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COMMENT

TV Machinations

was run, in Western Europe at any

rate, by national broadcasters such as
the BBC, ORF, ORTF, RTE, RTP, TVE
and so on. Then along came the commercial
channels, which were operated under fairly
close supervision. That more or less filled
the channels available. In some countries,
particularly the Netherlands and West
Germany, cable played a greater role from
an early stage, providing increased scope
for independent broadcasters and a wider
variety of channels.

Pay-TV, as a terrestrial off-air service,
started in Europe on November 4th 1984,
when Canal Plus began broadcasting in
France. It was officially the fourth channel,
and soon caught on — its competitors had
not been all that successful in their appeal
to the viewing public. Subsequently satel-
lite broadcasting became feasible, and in
the UK Rupert Murdoch appeared on the
scene as a broadcaster. Other entrepreneurs
had by that time become active, in particu-
lar Leo Kirch in West Germany and Silvio
Berlusconi in Italy. During the last decade
European TV broadcasting has become a
steadily more complex business. Now that
digital broadcasting is here, the scope for
multimedia firms and others, even Bill
Gates it seems, to become involved in TV
has greatly increased. It has become a total-
ly different world from that of a few staid
national broadcasters. But it is not a world
of numerous small broadcasters doing their
own thing in local conditions. The ‘new-
comers’ have engaged in takeovers,
alliances and joint ventures, with the aim of
becoming transnational. In the world of TV
broadcasting, it helps to be big.

The world of TV was once so simple. It

So far, the European pay-TV moguls
have been more successful in dominating
their own markets than in becoming truly
transnational. Rupert Murdoch dominates
pay-TV in the UK, but has to date made no
headway on the continent. The French mar-
ket is dominated by Canal Plus — which got
into digital TV well ahead of BSkyB, in
April 1996. Kirch Group dominates the
German market.

Kirch and Canal Plus both have signifi-
cant interests in Italy, but Canal Plus has
been more successful in extending its
European broadcasting interests. It has
operations in Spain and, following its
acquisition of NetHold (owner of the
FilmNet channel) in early 1997, is active in
the Scandinavian and Benelux markets.
Canal Plus now claims to have some twelve
million subscribers.

The overall stakes are enormous. It has
been estimated that there were 55m pay-TV
subscribers in Europe at the end of 1998,
and that the figure will rise to some 97m by
the year 2006. Interactive TV operations
will extend the revenue streams well
beyond payment to view TV programming.
One advantage that Murdoch has is his
interests in other parts of the globe. He is
already global, which tends to make Kirch
and Canal Plus look relatively parochial —
for the present.

Within Europe, the deals and alliances
can be truly Byzantine. Kirch Group and
Mediasat, the TV arm of Silvio Berlusconi’s
Fininvest holding company, recently estab-
lished a joint venture that will have interests
in four countries. Fininvest and Prince Al
Waleed of Saudi Arabia are to invest some
$210 each in Kirch Media, the free-to-air

arm of Kirch Group. The latter is separate-
ly forming a joint-venture company with
Mediasat to hold assets that include
Betafilm, Kirch's international film distri-
bution company, and Publieurope,
Mediasat’s international advertising sales
arm. A company called European Tele-
vision Network is also involved: it will
include 29 per cent each of the German
channel Sat 1 and the Spanish TV company
Telecinto. As part of the agreement,
Mediasat is to pay Kirch Media about $210
to compensate “for lack of balance in the
venture’s current assets”. Is that quite clear ?!

At one stage Murdoch was involved in
these negotiations, but withdrew in the
belief that News Corporation would be able
to exercise little control, also because asset
valuation was difficult to establish. He
withdrew from a subsequent attempt to
merge BSkyB with Canal Plus, again on the
grounds of who would exercise control.
Meanwhile Kirch Group is to increase its
stake in the German pay-TV channel
Premiere by buying most of a stake held by
CLT-Ufa, the TV arm of the German media
company Betelsmann. This will give Kirch
effective control of pay-TV in Germany.

One wonders what benefits viewers
might expect from all this wheeling and
dealing. But that's not what it is ali about!
One thing is certain: the viewer will be
expected to pay. I’s a far cry from the ide-
als of those like Lord Reith. What in fact
happened to ideals in the world of broad-
casting? Maybe we shouldn’t worry too
much about all this in the UK: public ser-
vice broadcasting is fortunately still well
established here, and the ITV companies
are holding their own.
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A microwave oven, TVs, people and various other problems.
Donald Bullock’s servicing commentary

hen we arrived at the shop
yesterday morning we found
old Dr Podwatch at the door.

“Mornin’ boys” he started off,
“the kitchen tap needs a new wash-
er, and my door creaks when I open
it. I'll be at home all day.”

“Er, right” said Steven.
Podwatch wandered off and we
went into the shop.

“Must be ninety” said Steven.
“He’s been off his head for ages.”

The answering machine clicked,
having just taken a call. Steven
played it back.

“Mr Troutfirst here” it said, “I
live in Porchester, just five or six
miles away. Bought this new video
from Snoddys, but I can’t tune it in.
Mr Snoddy said you boys are good
at it. Could you call today?”

Then nice old Mr Harper drew
up. Mrs Harper grinned at us from
the passenger seat.

“Hello dears” she sang through
the shop door. “Remember that sec-
ondhand telly you let us have on
the weekly? Sorry we’ve not paid
anything off, like we promised.
Only the cat’s been poorly and I've
been under the doctor. And didn’t
fags go up? Anyways, we’ve decid-
ed not to go on having it, dear. Our
Cyril bought us a new one from
Crubbs Foodstore. Comes with a
free holiday in Iceland. So would
you fetch yours back tomorrow
night? Not too early, mind. Give
Crubbs time to install the new "un!”

As they chugged off Mr
Cranbourne called.

“Righto then” he started, “now
this microwave of mine. It’s gone
dead. How can I cook with a dead
microwave?”

He beckoned Paul to follow him
and walked to his car. Paul returned
with a Matsui microwave.

Microwave Problem

When we tried the microwave it
was indeed dead. The mains fuse
had blown violently. Paul tackled it
with his meter. Ten minutes later
he was still confused. No shorts
were evident. He tried a new fuse
and the machine came to life. What
was up?

“Try the grill” said Steven. It
didn’t work. A check on the ele-
ment’s continuity showed that it
was open-circuit. Paul removed it
and found that it had blown open at
the corner.

We were quoted £22.60 plus
VAT for a new one. So we phoned
Mr Cranbourne to give him our
estimate. He made a noise like a
romantic pigeon.

“Coo, c00, coo, c00, coo” he
said, “what a lot of money. Still, I
just have to have it done.”

Guitar

Our next caller had long greasy hair
and was dressed in tight-fitting,
brass-studded black plastic. He had
a huge guitar in one hand and a
mess of cable and plugs in the
other.

“I expect you’ve heard of me”
he announced. “I’'m Rock
Romanis.” He sounded vaguely
Texan. I looked at him attentively.

*“Here’s the trouble” he said. He
took some time to fit his plugs and
sockets together, then started to
twang at the guitar. “Hupp, hupp,
hoo, hupp . . . hoola, hoola, hupp,
hupp . ..

I waved him out as Greeneyes
came back from shopping.

“Ooh! Isn’t he nice!” she
breathed, “just like Elvis. I could
go for him.”

Steven and Paul came in while
she was speaking. “Did you see

heart-throb?” I asked.

“That’s Nigel Mogg” Paul said.
“Lives behind the gasworks.
Unemployed nut. Thinks he’s a pop
star.”

Ileftit...
A tough strode in and stood with
his chest out and his feet apart.

“I left my video here ten days
ago” he started off, “nuthin’ much
wrong with 'im. You was supposed
to ring me to say it was ready, but
you forgot. We got visitors tonight
and I wants ’im.”

“Your name?” asked Steven.

“Mr Botulos” he said, “only I
don’t like being mucked about,
see?”’

His VCR was ready. Steven
looked at the ticket. “We’ve tele-
phoned the number several times”
he said. “When it was answered
they said it was the grammar
school. They hadn’t heard of you.”

“It ’ent me personal like, it’s me
daughter, Mrs Horn. She cleans
there twice a week.”

Steven consulted the job card.
“Heads and tape transport needed
cleaning. Lubricating to. Fifteen
pounds” he said.

“What?” echoed Botulos, “do I
look as if I'm made of money? You
was supposed to ring me first.” He
threw some notes on the counter,
gathered up the VCR and strode
out.

A Ferguson TX90

Steven pulled up a Ferguson set
and put it on the bench. The card
said “dead”.

“I wonder why they call it the
‘new’ TX90” he said. “Causes a lot
of confusion.”

He soon found that RL24
(2-2k€Q2), which is in series with the
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line scan coils, had gone open-cir-
cuit. “Wonder if it could become a
stock fault like R47 in the old 1500
monochrome chassis” he comment-
ed. “I suppose that underrated resis-
tor in the sync separator circuit
made us more money during the
long life of the chassis than all the
other stock faults put together.”

Monster Panasonic

The next set for his attention was a
monster Panasonic, Model TX2472
(Alpha I'W chassis). The complaint
was no sound and just a blank,
milky raster. He suspected the
TDA4505M IF/timebase generator
chip IC101 and, to get the job done
quickly, phoned an oppo of ours,
Herbert. He’d got one, but said that
before going to the trouble of call-
ing to collect it we could, if we had
a TDA4505E, use this to prove
whether the chip was the cause of
the trouble.

“If it restores the picture and
sound but refuses to tune in the
programmes properly, your diagno-
sis is confirmed” he explained.

We had one, fitted it, and proved
the point. So we fetched the
TDA4505M — which is now the N3
version, superseding the original
NI1.

A Bush Portable

Mr Bramstead is one of those inde-
.cisive fussers. He brought in a
Bush colour portable, Model 1433.
It looked new.

“Now this set” he started off “is
shall we say quite new. But not
withstanding that fact it has become
shall we say defective, Mr Bullock.”

“With you. What’s actually
wrong with it?” I smiled.

“Well it’s, er, shall we say in
need of repair.” Then he smiled and
departed.

When he’d gone I put the set on
the bench and switched it on. As it
came out of standby it died. A
quick check showed that there was
no HT output from the power sup-
ply. So I switched it off.

“Ah” said Paul, “dies when you
switch it from standby? I had one
which did that just the other day.
Try pulling out the scan-coil plug —
PL602 I think.”

I did, then switched the set on. It
came out of standby.

“It’1l probably be the line output
transformer then” Paul continued.
“I got one from SEME - here’s
their part number, 4031001906.”

He was right, as usual.

Transistor Mix-up
Ermnie Cooter tottered in smoking a
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roll-up. He had a canister of fly
killer in one hand and a big gas
cooker lighter in the other.

“Why the fly killer?” I asked,
“there aren’t any around yet, are
there?”

As I spoke a wasp showed up.
Ernie sprayed it. It went. Then he
noticed that his roll-up had gone
out and lit it with the lighter’s six-
inch flame.

“Help me out with our neigh-
bour’s Hitachi, Don” he said. “Silly
ass went to Snoddys. They kept it a
month, charged her eighty quid and
its lasted half an hour. They won’t
come back. Oh, and by the way
I’ve had to park up the road.”

I put the answering machine on
and followed him out to his car.
The set was an old Hitachi Model
CPT2278, big and heavy. We strug-
gled back with it and I saw that
we’d had a call.

I played it back. It was Mr
Troutfirst again. “I left a call on
your machine this morning, but for-
got to ask whether you make a call-
out charge. If you do, cancel the
call.”

I cancelled the call.

“Har, har, har” broke out Ernie,
“you certainly gets ’em, don’t you?
Phone me, Don.” And out he went.

The Hitachi set was dead.
Snoddys had fitted a new line out-
put transformer and a BU706 line
output transistor. When I checked
the transistor I found that it was
short-circuit collector-to-base. I fit-
ted another one and the EHT came
up. So I connected a signal and
tried to adjust the first anode con-
trol. As I upped it a picture
appeared, but it was wishy-washy,
with flyback lines on it. When I
turned the control down the screen
suddenly blacked out.

Thinking that the faulty trans-
former might have sent a spike or
two about, I replaced the
TDA3561A colour decoder chip
which, in conjunction with the
HA11423 timebase generator chip
IC701, is involved with the blank-
ing. It made no difference. I then
replaced IC701. Again no differ-
ence.

Then I thought about the transis-
tor Snoddys had fitted. I'd used the
same device. But the circuit shows
the line output transistor as type
2SD1453. I checked with our
equivalents book to see if they were
comparables. Apparently they were.
Perhaps I'd fitted a faulty BU706.
It tested all right, but I fitted anoth-
er one. The fault was still present,
and I was puzzled. I looked up the
BU706 again, this time in another

COMMENTARY

“I expect you‘ve heard of me”

reference system. It confirmed that
the two were comparables.

I took out another BU706 and a
2SD1453 and used a meter to com-
pare them. The 2SD1453 incorpo-
rates an efficiency diode, the
BU706 doesn’t. So the two aren’t
comparables. Since the BU706 has
no diode, I figured that incorrect
flyback pulses were reaching IC701
and upsetting the blanking system.

I removed the BU706 and fitted
a 2SD1453, then tried setting up
the first anode voltage again. This
time everything worked perfectly.
After adjusting the set I reassem-
bled it and phoned Ernie.

When he called in he said he’d
had to park a bit farther away this
time. We went outside. I could just
make his car out in the distance.
After popping the answerphone on
I got Emnie to help me back to the
car with his Hitachi CTV.

I then noticed that the answering
machine had taken another call. |
played it back. It was Mr Troutfirst,
who was clearly not amused.
“Don’t think much of your service”
he declared, “you were recom-
mended to me and I’ve waited and
waited and you haven’t called.
Don’t bother. I'll call someone else”.

Attaboy I thought. Try Snoddys
again.
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The Electrical Retailing Show

any new and interesting
products and developments
were presented at the

Electrical Retailing Show 99, which
was held at the National Exhibition
Centre, Birmingham during March
28-30th. Digital TV equipment was to
be seen on a number of stands. Nokia
displayed the Mediamaster 9850T,
which is designed for reception of
ONdigital's DTT service. The
Mediamaster 9800S can be used to
receive a wide range of European
digital satellite TV and radio services:
itincorporates DiSEqC switching, has
SatScan motorised dish compatibility
and provides a digital audio output.
BSkyB demonstrated its
SkyActive sports service, which
should be available later this year. It
enables viewers to select different
camera angles and call up extra
information on-screen. The Open
interactive TV service operated by
British Interactive Broad-
casting was also being demonstrated.
It’s due to start this spring. An e-mail
service is to be added around autumn
time, using a wireless keyboard

POWER

The Sony
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manufactured by Philips. BSkyB has
signed a 10-year contract with SES
for nine additional transponders, six
aboard Astra 2A and three aboard 2B
which is due for launch later this year.
Its four analogue transponder leases
with Astra 1 A have been extended to
the end of 2002 at least, with an
option for a further period.

LG’s Model DI28Z12, with a
built-in Pace SkyDigital decoder, is
the first integrated digital satellite TV
receiver to appear. It can provide
interactive services such as home
shopping. Pace announced that it will
be manufacturing Sharp-branded Sky
digiboxes, and demonstrated a
prototype digital set-top box that
could be used by cable companies to
provide internet telephony and video
services.

A number of IDTVs were featured
on the ONdigital stand — the brands
included Toshiba, Sanyo, LG, Bush
and Philips. DTT receivers from Sony
and Hitachi were also displayed.

Toshiba showed ONdigital and
SkyDigital set-top boxes and the 32in.
Model 32WT98B, which can receive
free-to-air DTT broadcasts and
ONdigital’s programming. It has a
Dolby Pro-Logic decoder and three
scart sockets. Sharp showed a
prototype SkyDigital/DTT free-to-air
receiver which should be available
later this year. Sony’s KV28DS60
and KV32DS60 IDTVs feature Wega
flat-screen tubes, 100Hz scanning, a
Dolby Pro-Logic decoder, digital
picture effects, digital teletext and a
common interface slot. The Philips
Model 28DW6734 IDTV has a built-
in ONdigital conditional access
module: a 32in. version, Model
32DW6834, is to be released later this
year, also a SkyDigital IDTV.

Hitachi has developed a 24in.
IDTV for DTT and, with its 32in.
widescreen Model C32W35TN,
introduced progressive scanning. This
model has a Dolby Pro-Logic decoder
and NTSC playback.

Two receivers on the Philips stand
provide Dolby Digital and MPEG
multi-channel sound from DVD discs.
Toshiba also showed a couple of
Dolby Digital receivers, one a 6lin.
rear-projection set (Model 61PJ98B)
and the other a 32in. widescreen
model (32WD98B). Samsung has
introduced a range of widescreen sets
that include Model WS32W6HA,
which has 100Hz scanning and
Virtual Dolby Surround sound.

Many DVD players were on show,
including the Hitachi DVP250E
which has a disc navigation system.
When a DVD is inserted, a guide that
shows the contents can be displayed
on-screen. A number of discs offer
this facility, but Hitachi points out
that different players and discs use
different ways of displaying the
information. The DVP250E also has a
zoom facility that offers either two- or
four-times magnification.

The Toshiba SD9000 also has
variable zoom, with from 1-5-3-5
magnification. It is compatible with
the MPEG-2, Dolby Digital and DTS
formats. Model SD109 has a twin tray
and provides Dolby Digital and
MPEG-2 decoding. Samsung’s range
included a player at under £300.
Sharp’s DV60OH is a mini-sized
player that includes a Digital Super
Picture circuit: this is claimed to
sharpen the outlines of people and
objects in the picture. Philips plans to
launch Model DVD710, which can
handle multi-channel PCM, MPEG-2,
Dolby Digital and DTS audio and
offers Dolby Pro-Logic and 3D
sound. The Sony DVPS70 also
provides three multi-channel audio
outputs.

One of the most interesting VCR
developments was seen on the Hitachi
stand: Model VTFX880 incorporates
Commercial Advance, which
bypasses recorded advertisements.
The system works in conjunction with
Hitachi’s Tape Navigation system. It
detects black frames and other
parameters that indicate the start and
end of an advertisement. When an
advertisement is detected the machine
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displays a blue screen while moving
fast-forwards to the end of the
break. The system is similar to one
launched by Arista Technology in
the USA some years ago, Named
Commercial Break — this was uscd
by some Thomson VCRs. The
technology is different however.

A Tape Manager system is 1o be
used in several new Philips VCRs
that are due for release later this
year. It uses PDC to store title and
recording information, which can be
displayed on-screen, and a Content
Scan system for recorded tapes.
Philips plans to launch a D-VHS
recorder, Model DVR 1000, later

this year. The Samsung Model
SV627B has a door lock that’s
released only when a bona fide VHS
tape is inserted: the idea is o
prevent children shoving objects
into the tape slot. Sharp’s Model
VCMES80HM includes VideoPlus
Deluxe for satellite and cable
control.

Not unexpectedly, Sony was
showing off its new Digital-8
models, including the DCR-
TR7000, DCR-TRV110 and DCR-
TRV510. They record digital video
and audio on Hi-8§ tape.

Sharp’s Model VN-EZI1 is an
internet viewcam that uses MPEG-4

TELETOPICS
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1 ) Model
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IDTV.

data compression 1o stor¢ up to an
hour of moving video on a 32Mbyte
SmartMedia card. Images can be fed
to a PC and sent via e-mail or stored
on a web site.

respectively.

ONdigital.

L L
Digital TV Update
| | Research commissioned by the ITC and carried out by Castle
| Transmission International suggests that a considerable
extension of DTT coverage should be possible. The current six
multiplexes, transmitted from 81 sites, provide coverage that
varies from 90 per cent for the BBC multiplex to 73 per cent
for multipiex D, one of ONdigital’s three. Relay transmitters
could extend these coverages to 93 per cent and 85 per cent

NTL has launched the first (in the UK) interactive service
available through a TV-internet set-top box. Information
providers include Tesco, ITN, Flextech, Thomson Directories
and BBC Worldwide’s on-line division beeb.com. The service
will also be available via digital cable and DTT later this year.

SDN (which operates DTT multiplex A) and ONdigital
have announced plans to launch a joint pay-per-view (PPV)
service later this year. Viewers will be able to select movies,
sports and other programmes. The service will use five
channels in multiplex A. Customer management and
conditional access technology are being supplied by

Trade News

Wizard Distributors’ 1999 catalogue is now available, free of charge
on request, (o trade customers. An impressive range of components,
tools and accessories is included, and Wizard is the main European
distributor for Tatung non-account customers. Catalogues can be
requested by post, phone, fax or e-mail. Wizard Distributors, Empress
Mill, Empress Street, Manchester M16 9EN. Phone 0161 872 5438, tax
0161 873 7365, e-mail

sales @ wizard-distributors.co.uk

SEME has been appointed exclusive distributor of genuine
Mitsubishi audio and video equipment spare parts, which are being
supplied at current Mitsubishi trade prices. An interesting LOPT lester
has been added to the range of servicing equipment stocked by SEME.
This one, made by HR Diemen s.a., is specifically designed to test
32kHz diode-split monitor LOPTs. SEME can be reached on 01664 484
001 (general enquiries) or 01664 484 000 (sales hotline).

A substantial catalogue with over 600 pages has just been published
by A.R.D. Electronics plc., Shorten Brook Way, Altham Business
Park, Altham, Accrington, Lancs BB5 5YL (phone 01282 683 000, fax
01282 683 010. e-mail sales@ard-plc.co.uk). A vast range of
components is included.

DTT Meter

Swires Research has launched the IMdigital-
T, a hand-held meter designed for carrying
out digital terrestrial TV installations. it has-a
built-in channel plan for the UHF channels
21-68. The average signal level across an
8MHz channel is first read in dBuV then, by
pushing the test button, the noise floor is
scanned so that the meter can provide a
signal-to-noise ratio reading. After extensive
testing, Swires Research established that the
signal-to-noise ratio is the key factor in
assessing the quality of a digital signal. The

results of the level and SNR tests are presented as dBpV and dB readings
then as a simple pass, marginal or fail readout. It takes under twelve
‘ seconds to carry out the test. Inputs in the range 15-70dBuV can be

handled.

There are two models. The IMdigiral-T Slave has channels 21-68
preloaded. To help with site testing, the Master unit is preprogrammed
’ with the complete DTT frequency plan. Instead of selecting UHF
channels, transmitter names are chosen: the Master can then be used (o
send the chosen transmitters to the Slave.
For further information apply to Swires Research, 40 Hornsby
| Square, Southfield Industrial Park, Laindon, Essex SS15 6SD. Phone
01268 417 584, fax 01268 419 083 or e-mail sales@swires.com
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An innovative new
product, the TV
Messenger. enablcs a
telephone and a TV set
to be linked to display
caller details.
Connection is via a
modified scart-to-scart
lead between the TV

« &
Unknown Kamd
[IYPYRILEL SIS

set and an associated
VCR. The name and number of an incoming caller will
then be displayed at the upper lefi-hand corner of the TV
set’s screen. In addition. the Messenger keeps track of
calls in your absence - callers” numes, numbers, call dates
and times are stored in a log for retrieval when you return.
The unit is call-waiting compatible, i.e. a second caller’s
details will be displayed on the screen while you are
dealing with a call.

The TV Messenger is easy to install and costs about
£59.95 including VAT. For further details contact
Complementary Technologies Ltd., Comtech House. 28
Manchester Road. Westhoughton. Bolton BL5 3QJ
phone 01942 851 800, fax 01942 851 808, e-mail

comtech@attmail.com

]
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Jack Armstrong

OFFdigital

Some people have been experienc-
ing difficulties with digital terrestri-
al TV reception — difficulties other
than insufficient signal strength,
missing bouquets and the general
teething problems that are only to
be expected with new technology.

The main problem seems to be
picture break up when an electrical
appliance is switched on or off. As
it appears to be worse in some
blocks of flats, I am wondering
whether the cause could be the fact
that the coaxial TV cable has been
run alongside the mains power
cables. The two are often intalled
simultaneously, by electricians,
before completion of building
work. It’s quite common for them
to be run together in conduit, trunk-
ing or embedded in concrete!

“This has nothing to do with
satellite TV repairs” I hear you say.
Very true. But try telling my cus-
tomers that. They expect me to be
able to solve all their problems, and
are quite put out when I suggest
that the answer would be to demol-
ish the building and get the cables

installed by someone more compe-
tent!

It’s strange that the digital ter-
restrial TV standard has been
designed to be extremely robust in
the face of reflected signal recep-
tion but falls over when someone
switches a light on! Didn’t we learn
anything from the early days of
405-line transmissions?

Pace PRD800

Frank was frantic. His customers at
the Lion and Swan were expecting
to watch the big match that
evening, but the receiver simply
displayed “no decoder messages”.
There were two grey bars at the top
left-hand corner of all scrambled
pictures however.

Fortunately I recalled seeing this
symptom about three years ago. My
notes suggested that the cause was
the 40-pin chip U28. Sure enough,
after fitting a replacement obtained
from a scrap Amstrad SRD400 the
PRD800 worked perfectly.

As a precaution I checked the
ESR of the electrolytic capacitors
in the power supply. Lucky I did
that. The ESR of the mains bridge
rectifier’s reservoir capacitor C2
(47uF, 400V) was way too high — it
wouldn’t have lasted a week. I also
replaced C5, C7 and C8. They sit
next to the chopper transistor Q1
which runs quite warm.

If Frank had been a bit less
impatient I would have fitted the
full Relkit 1. Never mind: he’ll be
back within six months!

BT SVS260

A “blank screen but the audio OK”
the customer had said. My trusty
hairdryer soon traced the cause of
the trouble to C166 (220uF, 25V)
on the main PCB. This capacitor is
part of a video coupling network
associated with the VideoCrypt
decoder. It’s included in Relkit 17,
which is available from SatCure
(phone 01270 753 311). To avoid
bounces because of other symp-
toms, it’s best to replace all the
capacitors that come in this Kit.

$S Meter Tip
A signal-strength meter’s F connec-
tor is not designed for continual

use. The solution is to make a con-
nection lead from good-quality
coaxial cable and screw it perma-
nently to the meter. Fit a push-on F
adaptor at the other end so that you
can connect it easily to an LNB.
Keep spare push-on adaptors and
replace them frequently as the
spring wears out.

Amstrad/Fidelity SR950
The note attached to this receiver
said “won’t accept sky sports other
sky’s OK. card tests OK in another
receiver”. I gleaned from this liter-
ary masterpiece that the receiver
was fussy about which channels it
would unscramble.

My first check was to ensure
that the video bandwidth was set to
narrow in the setup menu. But there
was no picture whatsoever: clearly
something had died after the receiv-
er had cooled down. I removed the
cover and lifted out the decoder
board. Using the sketch in Relkit
16 as a guide, I connected capaci-
tors in parallel with C66 (22uF),
C41, C68 and C69 (all 10yF) in the
tuner/demodulator unit. This item is
a swine to remove: it’s much easier
to leave it in place and simply tack
new capacitors on the rear (top)
face of the board. My repair was
successful — the receiver then pro-
duced good pictures with all
encrypted channels.

Pace PRD800
A van pulled up outside. The driver
unloaded ten receivers, grinned and
drove off, leaving me to collect
them from the pavement. I do con-
tract work for a pub chain which
delivers a load of satellite receivers
in this way each month. The pile is
allowed to grow in order to keep
costs down, and by the time I get
them they are all “ultra urgent”.
This wouldn’t be so bad if the com-
pany would pay me more promptly!
The first off the pile was a Pace
PRD800. A note taped to it read
“repaired last month. wurked one
day then picter went off. sownd
OK”. Oops! If my translation was
correct, this one could be a bounc-
er. What had I missed? I soon
found out: regulator REG1 must
have been knocked, because one
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wire was loose in the board. After
resoldering it | had the picture
back. There was nothing else 1
could do, except screw it back
together, as | had already fitted the
appropriate reliability kit. I then
wrote “Sorry, my fault — no charge”
on the label. I'm always honest.

The second receiver was also a
PRD800. The note said “picter off.
sownd OK”. Could this be the same
problem? No chance! When I con-
nected the receiver it displayed a
blue screen. 1 disabled this and
found that there was a picture that
rolled vertically. A pity no one
thought to fit vertical hold pots to
satellite receivers!

As the picture’s contrast
appeared to be OK, I suspected a
sync separator fault. Disconnecting
and reconnecting the power supply
several times produced a good, sta-
ble picture that remained perfect on
all channels until the power was
disconnected and reapplied. I'd
seen this before!

On page 107 of The
Professional “Screwdriver
Expert’s” Guide there’s a descrip-
tion of the problem and a diagram
that shows where to solder an 82uH
inductor. Once I'd fitted this item
the receiver worked perfectly all
the time.

Too Much Signal
It’s not generally appreciated that
sparklies can also be caused by too
much signal. To point a large dish
that feeds a low-threshold receiver
at Astra is to ask for trouble: the
combined signal energy from all
the transponders can overload the
receiver’s tuner. A high-gain LNB
will add to the problem, since its
output amplifier is likely to be
overloaded: an LNB with a gain of
about 45dB should solve this prob-
lem. The receiver itself usually
won’t be overloaded because of the
signal loss introduced by the coaxi-
al feeder. With a short cable run
however the input to the receiver
could be excessive. It can be
reduced by fitting an attenuator.
An IF filter whose response is
too narrow can cause sparklies on
saturated colours. This could hap-
pen when a receiver designed for
Astra is used with a different satel-
lite system. Sparklies on saturated
colour are referred to as truncation
noise. Another place where trunca-
tion can occur is in the video path.
One or more of the video amplifiers
may be overloaded, e.g. in a
decoder. In some designs the
amplifiers can’t handle more than
1V peak-to-peak of video, in many
cases not even that much. If the
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reach him via the internet at:

jack@netcentral.co.uk
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Jack Armstrong is willing to try to sort out readers’
satellite TV receiver problems via e-mail. You can

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
\SMZ 5AS. Please enclose two firstclass stamps. /

signals should go higher, you get
noise on the picture. The AGC sys-
tem should of course avoid this.

If you have a problem like this,
first try an attenuator near the
receiver’s input. Use the correct
type, not one intended for terrestrial
reception. If this fails to solve the
problem, try a lower-gain LNB. If
the problem is limited to decoded
channels, the cause may be in the
decoder. If the picture is better at
RF than via a scart lead, try a scart
lead that incorporates video attenu-
ator resistors. If the problem is with
the weakest signal amongst strong
ones there may be no workable

solution.

Test Case 437

As regular readers will know, while the Test Case workshop
usually achieves a diagnosis and a good repair in the end, it can
make a lot of mistakes along the way. Sometimes it seems to be
staffed by complete idiots. Several local dealers who use us for
contract repairs and service must be absolute wallies, or maybe
they don’t know who we are!

This month’s puzzle concerns a Sony SLVE220 VCR that
came to us from another dealer. The accompanying message
said “tape stuck in, phone customer for more”. Well, a jammed
tape seems to be a clear enough symptom, but we rang the user
anyway — and were rather dismayed to get a potted history of the
machine’s faults.

The first problem had been intermittent failure to make a
timed recording. This had developed into refusal to record at all.
The machine would accept the command, but when it tried to
carry this out it would shut down to standby. The final stage,
now being displayed by the machine as it sat on the bench, was
immediate reversion to standby when switched on. The —: — —
display on the front panel would flash up momentarily to
become bright digits then revert to —: — — This happened with
switch on at the front panel or via remote control. Neither the
deck mechanics nor the trapped cassette showed the slightest
sign of stirring.

Some VCRs, particularly Hitachi models, do this sort of
thing when a mechanical fault is present. So our first step was to
remove the covers and check that the motors and mechanisms
were free to move. The drum and capstan motors could be
turned by hand, and the loading motor and its mechanism were

not jammed. They could be turned by hand, and we found that
the cassette could be ejected by applying 5V to the motor — as
described in the service manual. With the cassette now out, the
control-system fault remained: when the machine perked up and
shut down again there were still no signs of drive pulses at any
of the motors.

It was time to get into the control section. In the present sit-
uation it was not possible to invoke the ‘self-diagnosis’ feature
incorporated in this design. The SLVE220 has a single micro-
controller chip, IC300, that provides system control, timer oper-
ation and fluorescent display panel drive. So this is where we
started.

The 5V operating supply was present at pin 18, there was a
reset pulse at pin 12 when mains power was switched on, and
the two clock oscillators (pins 13/14 and 16/17) were both
runnning. While these points were all OK, they could be prop-
erly checked only in the standby mode — because of the almost
instant reversion to this at switch on. Reversion could now be
triggered by the front-panel and remote-control keys and by
pushing a cassette into the front-loading slot.

These puzzling symptoms suggested that the microcontroller
chip, or maybe the EEPROM, was at fault — program-memory
chips can cause some very strange effects. As the VCR was still
wihtin its year’s guarantee, the consensus was that we should
order and fit a new microcontroller chip — until, that is, clever-
clogs Sage took the machine in hand and found the cause of the
trouble with his oscilloscope. It was not in the control section.
What was it? For the solution, turn to page 510.
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Reports from
lan Field and

Gerry Mumford

Samsung CSA7571

The complaint was lack of contrast
and brightness. In addition the grey-
scale was well out — the green dis-
play content was particularly poor.
When the setting of the first anode
control was turned up, the bright-
ness increased at the expense of the
already poor contrast. Clearly the
CRT was tired.

When this ‘multisyncable’ moni-
tor is used as a VGA display the
analogue level switch will, if incor-
rectly set, reduce the ‘strength’ of
the display. But correcting its posi-
tion provided less improvement
than required. The customer asked
whether anything could be done to
“wring the last dregs out of the
monitor”.

I decided to study the CRT’s
heater supply. This leaves the
power supply at 6-8V and is fed to
the CRT via R585 (1-2Q2) which
provides a voltage drop of 0-5V. So
it seemed that a boost transformer
could safely be used in its place to
increase the voltage by about 10 per
cent. The customer readily agreed
to this.

R585 serves at least two other
purposes. The first is to limit the
switch-on surge. So its removal
would increase the risk of heater
fracture at switch on. The customer
felt that this was rather academic, as
the tube was towards the end of its
useful life. Its second purpose is to
act as a fuse. I therefore fitted one,
which obviously had to be a T type.
1AT was tried, but the voltage drop
was a bit on the high side. Since the

heaters draw nearly 1A, I decided to | cause of the PCB damage.

use a [-6AT type. LF.

VT2498FS

The only clue to the identity of this
14in. SVGA monitor was an inspec-
tion label with the Comas legend. It
could have meant anything — the
same legend appeared on the cus-
tom sync decoder chip. The com-
plaint was that the power supply
didn’t start, which was not surpris-
ing — the 120kQ, 3W start-up resis-
tor R502 read just over 8MQ. A
replacement cured the fault.

The condition of the soldering
was difficult to inspect because of a
heavy coating of flux. When this
was cleaned off the soldering was
reasonable but a bit thin in places. I
gave it a quick visit with the iron
and fresh solder to avoid the possi-
bility of a bounce. L.F.,

Dell D1526T-HS

This Sony-manufactured Trinitron
monitor and some variants, which
have been marketed under several
brand names including Sony, suffer
from a stock fault. The heatsink for
IC502 is in contact with a hard rub-
ber pad that’s stuck to the bowl of
the CRT. The idea is to prevent the
heatsink hitting the tube when the
pedestal flexes the bottom of the
cabinet. What happens instead is
that the PCB develops tiny hairline
cracks around IC502.

With this particular monitor the
cracks were so fine that I wouldn’t
have found them had I not known
about the problem. Even after
defluxing the PCB and using a pow-
erful magnifier with strong light
could see only two fractured tracks.
More could be seen when the green
varnish was rubbed away with a
fibre pencil. The damage is usually
far worse than this — often unre-
pairably so! By the look of the sol-
der joints, the malleability of the
solder had taken much of the force.

It might be worthwhile removing
the heatsink and machining a corner
off it to provide clearance. But I
suspect that this is not the sole

Once this damage had been
repaired, the symptoms remained as
before — no display, with the green
and yellow LEDs flashing together.
When the 2SC5129 (Q507) line out-
put transistor’s collector pin was
isolated, a short-circuit to chassis
was discovered. The transistor was
not short-circuit: it was another case
where the insulated encapsulation
had carbonised.

Customers should be warned
about the fragile nature of this par-
ticular monitor. Nothing should be
put on top, and these monitors must
never be stacked. LF.

IBM 6317-002/Digital
VRC16HA
The IBM version is much the same
as the Digital monitor, the most sig-
nificant differences being: all user
controls are forward mounted, the
rotary preset/select switch is
replaced by a membrane pad under
a front flap, and the video input is
via a standard VGA cable and plug
instead of the five BNC arrange-
ment on all the versions previously
seen from different manufacturers.
A note on the Digital version
appeared in the January monitors
section. L.F.

Dell/Royal CN1470

It said Dell on the front, but the rest
of the make/model information is
taken from the label on the back.
Pin 4 (ID) was not present on the
VGA plug, suggesting that it was a
basic VGA model. The test utilities
I use are matched to the video card.
They force the equipment list regis-
ters using software commands. So if
I select an SVGA test pattern from
the menu when a VGA monitor is
connected, the ID pin status will be
ignored and there will be a signal
output anyway.

Although the monitor didn’t
seem to be entirely happy on some
of the higher SVGA modes, its suc-
cessfully locked them ali. Some
geometry adjustment was needed
via the user controls. I had a look at
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the mode-decode circuitry on the
main PCB: it looked like normal
VGA.

Because of the soot marks on the
ventilation grille, I completed the
repair before powering the monitor
and didn’t see the original symp-
toms — the report said “faulty blue —
plenty of smoke!” Q613 (2SC2705)
and Q612 (2SA1145) had both
failed, burning up R665/6 (both
33Q). A fair-sized crater was left in
the CRT panel! R664 (2:2k<),
L607 (10uH), R653 (2 2kQ), L610
(0-47uH) and D609 (1IN4148) were
all smoke-damaged. Although Q611
(2SC2682) checked OK, I suspected
that it may have been the culprit
and replaced it as well

The burnt PCB area was pretty
big and covered several tracks. So |
couldn’t file it out. Instead, I
scraped away the carbonised surface
with a scalpel and smoothed it off
with a fibre pen — I resisted the
temptation to seal the damaged sur-
face with anything that might
increase flammability. The compo-
nents run pretty warm. so ingress of
damp is less of a problem! LF.

Gateway 2000 CPD15F13
The symptom was tripping with the
green and yellow LEDs flashing.
This model is similar to the Sony
CPD15SF1 and the Dell D825TM:
LOPT failure is common with these
models. This monitor had an easier
fault however: Q502 (the notorious
2SC5129) had carbonised through
its insulated encapsulation where it
had been arcing to the heatsink. LF.

Olivetti DSM50-148

There was an EW bowing problem
with this monitor. The EW correc-
tion parabola was missing at the
diode modulator in the line output
stage. I checked back towards its
source and found that the 10pF,
16V coupling capacitor C323 was
open-circuit. G.M.

Commodore KTCO8-
WYI15E

This Wyse-based monitor was dead
because of a power supply blow up.
The UC3842 chopper control chip
U101 had died, killing the
MTWS8NG6OE chopper FET Q103
which turned out to be virtually

unobtainable and very expensive.
Fortunately the STW8NAGO is an
identical device, apart from the
manufacturer, and is available from
Farnell (order code 935-104) at
modest cost. It did the trick. G.M.

Siemens Scenic PM150

This monitor’s display had a rippled,
wavy effect that appeared to move
slowly up and down the screen. A
tap on the main PCB removed the
symptom, but it would soon return.
The cause was eventually found to
be a virtually invisible dry-joint at
(210, which is a decoupler for one
of the line drive PLL chips. G.M.

Icer 7133D

This monitor wouldn’t produce a
display when cold. If it was left, a
display gradually appeared after an
hour or two. While probing around
on the video board I found that the
blanking pulses from the LOPT
were badly distorted when the dis-
play was missing. The cause of the
trouble was C167 (22nF, 50V),
which forms part of the damper cir-
cuit. G.M.
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Digital Interference
Problems

P’ve recently had lots of calls from
customers because of interference
problems with their analogue satel-
lite systems, which had previously
been OK. So far, this has been my
‘cures’ experience.

(1) Symptom: it looks as if there is
a low-gain problem with satellite
reception. First step: remove the
aerial lead. If the picture is now all
right, adjust the satellite receiver’s
UHF modulator and try again. If
OK, leave!

(2) If the above doesn’t provide a
cure, try fitting a notch filter.
Adjust it while watching the worst
satellite picture. Beware: it’s very
easy to miss the crucial point. So
adjust the filter slowly.

(3) A second common complaint is
that a ‘grumble’ has appeared on
the sound with some Astra chan-
nels. The customer has already
contacted Sky and been told that
the dish is misaligned, call an engi-
neer to adjust it. When you arrive
and try to adjust the dish you will
find that in most cases nothing
happens. If you have a good meter,
you will find that the signal
strength is about 10dB lower than
at similar installations. This is the
clue. A new low-noise LNB will

«» usually cure the problem.

(4) The cause of another complaint
is usually a pig to find! You will
already have tried all the above,
but the fault is still present. The
worst case to date went like this.
After trying the above measures,
then a replacement receiver, a
replacement coaxial feeder and
finally a new dish, success! The

| =y

Satellite

i
vy

original dish had a very slight
warp. Since then I have had to
replace three dishes to cure the
fault. There was also one case
where the arm was not at 90° to the
face of the dish.

So, if you install dishes, please
handle them with care. P.H.

Fault Round-up

Pace MSS500/508/1000

Lines across the screen: Replace
C216 and check C2, C5, Cé6, Cl1
and C12 in the power supply.

No display: Cause was C2 on the
display PCB.

Loss of decoder graphics when
warm, loss of vision, OK when first
switched on from the mains: Cause
was U29. Check/change C201,
C204 and C208.

Skew setting on menu but not
adjustable: Reprogram using Pace
Link.

Screen full of dots: Replacing
C216 cured this.

Screen with equal-spaced dots:
Cause was U7.

Pace PRD800/900

Swirling pictures: Cause was C23.
Display missing: Cause was C15
No or low H voltage: Replace C23.

BT SVS250
No graphics, no decoding: Replace
C34.

An odd one!

Our central heater began to play up
just as the cold weather came along
— the relays started to trip rapidly.
The cause was the main smoothing
capacitor on the control PCB. P.H.

No Digibox Teletext

The owner of a recently installed
SkyDigital system complained that
there was no longer a teletext dis-

Notebook

-

play on any of the TV sets in the
house. Terrestrial TV teletext was
OK. On investigation I found that
there was no teletext with either an
RF or a scart connection to the
digibox, which in all other respects
— including the on-screen TV guide
— worked normally.

The cure was simple, along the
lines of past VideoCrypt decoder
problems where there was no
decoding. Simply disconnect the
digibox from the electricity supply
then reboot it. [ use the computer
term reboot for reconnecting the
box to the mains supply and wait-
ing for it to come to life because in
many ways the box has more in
common with a computer than a
satellite TV receiver!

I’ve had similar problems where
the electronic programme guide
displays “searching for listings,
please wait” but no listings appear.
Operation of the digibox is other-
wise normal, and the programme
information box at the bottom of
the screen displays correct infor-
mation when changing channels.
Once again, disconnecting the
mains supply then rebooting the
receiver restores normal operation.

If you remove the viewing card
and briefly interrupt the signal
from the dish the digibox can
crash! C.H.

‘Radio’ Generator
We recently took over the mainte-
nance of a large hotel TV system.
There are over 150 rooms connect-
ed to it, and amongst the dishes on
the roof there are two Andrews
4-5m monsters. One of these hadn’t
been used for several years. We
got it back into service, but that’s
another story!

Several satellite and terrestrial
radio services were connected to
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the system and distributed in Band
III. The TV original sets used had
their timebases switched off at
VHF, providing just the sound
from their speakers. The one off-
air Band 111 TV signal available
was upconverted to UHF. A
colour-bar generator had been
included in the installation to pro-
vide ‘vision’ to accompany the
sound when an unmodified TV set
was used.

The original sets were coming
to the end of their useful life and
were replaced with more modern
ones. Unfortunately these didn’t
blank out the vision at VHF, pro-
ducing a colour-bar picture when
they were receiving the radio chan-
nels. The management thought that
this would lead to unnecessary
questions and complaints and
wanted it to be replaced.

I had to hand a Pace MSS37
satellite receiver. It’s a simple,
non-decoder model that could be
programmed to produce sync puls-
es and the word “radio” from its
scart socket. The problem was that
this receiver has no automatic
switch-on facility (self-booting to

use computer terminology). A sim-
ple solution was found: if the front
panel standby switch is permanent-
ly on, the receiver always comes
on with channel 1, which was pro-
grammed to produce the “radio”
picture.

Reprogramming via the remote
control unit is not possible with the
switch bridged across however. So
a simple single-pole, single-throw
toggle switch was mounted on the
front panel to allow receiver repro-
gramming with the standby switch
in the off position.

Connecting the unit was a sim-
ple matter. In place of the BNC
plug that had been used to connect
the colour-bar generator’s output to
a small distribution amplifier to
feed each radio station’s modula-
tor, a scart plug was used to con-
nect to the Pace receiver’s TV scart
socket. C.H.

Amstrad SRD510

The customer said that the picture
would break up after a while.
Actually the power supply was
tripping, with the chopper trans-
former vibrating so much that you

could sense it by touching the
receiver’s case. The cause of the
trouble was TR300 (2SC1740) on
the power supply panel. C.W.

Pace 559200

There was intermittent loss of the
LNB supply. A small choke fitted in
position LK20 was the cause — re-
placement cured the problem C.W.

Uniden UST8008

This old receiver gave good results
but its cutput would be lost from
time to time — the UHF loop-
through also went off. The cause
was a poor joint at the mains trans-
former connector. C.W.

Fidelity SR950

This receiver produced poor pic-
tures. The cure was to replace C68
and C69, both 10yF, in the difficult
to get at tuner unit. C.J.G.

Pace $59200

This receiver wasn’t decoding, nor
was there any line sync with its
output. The cause was the 503kHz
ceramic resonator next to the
TEA2029 sync chip. C.J.G.

SATELLITE

HA11847 = 700
HA11351 = 765

M51308SP = 550
M5136S = 350

HA12411 = 575
HA13002 = 200
HA13118 = 140
HA13119 = 140
HA13151 = 800
HA13155 = 900

MDA2060 = 350
MDA2061 = 400
MDA2062 = 700
NE545B = 225

NEB45N = 1225
SAA1006 = 300

HA17384 = 200 SAA1070 = 550
KA2206 = 150 SAA1294 = 1000
KA9257 = 120 SAA1293-3 =515
KIA6210 = 400 SAA5010 = 220
KIAB281 = 250 SAA5231 = 850
LA 1180 = 075 SAA5250 = 750
LA1235 =130 SAA7010 = 680
LA1260 = 075 SAA7274 = 600
LA1369 = 200 SAB3034 = 985
LA3155 = 175 SAB3035P =275
LA3241 =105 SAB3037 = 1400
LA3400 = 250 SAF1032P = 2099
LA4108 = 125 SAF1039 = 699

STK5337 = 500
STK5361 =375

STK5478 = 380
STK5481 = 470
STK5725 = 450
STKE932 = 725
STK730-060 = 645
STK73907 = 599
STR450 = 700
STR1195 =350
STR2105 = 550
STR3215 =275
STR6020 = 270
STR10006 = 450
STR11006 = 325
STR20015 = 450
STR40090 = 350
STR44115 = 475
STR50020 = 350
STR50092 = 260
STR50103A = 260

TA7145P = 400
TA7210P = 200

TA7401P = 250
TA7609AP = 170
TA7616P = 300
TA7636P = 400
TA7658P = 100
TA7680AP = 275
TA7691P = 165
TA7698AP = 400
TA7719P = 200
TA7743P = 600
TA7772P = 140
TA8111AP = 210
TAB8200AH = 325
TAB210AK = 275
TA8205AH = 220
TA8210AH = 265
TA8211AH =200
TAB8215AH = 300
TA8220H = 500

TDA1950 = 175
TDA2004 = 150

TDA2546A = 950
TDA2556 = 230
TDA2560 = 899
TDA2577A = 200
TDA2578A = 225
TDA2579A = 210
TDA2581 = 100
TDA2600 = 400
TDA2611A = 100
TDA2640 = 350
TDA2680 = 1299
TDA2700 = 550
TDA2790 = 400
TDA2820M = 100
TDA3190 = 375
TDA3500 = 525
TDA3505 =275
TDA3530 = 365
TDA3562A-ST = 525

TDA3562A-PHI = 525 TDA4605-3 = 395
TDA3565 = 220 TDA4610 = 685
TDA3566 = 300 TDAS5660 = 250
TDA3580 = 499 TDAS5820 = 400
TDA3645 = 385 TDA6101Q =215
TDA3653B = 250 TDA7000 = 170
TDA3654 = 080 TDA7056 = 200
TDA3654Q = 080 TDA7222 = 100
TDA3827 = 200 TDA7245 = 350
TDA3858 = 500 TDA7250 = 400
TDA4050 = 145 TDA7251 = 400
TDA4228T = 360 TDA7255 = 400
TDA4420 = 120 TDA7273 = 080
TDA4439 = 220 TDA7350 = 300
TDA4442 = 240 TDA7385 =900
TDA4427 = 899 TDA8138 = 200
TDA4443 = 250 TDA8140 = 200
TDA4480 = 280 TDA8145 = 120
TDA4500 = 300 TDA8171 = 200
TDA4503 = 250 TDA8175 = 450
TDA4505A = 300 TDA8B177 = 215
TDAA4505E = 400 TDA8190 = 299
TDA4505K = 450 TDA8215B = 225
TDA4556 = 370 TDAB8304 = 400
TDA4560 =270 TDA8349 = 350
TDA4568 = 300 TDA8350Q = 399
TDA4600-2 = 160 TDA8351 =200
TDA4600-2D = 260 TDAB370 = 1125
TDA4601 = 120 TDAB376 = 1200
TDA4605 = 190 TDAB8380 = 200
TDA4605-2 = 395 TDA8391 =675

TDA8421 = 500
TDAB443 = 295
TDA8540 = 215
TDA8568Q = 695
TDA8709 = 600
TDA9045 = 1350
TDA 9102C = 250
TDA9610H = 1185
TDA9860 = 500
TEA1002 = 650
TEA1015 = 300
TEA1035 = 200
TEA1061 = 250
TEA2014 = 080
TEA2018A = 110
TEA2019 = 1550
TEA2026CV = 650
TEA2029CV = 400
TEA2031A = 125
TEA2164 = 160
TEA2260 = 225
TEA2261 = 345
TEA2262 = 350
TEA5170 = 140
TEA5581 = 200
TEA5701 = 650
TEA6101 = 550
TEA6417 = 600
TEA8170 = 240
TFMS1380 = 085
TFMS5300 = 170
TFMS5360 = 170

AN240 = 150 LA4178 = 150 SAS580 = 250 STR50115 = 500 TA8227P =215
AN316 = 390 LA4200 = 350 SDA3002= 1115 STR53041 = 400 TA8238K =200
AN3301K = 350 LA4275 = 200 SDA3206 = 400 STR54041 = 320 TA8403K =250
AN5015 = 250 LA4280 = 250 SDA4212 =775 STR56041 = 850 TA8427K = 350
AN5256 = 150 LA4282 = 350 5L486 = 375 STR58041 = 250 TAB449P = 375
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Part 2 of K.F. Ibrahim’s new series
deals with the PC’s mode of oper-
ation. The booting up process and
basic system configuring and cus-

perution

personal computer loads and runs software
Aapplication packages, for example word process-

ing, computer-aided engineering, Windows or
games. Application packages are designed for use with
a specific operating system (OS), such as MS-DOS,
PS/2, Unix or Windows 95. The operating system pro-
vides a suitable computer environment in which differ-
ent software packages can be installed and run. The link
between the operating system and the hardware in the
PC is provided by the BIOS, i.e. Basic Input Output
System, see Fig. | last month.

BIOS Operation

The BIOS is a set of short programs or routines that are
permanently stored in a RAM or EPROM chip. The
number of routines and the size of the BIOS depend on
the chip manufacturer and its version: later versions
contain more complex and sophisticated programs.
BIOS routines can be divided into two categories: the
start-up routines, and the basic low-level Input/Output
routines.

The BIOS start-up routines are initiated when the PC
is switched on (cold start) or has been reset (warm start).
They include such programs as the initial Power On Self
Test (POST) and system initialisation.

The Input/Output routines include programs such as
the print routines and disk read/write. They are called up
when the operating system or an application package
wants to carry out these basic tasks.

The BIOS simplifies application program writing and
helps to ensure compatibility between PCs that have dif-
ferent hardware items and different configurations.

Access to the BIOS routines is provided by a system of
software interrupts. These halt the operation of the

tomising are described

PC

microprocessor and start a particular BIOS routine.
Each interrupt has a four-byte value that’s known as a
vector: it indicates the routine required. The vectors
have four memory locations, into which the the BIOS
loads the four-byte value during the start-up routine.
These interrupt vectors are collected together in a table

known as the interrupt vector table. It's loaded into
memory locations at the very start of system operation.

The Boot-up Process
When a computer is switched on, the microprocessor
initiates a procedure known as boot-up or start-up.
Amongst other things this runs the BIOS and loads the
operating system so that the computer is ready for use.
At power up, by turning the mains switch on, the
power supply carries out a self-test procedure. If suc-
cessful, with the correct voltages at the outputs, a
Power-Good (PG) signal is sent to the timer chip on the
motherboard. This chip responds by taking the RESET
control line high to start up the microprocessor (CPU).
The following sequence of events then takes place:

Step 1: BOOTSTRAP. The CPU searches for the
address where the BIOS start-up routine is located. The
term bootstrap is based on the idea that the PC *pulls
itself up by its bootstraps’.

Step 2: POST. The first action of the BIOS is to test the
system, a routine known as POST (Power On Self Test).

Step 3: INITIALISATION. Following a successful self-
test, the BIOS carries out a system initialising routine.

Step 4: LOADING the operating system. The BIOS
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Processing power: MIPS

| The performance or processing power of a micropro-

cessor chip is measured by the number of instructions
| it can carry out per second, given as MIPS (million
instructions per second). Intel’s first 16-bit PC proces-
sor, the 8086 launched in 1978, had a power rating of
0-33 MIPS. Five generations later came the Pentium
with a power rating of 300 MIPS.

Two main factors determine a processor’s MIPS rat-
ing: the processor’s clock frequency and the time in
clock cycles required to carry out an instruction.
Clock frequencies have increased from 8MHz with
the 8086 to 200MHz and over with the Pentium. The
time required to carry out an instruction has been
| reduced from an average of 12 cycles with the 8086 to

one cycle with the Pentium.

A more practical measure of the relative processing
| powers of CPUs is the Intel Comparative

Microprocessor Performance (ICOMP), which com-
bines the effect of frequency of operation, the number
of cycles per instruction, the effect of in-built FPU
(floating-point units) and on-chip cache memory.

A further method of measuring processor perfor-
mance has been developed by Intel’s competitors
AMD and Cyrix. The new rating, known as the P-rat-
ing, combines all factors that influence the perfor-
mance of a PC. It provides a measure of how well the
most commonly used application programs are run by
a PC with a particular type of processor. This is the
most practical rating, taking into account all the fac-
tors that affect processor performance.

AMD and Cyrix argue that their processors have a
better processing power than comparable Intel devices
with the same frequency specification. A P-rating
such as P100 indicates that the processing power is
equivalent to an Intel device running at 100MHz
though it may be running at say 90MHz.

looks for, loads and executes two hidden system files,
10.SYS and MSDOS.SYS. The computer is now under
the control of the operating system, in the guise of
I0.SYS.

Step 5: LOADING CONFIG.SYS and COM-
MAND.COM. The operating system takes action to
establish the operating environment as specified by the
user. Customising the environment involves, first,
searching the root directory for a file called
CONFIG.SYS. When this is found, DOS reads and car-
ries out all its instructions before loading the DOS ker-
nal, which is a file called COMMAND.COM. If CON-
FIG.SYS cannot be found, COMMAND.COM is load-
ed regardless. The system is now under the control of
COMMAND.COM.

Step 6: LOADING AUTOEXEC.BAT. The CPU looks
for a batch file called AUTOEXEC.BAT. If it’s found,
DOS loads it into memory, carries out its instructions
and displays the DOS prompt. If AUTOEXEC.BAT is
not found, DOS requests the DATE and TIME before
displaying the DOS prompt.

The system is now ready for DOS commands and
application programs. When Windows 95 is being load-
ed, WIN command is executed: the 95 logo is displayed
on the screen and the routines for installing Windows 95
are run.

POST

The Power On Self Test (POST) starts with a series of
tests, known as core tests, of the motherboard hardware,
including the microprocessor, the coprocessor, the timer
and clock-generator chip and the DMA (Direct Memory
Access) and interrupt controllers. If an error is detected,
coded beeps are produced. The code varies with the
BIOS manufacturer.

The video adaptor card is nex! tested. If this test is suc-
cessful a cursor appears on the screen. If the test fails, a
message along the lines of Video ROM Error appears,
depending on the nature of the error.

A second series of tests then checks the RAM and
ROM devices, the floppy and hard disc drives, the seri-
al and parallel (printer) ports and the keyboard. They
use a BIOS routine that sends data to memory locations,
registers and port addresses and tests the result by read-
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ing back the contents of these locations. For ROM
devices a checksum test is performed: the contents of
ROM locations are read and a CRC (Cyclic Redundancy
Count) known as a checksum is produced and compared
with a known good count. Errors are made known by
audible coded beeps, displayed messages or both.

This second series of tests is skipped when the boot-up
process is the result of a warm start, i.e. the result of
pressing the reset button.

On successful completion of both these series of tests
a single short beep is produced.

System Initialising
The second task of the BIOS is to carry out initialisation
routines that recognise and configure various parts of
the computer system. The BIOS searches through the
system and identifies its various features, such as the
number and types of ports installed and the type of dis-
play adaptor (monochrome or colour). Initialisation
involves creating an interrupt vector table and loading
specified memory locations and registers with appropri-
ate data, such as the keyboard character style and the
start addresses of installed input/output adaptors, to
reflect the specific features of the system.

This information is stored in what is known as the
BIOS data area.

CMOS Setup

While it is testing and initialising the system the BIOS
needs to know the number and type of peripheral
devices installed and the size of memory that has to be
tested. The BIOS can be programmed to find this infor-
mation by itself. This would take time however, while
the BIOS carries out a lengthy search.

To avoid such a delay when booting up, PCs hold this
vital information in a non-volatile RAM. This is a bat-
tery-backed CMOS RAM device, such as a Motorola
MC146818, which is known as the CMOS setup chip. A
total of 64 bytes stores setup information such as the
date and time, the number and types of disk drives
installed, cache memory etc. The CMOS setup can be
accessed by pressing one key, or a combination of keys,
during the boot-up process.

Search for the Operating System
So far, the initialisation process has not been related to
a particular operating system. Any operating system can
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Table 1: Typical MS-DOS DIR/a Listing.

SHR CNO.SYS

SHR CAMSDOS.SYS

R CACOMMAND.COM
SHR C:\DBLSPACE.BIN
A C:\WINA20.386

A CACONFIG.OLD

A CMNAUTEXEC.OLD
A CACONFIG.SYS

now be loaded: the BIOS will look for an operating sys-
tem and load it.

The operating system is usually on the hard disk, drive
C:. An operating system may also be available on a flop-
py disk, which is in this case known as a system disk,
and must be inserted in drive A:.

An operating system is identified by a signature on the
boot sector of the disk. It indicates that system files are
present on the outside track (track 0). The name and
number of the files depends on the operating system.
With MS-DOS and Windows 95 there are two system
files, 10.SYS and MSDOS.SYS. The files for the (wo
systems have the same name but differ in content. For
Windows 95, MSDOS.SYS is a text file that provides a
boot-up configuration which can be changed to suit the
user.

When the BIOS looks for the operating system it first
interrogates drive A:, then drive C: (the hard disk). This
A, C sequence, which is known as the boot-up sequence,
can be changed by the CMOS setup.

If a non-system disk, i.e. one without the correct boot
signature, is detected in A: the following message is dis-
played:

Non-system disk or disk error
Replace and strike any key when ready

If the system files are missing from the disk, the fol-
lowing message is displayed:

Missing operating system

The system files have three attributes, S (for system),
H (for hidden) and R (for read-only). The R and S
attributes protect the files against deletion by mistake.
The H attribute ensures that they are not included in the
DIR listing.

For hidden files to be listed, a switch /a (for attributes)
or /h (for hidden) has to be used. A typical MS-DOS
DiR/a listing is shown in Table 1. Notice that the system
files are the first two entries in the directory. This is an
essential requirement for MS-DOS and Windows 95.

Loading the Operating System

Once the system files have been located they are loaded
into system memory, read and carried out. 10.SYS is
loaded and executed first, followed by MSDOS.SYS.
These files contain all the information necessary to set
up the system, its components and subsystems. This
includes resetting the disk drives, initialising the printer
and the parallel and serial ports, and setting up the sys-
tem’s default parameters.

Configuring the System ~ CONFIG.SYS

Once the system file instructions have been carried out,
DOS/Windows 95 looks for the system configuration
file CONFIG.SYS in the root directory of drive C: (or
drive A: when booting up from A:), loads it, reads it sev-

eral times and carries out its instructions. Table 2 lists
basic elements of a CONFIG.SYS file. DOS/Windows
95 then looks for a file called COM-MAND.COM in
root directory C: (or drive A: when booting up from A:)
and loads it in memory. COMMAND-COM contains
the DOS resident (internal) commands: it usually has an
R (read-only) attribute.

The purpose of the CONFIG.SYS file is to configure
and install hardware devices and load their control pro-
grams, which are known as device drivers. The CON-
FIG.SYS file has to be modified whenever a new device
such as a CD-ROM drive or a sound card is added to the
system. This can be carried out manually or automati-
cally, by running the install program provided by the
manufacturer of the device or running the Windows
setup routine. The Windows 95 Wizard routine can
detect and install devices at boot up.

A faulty command in the CONFIG.SYS file is usually
indicated in the display. But with Windows 95 these
messages are hidden from the user by the logo screen.
Press ESC during the booting-up process and the logo
will disappear so that the screen messages can be seen.
Some errors may halt the boot-up process.

System Customising with AUTOEXEC.BAT
Before the DOS prompt or the Windows icons appear
on the screen, DOS (and Windows 95) looks in root
directory C: (or A: when booting up from A:) for a batch
file called AUTOEXEC.BAT and carries out its instruc-
tions.

The AUTOEXEC.BAT file can contain commands
that determine the type of prompt, set a path or deter-
mine the keyboard character set. Table 3 lists the basic
elements of an AUTOEXEC.BAT file.

A faulty command line in the AUTOEXEC.BAT file
is usually indicated on the display. Some errors may halt
the boot-up process.

szassing CONFIG.SYS and AUTOEX-
EC.BAT
DOS/Windows 95 has a facility for bypassing both
these files when the booting-up process is halted
because of errors in either file. The two files can be
bypassed by pressing F8 at the point where the BIOS
begins to load MS-DOS (or Windows 95). A message to
the effect that the files have been bypassed will appear.

Another facility that enables the user to step through
the files is provided by pressing FS at the point where
MS-DOS starts to be loaded.

With Windows 95, pressing F8 will display a menu that
provides a number of options including Normal, step-by-
step, safe-mode and the previous MS-DOS version.

Path to DOS Files

Internal or resident DOS commands that are built into
the COMMAND.COM file are loaded into system
RAM at the boot-up stage. External or transient com-

Table 2: Basic elements of a CONFIG.SYS
file.

DEVICE=C:\MOUSE\MOUSE.SYS
DEVICE=C:\DOS\HIMEM.SYS
DEVICE=C:\DOS\EMM386.EXE NOEMS
DOS=HIGH, UMB

COUNTRY=044, CADOS\COUNTRY.SYS
FILES=40

BUFFERS=20

LASTDRIVE=Z
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Table 3: Basic elements of an AUTOEX-
EC.BAT file.

@ECHO OFF

PROMPT $P$G
PATH=C:\WINDOWS;C:\DOS

SET TEMP=C:\DOS

KEYB UK,,C:\DOS'\KEYBOARD.SYS

mands remain on the disk in the form of individual files
that are usually placed in a special subdirectory called
DOS. Because of this, a path has to be established to
ensure that external commands can be called without
having to change directories.

CONFIG.SYS Commands

The following are some of the main DOS/Windows 95
commands that are valid for CONFIG.SYS files:

BREAK ON. Instructs DOS to check for CTRL + C or
CTRL + BREAK key combination, in which case the
program will be halted.

BREAK OFF. DOS does not check for a key combina-
tion.

BUFFERS. Sets the amount of memory used as buffers
for data transfer. When data is transferred between say
the hard disk and another unit, it’s stored in a number of
buffers before being sent to its intended destination.

A small number of buffers can reduce the speed of data
transfer between say the hard disk and memory. A large
number will reduce the size of conventional memory
however. Each buffer occupies 512 bytes of memory. A
typical number of buffers is 20-40.

FILES. Determines the number of files that DOS can
keep open at the same time.

COUNTRY. Sets the keyboard characters to a particu-
lar country’s style. The characters’ set for each country
is available in a file called COUNTRY.SYS which is in
a DOS subdirectory. The default is US-style characters,
which are the same as used in the UK. As an example:

COUNTRY=044, C:\DOS\COUNTRY.SYS. 044 is
the code for English UK, based on the international tele-
phone code. C:DOS\COUNTRY.SYS is the path to the
relevant file.

DEVICE. Sets and loads the routine, called a device
driver, that controls an installed hardware device. This
command installs the device driver in conventional
memory. If the installed device is say a mouse, a routine
that controls the mouse, typically MOUSE.SYS or
IMOUSE.SYS, has to be loaded by a device statement —
this states the path to the relevant file. Here are some
examples:

DEVICE=C:\MOUSE\MOUSE.SYS. MOUSE.SYS is
the mouse driver which is stored in subdirectory
MOUSE.

DEVICE=C:\DOS\HIMEM.SYS. Enables the high-
memory management routine HIMEM.SYS.

DEVICE=C:\DOS\EMM386.EXE NOEMS. Provides
access to upper memory without creating expanded
memory.
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DEVICEHIGH. Has the same effect as a DEVICE
command but loads the device driver in the upper mem-
ory area. For example

DEVICEHIGH=C:MOUSE\MOUSE.SYS

DOS. When set high, DOS kernal (COMMAND.COM)
is loaded in the Upper Memory Area (UMA). When set
to UMB, upper memory blocks are created to allow TSR
(Terminate and Stay Resident) programs to be loaded in
upper memory.

LASTDRIVE. Specifies the highest drive letter. For
example LASTDRIVE=K provides a maximum of
eleven disk drives, A: to K:.

NUMLOCK ON. Sets the NUMLOCK of the numeric
keypad on.

NUMLOCK OFF. Sets the NUMLOCK of the numer-
ic keypad off.

REM. Indicates that the text that follows is descriptive
and should be bypassed. It is also used to disable a com-
mand line without deleting it. For example:

REM DEVICEHIGH=C:\MOUSEWMOUSE.SYS dis-
ables the mouse driver.

The order in which these commands appear in the
CONFIG.SYS file is unimportant, except that DEVICE
commands, including HIMEM.SYS and EMM386.EXE
NOEMS, must come before DEVICEHIGH commands.

AUTOEXEC.BAT Files

AUTOEXEC.BAT is a batch file whose instructions
DOS/Windows 95 carries out at the boot-up stage to
customise the PC. The instructions are followed in the
order written: they include DOS batch commands such
as ECHO, PATH and PROMPT. See Table 3. The file
may also contain instructions to load Terminate and
Stay Resident (TSR) programs such as DOSKEY,
which memorises and reproduces previous commands.
Typical AUTOEXEC.BAT commands are:

ECHO ON. To display the command lines as they are
carried out by DOS.

ECHO OFF. Not to display the command lines as they
are carried out by DOS.

@ECHO OFF. Not to display any command lines
including ECHO OFF itself.

PROMPT. To set the type of prompt. Examples:

PROMPT $P$G, in which $P displays the directory
path, e.g. C:\ or A:\ or C:\DOS\, and $G displays the
greater than (>) sign.

PROMPT $D, to display the current date.

PATH. To specify the directories and subdirectories
that should be searched by DOS when looking for a file
name. DOS, when instructed to carry out a command,
first searches the system memory for a resident com-
mand file. If it fails to find the file there it searches the
current root directory, then any other directory specified
in a PATH command. Examples:
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PATH=C:\;C:\DOS means search root directory C:\
and subdirectory C:\DOS.

PATH=C:\DOS;CAWINDOWS means search subdi-
rectories DOS and WINDOWS. Root directory C:\ is
automatically searched.

KEYB. To configure the keyboard for a specific lan-
guage. For example:

KEYB UK,,CADOS\KEYBOARD.SYS specifies
English UK.

The default setting is for English USA.

SET. Defines what is known as an environment vari-
able. For example some programs require a temporary
directory, usually called TEMP or TMP, in which tem-
pory files are stored. Such a directory can be defined by
the command SET. For example:

SET TEMP=C:\ defines TEMP directory in root direc-
tory C:\. To call this directory, the programmer writes
‘%BTEMP%’, which will be substituted with C:\.

CD. Changes the active directory. For example:

CD WINDOWS changes to subdirectory WINDOWS.

=
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The prompt will then be CAWINDOWS\>.

AUTOEXEC.BAT can also be used to launch an
application program at the boot-up stage. For example,
to run WINDOWS 3.x immediately after boot-up, the
following lines should be included:

CD WINDOWS
WIN

The first line changes the active directory to Windows
while the second line is the file name to run Windows.
The first line can be omitted if the PATH command line
includes a path to Windows.

Note that the CONFIG.SYS and AUTOEXEC.BAT
files are constructed automatically when Windows 95 is
installed.

The System or Boot Disk
A system disk, also known as a boot or start-up disk, is
a floppy disk that can be inserted in drive A: to start up
the computer. It contains what is known as the system,
Le. the system files [0.SYS and MSDOS.SYS and the
DOS kemal COMMAND.COM.

To create a system disk, transfer the system [rom drive
C: to a floppy disk in drive A: (or B:). Two commands
can be used to transfer the system:

SYS A:
FORMAT A:/s (switch /s stands for system).

Both  will copy the system files and
COMMAND.COM together with their attributes.
Formatting a disk as a system disk will wipe the disk
clean however, thus loosing all the existing files on it.

Depending on the version of DOS, a system disk may
include one or more additional system files such as
DRVSPACE.BIN with SHR attributes. Furthermore, it
is usual to have a number of non-resident files on the
system floppy disc, such as EDIT.EXE, QBASIC EXE,
FORMAT.COM, FDISK.EXE and MSD.EXE to pro-
vide access to some useful external commands.

A Windows 95 system disk can be created at the time
of installation or by going into the control panel window
and selecting Add/Remove programs. By clicking on
Start-up disk, a Windows 95 start-up or system disk can
be created.

Start-up disks for both DOS and Windows 95 do not
contain drivers for access to a CD-ROM drive, which in
some cases may be essential. Certain modifications may
have to be carried out to both CONFIG.SYS and
AUTOEXEC.BAT to rectify this situation.

Operating System Installation

The operating system is usually installed on the hard
disk (drive C:). It comes on a number of disks (DOS) or
a CD-ROM (Windows 95). All OS files and an install or
setup routine are included.

With MS-DOS, install the operating system by insert-
ing disk 1 in drive A: and running the SETUP program
(by typing SETUP at the prompt). The setup program
will take all the necessary steps to install the operating
system, including CONFIG.SYS and AUTO-
EXEC.BAT file writing and creating subdirectories.

With Windows 95 the operating system is installed by
inserting the Windows 95 CD into the CD-ROM drive
and, from the D:> prompt, typing SETUP.

Next month: A look at PC memories.
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We welcome letters from our
readers and try to publish as many
as we can. You can send them typed,

hand-written, or on disc. Address
them to the Letters Editor, Room
L302, Quadrant House, The
Quadrant, Sutton, Surrey SM2 5AS.

DTT Reception

Digital terrestrial TV has now been in
operation long enough for us to be
able to assess reception problems and
the back-up provided. The main mar-
keting claims have been more choice
and better picture quality. The former
cannot be disputed. With regard to the
latter, while a DTT box is theoretical-
ly capable of providing better results
than the best analogue colour TV
receivers, it will do so only when pro-
viding RGB outputs (not composite
video) via a scart lead. It therefore
depends on whether the TV set in use
can accept RGB inputs.

The main advantage claimed for
DTT reception is its immunity to mul-
tipath distortion, which produces
ghosting and similar undesirable
effects with analogue reception. For
the most part this is true, but those
who receive good-quality PAL ana-
logue signals are unlikely to notice
any improvement when a DTT
decoder is in use. DTT sound quality
is much better than analogue mono,
though not Nicam, but the average set
won’t do justice to it. For best results
the stereo audio output from a decoder
should be fed to a hi-fi or *home-cine-
ma’ audio system with quality loud-
speakers.

Local EM conditions create the
main reception problems. Those famil-
iar with the 405-line system will recall
its susceptibility to impulse interfer-
ence caused by electrical equipment,
particularly vehicle ignition systems.
The disadvantage of positive modula-
tion was not appreciated by those who
designed the system. It seems that his-
tory is repeating itself.

Best RF design practice has not
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been adopted in the DTT world. To
avoid mutual interference with exist-
ing services, DTT transmissions are
typically 20dB below the accompany-
ing analogue ones. This has an unfor-
tunate consequence: local interference
within a DTT multiplex can be of sui-
ficient amplitude to corrupt the modu-
lation. The decoder’s error-correction
circuitry may be unable to cope with
this. Now here’s the rub. The effects
of impulse interference go largely
unnoticed with an analogue transmis-
sion, mainly because of the use of
negative modulation (the noise is driv-
en towards black level). Any residual
interference tends to appear as short-
duration line flashes, which are gener-
ally not noticed by viewers. But the
same level of interference has a devas-
tating effect with a DTT channel.

The results vary from MPEG-2
mosaic blocking that typically lasts for
one-two seconds to momentary total
corruption, with the dreaded ‘red dot’
being displayed and no sound or pic-
ture. Other effects include the sound
and picture becoming unsynchronised
by as much as two-three seconds, and
lock-up with a frozen still picture (the
sound may continue normally). The
remote control unit then has no effect
and the box must be switched to
standby and back to recover. On the
audio side you can get pops and
cracks that are at much higher ampli-
tude than the programme material,
with the risk — if the volume is set
much above average — of loudspeaker
cone damage. Many viewers report
that the problem is far worse in the
early evening. In almost every case a
spectrum analyser check at the aerial
site has revealed the cause to be vehi-
cle ignition interference, though this
has been well within regulated limits.
All the DTT boxes I have examined,
from various manufacturers, suffer to
a greater or lesser degree from this
problem.

Analogue terrestrial CTV signals
degrade ‘gracefully’, and are far more
robust than the ‘all-or-nothing’ digital
alternative in the modern, hostile EM
world. In terms of the crucially impor-
tant EMC performance, the current
DTT offerings are, overall, hopelessly
outclassed by the existing, if ancient,
analogue services.

In my experience the reaction of
the service provider to complaints
about poor reception has been
abysmal. The trade has been provided
with post-code charts, CD-ROMs etc.
showing good and fringe reception
areas. But, when the inevitable poor-
reception complaint arises, either the
aerial feeder or the box manufacturer
is blamed. Here are some favourite
reactions: “‘the box’s screening is inad-
equate”™; “you need double-screened
coax”; “you live in a bungalow”; “you
can’t use a loft aerial”; ““you can’t use
a communal aerial”; and *“you need a
mast-head preamp”. Suggestions made
when it’s pointed out that the interfer-
ence is arriving directly at the aerial
site include: “tilt the aerial skywards
by fifteen degrees”; “raise the height
of the aerial by a further twenty feet”;
“move the aerial to the back of the
house””; and “you live too near a main
road”.

Seldom do any or all of these sug-
gestions have any significant effect on
the problem. If a stronger complaint is
made, there is usually an offer of a full
refund along with comments such as
“the service is still being developed”
or “if you were served by Crystal
Palace there would be no problem”.

If this experience is representative
of the future of DTT broadcasting in
the UK, heaven help us all.

Dennis Glover,
Stansted TTS, Essex.

Please note the following amendments to the
Spares Guide published in our April issue.

tion centre. The new address is:
SEME L.,

Hudson Road,

Melton Mowbray,

Leics LE13 1BS.

(general enquiries), fax 01664 563 976.
There is no longer a separate number for
Panasonic/Pioneer.

Whitechurch Lane, Edgeware, Middx HAS8 6LR.
Tel. 0181 952 8808, fax 0181 952 8809.

SEME Ltd. has expanded and now occupies a new
head office building opposite the original distribu-

Tel. 01664 484 000 (sales hotline), 01664 484 001

Manor Supplies is now at 9 Whitechurch Parade,
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PREVIEW OF OUR LATEST DATABASE

DON’T DELAY, TRY TODAY!

® Difficulties getting the
technical information
you need?

Are you spending
. too much time
Dty 7 % trying to solve

£ 4 repair problems?

® Do you have
i trouble locating
SU and circuit diagrams?

p—
NOT ANYMORE!

For only £18.00 (incl. VAT) per month

THE EURAS INFORMATION
SYSTEM OFFERS:

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).

Installation: Click on START - RUN - D:\SETUP - click on ENGLISH
- then on EURAS Information System 2.6 <OK>



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

30-DAY-FREE-TRIAL OR

Reply before 21 May for a special 60-
DAY-FREE-TRIAL of the complete
EURAS System.

® A £50.00 deposit is required for the data
protection hardware key - full refund s
guaranteed. s

FREE-TRIAL of our monitor on-Ime“
repair database.

Contact name:

Company name:

Add_i-ess:

Postcode:

Tel: Fax: email:

lam enclosing a cheque or authorise you to debit my credit
card for £ 50

CHEQUE VISA MASTERCARD
Card number: Expiry-date:

. Card holder's name ahd address: (if different from the above)
Name:
Address:

ORDER FORM

‘Signature:



Experience with digital TV installations, both terrestrial and satellite, is
fast increasing. J. LeJeune provides a summary of some problems that

have been encountered and generally-recommended best practice

Hands-on
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Digital

igital TV installation has already become quite a
big business. A few installations have not gone

well, while others have required little work apart
from connecting the set-top box and, in the case of
BSkyB, making the connection to the telephone net-
work. The following notes are based on feedback from
several engineers engaged in this work.

Digital Terrestrial TV

The modulation system used for DTT is COFDM
(Coded Orthogonal Frequency Division Multiplex). In
the UK, it uses 1,705 carriers which are spaced at about
4-5kHz intervals across the 8MHz video channel band-
width. Adjacent carriers have a phase difference of 90°
between them (hence orthogonal). A synchronous form
of demodulation is used, giving peak detection of a car-
rier while the adjacent carriers are at zero.

COFDM is a very rugged form of transmission. It
actually takes advantage of reflected signals by using
them to enhance the signal strength. Where cancellation
occurs because of the phase relationships, the compre-
hensive error correction system built in puts matters
right.

Experience to date has shown that COFDM is very
tolerant of poor reception conditions, but if the signal
level is below 100pV there will be loss of the pro-
gramme on occasions because of signal corruption
caused by noise. A safety net of 6dB should be built in.
This means that signals of less than 200uV require a
degree of amplification.

Those used to analogue signals would probably go for
a high-gain amplifier. But a high-gain amplifier could

T

loose the digital signal. There’s a simple reason for this.
The analogue signals present are at much higher levels,
some 20-26dB greater. A high-gain amplifier will raise
the level of the analogue signals as well as the digital
signal, to the extent that overloading could occur in the
amplifier’s output stages. This would cause massive
interference to the digital signal and the error correction
circuitry would probably be unable to cope. So the dig-
ital system would shut down, giving that familiar symp-
tom a blue screen. Use only sufficient gain to get your
200uV, or +46dBuV. The rule is: enough is enough!

Measurement

Measurement of a DTT signal is more complex than
analogue signal measurement. Those of us who have
used meters to check analogue signals over the years
have become used to interpreting the meter indication
in terms of signal level. But a digital signal does not
have the same power spectrum as an analogue one — see
Fig. 1 for a comparison.

A signal-level meter usually has a fairly narrow band-
width. This is acceptable with an analogue signal,
because the transmitted power is concentrated around
the carriers — vision, sound, colour subcarrier etc. But
with a DTT signal the power is spread equally across its
whole bandwidth. So an analogue meter will measure
only a small portion of the carrier power and give an
inaccurate measurement. The serious installer needs a
specialised signal-level measuring instrument — really a
portable spectrum analyser, but one built to withstand
the rough-and-tumble conditions it will encounter in
service.
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Fig. 2 shows a spectrum-analyser type signal-level
meter display. The transmissions are presented on a fre-
quency rather than a time base, their height represent-
ing the transmitted power. As you can see, the DTT sig-
nal has a low but almost tlat level across the whole of
its bandwidth, while the analogue signal has large
peaks at the vision carrier and the sound and colour
subcarriers, with very low power in the sidebands. If
you intend to specialise in digital installations. go for a
spectrum-analyser type of meter.

Practical Installation

The analogue engineer shouldn’t be too worried about
all this. In view of the fact that COFDM is a very
rugged modulation system, a ‘suck-it-and-see’
approach is not at all out of place. When you install a
terrestrial digital set-top box, try it with the customer’s
existing aerial. Take a look at the analogue signals first.
Is the signal strength good? Ghosting doesn’t matter
too much, but is the signal level sufficient to provide
relatively noise-free pictures? Then connect up the dig-
ital box.

It may be that the signals are OK in winter, with leaf-
less trees, but that the return of spring brings signal
deterioration and a service call. Your experience will
enable you to assess and deal with this sort of thing.

If the installation is a completely new one, remember
that the analogue signals are there to guide you. The
rules of good UHF installation practice still apply.

If the aerial is a wideband type, it will have been
designed for greater gain at the upper end of the band.
This useful feature provides compensation for the
increased downlead loss. Use low-loss coaxial cable of
good quality, with a 75£2 impedance and high screening
factor.

Many installers don’t fit the coaxial plugs correctly.
The new crimp-on type is superior, stays put on the
cable under misuse conditions, and is easier to install.
Try to avoid sharp cable bends, and don’t crush the
cable when cleating it to the walls/boarding — this is
bad practice anyway, whether the signal is an analogue
or digital one.

A poorly installed aerial system will give inferior
results with an analogue signal: with a digital signal it
may not work at all. Digital transmissions don’t fade
gracefully as the signal level drops. You either have a
good, clean picture or nothing.

Digital Satellite TV

The foregoing comments apply to satellite installations
as well, only more so. Satellite transmissions use QPSK
(Quadrature Phase Shift Keying) modulation. It’s the
same system that is used for Nicam sound with terres-
trial TV. There are two carriers, at the same frequency
but with a 90°phase separation. By inverting the phase
of one or both of the carriers, four different two-bit
states (symbols) can be transmitted.

QPSK has good immunity to noise, making it ideal for
satellite use, but is susceptible to reflections and impul-
sive interference. While these are minimal with satellite
reception, they become important when the signal has
to be distributed to several receivers or there’s a long
cable run between the LNB and the set-top box.

Where amplification of the satellite IF signal (750-
2,010MHz) is required, it is again useful to have the
services of a spectrum analyser for signal-level mea-
surement. There are several types, of varying degrees
of usefulness, on the market. Again, much depends on
how the readings obtained are interpreted — over a peri-

TELEVISION May 1999

Digital channel

Fig. 1:

DIGITAL TV

Comparison of
energy distribution in a

DTT (a) and an analogue

Analogue channel

D520
oL¥al Vision
Sound
Nicam
\ Colour
ﬂ meter display.
Digital Analogue
~®—— channel ——®= ~=— channe| —w=
BMHz 8MHz
v v v v
H H H H

Digital

Analogue

Fig. 3: Energy distribution with digital and analogue
satellite TV channels.

od of time you become used to your own measuring
instrument. This does not sound very scientific, but it’s
a practical approach to the problem.

Dish/LNB Installation

Installation of the dish and LNB for digital satellite TV
reception is the same as for analogue, but one very
important point is that to avoid cross-polarisation inter-
ference the LNB’s skew angle must be set accurately.
The reason for this is the modulation system character-
istics: as with COFDM, the entire channel is filled with
cnergy — in contrast, with the FM used for analogue
transmissions the maximum energy is at the centre fre-
quency. Fig. 3 shows the difterence. Slight misalign-
ment of the LNB skew angle will result in considerable
cross-polarisation interference, which will bring about
the blue-screen situation.

The satellite signals use the same IF band as analogue
ones, but are in the high section. This may require a
22kHz tone to be present — the tone is permanently on
with most digital satellite receivers.

The type of meter reviewed elsewhere in this issue
can be used for digital satellite finding.

The quality of the cabling between the LNB and the
receiver is important with QPSK. Try to do it in one
length. Back-to-back F connectors have considerable
insertion loss and, unless they are of superior quality,
also introduce an impedance mismatch. Avoid sharp
bends and cable squashing by the clips used. Crimp-on
F connectors are best: they stay on the cable, and foil
the best attempts of curious children to dislodge them.
Use the correct tool to fit a crimp-on connector — if pli-
ers or some other unsuitable tool is used there is likely
to be cable damage and a mismatch.

TV (b) channel.

Fig. 2: Spectrum-analyser
type of signal-strength
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Fig. 4: Prime and sec-
ondary focal points for

reception from 19-2°E
and 28.2°E.
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f
3E) point boint
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Provided it is of the correct, Astra-recommended size, a
dish used for analogue reception from 19-2°E should
also provide, at a secondary focal point, an adequate
digital signal from 28.2°E. But note that a secondary
focal point is not as efficient, in terms of signal ener-
gy pick-up, as the prime focal point. See Fig. 4. The sec-
ondary focal point for 28-2°E is a few centimetres to the
right of the prime focal point.

Various brackets are available, making the installation
of a second LNB relatively simple. Select one that
enables the LNB to be adjusted for azimuth, elevation
and focal distance independently, so that the signal pick-
up can be optimised. And use a separate cable between
the second LNB and the receiver.

Telephone Link

A telephone line connection for return path communi-
cation between the microprocessor chip in the set-top
box and Sky headquarters is required with a
SkyDigital installation. The job should be a simple
one but never is. The TV set may be in the TV room
over the garage while the telephone is at the opposite
end of the house by the hall window! An LF wiring
job is simply a matter of hiding the cable as best one
can and satisfying the customer. ONdigital will also
require a phone connection before long. Do it now, in
readiness.

Aesthetics and Council Requirements
Despite the best will in the world, there will be times
when technical requirements conflict with aesthetic
ones. A thorough understanding of the technical rea-
sons for doing what you decide to do, explained with
a degree of authority, will persuade most customers
that you are working in their best interests.

Local councils are different: they will have a rigid
set of rules, called ‘guidelines’ but always enforced
dogmatically. It is best to say “yes” to everything
demanded, then instal the equipment as you would for
an important customer, again using your knowledge
and authority.

At this stage not many people know much about dig-
ital reception. This gives you an advantage.

Distribution Systems
Digital signal performance in a distribution system is
again a matter, initially, of trial-and-error. Small, well-

designed and maintained systems, from a domestic
four-outlet UHF job to one for a small block of flats,
may need no work done on them.

This depends largely on whether any amplifiers in
the network are running well within their capabilities
and the cabling and accessories provide a good match.
An amplifier that runs at maximum output with ana-
logue-only signals will probably overload when digi-
tal signals are added. Cables and accessories — split-
ters, taps, outlet plates etc. — need to be of good qual-
ity. Cable should have a high screening factor — this
applies to all network hardware. The 75Q characteris-
tic impedance must be observed. Any mismatches can
cause problems that could shut down a digital receiv-
er.

The main problem is likely to be reflections, which
the COFDM used for terrestrial transmissions can
ignore — or even use to advantage. Alongside these
however there are problems caused by uneven fre-
quency response over individual channels (slope) and
phase errors. The latter can cause serious data errors
with a digital transmission.

Screening is important with both analogue and digi-
tal signals. But whereas analogue signals will be sub-
ject to degradation that the viewer will probably toler-
ate, with a digital signal the receiver will shut down
under strong interference conditions, with temporary
loss of reception. Viewers will react more strongly to
loss of reception than to a passing disturbance — the
result is a service call.

Adding digital signals to an existing communal aeri-
al system calls for caution. Some systems have fre-
quency-translated channels that occupy what, in the
UHF band, were spare channel spaces. Suddenly the
digital channels at the local transmitter are switched
on, and appear close to or on top of the translated
channels. The digital channels are generally placed
adjacent to analogue ones, so this may not be a prob-
lem in most areas, but there can be problems where
this channel arrangement is not used. It’s rare to find
adjacent analogue channels in a distribution system,
but installers in coastal areas may encounter this prob-
lem where it has been necessary to choose alternative
channel allocations to avoid interference with services
on mainland Europe.

Viewer Advice
Digital TV is a new experience, and you may get
questions from viewers about it. Many viewers find
that the delay in the appearance of the picture after
changing channels is annoying, and want to know why
it occurs. Channel surfers are really frustrated by this.
Selection of a new channel means that the receiver has
to adopt a search routine to find the relevant data
packets. Then a full picture has to be built up in mem-
ory, and sound synchronism established, before the
display appears. This takes up to two seconds,
depending on whether the new service is in the same
or another multiplex and whether it’s encrypted or
free-to-air. Most viewers will not be aware that one
channel may carry five or six TV services in a multi-
plex, maybe more in the future. Much depends on
advances in the technology.

As with many developments before it, digital TV
will soon become an everyday matter and those of us
in the trade will wonder what the fuss was all about!
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HYDROPONICS DO YOU GROW YOUR OWN?
We have a full colour hydroponics catalogue available
containing nutrients, pumps, fittings, environmental control,
light fittings.
WINDOWS 95 CD
As supplied with Hewilett Packard PC's these CD’'s have all
the window files on them and were intended to be used to
restore windows on a PC after a crash etc. £15 REF SX06
SATELLITE MODULATOR MODULES. Prices from just 9p.
Surface mount modulators full of components. Fitted with
an F type connector and a uhf connector. Pack of 100 £9.95
REF 5520
PROJECT BOXES
Another bargain for you are these smart ABS project boxes,
smart two piece screw together case measuring approx
6°x5"x2" complete with panel mounted LED. Inside you will
find loads of free bits, tape heads, motors, chips resistors,
transistors etc. Pack of 20 £19.95 REF MD2
REMOTE HEATING CONTROLLERS
with 30A mains relay from just 99p
These units were designed to be plugged into a telephone
socket. You then called the phone and some how it turned
the heating on. Each box contains lots of bits including a
mains 30A relay. Pack of 20 £20 REF $534
TALKING COINBOXES. Prices from just 95p
These units were made to convert standard telephones into
pay phones, complete with coin slot assemblies and
switches etc. OFFERZD TO YOU AT A BARGAIN PRICE
BECAUSE WE NEED THE SPACE! Pack of 10 £19 REF §529
AC MOTOR BONANZA!. Prices from just 59p
Again we have piles and piles of these brand new mixed
motors which we need to clear in bulk at ridiculous prices!
Pack of 50 for £30 REF SS13
PIR CAMERA
Built in CCTV camera {composite output) IR strobe light, PIR
detector and battery backup. Designed to 'squirt' pictures
down the '‘phone line but works well as a standalone unit.
Bargain price £39.95 REF SS81J. These units are brand new
modules designed to take 'pictures’ of intruders and then
transmit the pictures down the telephone line. The PIR
detects the intruder, fires the strobe light, this ensures a
perfect picture even in total darkness. The picture is stored
in memory inside the module and then sent by modem {not
included) down the telephone line. The units also have a
nicad battery pack included presumably to maintain
operation in the event of mains power failure. Output from
the camera is standard b/w composite 320x240 pixels with a
90x65 degree field of view, the picture quality is excellent.
Each PIR also contains a video capture and compression
unit. The infra red strobe has a range of 15m. The PIR has a
range of 12m. Power requirements are 12v dc 400mA. Power
supplies available at £5 REF SS80. The units are supplied
with connection details etc but we do not have any
information on using the compression and capture unit or
interfacing to modems etc. The units do have operational
PIR's, strobes and camera's (camera is 12vdc and gives out
standard composite 1v p-p video) how you adapt these to
work together is entirely up to you! Retail price for the units
was in excess of £200 each sale price £39.95 REF SS81J.
Power supplies £5 REF SS80.
TELEPHONES
Just in this week is a huge delivery of telephones, all brand
new and boxed. Two piece construction with the following
features — illuminated keypad, tone or pulse {switchable),
recall, redial and pause, high/low and off ringer switch and
quality construction, finished in a smart off white colour and
is supplied with a standard international lead {same as US
or modems} if you wish to have a BT lead supplied to
convert the phones these are also available at £1.55 each
REF BTLX. Phones £4.99 each REF PH2. 10 off £30 REF 552
3HP MAINS MOTORS
Single phase 240v, brand new, 2 pole, 340x180mm,
2,850rpm, built-in automatic reset overload protector, keyed
shaft {40x16mm). Made by Leeson. £99 each. REF LEE1
BUILD YOUR OWN WINDFARM FROM SCRAP
New publication gives step by step guide to building wind
generators and propellors. Armed with this publication and
a good local scrap yard could make you self sufficient in
electricity! £12 ref LOT81
CHIEFTAIN TANK DOUBLE LASERS 9 WATT + 3 WATT +
LASER OPTICS
Could be adapted for laser listener, long range
communications etc. Double beam units designed to fit in
the gun barrel of a tank, each unit has two semi conductor
lasers and motor drive units for alignment. 7 mile range, no
circuit diagrams due to MoD, new price £50,000? Us? £199.
Each unit has two gallium Arsenide injection lasers, 1 x 9
watt, 1 x 3 watt, 900nm wavelength, 28vdc, 600hz pulse
frequency. The units also contain an electronic receiver to
detect reflected signals from targets. £199. REF LOT4
MAGNETIC CREDIT CARD READERS AND ENCODING
MANUAL £9.95
Cased with flyleads, designed to read standard credit cards!
Complete with control electronics PCB and manual covering,
everything you could want to know about what's hidden in
that magnetic strip on your card! Just £9.95 REF BAR31
HIPOWER ZENON VARIABLE STROBES
Useful 12v PCB fitted with hi power strobe tube and control
electronics and speed control potentiometer. Perfect for
interesting projects etc. 70x55mm 12 vdc operation. £6 each
REF FLS1, pack of 10 £49 REF FLS2
CENTRAL POINT PC TOOLS
Award winning software, 1,300 virus checker, memory
optimiser, discoptimiser, file compression, low level
formatting, backup scheduler, disk defragmenter, undelete, 4
calculstors, D base, disc editor, over 40 viewers, remote
computing, password protection, encryption,
comprehensive manual supplied etc. £8 REF LOT97. 3.5"
disks £10. REF LOT97
VIDEO PROCESSOR UNITS ?/6v 10AH BATTs/24V 8A TX
Not too sure what the function of these units is but they
certainly make good strippers! Measures 390x320x120mm,
on the front are controls for scan speed, scan delay, scan
mode, loads of connections on the rear. Inside 2 x 6v 10AH
sealed lead acid batts, pcb's and a 8A? 24v torroidial
transformer {mains in). Sold as seen, may have one or two
broken knobs etc due to poor storage. £15.99. REF VP2
DIFFERENTIAL THERMOSTAT KIT
Perfact for heat recovery, solar systems, boiler efficiency etc.
Two sensors will operate a relay when a temp difference
(adTiustable) is detected. All components and pcb. £29 REF
93

SOLAR WATER HEATER PLANS £6 REF SOLP

PC POWER SUPPLIES PACK OF 8 £9.95

That's right! 8 power supplies for £9.95! These are all fan
cooled (usually 12v} our choice of specs etc, and are sold as
seen. But worth it for the fans alone! REF XX 17

COLOUR CCTV VIDEO CAMERAS From £99
Works with most modern video's, TV's, Composite monitors,
video grabber cards. Pal, v P-P, composite, 750hm, 1/3°
CCD, 4mm F2.8, 500x582, 12vdc, mounting bracket, auto
shutter, 100x50x180mm, 3 months warranty, 1 off price £119
REF XEF150, 10 or more £99 each 100 + £89

We get over 5,000 hits a day ...
check us out!
http://www.bullnet.co.uk

SMOKE ALARMS

Mains powered, made by the famous Gent company, easy fit
next to light fittings, power point. Packet of 5 £15 REF §523,
pack of 12 £24 REF $524

4AH D SIZE NICADS. Pack of 4 £10 REF 4AHPK

ELECTRIC FENCE KIT

Everything you need to build a 12 vdc electric fence,
complete with 200m of fence wire. £49 REF AR2

SENDER KIT

Contains all components to build a A/V transmitter complete
with case £35 REF VSXX2

33 KILO LIFT MAGNET

Neodynium, 32MM £15 REF MAG33

10 WATT SOLAR PANEL

Amorphous silicon panel fitted in an anodised aluminium
frame. Panel measures 3’ by 1' with screw terminals for easy
connection. 3' x 1' solar panel £55 REF MAG45

Unframed 4 pack {3'x1°) £68.99 REF SOLX

12V SOLAR POWERED WATER PUMP

Perfect for many 12v DC uses, ranging from solar fountains
to hydroponics! Small and compact yet powerful works
direct from our 10 watt solar panel in bright sun. Max hd:17
ft Max flow = 8 Lpm, 1.5A. REF AC8 £18.99

SOLAR ENERGY BANK KIT 50"x6"x12" 6v solar panels
{amorphous) + 50 diodes £99 REF EF112

PINHOLE CAMERA MODULE WITH AUDIO!

Superb board camera with on board sound! extra small just
28mm square {including microphone) ideal for covert
surveillance. Can be hidden inside anything, even a
matchbox! Complete with 15 metre cable, psu and tv/cr
connectors. £49.95 REF CC6J

SOLAR MOTORS

Tiny motors which run quite happily on voltages from 3-
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 mile range £37/pair REF MAG30

LIQUID CRYSTAL DISPLAYS Bargain prices

20 character 2 line, 83x19mm £3.99 REF SMC2024A

16 character 4 line, 62x25mm £5.99 REF SMC1640A

40 character 1 line, 154x16mm £6.00 REF SMC4011A
LM255X HITACHI LAPTOP SCREENS 240x100mm,

640x200 dots. New with data £15 REF LM2

SEALED LEAD ACID BATTERIES
12V 7AH, S/HAND
PACK OF 4 £10 REF XX1
YOUR HOME COULD BE SELF SUFFICIENT IN ELECTRICITY
Comprehensive plans with loads of info on designing

systems, panels, control electronics etc £7 REF PV
200 WATT INVERTERS

Register for our
ELECTRONIC NEWSLETTERS
BULL-ELECTRICAL.COM

BULL
ELECTRICAL

250 PORTLAND ROAD,

HOVE, SUSSEX BN3 5QT
(Established 50 Years)
MAIL ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER PLUS £4 P&P PLUS VAT

24 HOUR SERVICE £6.50 PLUS VAT
OVERSEAS ORDERS AT COST PLUS £3.50
(ACCESS, VISA, SWITCH, AMERICAN EXPRESS)
Phone Orders:

01273 203500
FAX: 01273 323077
sales@bull-electrical.com

Plugs straight into your car cigarette lighter socket and is
fitted with a 13A socket so you can run your mains operated
devices from your car battery. £49.95 REF SS66

THE TRUTH MACHINE

Tells if someone is lying by micro tremors in their voice,
battery operated, works in general conversation and on the
‘phone and TV as well! £42.49 REF TD3

INFRA RED FILM

6" square piece of flexible infra red film that will only allow
IR light through. Perfect for converting ordinary torches,
lights, headlights etc to infra red output only using standard
light bulbs. Easily cut to shape. 6 square £15. REF IRF2
HYDROGEN FUEL CELL PLANS

Loads of information on hydrogen storage and production.
Practical plans to build a Hydrogen fuel cell {good workshop
facilities required) £8 set REF FCP1

STIRLING ENGINE PLANS

interesting information pack covering all aspects of Stirling
engines, pictures of home made engines made from an
aerosol can running on a candle! £12 REF STIR2

ENERGY SAVER PLUGS

Saves up to 15% electricity when used with fridges, motors
up to 2A, light bulbs, soldering irons etc. £9 each REF
LOT71, 10 pack £69 REF LOT72

12V OPERATED SMOKE BOMBS

Type 3 is a 12v trigger and 3 smoke canisters, each canister
will fill a room in a very short space of time! £14.99 REF SB3.
Type 2 is 20 smaller canisters (suitable for simulated
equipment fires etc) and 1 trigger module for £29 REF SB2.
Type 1is a 12v trigger and 20 large canisters £49 REF SB1

HI POWER ZENON VARIABLE STROBES

Useful 12v PCB fitted with hi power strobe tube and controt
electronics and speed contro! potentiometer. Perfect for
interesting projects etc 70x55mm 12vdc operation. £6 each
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) 670mm. £29 REF DEC49J

HOW TO PRODUCE 35 BOTTLES OF WHISKY FROM A SACK
OF POTATOES

Comprehensive 270 page book covers all aspects of spirit
production from everyday materials. Includes construction
details of simpie stills. £12 REF MS3

NEW HIGH POWER MINI BUG

With a range of up to 800 metres and a 3 days use from a
PP3 this is our top selling bug! Less than 1" square and a
10m voice pickup range. £28 REF LOT102

iR LAMP KIT

Suitable for cctv cameras, enables the camera to be used in
total darkness! £6 REF EF138

INFRA RED POWERBEAM

Handheld battery powered lamp, 4 inch reflector, gives out
powerful pure infrared light! Perfect for CCTV use,
nightsights etc. £29 REF PB1

SUPER WIDEBAND RADAR DETECTOR

Detects both radar and laser, XK and KA bands, speed
cameras, and all known speed detection systems. 360
degree covarage, front & rear ear wave guides,
1.1"x2.7"x4.6" fits on visor or dash £149

LOPTX

Made by Samsung for colour TV £3 each REF §552

LAPTOP LCD SCREENS

240X175MM, £12 REF §S551

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 MAGNET

12-24v operation, probably about 1/4 horse power, body
measures 100mx75mm with a 60mmx5mm output shaft
with a machined flat on it. Fixing is simple using the two
threaded bolts protruding from the front. £22 REF MOT4
INFRA RED REMOTE CONTROLS

l\ggﬂ: for TV's but may have other uses. Pack of 100 £39 REF
|

ONLINE
WEB CATALOGUE
bull-electrical.com

ELECTRONIC SPEED CONTROLLER KIT

For the above motor is £19 REF MAG17. Save £5 if you buy
them both together, 1 motor plus speed controller rrp is £41,
offer price £36 REF MOT5A

SONY STEREO TV CHASSIS

Assemblies comprising complete TVPCB excluding tube and
scan coils. Nicam stereo, mains input. Appear to be unused
but sold 'as seen'. Would probably be good for spares or as
a nicam stereo TV sound raeceiver and amplifier. For
KV29F1U and KV25F1U(BE3D) PCB no's 1-659-827-12 1-659-
826-14 1-711-800-11 £20 REF STV

RCB UNITS Inline IEC lead with fitted RC breaker. Installed
in seconds. Pack of 3 £9.98 REF LOTS5A

RADIO CONTROLLED CARS etc

No remotes but good strippers for servos' motors and
recaivers. Sold as is, no returns, mixed types. £3 each REF
RCC2

VOICE CHANGERS

Hold one of these units over your phone mouth piece and
you can adjust your voice using the controls on the unit!
Battery operated £15 REF CC3

LOW COST CORDLESS MIC

500’ range, 90-105mhz, 115g, 193x26x39mm, 9v PP3 battery
required. £17 REF MAG15P1

AUTO SUNCHARGER

155x300mm solar panel with diode and 3 metre lead fitted
with a cigar plug. 12v 2watt. £12.99 REF AUG10P3

SOLAR POWER LAB SPECIAL

2x6"x6* 6v 130mA cells, 4 LED's, wire, buzzer, switch + 1
relay or motor. £7.99 REF SA27

SOLAR NICAD CHARGERS

4 x AA size £9.99 REF 6P476, 2 x C size £9.99 REF 6P477
5.25" FLOPPY DISKS

Pack of 500 disks £25 REF FDj
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Grundig ST61-460
(CUC46%5 chassis)

If there is no Nicam sound, mono
FM sound working normally, scope
the waveforms at pins 3, 4 and 33
of the CF70123 chip IC2550. If
there are waveforms at pins 3 and 4
but the one at pin 33 is low, discon-
nect pin 15 of the AMU2484 chip.
This chip can develop low-resis-
tance to chassis at pin 15. If you
are lucky, disconnecting pin 15 will
restore the signal at pin 33 of
IC2550 and replacement of the
AMU2484 chip will clear the fault.
If you are unlucky both ICs may
have failed. In this case you will
probably find that an exchange
Nicam board is cheaper than IC
replacement. P.B.

Philips 21PT166B (AA5 AB
chassis)

The set was dead with the
Wickman fuse 1571 open-circuit.
This fuse can blow if the overvolt-
age thyristor 7481 has been trig-
gered. In case there was an over-
voltage condition, I fitted a new
fuse and ran the set up slowly using
a variac, monitoring the 183V HT
supply as I did so. The HT was
low, the EHT was low and the
power supply was tripping. Yes!
The LOPT had failed. The HT was
correct when a new LOPT had been
fitted. Maybe the HT had risen
when the LOPT had failed? To be

TV

Fault Finding

on the safe side I gave the set a
long soak test.

If fuse 1571 has blown because
thyristor 7481 has been triggered,
or if the fuse blows for no apparent
reason, Philips recommends that
the thyristor (part no. 4822 130
20293) and the 6-8k€2 surface-
mounted resistor 3482 (part no.
4822 051 20682) are replaced. P.B.

Toshiba 32MW7DB (C7SS
chassis)

I recently had to repair a 32MW7
with the oversized on-screen dis-
play/slow channel change problem
described in Toshiba Service Briefs
August 1998 (page 694). Service
kit TSNO1467 is now supplied for
both the 28MW7DB and the
32MW7DB. It consists of a new
microcontroller chip (QAO1) and a
Dolby module (board AC3). QAO1
has new software while the Dolby
board has been modified to reduce
background hiss from the rear
speakers.

To fit the new Dolby board,
unsolder the four screening can
earthing tags, unclip the screening
can cover and unplug the jumper
connector to the IF module. The
Dolby module can then be
unplugged and the replacement fit-
ted. Reconnect the jumper and
resolder the earthing tags. There is
no point in switching the set on at
this stage: there will be no sound
until the new microcontroller chip
has been installed. Guess how I
found this out!

Desolder the microcontroller
chip and fit the new one. The tun-
ing and geometry settings will be
the same. Remember to connect the
degaussing coils before you power
the set, otherwise you will have the
fright of your life when a strong
burning smell fills the workshop as
R811 overheats. This resistor is
connected in parallel with the
degaussing coils and, with the coils

disconnected, there is insufficient
current flow to warm up the posis-
tor. As a result R811 gets rather
hot! P.B.

Grundig ST63-660/8
(CUC5360 chassis)

If the tuner unit (29504-101.22) is
intermittent, remove it and examine
the area around the crystal with a
magnifying glass. You could well
find that the crystal is dry-jointed.
P.B.

Sharp 37AM-23H (5BSA
chassis)

The problem with this portable
was tuning drift. It could be
brought on by flexing the panel.
Suspecting damaged print, I made
ohmic checks on the tracks that
connect the tuner to the tuning
voltage generator and the AFC
section of the IF department, but
the tracks were OK. Cold checks
then revealed that the resistance
between the tuning voltage pin and
chassis changed as the panel was
flexed. The 100nF surface-mount-
ed capacitor C1013 was cracked
and leaky. P.B.

Hitachi G8Q Chassis

There was a blank, unmodulated
raster and no channel LED display.
If any button was pressed, odd
dashes would light up. It was not
microcontroller failure this time:
the chip’s 5V supply was missing.
There was no input to the 5V regu-
lator because D934 in the chopper
power supply was short-circuit. The
2Q series safety resistor R933 was
also faulty.

On test once the first fault had
been repaired a second one was
present. This time there was a
bright white screen with flyback
lines. The 200V video output stage
supply was missing because anoth-
er 2Q) safety resistor, R720, had
failed. M.Dr.
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Matsui TVR161
If you get one of these TV-video
combi units with the chopper FET
Q500 (2SK2056) short-circuit,
check resistors R504 (330k€2) and
R506 (820kQ). One or both of
them will be open-circuit. Don’t
use ordinary carbon types. The cor-
rect type is an 0-75W metal film
resistor rated at 350V. These are
readily available from Farnell
Electronic Components in Leeds.
The 2-2€, 7W mains input surge
limiter resistor may also be faulty.
M.Dr.

Hitachi CPT1646R
(NP84CQ chassis)

The customer asked us to adjust the
vertical hold — the picture was
rolling. But the cause of the trouble
was excessive HT, indicated by the
large, stand-off, wirewound resistor
near the aerial socket being cold.
This resistor is connected in paral-
lel with the series regulator transis-
tor TR902 to bypass about two-
thirds of the total current. TR902
was at full conduction because
R908 in the error-sensing network
had risen in value from 22k to
28kQ2. M.Dr.

Amstrad CTV2110 (new
model)

There was no sync. I was working
with a very poor photocopy of the
manual, so the cause took a long
time to find. R395 was the culprit —
at least I think this is the correct
circuit reference number. It is an
82k(2 resistor which is connected to
pin 30 of the AN5601K jungle
chip. Its value had risen to the MQ
region. M.Dr.

Sterivision Portable

These 8in. battery-only sets, made
by NEC, were sold by CPC some
years ago. If the set is dead, check
whether Q114 (2SD401) is short-
circuit. If so you will have to
replace the 12V zener diode ZD101
in its base circuit as well. Should
the set be dead with the internal 4A
fuse blown, replace ZD101.

If the set switches back to stand-
by, and cycles on/off when the
on/off button is held down, replace
Q113 (2SD882). M.Dr.

NEI 2591FTXN

There was no EW correction with
this Nicam set. The cause of the
problem was associated with pin 8
of the TDA8145 EW chip. Pulses
from the line output stage should be
present here. They come via two
series-connected 150kS2 resistors,
one of which was open-circuit. As
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a precaution I replaced them both.
M.Dr.

Matsui 1455

The cause of intermittent field col-
lapse was traced to R306 (2-7€2),
which was going open-circuit inter-
mittently. C.J.G.

Ferguson C49F (TX90E
chassis)

There was a most confusing symp-
tom. Initially it looked like AGC
trouble, as snow was displayed with
no aerial connection then a noisy
picture appeared as the aerial socket
was approached. When the signal
strength increased, the picture broke
up and the raster blanked out.

1 removed the IF module and
replaced all the electrolytics in it.
This made no difference. So I
removed the module again and
replaced the IC. Still no difference.
In desperation I replaced the com-
plete module. Again no difference.
What, external to the IF module,
could cause such a symptom?
Don’t ask me how, but the cause
turned out to be RHO4 (27k€2)
which is in the 33V tuning supply
feed. It had gone high in value,
though the supply still read about
33V. There was noise present on
the supply however — it increased
as the received signal strength
increased. Phew! C.J.G.

Beko 16328NX

Poor field linearity was the com-
plaint with this set. I found that
R717 had risen in value from 1MQ
to 28MQ! C.J.G.

Mitsubishi CT2532TX
(Euro 4 chassis)

This set produced a rolling picture
whose width was excessive. The
cause of these symptoms was
excessive HT — at 180V. The faulty
component turned out to be C908
(10uF, 100V) which is the reservoir
capacitor for the —41V supply to
the chopper chip IC901. There had
been no tripping or shutdown.
CJ.G.

Hitachi C2544TN

I’ve recently had two cases of trip-
ping on and off at one second inter-
vals with these sets. In one case the
cause was C924 (470uF, 16V), the
reservoir capacitor for the 5V sup-
ply. In the other case R609 (1€2) in
the 27V supply to the field output
chip was open-circuit. C.J.G.

Mitsubishi CT21M5BT (EE4
chassis)
The power supply would try to start

up, with the red LED lighting up. It
would then back off. If the power
supply was run with a dummy load
in place of the feed to the line out-
put stage it was OK. The cause of
the trouble was the TEA5101B
RGB output chip IC660 on the
CRT’s base panel — it had gone
short-circuit. K.J.G.

Mitsubishi CT28AV1BD
(EE3 chassis)

This set’s grey scale would change
of its own accord. When I checked
the set in the service mode I found
that the ‘CRT bias request bit’
would not set correctly to 00 with
the G2 control. I replaced the
MC44031 colour decoder/timebase
generator chip IC201, which has
been the cause of the trouble on
previous occasions. The ‘request
bit’ could then be set, but after one
day of soak testing the grey scale
was still no good. The fault was
cured by replacing the TEA5101
RGB output chip IC660 and the
1N4148 diodes D655/6/7 on the
CRT’s base panel. K.J.G.

Matsui 1091X/Bush
CTV100

This little 10in. portable wouldn’t
come out of standby. I found that
the 19V supply to the line output
transistor Q552 was low at 5V. The
cause was D552 (ERD29-06) which
was open-circuit. It’s in the feed to
pin 8 of the line output transformer.
T.L.

Hitachi C1411T

This set suffered from remote con-
trol problems and faulty tuning. On
investigation it auto-tuned all right
but, when it had finished, only one
channel was displayed and the set
was in the skip mode, showing
channels 1, 3, 5, 7 etc. The remote
control did function, but when you
tried to select teletext it wouldn’t
change over and locked up in that
mode. All voltages around the main
microcontroller chip were OK and
the oscillator was working.

I decided to check with Hitachi
before ordering a replacement chip,
just in case, and was told that the
text IC might be the cause — it has
been known to lock up the data
lines. So this and a 27MHz crystal
were ordered. The IC made no dif-
ference, but the crystal did. Lucky I
ordered it! T.L.

Matsui 1407

There was low, muffled sound.
When I went to check the voltages
in the audio circuit I noticed severe
overheating around Q351 and
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Q352. The sound was better when
these transistors had been replaced,
but was still distorted. A new loud-
speaker put that right, and once it
had been installed the transistors
ran cool. T.L.

GoldStar CIT2181

This set would come out of standby
and the power supply was function-
ing, but the HT was only 65V and
there was tripping. I checked the
line output transistor and trans-
former, which appeared to be OK,
then noticed C807S which looked
very stressed. It turned out to be
leaky, a replacement restoring nor-
mal operation. T.L.

Sony KVX21TU

There was no picture. If the set was
put in the tuning mode you could
get a station, but the tuning would
not stop as it should. The fault is
quite a common one. It’s always
worth checking for dry-joints at
T101 and T102 on the tuner PCB:
this set was no exception. I cleaned
the connections thoroughly then
resoldered them. After that the tun-
ing locked to stations and good pic-
tures were produced. T.L.

Matsui 2095T

There was intermittent red drop
out. A squirt of freezer on the
MPSA42 red output transistor T901
on the CRT’s base panel would
restore correct colour. Once a
replacement had been fitted there
was a good grey scale. T.L.

Nokia FX6332 (Euro
Mono 2 chassis

This set was dead apart from a
faint squeak that came from the
power supply. Checks on the
S2000A line output transistor 5T10
showed that it was very leaky. The
cause of this was a cracked joint at
5C38, a small polyester capacitor
in the network that feeds HT to the
line output transformer. The values
of the components in this network
depend on the model - 5C38
ranges from 10nF in this one up to
33nF. G.C.

Samsung CI210R

This 10in. set produced a blank
white raster with flyback lines and
just visible green on-screen dis-
plays. The tube’s cathode voltages
were all very low, because the
115V HT supply to the RGB output
transistors was low. This supply is
obtained from the line output trans-
former: its reservoir capacitor C512
(22yF, 160V) had dried up. The
115V supply is also used to feed

the tuning voltage stabiliser D101.
G.C.

Sony KVM1420U (BE2A
chassis)

The picture would cut out intermit-
tently, leaving a blank screen. The
owner said that waggling the aerial
socket would restore the picture.
This chassis doesn’t have the sepa-
rate IF module used in previous
models, but the cause of the fault
was still cracked solder joints. The
crucial one was at pin 16 of the
TDAR8304 chip IC502, but other
pins also required resoldering. G.C.

Ferguson ICC5 Chassis
This set went into the standby
mode every few minutes. It would
sometimes come back on immedi-
ately, always returning on channel
one. The cause of the trouble was a
dry-joint at the collector of the
chopper transistor TP24. D.A.C.

NEI 2031TX

This set would sometimes go to
standby, after which it would be
almost impossible to get it to
switch on again. The stock faults
with these sets, i.e. the thermistor
in the power supply, faulty resistors
and certain dry-joints, were all tried
without success. As everything else
had failed I decided to resolder
every joint in the power supply.
This cured the fault. D.A.C.

Ferguson TX85 chassis
Most of the time the picture was
severely serrated, but sometimes
there was a perfect display. So I
looked for dry-joints. The culprit
was found at one of the jumper
connections between the small
daughter board in the line output
section and the main PCB, at the
main PCB end. D.A.C.

Philips CP110 Chassis

The display said Fl and there was
field collapse. The cause of the
trouble was a dry-joint at the 12V
regulator IC7675. D.A.C.

Philips KT3 Chassis

The customer said that the picture
would sometimes jump in and out
at the sides, and on a couple of
occasions the set had died altogeth-
er. No amount of persuasion would
instigate the fault in the workshop.
I checked for dry-joints but couldn't
find any. Then, while poking about
with a plastic stick, I found that one
end of R1561 had never been
pushed through the board properly.
It had finally parted from its precar-
ious solder joint. R1561 is in series

with the base of the line output
transistor Tr1562. The mains on/off
switch was a bit ‘iffy’, so I
replaced that as well. D.A.C.

Ferguson 59P7A (ICC5
chassis)

This set was stuck in standby
because the S2000A3 line output
transistor TL31 was short-circuit.
The associated tuning capacitor
CL48 (10-5nF) showed signs of
overheating, so this was also
replaced. It had probably been the
cause of the transistor failure. In
my experience power transistors
very rarely fail unless an external
cause is present, so I am always
relieved when I find a second faulty
item, connection etc. D.A.C.

Orion 14ARX

This set refused to power up,
remaining stuck in standby. The
STR50103 power supply chip and
the start-up resistors appeared to be
OK, so I carried out some checks
around the microcontroller chip
IC101 and found that its supply
was low at only 3-2V. The supply
comes from the 5V regulator
IC105, whose input voltage was
extremely unstable. It’s derived
from the mains supply via a resis-
tive dropper/diode arrangement,
with a further dropper resistor to
the regulator. The associated reser-
voir capacitor C530 (3-3pF, 250V),
which is next to the mains switch,
was found to be open-circuit. There
should be approximately 130V at
this capacitor. P.G.

Sharp DV3751H

The complaints with this portable
were intermittent failure to start,
sometimes dead, sometimes lack of
width. There was a common cause
for this varied set of symptoms.
The 5:6€2, 5W resistor R601 in the
HT feed to the line output stage
varied in value (from correct to
several ohms) and occasionally
went open-circuit. P.G.

Goodmans Compact 100
The owner of this 9in. colour
portable said there was sometimes a
hum-bar on the picture. I placed the
set on the soak bench and left it to
run. After about an hour quite a bad
hum-bar appeared. The cause was
obvious when the back had been
removed: one of the IN5402 bridge
rectifier diodes was open-circuit —
its body had parted company with
the leads some time ago. I replaced
all four diodes and am still wonder-
ing how the set worked with a
three-diode bridge! P.G.
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Grandata Ltd

distributor of electronic components

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
BC107 8p | 8D434 30p | BUT26 65p | BUV4SBAF  325p | MJ4502 300p | 4N35 SO0p | LINEAR ICs AN6340 600p | BA335 §5p | BA7004 200p
BC108 8p | BD435 31p | BU128 125p | BUV4SC 250p | MJ10012  300p AN203 210p | ANB341 200p | BA338 80p | BA7007 200p
BC109 8p | BD436 30p | BU133 125p | BUVS0 425p | MJ11015  250p AN210 2eon | ANe342 325p | BA340 75p | BA702) 180p
BC109C 10p | BD437 28p | BU137 150p | BUV61 1000p | MJ11016  300p | RECTIFIER AN211 150" AN6344 440p | BA343 60p | BA7022 350p
BC140 20p | BD438 36p | BU180 100p | BUV70 200p | MJ11032  800p | DIODES AN214Q 1 70: AN6345 400p | BA336 175p | BAT025L 100p
BC142 20p | BD439 a0p | BU1B4 100p | BUV9O 175p | MJ11033  800p | gyi27 8p | AN217P a5h | ANB34E 350p | BA401 80p | BA7107 4a75p
BC143 20p | BD440 40p | BU204 65p | BUV93 375p | MJ15003  250p | gy133 8p | AN226 230p | ANE3S0 610p | BA402 50p | BA72125  200p
BC147 8p | BD441 40p | BU205 70p | BUWI1A  200p | MJ15004  300p | gy1gs a0p | AN5s T50p | ANB352 450p | BAS11 145p | BA7262S  150p
BC149 8p | BD533 50p | BU206 100p | BUW11AF  225p | MJ15015  250p | gyt7g 38p | ANooe 280p | AN6356 300p | BA514 160p | BA7604N_ 100p
BC159 8p | BD534 38p | BU207 150p | BUW12 125p | MJ15016  350p | pyiga 32p | AN262 1a0p | ANB359 500p | BA516 150p | BA7751LS  150p
BC160 30p | BD535 38p | BU208 70p | BUW12A  150p | MJ15022  400p | BY206 11p | AN271 230p | AN6360 320p | BA518 150p | BA7752 250p
BC171 10p | BD536 38p | BU208A 75p | BUW12F  250p | MJ15023  400p | By207 20p | ANZ74 250p | AN6362 400p | BA521 100p | BA7755 150p
BC172 10p | BD537 40p | BU208AT  200p | BUWI3A  200p | MJ15024  400p | py227 19p | AN3TIB 2o0h | AN6363 375p | BA524 240p | BA7767AS  155p
BC177 14p | BD538 aop | BU208B 200p | BUW32A  500p | MJ15025  700p | gy228 28p | ANSTH Gop | ANS36TNK  400p BA526 180p | BABE04 350p
BC178 1ap | BD643 s0p | BU208D 130p | BUW4B §50p | MJE340 25p | gy298 15p | ANSOT 330p | ANS36E 275p | BAB27 95p | BA15218 60p
BC179 14p | BD645 s0p | BU209 90p | BUW49 §50p | MJE350 80p | By299 18p | AN302 850p | ANG3T1 350p | BA532 100p | CA3140E 38p
BC182 7p | BD647 50p | BU225 120p | BUWS0 400p | MJE520 30p | BY329.1200 150p | AN303 250p | ANE387 480p | BAS34 220p | CNX62A sop
BC182L 7p | BD649 s0p | BU226 120p | BUWB1A  150p | MJE2955T  65p | Byass 20p | AN304 360h | AN6SSO 100p | BAB36 150p | CNX82A 60p
BC183 7p | BD675 40p | BU312 90p | BUWS4 75p | MJE3055T  65p | gyT11 25p | ANa1S 2700 | ANesst 50p | BA546 160p | CNX83A 80p
BC183L 7p | BD676 ao0p | BU325 §5p | BUW85 85p | MJE13004  100p | BYT13-1000 30p | AN316 Za0p | ANess2 asp | BA612 120p | CX136 600p
BC184 7p | BD677 38p | BU326A 7Sp | BUX10 350p | MJE13005  60p | BYV96E 25p | aN3a7 800p AN6554 80p | BAG14 70p | CX139A 750p
BC184L 7p | BD678 40p | BU406 60p | BUX11 200p | MJE13007 100p | BYWSEE 36p | AN360 100p ANB555 S0p | BA618 S5p | CX141 750p
BC212 7p | BD679 ao0p | BU406D 85p | BUX12 150p | MJE13009  100p | gyx10 15p | An3es 190 | ANss0s 35p | BA631 280p | CX145 725p
BC212L 7p | BD68O 40p | BU407 55p | BUX20 350p | MJE15028  200P | BYX55/600  25p | AN3e3 150p | ANes12 60p | BABS6 110p | CX1508 325p
BC213 7p | BD681 45p | BU40ID 75p | BUX21 as50p | MJE15029  200p | [N4001 3p | ANaes 150p | ANGS50 asp | BAG58 350p | CX175 325p
BC213L 7p | BD682 4sp | BU408 60p | BUX22 450p | MJE15030  250p | |N4002 3p | ANB10 180p ANGES1 45p | BAGS1A 350p | CX187 825p
BC214 7p | BD705 50p | BU408D 75p | BUX23 900p | MJE15031  400p | |N4003 3p [ AN3211K  375p ANB652 45p | BA682A 300p | CXB04A 775p
BC214L 7p | BD707 50p | BU409 85p | BUX37 220p | MJE18004  125p | IN40O4 3p | AN3s1aK  3%0p | ANee7IK - a25p BABB3A 300p | CX867 575p
BC237 7p | BD709 §0p | BU412 175p | BUX39 450p | MJF18004  175p | IN4005 3p | ANaaniK  300p | ANGETE 600p | BAG84 400p | CX868 525p
BC238 7p | BD711 50p | BU413 175p | BUX40 210p | MJF18204 350 | N400B 3p | ANSs36K  s50p | ANGTEOS 80p | BAB8S 400p | CX877 300p
BC239 7p | BD736 50p | BU414B 250p | BUX41 200p | OC28 350p | \N40O7 ap | AN330K 3259 AN6870 450p | BA715 45p | CX7926B ~ S550p
BC300 20p | BDB26 50p | BU415A 170p | BUX42 200p | OC29 250p | |N4148 2p | AN 3200 | ANeers 150p | BA718 asp | CX20015A  600p
BC301 20p | BD828 S0p | BU426A 70p | BUX47A  220p | OC35 350p | |NS400 9p | AN3313 300 | Aneers 65p | BA728 55p | CX20106A  75p
BC302 20p | BDB39 55p | BU433 120p | BUX48BA 150p | OC36 250p | |N5401 8D | ANS320K  asop | ANEET9 225p | BABO6 220p | CX20109  140p
BC303 20p | BD897 50p | BUS00 100p | BUX55 800p | S2000A3  175p | |N5402 8p | ANSIaIK  4Bop | ANEEE0 75p | BAB43 130p | CX20187  700p
BC304 25p | BD899 50p | BUSOOD 225p | BUX80 180p | S2000AF 90p | IN5403 8p | AN3792 300p AN6882 300p | BA1310 160p | CXAIO0IAP 1600p
BC327 7p | BDY77 50p | BUS05 90p | BUX81 160p | 52055A 175p | (N5404 8p | ANTras 399p ANB884 200p | BA1320 75p | CXA1019P  150p
BC328 7p | BOX33 60p | BU505D 90p | BUX84 50p | S2055AF  175p | |N5405 1p | ANIBI4K  aob | ANGESS 150p | BA1330 120p | CXA1019S  22Sp
BC337 7p | BDX37 100p | BUSOSDF 90p | BUXB5S 50p | 52530A 100p | N5406 12p | ANSe21K 600: ANB889 100p | BA1332 60p | CXA1044P  550p
BC338 7p | BDX44 100p | BUS06 100p | BUX86 s0p | TIP29 15p | N5407 12p | ANSEIK  Goon | ANeo13 60p | BA1350 130p | CXA1044BP 475p
BCA41 28p | BDX47 60p | BU506D 70p | BUX87 s0p | TIP29A 22p | |N5408 12p | ANSBZIE SOOP | ANTOD 650p | BA1355 125p | CXA1081  275p
BC446 8p | BDX54C 75p | BUSO6DF  100p | BUX98A  350p | TIP29C 25p | RGP10 25p | ANSoaok 3005 AN7010K  250p | BA1356 100p | CXA1081M 250p
BC477 18p | BDX62C 150p | BUSOSBA 60p | BUZ71 75p | TIP29E 40p | RGP15 25p | ANS9aIK  300h | AN7025K 90p | BA1360 160p | CXA1081S 300
BC516 22p | BDX63C 175p | BUSOBAF 60p | BUZT1AF 100p | TIP30 25p | RGP30 16p | ‘ANz010 Zsop AN7060 175p | BA1404 120p ch1082As 1000p
BCE37 25p | BDX64C 175p | BUSOBAPH  60p | BUZ72A 100p | TIP30C 25p | sR2M 50p | Aol 250p | AN7062 300p | BA1604 125p | CXA1191M  250p
BCE46 8p | BDX65 80p | BU508D 75p | BUZ72AF  100p | TIP31A 22p AN3020 25 | AN7072 250p | BA2266A  250p | CSA1209P 400p
BC647 8p | BDX66C 175p | BUS0BDF 85p | BUZ73A 150p | TIP31C 27p ANE ,50R | AN70BTK 200 | BA3S06 80p | FT5764M  600p
BCE48 8p | BDX67C 275p | BUSOSBDR  130p | BUZ73AF 60p | TIP32 24p | I.C. SOCKETS AERE 230 | ANT105 170p | BA3308 70p | FT5764M  250p
Bcas SpSDX11 700 |DUteve  1oon | BUseo.  13%e |Tisac 28 | 87NN ap | ANGs 400 [NIISSC 1338 BR%iS  Sob |naiizs  1z0p
Bcsgg a: BDX87C 1?1? gugzs F gg: BUZggAF 200": TIP33 gop 14 PIN Sp | AN5070 125p | AN7111 1oo: BA3406AL 1205 HA1137W 150::
BC557 8p | BDX88C 1 50{': BU536 100p | BUZ83 200p | TIP33C e0p | 16 PIN 6p | AN5071 100p | AN7112 asp | BA3416BL  80p | HA1151 175p
BC668 8p | BDW24 55p | BU546 125'; BUZ90A 180p | TIP3 esg 18 PIN 9p | AN5111 450p | AN7114 120p | BA3422 350p | HA1197 130p
BC559 8p | BDW93 S0p | BUBO3 125p | BUZ91A 260p | TIP34C eop | 20PIN 10p | AN5132 250p | AN7115 110p | BA3505F  140p | HA1199 130p
BC560 8p | BDW94 Sop |BUSOBD 2286 | BYas 20p | TIP35C esp | 22PN 12p | ANS135NK  400p | AN7116 90p | BA3506A 70p | HA1201 225p
BC637 20p | BDY29 225p | BUG0ED 120p | BYT11 25p | TIP36C 65p | 24PN 13p | AN5138NK  350p | AN7117 85p | BA3516 120p | HA1202 125p
BC639 20p | BDYS6 225: BU626 120": IRF120 2258 TIPAIA 203 ig E:',:“ 15p | AN5150 400p | AN7120 100p | BA3520 1303 HA1319 200p
BC640 20p | BDY53 500p | BU705 130p | IRF130 a75p | TIP41C 22p 15p ﬁ“g;% :ggn AN7130 75p | BA3521 225p | HA1338 300p
BCY33 200p | BDY90 125p | BU706DF  175p | IRF140 §50p | TIP42A 20p ANSZ19 679 | ANT13T 90p | BA3704 200p | HA1333A  350p
BCY34 200p | BDYS92 100p | BU706F 150p | RF230 550p | TIP42C 22p | ZENER DIODES | ANeass 100p | ANTT33N - 325p | BA3T06 75p | HA1367 300p
BCY70 16p | BF137 35p | BUT24A 100p | IRF240 425p | TIP47 40p P | AN7134 300p | BA3812L 80p | HA1377 120p
BCY71 16p | BF167 30p | BUBOY 70p | IRF250 375p | TIP48 40p | 400 mWatts AN5250 160p | AN7140 170p | BA3822LS 80p | HA1384 600p
BCY72 18p | BF181 18p | BUB06 70p | IRF330 600p | TIPSO 60p | 2V7 to 39V Sp | AN5266 150p | AN7141 70p | BA3824LS 75p | HA1388 320p
BD115 30p | BF183 20p | BUBO7 60p | IRF340 325p | TIPS1 80p | 1.3 Watts AN5260 300p | AN7142 80p | BA3920 300p | HA1389 210p
BD124P S0p | BF195 7p | BUBOTF 75p | IRF350 750p | TIP52 80p | 2V7to 39V 9p | AN5262 175p | AN7145 195p | BA4110 75p | HA1392 120p
BD131 25p | BF199 8p | BUBOBDF  210p | IRF450 650p | TIP54 85p QNSZGS 80p | AN7146 210p | BA4210 85p | HA1394 170p
B8D132 25p | BF200 16p | BUB1O 110p | IRF510 110p | TIP102 70p N5315 600p | AN7147 180p | BA4220 60p | HA1396 650p
8D133 50p | BF225 30p | BUB24 60p | IRF520 110p | TIP105 esp | VOLTAGE AN5352 600p | AN7148 140p | BA4234L 70p | HA1397 200p
8D135 20p | BF240 16p | BUB26 120p | IRF530 120p | TIP106 65p | REGULATORS ANG5411 450p | AN7149 160p | BA4236L 110p | HA1398 175p
B8D136 20p | BF245 25p | BUB26A 160p | IRF540 120p | TIP107 65p | 7805 18p ﬁmgg; lgop AN7154 180p | BA4402 45p | HA1406 120p
BD137 20p | BF254 15p | BUS02 110p | IRF610 120p | TIP110 aop | 7806 18p ANSi 2 71539 AN7156 240p | BA4403 220p | HA11123  350p
BD138 20p | BF255 12p | BU903 110p | IRF611 120p | TIP111 a0p | 7808 25p AN54§5 3259 AN7158 310p | BA4405 80p | HA11211  170p
BD139 20p | BF256 18p | BU91O 80p | IRF620 160p | TIP112 35p | 7812 18p | ANSU3S - 125P | ANTI60 350p | BA4412 50p | HA11215  350p
BD140 20p | BF257 18p | BU912 100p | IRF630 110p | TIP112H 50p | 7815 25p 5. 60p | AN7161N  375p | BA5101 350p | HA11219  280p
BD144 90p | BF259 18p | BU920 100p | IRF640 300p | TIP115 0p | 7818 25p | ANS512 100p | AN7163 175p | BA5102 140p | HA11221 180p
B8D157 38p | BF262 25p | BU922 110p | IRFB42 200p | TIP116 30p | 7824 25p ﬁm5515 ;gop AN7166 350p | BA5115 75p | HA11225 130p
BD166 30p | BF270 18p | BU930 130p | IRFB50 200p | TIP117 30p | 7905 25p N5520 s 0p | AN7168 200p | BAS115L 75p | HA11235 100p
BD175 30p | BF273 15p | BU932 175p | IRF710 150p | TIP120 37p | 7906 30p ﬁ 6521 300p AN7169 225p | BAS204 200p | HA11244 375p
BD177 30p | BF311 21p | BU94T 250p | IRF720 150p | TIP121 35p | 7908 30p | ANSS60 30p | AN7170 260p | BA5208AF  110p | HA11247  375p
BD179 32p | BF336 20p | BU2508A 100p | IRF730 125p | TIP122 30p | 7912 30p | ANSBOTK  750p | AN7171K 400p | BA5402 180p | HA11251 120p
8D181 asp | BF337 20p | BU2508AF  110p | IRF740 125p | TIP125 30p | 7915 30p | ANSB12 200p | AN7172K  325p | BA5406 180p | HA11412  600p
B8D182 60p | BF338 20p | BU2508D  130p | IRFB820 110p | TIP126 40p | 7918 30p | ANEEI3 200p | AN7173K  450p | BA5408 180p | HA11414 300p
BD184 60p | BF362 30p | BU2508DF  120p | IRFB30 110p | TIP127 35p | 7924 30p | ANS6I5 300p | AN7177 375p | BA5413 225p | HA11423  110p
BD187 30p | BF367 13p | BU2520AF 170p | IRF840 110p | TIP130 30p | 78105 2ap | AN5620 250p | AN7178 180p | BA6104 250p | HA11440  250p
BD201 33p | BF371 17p | BU2520DF 22Sp | IRF9140 1000p | TIP131 30p | 78108 24p | ANS622 275p | ANT205 35p | BA6109 110p | HA11485BN 400p
BD202 38p | BF421 18p | BU2525A  325p | IRF9510 150p | TIP132 30p | 78012 24p | ANS625 400p | AN7213 40p | BA6110 225p | HA11702  330p
BD203 42p | BF422 21p | BU2525AF 220p | IRF9511 150p | TIP136 aop | 718015 24ap | ANS630 375p | AN7216 175p | BA6125 75p | HA11703 400p
BD204 a2p | BF423 25p | BU2527AF  400p | IRF9520 150p | TIP137 65p | 78018 24p | AN5633 350p | AN7218 80p | BA6137 55p | HA11706 280p
BD222 31p | BF455 12p | BUF405A  200p | IRF9530 200p | TIP162 110p | 78(24 24p | ANSE35N  330p | AN7220 85p | BA6138 130p | HA11710  500p
BD225 31p | BF458 19p | BUH315 200p | IRF9531 200¢p | TiP141 65p | 79105 35p | ANS640 500p | AN7222 75p | BA6146 150p | HA11713  250p
BD232 31p | BF462 50p | BUH316D  17Sp | IRF9540 240p | TIP142 75p | 79108 3gp | ANE700 90p | AN7223 105p | BA6149LS  700p | HA11715  250p
BD233 30p | BF471 28p | BUH515 200p | IRF9541 200p | TIP145 50p | 79012 35p | ANE701 150p | AN7224 75p | BA6154 60p | HA11716  480p
BD234 32p | BF472 28p |BUH515D  250p | IRF9610 120p | TIP146 70p | 79015 35p | ANS710 100p | AN7225 175p | BA6208 175p | HA11718  700p
BD235 28p | BF479 30p | BUHE17 275p | IRF9620 110p | TIP147 80p | LM309K 100p | AN5712 180p | AN7254 150p | BA6209 85p | HA11724  650p
BD236 30p | BF494 18p | BUHS17D  175p | IRF9622 200p | TIP150 90p | LM317T 100p | AN5720 70p | AN7256 250p | BA6218 85p | HA11741NT 950p
BD237 21p | BF495 18p | BUH715 425p | (RF9630 180p | TIP151 80p | [M323K 350p | AN6722 140p | AN7273 75p | BA6220 55p | HA11744  330p
BD238 24p | BF595 18p | BUTT1A 35p | IRFI640 280p | TIP2955 50p | 78HOBKC ~ 80Op | AN5730 160p | AN7310 60p | BA6222 130p | HA11745  330p
BD239 30p | BF596 18p | BUTT1AF 35p | IRFD9220  100p | TIP3055 50p | 79412KC  700p | AN5732 120p | AN7311 90p | BA6227 50p | HA11749  350p
BD240 a0p | BF615 30p | BUT12 80p | IRFBC30 150p | TIPL760 100p | 79HGKC 800p | AN5750 75p | AN7312 70p | BA6229 130p HA11751 1500p
BD241A a0p | BFB17 30p | BUT13 310p [ IRFBC40  250p | TIPL762A  200p AN5753 130p | AN7315 40p | BA6235 s0p | HA117 325p
BD243A s0p | BF760 40p | BUT18 80p | IRFP140 250p | TIPL763A  200p AN5763 250p | AN7330 110p | BA6238A  130p HA11839NT 375p
BD244 50p | BF763 40p | BUT18AF 65p | IRFP150 300p | TIPL791A 80p | LEDs AN5790 240p | AN7362 200p | BA6239A  130p | HA11847  700p
BD245 50p | BF870 22p | BUT30V  1700p | IRFP240 300p | 2N2369 15p AN5791 225p | AN7363 225p | BA6247 150p | HA12002  220p
BD246A 50p | BF871 22p | BUTS6A 85p | IRFP250 280p | 2N2646 aop ggbm AN5836 450p | AN7410 150p | BA6248 140p | HA12003  150p
BD265 45p | BF960 38p | BUT76A 80p | IRFP350 325p | 2N2904 20p Sp | ANS5862K  225p | AN7411 50p | BA6259 170p | HA12005  180p
BD267 45p | BF961 3sp | BUT90 1300p | IRFP450 325p | 2N2905 20p | YELLOW 8p [ AN5900 130p | AN7414 275p | BA6280AF  300p | HA12010 300p
BD269 asp | BF964 38p | BUT92 1200p | IRFP460 775p | 2N2906 18p | GREEN 8p | AN60BP 125p | AN7415 70p | BA6290A  200p | HA12016  120p
8D278 50p | BFQ232 75p | BUV18 650p | IRFP9140  1450p | 2N2907 18p | 5mm AN620 250p | AN7470 100p | BAG294 250p | HA12017  100p
BD311 100p | BFQ252A 60p | BUV20 650p | IRFP9240  350p | 2N3019 28p | RED 5p | AN6130 130p | ANB053 200p | BA6302A  150p | HA12026  125p
BD314 100p | BFRSO 85p | BUV21 400p | IRFPC50 600p | 2N3053 18p | YELLOW 8p | AN6135 120p | ANB275 250p | BAG304 120p | HA12038NT 140p
BD315 150p | BFR91 99p | BUV23 475p | IRFRC20  250p | 2N3054 4op | GREEN 8p | AN6209 350p | ANB370  1000p | BA6305 140p | HA12044  350p
BD317 150p | BR100 14p | BUV24 350p | IRFZ20 65p | 2N3055 38p ANB250 50p | ANB377 400p | BA6321 250p | HA12045  280p
BD331 40p | BR103 37p | BUV2S 110p | IRFZ42 275p | 2N3065H 50p ANB247 200p | ANB387 350p aﬁezza 250p | HA12047  450p
ggggﬁ ggp gasoa 85p | BUV26 150p | IRFZ44 160p | 2N3440 45p | gecranGuLar | AN6270 400p | BA222 65p BA633(4) 75p HAA : 2058 3_z’gp
p | BU10S 80p | BUV27 125p | MJ2501 100p | 2N3441 1750 | (EDs AN6300 800p | BA225 100p | BAG41 220p | HA12088  375p
BD362 60p | BU108 100p |BUV28 110p | MJ2955 55p | 2N3442 85p AN6306 380p | BA314 40p | BAB411 250p | HA12116  130p
BD370 30p | BU109 80p | BUV37 175p | MJ3000 100p | 2N3771 85p | Smm x 2.5mm AN6310 200p | BA301 55p | BA6418N  100p | HA12411  175p
BD371 30p | BU110 90p | BUV4SA 75p | MJ3001 100p | 2N3772 90p | RED 5p | AN6320 180p | BA311 80p | BAG435S  425p | HA12412  175p
BD410 s0p | BUT11 100p | BUV47 120p | MJ4032 175p | 2N3773 100p VELLOW 8p AN6326N  250p | BA313 60p | BA6993 150p | HA12413 70p
BD433 28p | BU124 60p | BUV48A 175p | MJ4035 175p | 2N3819 29p | GRI AN6332 320p | BA333 80p | BA7001 150p | HA12430  200p
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PLEASE PHONE US FOR TYPES NOT LISTED AS WE &
e HAVE OVER 50,000 ITEMS IN STOCK. ‘
QUOTATIONS GIVEN FOR LARGE QUANTITIES

A »

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
HA13001  650p | LA2800 350p | LA7096 200p | LF353 a8p | MC3302 S0p | SAB3029  525p | STK31021l 530p | STK6478  380p | STR16006  500p | TA7281 200p
HA13002  200p | LA3120 200p |LA7113 275p | LF355 60p | MC3401 45p | SAB3035  275p | STK3106 2500p | STK5479  300p | STR17006 500p | TA7282 160p
HA13006  400p | LA3150 200p | LA7116 125p | LF357 70p | MC3423P ~ 100p | SAB3036  725p | STK3122 ! 725p | STK5481  470p | STR20005 450p | Ta7210 200p
HA13007  300p |LA3160 120p | LA7123  1300p | LF398 300p | MC3488AP  250p | SAB3037  700p | STK315211 900p | STK5482  285p | STR20012  450p | Ta7283 200p
HA13108  280p | LA3161 a0p | LA7210 80p | LH24265  600p | MC34063AP 300p | SAB3042  825p | STK3156  500p | STK5483  440p | STR20015  450p | 1a7788p 200

HA13117  175p |LA3210 65p | LA7212 150p | LM301 26p | MN1220T  600p | SAB3064  130p | STK4017  400p | STK5486  450p | STR30110  330p | 1ar50s 2200
HA13118  140p | LA3226 60p | LA7214 150p | LM311 35p | MN1226  450p | SAB3209  225p | STK4019  480p | STK5487  52Sp | STR30115  275p TAT291P 2 o"
HA13119  140p | LA3246 75p | LA7220 125p | LM319 165p | MN1228  600p | SAB3210  250p | STK4021  380p | STK5488  480p | STR30120 400p ! 00p
HA13127  350p | LA3300 140p | LA7222 110p | LM324 30p | MN1276  1300p | SAB6456  125p | STK4024 1l 550p | STKS490  450p | STR30123  450p | TA7292P  325p
HA13128  400p | LA3301 110p |LAT224 150p | LM3357 120p | MN1280 70p | SABB048  225p | STK4025  530p | STK5632  450p | STR30126 550p | JA7294P  450p
HA13130  450p | LA3361 100p | LA7225 250p | LM339 35p | MN3004  800p | SABBOS1AP 700p | STK4026  480p | STK5720  400p | STR30130 250p | TA7299 200p
HA13135  §00p | LA3365 70p | LA7292 275p | LM343 50p | MN3005  2000p | SDA2003  450p | STK4028  550p | STK6725  450p | STR40090 350p | TA7302P 75p
HA13139  600p |LA3370 70p | LA7294 200p | LM358 45p | MN3011  4000p | SDA2004  325p | STK4032 1l 1050p | STKE730  450p | STR40115  600p | TA7303 70p
HA13150A 1150p | LA3373 70p | LA7295 160p | LM380 80p | MN3101 110p | SDA2005  700p | STK4034 X 925p | STK6316  300p | STR41090 330p | TA7307 100p
HA13151  875p | LA3375 300p | LA7297 120p |LM381 150p | MN3102 110p | SDA2007  300p | STK4036  470p | STK6324B  500p | STR43111  950p | TA7310 100p
HA13403  400p | LA3376 80p | LA7305A  350p | LM382 130p | MN3207  375p | SDA2008  400p | STK4038  680p | STK6327 1200p STR44115  475p | Ta7312 120p
HA13406W 400p | LA3380 300p |LA7308 70p | LM386 80p | MN3208  950p | SDA2112  450p | STKe040 Il 650p | STKG328A 800p | STRE5111  550p | 1a7313 708
HA13408  350p |LA3390 250p | LA7311 200p | LM387 100p | MN6030B  350p | SDA2120  200p | STK4042 1l 800p | STK6431  850p | STR50020 350p TA7314 175

HA13412  600p | LA3400 250p | LA7320 120p | LM389N 105p | MN6163A  700p | SDA2131  225p | STK4044  950p | STK6607  400p | STR50092  550p TAT318 2000
HA13426  500p | LA3401 90p |LA7323 325p | LM393 45p | MTAQDIM  600p | SDA2208  450p | STK4046  950p | STK6722  725p | STRE0103A 260p 3 0op
HA13432  400p |LA3410 150p | LA7330 350p | LM431 50p | NE555 20p ( SDA4212  775p | STK4048 1280p | STK6732 1000p | STR50113 500p | JA7317P  120p
HA13441  450p | LA3430 135p | LA7331 250p | LM710 45p | NE556 40p | SDA5241  72Sp | STK4050 1l 1600p | STK6822  900p | STR501156  500p | JA7320P  200p
HA17524  250p | LA3600 60p | LA7332 225p | LM723 40p | NE558 80p | SDA5243-2 450p | STK4060 510p | STK6922 1000p | STR51041 500p | TA7322 130p
KA2102 100p | LA3605 100p | LA7340 300p |LM741DIL_ 18p | NE565 110p | SDA5343 1450p | STK4065  650p | STK6932  525p | STR50213 500p | TA7323 80p
KA2130 150p | LA3607 125p | LA7376 150p | LM741MET  4Sp | NES67 115p | SDAS640  200p | STK4101  500p | STK6962  275p | STR53041  400p | TA7234 75p
KA2131 110p | LA4030 180p | LA7391 550p | LM747 55p | NE571 290p | SDAS642  450p | STK4111  500p | STK6972  490p | STR54041 320p | TA7325 90p
KA2206 150p | LA4031 140p | LA7520 200p | LM1017 200p | NE592 85p | SGSF444  S00p | STK4112  500p | STKE981B  600p | STR55041  450p | TA7326 200p
KA2209 125p | LA4032 140p | LA7530 200p | LM1035N  350p | NESS32P  140p | SGFS465  500p | STK4121  480p | STK6982  600p | STR56041 550 | Ta7328 110p
KA2210 230p | LA4051 160p | LA7535 175p [ LMIO4ON  650p | SAA1000  350p | SLA4031 ~ 750p | STK4122  560p | STK6382H 600p | STRS58041 2508 | 1a7330p 8op
KA2212 65p | LA4100 85p | LA7545 160p | LM1203 225p | SAA1004  650p | SLA7020M 450p | STK4131  480p | STK7216  420p | STR69041  300p TA7331P 80

KA2213 130p | LA4101 80p | LA7550 275p | LM1203AN 225p | SAA1005  325p | STA301A  200p | STK41321l 600p | STK7217  400p | STRE0001 525p TA7333 1000
KA2214 100p |LA4102 100p | LA7555 150p | LM1875T  330p | SAA1006  300p |STA341M  180p | STK41331l 750p | STK7225  500p | STRB0145 475p Op
KA2224 50p | LA4110 120p | LA7620 500p | LM1B8TIN  375p | SAA1008  450p | STA401A  220p | STK41411l 420p | STK7226  600p | STR81145 375 | TA7335 85p
KA2244 75p | LA4120 270p | LA7680 675p | LM1886 250p | SAA1010  400p | STA403A  270p | STK4142  530p | STK7251 500p | STR90120 425p | TA7336 180p
KA2261 100p | LA4138 105p | LA7681 650p | LM1889 300p | SAA1024  250p | STA4OSA  280p | STK4147( 1450p | STK7253  450p | STRD1206 S00p | TA7337P 175p
KA2263 100p | LA4140 60p [ LA7710 250p | LM1894N  200p | SAA1025  250p | STA431A  250p | STK4151  680p | STK7308  350p | STRD1406 600p | TA7339P  175p
KA2264 100p | LA4142 65p | LA7800 90p | LM189SN  275p | SAA1026  400p | STA432A  220p | STK4152  650p | STK7309  400p | STRD1706 360p | TA7341 250p
KA2284 75p | LA4145 65p | LA7801 100p | LM2901N 35p | SAA1027  400p | STA434A  270p | STK4161  650p | STK7310  470p | STRDIS06 360p | TA7342P 70p
KA2309 175p | LA4160 100p | LA7802 300p | LM2902N 40p | SAA1029  150p | STA435A  270p | STK4162  §50p | STK7348  400p | STRD1816  350p | Ta7343 120p
KA2401 150p | LA4162 110p | LA7806 260p | LM2903N 40p | SAAT042 ~ 325p | STA441C  220p | STK41641l 1175p | STK7356  425p | STRDIS06  550p | 1a7347p 120p
KA2412 225p | LA4178 150p | LA7808 250p | LM3900 40p | SAA1043P  875p | STA4SIC  280p | STK4171 ~ 900p | STK7358  440p | STRD3035 3009 | 1a7348p 125p
KA2912 125p | LA4180 150p | LA 7820 100p | LM3909 100p | SAA1044  400p | STA4S6C — 240p | STK41721l 680p | STK7402  560p | STRD4412  500p | Ta7349p 178

KA2913A  175p | LA4182 180p |LA7823 200p | LM391IN  200p | SAA1056  300p | STA471 210p | STK4181 ~ ©80p | STK7404  800p | STRD4420 §50p | [ 21900 65"
KA2914A  200p |LA4190 300p | LA7824 130p | LM3914 160p | SAA1057  375p | STASOIM  280p | STK41821l 750p | STK7406  650p | STRD4512  400p 7 P
KA22427  100p | LA4192 140p | LA7830 90p | LM3915 160p | SAA1058  225p | STK0025 ~ 420p | STK4191  700p | STK7408  675p | STRDS441 475p | JAT357 340p
KIA6213S 60p | LA4200 130p | LA7831 85p | LM3916 270p | SAAI060  375p | STK0029 1000p | STK4192  700p | STK7410 1500p | STRD5541 450p | TA7358 85p
KIA6210AH 400p | LA4201 120p | LA7832 130p | LM8363 320p | SAA1061 250p | STK0039 600p | STK421111 1000p | STK7458 1250p | STRD6008 57Sp | TAT359P 90p
KIA6281H  250p | LA4260 230p | LA7835 150p | LM8560 175p | SAA1062  250p | STK0040  520p | STK4211V 800p | STK7654  600p | STRD600SE 450p | TA7361 125p
KIA6283K  150p | LA4261 300p | LA7837 150p | LM13600  150p | SAAT063  250p | STK0049  S10p | STK4221il 1200p | STK7561  650p | STRD6018  450p | TA7362 150p
KIAB299H  210p | LA4265 125p | LA7838 200p | LM13700  125p | SAA1064  275p | STKOOSD ~ 440p | STK423111 1050p | STK7562 1000p | STRD6602 475p | TA7364P  175p
KIA7227CP  200p | LA4270 300p | LA7850 225p | LM18293  500p | SAA1070  550p | STK0059  620p | STK4241 1050p | STK7563  800p | STRD6601 650p | TA7366P 65p
KIA7313 45p | LA4282 350p | LA7851 200p | M491BB1  BOOp | SAA1073  325p | STKO0B0 ~ 820p | STK4241V 1250p | STK7573  400p | STRME545 900 | Ta7308P asp
L149V 300p | LA4420 140p | LA7910 150p | M494B1 700p | SAATO75  350p | STKOO70  1100p | STK4272  500p | STK7576 1500p | STRM6546 900p | 1a7373r 4 50p
L165V 250p | LA4422 130p | LA7913 90p | M5265P 200p | SAATO86  175p | STKOOBO  1000p | STK4273  550p | STK7703  1000p | STRM6549  500p | 1a737s 175

1200 200p |LM4425A  200p | LA7930 350p | M50115P  320p | SAA1089  328p | STKO11 330p | STK4301  500p | STK80S0 1600p | STRS6741 800p | {0270, oop
L272 200p | LA4430 130p { LA7940 200p | M50117P  500p | SAA1101  700p | STK015 440p | STK4311  650p | STKB250  500p | STRS5941 750p P
L272M 110p | LA4440 200p | LA7953 300p | M50119P  §25p | SAA1124  200p | STKO16 760p | STK4332  365p | STKB260 1200p | STRS6307 600p | JA7378P 60p
L2908 225p | LA4445 200p | LA9200 300p | M50422P  750p | SAA1130  550p | STK025 650p | STK4352  500p | STK8280 1850p | STRS6308 600p | TA7401 250p
L2918 300p | LA4446 170p | LB1205 170p | M50461 350p | SAA1250  280p | STKO50 1600p | STK4362 450p | STK73405 1 550p | STRS6308 600p | TA7402P 200p
L292 750p | LA4460 120p | LB1216 150p | M50784 300p | SAA1251  380p | STKO77 520p | STK4372  800p | STK73410 350p | STRS6707 1000p | TA7403 325p
L2938 225p | LA4461 120p | LB1258 100p | M50786 500p | SAA1271  400p | STKO78  1800p | STK4392  500p | STK73401l 500p | STRS6708 §75p | TA7404 150p
L293C 325p | LA4466 225p |LB1268 70p | M50790 600p | SAA1274  280p | STKO8O 550p | STK4412  450p | STK73605 375p | TA7054 190p | TA7405P  200p
L293D 225p | LA4470 300p |LB1274 85p | M51014L  120p | SAA1290  750p | STKO82  2000p | STK4432  600p | STK73907 700p | TA7061 115p | TA7411AP  150p
L293E 250p | LA4475 225p | LB1290 120p | M51143AL  110p | SAA1293  §50p | STK084 600p | STK4773  820p | STK78617 2400p | TA7062 200p |7a7415P  350p
L294 475p | LA4476 225p | LB1292 110p | M51161 300p | SAA1294  800p | STKO85 900p | STK4793  800p | STR370 300p | TA7066 120p | 1a74178P  225p
L295 450p | LA4480 225p | LB1405 70p | M51161P  250p | SAA1300  200p | STK086  1000p | STK4803 1000p | STR371 400p | TA7075P  300p | 1a7co1p 350

L297 525p | LA4485 300p | LB1407 130p | M51162P  250p | SAA1310  200p | STKO100  900p | STK4813  800p | STR380 350p | TA7089 300p | 200 2008
L298 400p | LA4495 250p | LB1409 200p | M51164AL  80p | SAA1350  275p | STKO100I 1200p | STK4833  850p | STR381 390p | TA7102P  500p P
L465A 525p | LA4496 250p | LB1412 300p | M51166P  300p | SAA1351  750p | STK420 400p | STK4843  720p | STR383 410p | TA7119 150p | JA7608 360p
L482 400p | LA4498 275p | LB1415 100p | M51182L  110p | SAA1900S 47Sp | STK430 500p | STK4853 1700p | STR384 350p | TA7120 s5p | TA7609 170p
L4978 525p | LA4500 200p | LB1416 85p | M51191L 85p | SAA3004  400p | STK433 400p | STK4863 700p | STR440 800p | TA7124 250p | TA7611 210p
L7028 400p | LA4505 220p | LB1426 125p | M51231P  200p | SAA3006P 225p | STK435 375p | STK4873  1100p | STR441 950p | TA7130P 85p | TA7612 300p
L702N 325p | LA4508 200p | LB1450 110p | M51308SP 550p | SAA3007P 130p | STK436 430p | STK4893  1000p | STR442  1800p | TA7137 60p | TAT613AP  90p
L2720 150p | LA4510 100p |LB1615 270p | M51310AP  900p | SAA3008P 200p | STK437 600p | STK4913  900p | STR450A  700p | TA7140 100p | TA7614 170p
L2722 175p | LA4520 170p | LB1620 210p | M51316P  300p | SAA3010P 300p | STK439 500p | STK5314  47Sp | STR451 800p | TA7141 825p | TA7616 300p
L4960 325p | LA4550 200p | LB1622 220p | M51320 200p | SAA3027P 375p | STK441 680p | STK5315  500p | STR452 600p | TATIS0P  250p | Ta7621 300p
L6203 800p | LA45S 120p |LB1630 80p | M51356P  400p | SAA3049P 550p | STK443 700p | STK5322  500¢ | STR453 500p | TA7157 1009 | 1a7622 220p
L6210 250p | LA4557 150p | LB1639 300p | M51358P  150p | SAA4700  425p | STK457 470p | STK5323  600p | STR45¢  1300p | TA7172P  150p | [a7e50 110

L6221AS  300p |LA4558 125p | LB1640 150p | M51365P  350p | SAA5000  200p | STK459 560p | STK5324  450p | STR455 550p | TA7193 320p | 000 2200
L6506 300p | LA4570 130p | LB1641 75p | M51366P  360p | SAA5010  220p | STK460 660p | STK5325  370p | STR456 470p | TA7200 200p P
LA1130 240p | LA4571 175p | LB1642 150p [ M51381P  200p | SAA5012  400p | STK461 600p | STK5326  750p | STR457 600p | TA7205  1200p | TA7630 200p
LA1135 120p | LA4581 175p | LB1645 100p | M51384AP 750p | SAA5020  350p | STK463 950p | STK5330  850p | STR470 400p | TA7207 150p | TA7632 400p
LA1145 200p | LA4B9T7 125p | LB1648 200p | M51387P  800p | SAAS030  440p | STK465 900p | STK5331 300p | STR1096 275p | TA7208 125p | TA7640 90p
LA1150 1509 | LA4620 400p | LB1649 190p | M51392P  300p | SAA5040A 280p | STK501 550p | STK5332  180p | STR1195  350p | TA7210 200p | TA7641 140p
LA1170 90p | LA4E30 325p | LB3500 125p | M51393AP 350p | SAA5040B  400p | STK561 450p | STK5333  650p | STR1229  32Sp | TA7214 220p | TAT644BP  480p
LA1177 130p | LA4700 350p | LC4966 65p | M51395AP  450p | SAA5041  550p | STK563 415p | STK5335  350p | STR2005  400p | TA7217 145p | TA76545P  65p
LA1180 75p | LA4705 400p | LC7011 500p | M51397AP  425p | SAA5042  425p | STK583 500p | STK5336  350p | STR2012  400p | TA7220 220p | TA7658 100p
LA1185 150p | LA5005 90p | LC7060 600p | M51436P  350p | SAA5050  650p | STK760 600p | STK5337  500p | STR2013  300p | TA7222 909 | TA7659P  400p
LA1186 35p | LA5112 200p | LC7120 350p | M51496P  275p | SAAS051  400p | STK770 400p | STKS338  295p | STR2015  §50p | TA7223 210p | ya7660P  325p
LA1201 75p | LAS511 50p |LC7130 300p | M51533 300p | SAA5052  500p | STK772 650p | STK5339  400p | STR2024  57Sp | TA7225 3000 |7a7666P 100

LA1205 75p | LASS12 50p | LC7131 260p | M51544 150p | SAAS054  500p | STK772B  480p | STK5340  350p | STR2105  600p | TA7226 290p | 200 10 O"
LA1207 120p | LAS5522 asp | LC7132 400p | M51848 150p | SAA5230  850p | STK780 675p | STK5342  245p | STR2124  675p | TA7227 700p i
LA1210 140p | LAS523 150p | LC7137 450p | M54523P  200p | SAA5231  170p | STK795 450p | STK5343  380p | STR3105  528p | TA7230 100p | JA7672 400p
LA1222 80p | LA5524 80p | LC7181 350p | M54563P  200p | SAA5240PA 600p | STK1039  460p | STK5353  400p | STR3113  225p | TA7232 95p | TAT676AP  450p
LA1230 130p | LA5527 150p | LC7185 350p | M58484 500p | SAA5243PE 360p¢ | STK1040 640p | STK5361 375p | STR3115 400p | TA7233 120p | TA7678 475p
LA1235 130p | LA5530 65p | LC7191 300p | M51516 260p | SAA5244AP 950p | STK1049  700p | STK5362  400p | STR3123  400p | TA7237 300p | TAT680AP  200p
LA1240 80p | LA5531 65p | LC7207 275p | M51518 200p | SAA5246AP 380p | STK1050  650p | STK5372  260p | STR3125  480p | TA7238 400p | TAT681AP  425p
LA1245 110p | LA5537 asp | LC7215 160p | M51995P  250p | SAA5246P 750p | STK1060  700p | STK5373  375p | STR3130  500p | TA7240 160p | TA7687AP  100p
LA1260 75p | LA5655 175p | LC7217 350p | M51977P  300p | SAA5250P 750p | STK1070  850p | STK5391  375p | STR3135  260p | TA7241 165p | TA7688 150p
LA1261 75p | LAS658 226p | LC7218 250p | M52307P  900p | SAA5351  375p | STK1080  940p | STK5392  600p | STR3212  275p | TA7242 190p | Ta7698 a00p
LA1265 125p | LA5665 250p |LC7230 700p | M54646AP  400p | SAA7000  550p | STK2025  620p | STK5421  450p | STR3214  275p | TA7243 320p | 7a7690 600p
LA1266 130p | LA5667 200p |LC7267 §50p | MB3708 275p | SAA7020  600p | STK2028  §00p | STK5422  375p | STR3215  275p | TA7245 225p | 17705 300,

LA1267 150p | LA5700 300p | LC7351 200p | MB3712 600p | SAAT210P 1300p | STK2029  480p | STK5431  550p | STR3315  27Sp | TA7245BPO 200p TATI08P 1500
LA1354 225p | LA6339 35p | LC7364 200p | MB3713 130p | SAA7220PA 550p | STK2030 1000p | STK5434  570p | STR4090A 6SOp | TA7248P  575p P
LA1363 90p | LA6355 50p | LC7432 425p | MB3714 225p | SAA7274P  600p | STK2038  700p | STK5436  500p | STR4142  450p | TA72508  326p | TA7719P  200p
LA1364 200p | LA6510 150p | LC7522 350p | MB3715 250p | SAA7280P 1450p | STK2048  950p | STK5441 400p | STR4211 315p | TA7261BP  325p | TA7727P 125p
LA1365 120p | LAB515 150p | LC7535 300p | MB3722 200p | SAA9050  450p | STK2058V 1600p | STK5443 575p | STR4512 400p | TA7256P 22s5p | TA7750 200p
LA1368 220p | LA6620 175p [LC7537AN  400p | MB3730 900p | SAA9057  475p | STK2101  1050p | STK5446  350p | STRE015  500p | TA7259P  228p | TAT7S57 200p
LA1369 200p | LA6631 250p [LC7537N  450p | MB3731 220p | SABOG00  600p | STK2110  550p | STK5451  390p | STRE100  550p | TA7262P  400p | TA7769 130p
LA1385 170p | LA7007 400p | LC7560 750p | MB3732 240p | SABO601  525p | STK2125  580p | STK5461  500p | STR5214  475p | TA7263P  325p | TA7772P  150p
LA1503 120p | LA7011 220p | LC7565 300p | MB3735 400p | SAB0602  625p | STK2129  750p | STK5462  500p | STR5315  §76p | TA7T265AP  300p | TA7784 250p
LA1805 175p | LA7016 45p | LC7582E  300p | MB3756 160p | SAB1009BP 225p | STK2139  675p | STK5464  300p | STR5412  280p | TAT267 220p | TA7792P  2s0p
LA1810 130p | LA7018 100p | LC7800 175p | MB3759 200p | SAB1016 ~ 600p | STK2155  900p | STK5466  500p | STR6020  270p | TA7267BP  120p | 17796 758
LA1851 300p |LA7019 130p |LC7815H  17Sp | MB3771 110p | SAB1046P 350p | STK2230  470p | STK6467  400p | STR7001  600p | TA7269 260P | Tagioin 230

LA2000 150p | LA7033 400p | LC7818 280p | MB3773 110p | SAB2015P  626p | STK2240  740p | STK5468  300p | STR9005  400p | TA7270 1700 | iciosn 1a0h
LA2001 200p |LA7042 280p | LC7820 325p | MB8719 360p | SAB2016P 150p | STK2250  650p | STK5471  900p | STR9012  300p | TA7271 220p d
LA2101 270p | LA7046 300p |LC7821N  250p | MC1391 120p | SAB2022P 525p | STK3041  370p | STK5472  375p | STR10006 450p | TA7272 260p | TABII0AP  110p
LA2110 150p | LA7051 130p | LC7822N  160p | MC1455 45p | SAB3012  675p | STK3042  375p | STK5473  480p | STR11006 325p | TA7273 300p | TAB119P 70p
LA2200 190p | LA7053 130p | LC7881B 135p | MC1488 35p | SAB3013 200p | STK3044 950p | STK5474 500p | STR12006 450p | TA7274 210p | TAB122AN  250p
LA2205 150p | LA7054 350p |LC7881M  325p | MC1489 35p | SAB3017  320p | STK3062  500p | STK5476  350p | STR13006 500p [ TA7279P  326p | TAB12IN  100p
LA2211 350p | LA7060 150p | LF347 110p | MC1496 85p | SAB3021  450p | STK3082  550p | STK6477  450p | STR15006 500p | TA7280 190p | TAB132AN  200p

Please add £1 P&P and VAT at 17.5% to all orders
All brand new components
We accept payment by Access, Switch, Visa, Cheque and Postal Order. (Government, College etc orders accepted)
Prices quoted are subject to availability and may be changed without prior notice
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LINEAR ICs/JAPANESE TRANSISTORS

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
TAB164P 100p | TDA1180 120p | TDA2760 400p | TDA4661 225p | TDAB391 675p | UPC1004C  130p | 2SATT1 90p | 25A1177 25p | 25B561 30p | 25C738 15p
TA8184P 350p | TDA1185A 190p | TDA2780 600p | TDA4670 475p | TDA8395 360p | UPC1009 950p | 25A773 50p | 2SA1179 20p | 2SB562 20p | 28C739 150p
TA8189P 130p | TDA1190 80p | TDA2791 275p | TDA4680 350p | TDA8405 550p | UPC1018 170p | 2SA777 35p | 25A1182 20p | 25B564 15p | 28C761 110p
TAB8200AH 325p | TDA1200B 80p | TDA2795 150p | TDA4685 275p | TDA8B415 650p | UPC1020 200p | 2SA778 100p | 2SA1184 120p | 25SB566 90p | 25C762 150p
TA8201AK  300p | TDA1220 50p | TDA2822M 60p | TDA4700A 750p | TDA8416 625p | UPC1023 60p | 28A781 150p | 2SA1185 200p | 25B596 50p | 28C783 85p
TAB205 220p | TDA1235 300p | TDA2824 85p | TDA4714C  350p | TDA8417 550p | UPC1024H 2 75p | 25A786 25p | 25A1186 500p | 2SB598 30p | 2SC790 50p
TA8207K 175p | TDA1236 240p | TDA2840 200p | TDA4716C 450p | TDA8421 300p | UPC1025 230p | 2SA794 50p | 25A1198 40p | 25B600 500p | 25C792 380p
TAB210 260p | TDA1251 150p | TDA3047 100p | TDA4718A 250p | TDA8425 500p | UPC1026 95p | 2S5A798 30p | 25A1201 40p | 25B601 60p | 25C805 225p
TA8211AH 200p | TDA1270 150p | TDA3048 130p | TDA4725 750p | TDAB432 550p | UPC1028 90p | 2S5AB12 15p | 25A1202 25p | 2SB605 25p | 25C828 20p
TAB214K 260p | TDA1327 200p | TDA3082 200p | TDA4800 300p | TDAB433 600p | UPC1031H 50p | 25A814 60p | 25A1204 225p | 258631 40p | 25C829 15p
TAB215 300p | TDA1405 50p | TDA3083 ZOOp TDA4810 500p | TDAB440 300p | UPC1032 60p | 2S5A816 70p | 25A1206 60p | 2SB632 45p | 25C839 20p
TAB8216H 300p | TDA1410 220p | TDA3190 TDA4814A 300p | TDAB442 200p | UPC1035C  110p | 2SA817 20p | 2SA1207 25p | 25B633 80p | 25C867 900p
TAB217P 120p | TDA1412 35p | TDA3301B 1600p TDA4850 475p | TDAB443 350p | UPC1043C  125p | 2SA825 20p | 25A1208 70p | 258641 12p | 2SC870 100p
TA8220AH 500p | TDA1506 275p | TDA3310 20p | TDA4851 325p | TDAB444 200p | UPC1158H 70p | 25A836 20p | 28A1209 100p | 2SB647 20p | 2SC897 175p
TA8221AH 600p | TDA1508 175p | TDA3410 150p | TDA4852 325p | TDAB45) 325p | UPC1161 110p | 25A837 200p | 25A1210 120p | 25B648 45p | 25C900B 30p
TAB225H 475p | TDA510 170p | TDA3420 200p | TDA4860 200p | TDAB452 200p | UPC1167 125p | 25A839 110p | 25A1215 600p | 2SB649 35p | 25C930 15p
TA8225L 475p | TDA1512 140p | TDA3501 300p | TDA48E6 275p | TDAB453 350p | UPC1170 150p | 2SA841 20p | 25A1216 550p | 28B673 100p | 25C936 300p
TA8227 250p | TDA1514A 325p | TDA3502 360p | TDA4881 200p | TDA8461 950p | UPC1173 200p | 2SA844 20p | 28A1217 100p | 2SB676 85p | 25C941 15p
TA8229K 200p | TDA1515A 200p | TDA3504 300p | TDA4935 300p | TDAB4S0 225p | UPC1176C  120p | 2SA847 25p | 25A1220 75p | 25B688 90p | 25C944 140p
TAB400P 200p | TDA1516Q 350p | TDA3505 275p | TDA4940 200p | TDABS40 250p | UPC1178H 250p | 25A854 30p | 2SA122% 70p | 2SB703 90p | 25C945 10p
TAB410K 200p | TDA1517 150p | TDA3506 260p | TDA4942 200p | TDAB702 275p | UPC1180C 200p | 2SA861 45p | 25A1222 S0p | 2SB705 200p | 25C950 40p
TAB410P 200p | TDA1519 200p | TDA3507 450p | TDA4944 175p | TDAB703 $00p | UPC185H2 400p | 25A872 25p | 25A1226 2Sp | 2SB707 200p | 25C959 225p
TAB432 200p | TDA1519A 200p | TDA3510 200p | TDA4950 100p | TDAB708 600p | UPC1186 80p | 28A872A 50p | 28A1227 250p | 2SB716 20p | 25C980 40p
TAB605N 350p | TDA1520 275p | TDA3520 250p | TDA5030A 100p | TDA8730 225p | UPC1187 150p | 2SAB79 30p | 28A1232 180p | 2SB718 60p | 25C982 20p
TAB606N 350p | TDA1521 210p | TDA3530 250p | TDA5140A 200p | TDA8732 300p | UPC1188H 350p | 25A884 100p | 25A1237 25p | 2SB727 100p | 25C983 120p
TAB607P 320p | TDA1622 110p | TDA3540 200p | TDA5330T  300p | TDA8735 175p | UPC1191 300p | 2S5A885 35p | 2SA1238 30p | 25B733 75p | 2SC1000 20p
TA8611AN  250p | TDA1624 200p | TDA3541 175p | TDAG331T  200p | TDAB740 625p | UPC1197 140p | 25A886 45p | 25A1239 30p | 25B734 35p | 2SC1001 950p
TAB615N Op | TDA1526 225p | TDA3560 260p | TDA5S332T 150p | TDAS741 550p | UPC1198H 200p | 25A887 20p | 25A1240 45p | 2SB737 20p | 25C1008 20p
TAB628N 350p | TDA1534 2000p | TDA3561 300p | TDAS500 400p | TDABS0BT  32Sp | UPC1210 150p | 2SA893 15p | 25A1242 80p { 25B739 22p | 28C1010 225p
TAB8631 500p | TDA1540 420p | TDA3561A  300p | TDAS600 450p | TDASS09T 350p | UPC1215V  125p | 25A896 25p | 2S5A1244 120p | 25B744 55p | 28C1012 75p
TABB32N §50p | TDA1541 500p | TDA3562 260p | TDAS660P 250p | TDA9045 300p | UPC1222 130p | 25A899 40p | 25A1245 55p | 2SB750 60p | 28C1013 170p
TAB8644N 425p | TDA1542 250p | TDA3562TF 300p | TDA5700 200p | TDASOBOD 400p | UPC1225H 220p | 2SA900 45p | 25A1246 80p | 25B753 100p | 2SC1014 140p
TABB46 375p | TDA1543 200p | TDA3563 350p { TDA5S701 200p | TDA9102C 250p | UPC1227V 25p | 25A904 20p | 25A1248 35p | 25B754 80p | 28C1030 150p
TAB653N 00p | TDA1552Q 350p | TDA3564 325p | TDA5S708 275p | TDAS403 130p | UPC1228HA  45p | 2SA907 650p | 2SA1249 100p | 25B764 30p | 28C1046 250p
TA8659AN 900p | TDA1553AQ 325p | TDA3565 220p | TDAS709 375p | TDA9500 750p | UPC1230 200p | 25A909 500p | 25A1252 20p | 2SB765 70p | 25C1047 20p
TAB630N 700p | TDA1555Q 375p | TDA3566 280p | TDAS800 850p | TDAS503 550p | UPC1237THA 70p | 25A912 70p | 2SA1253 30p | 2SB772 25p | 25C1050 280p
TAB691N 450p | TDA1557Q 300p | TDA3567 350p | TDAS820 370p | TDA9513 225p | UPC1238 120p | 2SA913 100p | 25A1256 30p | 25B774 50p | 25C1051 250p
TA8701AN 27Sp | TDA1558Q 300p | TDA3569 300p | TDA5832 125p | TDA9BOOD 225p | UPC1241H 150p | 25A914 90p | 25A1257 30p | 2SB775 100p | 25C1061 85p
TA8718N 50p | TDA1560Q €75p | TDA3S70 375p | TDAS850 17Sp | TDAS821 200p | UPC1242H 150p | 2SA915 30p | 25A1258 70p | 2SB776 110p | 28C1069 175p
TA8720 525p | TDA1571 300p | TDA3580 300p | TDA5930 225p | TEA0652 150p | UPC1245V  130p | 2SA916 30p | 25A1261 150p | 25B788 35p | 28C1070 85p
TAB73SP 450p | TDA1572 175p | TDA3586 750p | TDAS100Q 150p | TEAQBE3T 80p | UPC1270H 250p | 25A921 40p | 25A1262 110p | 28B791 130p | 2SC1079 300p
TA8872N 450p | TDA1574 125p | TDA3590 250p | TDAB101Q  120p | TEA0655 300p | UPC1274V  250p | 2SA928A 25p | 2SA1263 280p | 25B794 40p | 25C1080 225p
TAAS50 25p | TDA1576 170p | TDA3591 360p | TDA6111Q  22S5p | TEAD665 300p | UPC1277 240p | 2SA833 30p | 2SA1264 280p | 2SB795 45p | 25C1096 40p
TBA120S 40p | TDAI578A 210p | TDA3592A 300p | TDAG200 750p | TEA1002 650p | UPC1278 240p | 2SA934 30p | 25A1265 200p | 2SB810 15p | 25C1098 120p
TBA396 70p | TDA1579 130p | TDA3601Q 375p | TDA6600-2 700p | TEAT007 120p | UPC1288V  230p | 28A935 40p | 25A1283 50p | 25B816 160p | 28C1106 180p
TBAS520 120p | TDA1589 275p | TDA3602 225p | TDA6610-2 1100p | TEA1009 100p UPC1297CA 325p 2SA937 20p | 25A1284 60p | 2SB817 175p | 2SC1114 415p
TBAS30 100p | TDA1591 275p | TDA3611 450p | TDAB612-2 900p | TEA1015P  110p | UPC129! 320 25A939 140p | 25A1286 60p | 258818 60p | 28C1115 280p
TBA540 90p | TDA1596 200p | TDA3640 350p | TDA7000 170p | TEA1017 280p UPC1313H A 100p 25A940 50p | 2SA1289 50p | 2SB822 40p | 25C1116 2%0p
TBA560 90p | TDA1598 160p | TDA3645 400p | TDA7010T  120p | TEA1019 130p | UPC1316C 70p | 25A942 60p | 25A1290 150p | 25B824 80p | 25C1124 270p
AB800 40p | TDA1600 200p TDA3651 200p TDA7020T 175p | TEA1024 150p [ UPC1318 300p | 2SA849 70p | 25A1293 110p | 2SB825 135p | 25C1161 110p
TBAE'IOAS 40p | TDA1602A  400p TDA7021T  200p | TEA1035 200p [ UPC1330HA 80p | 28A950 18p | 25A1294 450p | 25B826 75p | 25C1162 30p
TBA820 55p | TDA1670A 200p TDA3652 TX10800p TDA7050 100p | TEA1039 150p | UPC1335V  320p | 25A951 80p | 25A1295 500p | 25B827 200p | 2SC1164 600p
TBAB20M 35p | TDA1675 200p | TDA3653 TDA7052 120p | TEA1045 300p | UPC1350 115p | 25A952 30p | 2SA1301 260p | 25B828 200p | 25C1165 750p
TBA920 100p | TDAY701 500p | TDA3654 80p TDA7053 200p | TEA1060 225p | UPC1352C 450p | 25A963 60p | 25A1302 300p | 25B829 200p | 2SC1166 100p
TBA9S50 100p | TDA1771 200p | TDA3654Q 85p | TDA7056 200p | TEA1081 175p | UPC1360C 200p | 25A954 30p | 25A1303 400p | 2SB835 75p | 25C1170 180p
TBA9S0 60p | TDA1B70A 200p | TDA3710 00p | TDA7057Q 22Sp | TEA1062 250p | UPC1362C 250p | 2SA957 185p | 25A1304 110p | 2SB857 80p | 25C1172 150p
TC5020 200p | TDA1872A 275p | TDA3720 175p | TDA7072 100p | TEA1064 250p | UPC1363 190p | 2SA958 60p | 285A1306 110p | 2SB861 110p | 28C1173 33p
TC5081AP 80p | TDA1904 80p | TDA3724 300p | TDA7077 175p | TEA1067 150p | UPC1363C  300p | 25A963 120p | 2SA1307 100p | 2S5B863 220p | 25C1195 210p
TC5082P 170p | TDA1905 80p | TDA3725 300p | TDA7211 100p | TEA1068 350p | UPC1364C 350p | 25A965 30p | 2SA1309 50p | 25B865 25p | 28C1212 35p
TC5090A 230p | TDA1908A 90p | TDA3730 400p | TDA7220 65p | TEA1080P 170p | UPC1365 250p | 25A966 25p | 2SA1315 100p | 2SB882 180p | 25C1213 10p
TC9125BP  410p | TDA1910 160p | TDA3740 400p | TDA7222 100p | TEA1087 40p | UPC1366C 130p | 25A968 55p | 25A1317 30p | 25B885 45p | 25C1214 15p
TC9130P 150p | TDA1940 180p | TDA3750 400p | TDA7230A 150p | TEA1101 425p | UPC1370C  300p | 2SA970 25p | 25A1318 20p | 2SB891 35p | 28C1215 25p
TC9134 750p | TDA1941 300p | TDA3755 425p | TDA7231A 80p | TEA1330 65p | UPC1373 85p | 25A979 35p | 25A1319 25p | 25B892 25p | 2SC1216 200p
TC9135P 125p | TDA1950 175p | TDA3760 350p | TDA7233 60p | TEA1511 150p | UPC1377C  200p | 25A984 25p | 2SA1320 45p | 258895 60p | 25C1222 15p
TC9137P 500p | TDA2002 50p | TDA3765V  225p | TDA7240 175p | TEA2000 500p | UPC1378  1000p | 25A985 60p | 2SA1321 80p | 25B908 70p | 25C1226 75p
TC9138AP  150p | TDA2003 65p | TDA37T 4680p | TDA7241 250p | TEA2014A 80p | UPC1379C 170p | 2SA988 25p | 25A1327 130p | 25B926 30p | 25C1237 250p
TC9142 320p | TDA2004 150p | TDA3780 400p | TDA7245 225p | TEA2018A 80p | UPC1382 110p | 25A991 30p | 25A1329 200p | 2SB941 60p | 25C1247A 35p
TC9143 300p | TDA2005 150p | TDA3791 200p | TDA7250 400p | TEA2019 600p | UPC1384 425p | 25A992 30p | 25A1346 20p | 2SB950 180p | 25C1252 850p
TC9145 150p | TDA2006 70p | TDA3800 250p | TDA7255 400p | TEA2025B 75p | UPC1387C 250p | 25A993 S0p | 2SA1348 45p | 2SB951 190p | 25C1278 110p
TC9148 200p | TDA2007 120p | TDA3803A S00p | TDA7256 400p | TEA2028 325p | UPC1394 120p | 2SA995 80p | 25A1352 100p | 25B953 90p | 25C1279 30p
TC9149 225p | TDA2008 100p | TDA3810 200p | TDA7262 325p | TEA2028B 37Sp | UPC1397 350p | 25A999 30p | 25A1353 100p | 2SB975 100p | 2SC1308K  350p
TC9150 425p | TDA2009 160p | TDA3825 150p | TDA7272 170p | TEA2029A 650p | UPC1403CA 650p | 25A1005 25p | 25A1356 100p | 2SB985 30p | 25C1312 40p
TC9151P 425p | TDA2010 150p | TDA3827 110p | TDA7273 80p | TEA2029C 270p | UPC1406HA 70p | 25A1006 90p | 25A1357 85p | 25B986 40p | 25C1318 10p
TC9152 425p | TDA2020 120p | TDA3840 200p | TDA7274 45p | TEA2031A 125p | UPC1420CA 450p | 28A1008 125p | 25A1358 130p | 2SB1009 110p | 26C1325 400p
TC9153 300p | TDA2030 80p | TDA3842 200p | TDA7275 75p | TEA2037 200p | UPC1421CA 850p | 2SA1009 200p | 25A1359 4sp | 2SB1010 25p | 28C1327 20p
TC9154AP  225p | TDA2030H 100p | TDA3843 200p | TDA7282 S0p | TEA2114 200p | UPC1423CA 550p | 25A1010 225p | 25A1360 45p | 2SB1012 85p | 25C1328 15p
TC9156 300p | TDA2040 140p | TDA3845 22Sp | TDA7284 100p | TEA2117 450p | UPC1470 200p | 2SA1011 80p | 25A1362 25p | 25B1015 80p | 28C1342 15p
TC9158P 450p | TDA2048 600p | TDA3856 300p | TDA7302 450p | TEA2130 350p | UPC1474HA  75p | 25A1012 85p | 2SA1370 50p | 2581016 130p | 28C1343 200p
TC9162 275p | TDA2051V  450p | TDA3857 200p | TDA7310 800p | TEA2164 160p | UPC1484CA 300p | 25A1013 100p | 2SA1371 100p | 2SB1017 A0p | 25C1345 15p
TC9163 375p | TDA2052V  525p | TDA3950 225p | TDA7313 850p | TEA2260 225p | UPC1488H 11S5p | 28A1016 10p | 25A1376 30p | 25B1018 130p | 25C1346 100p
TC9164 400p | TDA2054M  110p | TDA4001 250p | TDA7318 550p | TEA2261 185p | UPC1498H 500p | 28A1016 30p | 2SA1380 75p | 28B1020 120p | 2SC1358 270p
TCI167P 100p | TDA2107 250p | TDA4050 150p | TDA7330A 700p | TEA2262 75p | UPC1505C  400p | 25A1018 100p | 28A1381 100p | 2SB1039 65p | 2SC1359 15p
TC9172P 300p | TDA2148 325p | TDA4052 500p | TDA7350 300p | TEA3717DP 160p | UPC1513HA  70p | 25A1020 30p | 2SA1382 120p | 25B1066 40p | 2SC1360 70p
TC9174P 325p | TDA2151 375p | TDA40GOD 500p | TDA7359 300p | TEA3718S  175p | UPC1514CA 200p | 25A1021 35p | 2SA1385 180p | 25B1068 160p | 25C1364 25p
TC9176P 500p | TDA2170 1300p | TDA4092 250p TDA7360 700p | TEAS030 135p | UPC1515CA 250p | 28A1023 60p | 25A1386 400p | 2SB1077 180p | 25C1368 75p
TC9177P 225p | TDA2220 200p | TDA4100 150p | TDA7361 175p | TEAS040 650p | UPC1520CA 250p | 25A1026 90p | 25A1387 75p | 2SB1098 80p | 28C1382 40p
TCA9940 100p | TDA2270 250p | TDA4173AF 325p TDA7370V  325p | TEAS101A  17Sp | UPC1521HA 120p | 2SA1029 60p | 25A1396 120p | 2SB1099 75p | 28C1383 25p
TCEP100 100p | TDA2320 80p | TDA41B0 145p | TDA7374V  350p | TEAS110 175p | UPC1536C 550p | 25A1036 60p | 25A1399 25p | 2SB1109 40p | 28C1384 20p
TD62308AP 200p | TDA2501 300p | TDA4190 180p | TDA7770 140p | TEAS114A  200p | 2SA329 75p | 25A1037 50p | 25A1400 150p | 2SB1123 50p | 25C1393 20p
TD62382 200p | TDA2502 175p | TDA4200 300p | TDAB114 225p | TEA5115 220p | 2SA467 40p | 25A1038 40p | 25A1423 30p | 2581133 50p | 25C13%4 15p
TD62506  200p | TDA2503  200p | TDA4210  160p | TDAB116  200p | TEA5116  220p | 25A473 29p | 25A1048 25p | 25A1428 35p | 2SB1134 85p | 25C1398 55p
TD62705  250p | TDA2504  200p | TDA4260  250p | TDA8116  350p | TEA5170  200p | 25A483 90p | 25A1051  300p | 25A1441  110p | 2SB1135 80p | 25C1399  100p
TD6304AP  300p | TDA2505 220p | TDA4280 320p | TDA8120B  400p | TEAS500 325p | 2SA484 80p | 25A1052 15p | 28A1442 110p | 25B1140 45p | 2SC1400 50p
TD6306P 350p | TDA2506 400p | TDA4282 60p | TDA8124 250p | TEAS501 225p | 2SA489 50p | 2SA1060 120p | 25A1443 130p | 2SB1143 40p | 2SC1403 500p
TD&350P 200p | TDA2507 450p | TDA4283T 450p | TDAB134 225p | TEAG550 150p | 25A490 45p | 25A1061 300p | 2SA1450 30p | 25B1151 75p | 25C1407 50p
TD6359P  300p | TDA2607T 450p | TDA4290 25p | TDA8135  225p [ TEAS560  130p | 2SA493 25p | 25A1069  150p | 25A1459 40p | 25B1162  400p | 25C1413  150p
TDA1001 200p | TDA2510 450p | TDA4400 175p | TDAB136 225p | TEAS570 85p | 25A495 40p | 2SA1073 375p | 25A1462 25p | 25B1163 370p | 2SC1419 S0p
TDA1002 200p | TDA2514A 500p | TDA4420 120p | TDAB137 200p | TEA5580 185p | 25A496 30p | 2SA1076 230p | 2SA1469 100p | 25B1168 50p | 25C1426 700p
TDA1003 150p | TDA2615 450p | TDA4421 300p | TDAB138 200p | TEA5581 200p | 2SA505 120p | 25A1077 300p | 2SA1475 95p | 25B1182 40p | 25C1429 50p
TDA1005A 175p | TDA2530 300p | TDA4426 170p | TDAB138A 130p | TEA5591 200p | 2SA509 35p | 25A1080 125p | 25A1488 150p | 25B1185 50p | 25C1431 400p
TDA1010A 80p | TDA2532 100p | TDA4427 300p | TDAB138B  200p | TEA5620 300p | 28A537 170p | 2SA1081 80p | 25A1489 300p | 25B1202 45p | 25C1444 275p
TDA1011 75p | TDA2540 150p | TDA4431 150p | TDA8139 200p | TEAGS630 225p | 25A539 20p | 25A1082 80p | 2SA1490 225p | 28B1203 45p | 25C1445 350p
TDA1012 120p | TDA2541 70p | TDA4433 100p | TDAB140 200p | TEAG640E  750p | 25A544 650p | 25A1083 20p | 28A1491 300p | 2SB1204 45p | 25C1446 s5p
TDA1013A  110p | TDA2542 110p | TDA4437 125p | TDA8143 160p | TEA5701 850p | 25A550 150p | 2SA1084 100p | 25A1492 260p | 25B1205 40p | 25C1447 70p
TDA1015 85p | TDA2543 210p | TDA4439 220p | TDA8145 120p | TEABOOO 400p | 2SA562 30p | 25A1085 75p | 25A1493 500p | 2SB1223 60p | 2SC1448 120p
TDA1016 140p | TDA2544 200p | TDA4440 180p | TDAB146 200p | TEAB100 350p | 25A564 15p | 25A 1091 100p | 25A1494 450p | 2581243 40p | 2SC1450 200p
TDA1020 110p | TDA2545 120p | TDA4442 240p | TDAB160 125p | TEA6200 225p | 2SA5T1 850p | 25A1093 180p | 25A1516 280p | 2SB1274 40p | 25C1454 250p
TDA1022 330p | TDA2546A 200p | TDA4443 250p | TDAB170 170p | TEAB300 500p | 2SA603 100p | 25A1084 190p | 25A1519 20p | 25B1282 300p | 2SC1470 120p
TDA1023 130p | TDA2548 200p | TDA4445 220p | TDA8172 200p | TEAS310T  425p | 2SA606 200p | 25A1095 300p | 2SA1523 45p | 2SB1318 40p | 25C1472 40p
TDA1024 150p | TDA2549 300p | TDA4450 225p | TDA8173 175p | TEAB414A 425p | 2SA608 15p | 28A1096 80p | 25A1535 175p | 2SB1375 45p | 25C1473 15p
TDA1025 320p | TDA2555 175p | TDA4452 250p | TDAB174 200p | TEAG415B  525p | 25A614 150p | 28A1102 130p | 25A1538 55p | 28B1382 350p | 25C1474 45p
TDA1028 175p | TDA2556 230p | TDA4453 275p | TDA8175 300p | TEAB420 360p | 25A628 20p | 2SA1103 130p | 2SA1540 50p | 2SB1468 100p | 2SC1501 70p
TDA1028 200p | TDA2557 225p | TDA4480 280p | TDA8178 650p | TEAB172 125p | 25A634 S0p | 2SA1104 140p | 2SA1598 220p | 25C182 75p | 28C1505 55p
TDA2558 400p | TDA4481 215p | TDA8179S  750p | TL431 45p | 2SA636 SOp | 2SA1105 250p | 25A1599 220p | 28C372 25p | 28C1507 45p

TDA1038 00p | TDA2574V  350p | TDA4482 200p | TDA8185 180p | TL494 100p | 2SA639 80p | 25A1106 160p | 2SA1600 250p | 2SC380 10p | 28C1509 35p
TDA1041E  250p | TDA2575A 100p | TDA4500 300p | TDAB180 200p | TLOG1 40p | 2SA640 80p | 2SAT111 90p | 2SA1601 200p | 25C388A 25p | 28C1514 35p
TDA1041P 180p | TDA2577A 200p | TDA4501 280p | TDAB1S1 425p | TLO64 80p | 25A642 50p | 25A1112 150p | 25A1625 40p | 25C394 60p | 25C1515 80p
TDA1044 110p | TDA2578A 200p | TDA4502 400p | TDAB192 200p | TLOT1 38p | 2S5A643 25p | 25A1115 30p | 25A1626 90p | 25C403 25p | 25C1520 45p
TDA1047 200p | TDA2579A 210p | TDA4503 325p | TDAB196 120p | TLO74 80p | 2SA673 15p | 28A1120 40p | 25A1640 100p | 25C454 15p | 2SC1541 110p
TDA1048 200p | TDA2582 130p | TDA4505A 300p | TDAB205 1250p | TLO83 55p | 25A677 35p | 28A1123 40p | 25A1652 70p | 25C458 10p | 2SC1545 120p
TDA1053 300p | TDA2590 170p | TDA4S05E  275p | TDAB213 175p LO84 70p | 28A678 26p | 25A1124 80p | 25A1667 175p | 2SC460 10p | 2SC15867 40p
TDA1054 180p | TDA2591 110p | TDA4S05K 450p | TDAB214B  225p | TMP47C-43¢4N 1250p 2SA683 25p | 2SA1127 50p | 25A1668 180p | 25C461 15p | 25C1568 35p
TDA1057 60p | TDA2591Q 150p | TDA4505M 1000p TDA8215H 300p | TPU2732 800p | 2SA684 25p | 28A1133 120p | 25A1671 310p | 2SC495 45p | 25C1569 55p
TDA10598 40p | TDA2593 80p | TDA4510 200p | TDAB217 225p | TPU2735 500p | 25A699 100p | 28A1135 130p | 2SA1673 425p | 25C496 25p | 2SC1570 40p
TDA1060 140p | TDA2694 450p | TDA4532 200p | TDA8303 250p | UC3524 100p | 2SA705 70p | 2SA1141 200p | 28A1680 40p | 25C497 85p | 28C1571 50p
TDA1062 140p | TDA2595 200p | TDA45655 275p | TDAB304 400p | UC3842N 60p | 2SA706 140p | 2S5A1142 100p | 25A1706 25p | 28C515 100p | 28C1573 25p
TDA1068 75p | TDA2600 400p | TDA4556 370p | TDA8B305 500p | UC3843 125p | 2SA708 50p | 25A1143 15p | 25B175 45p | 28C535 30p | 28C1576 550p
TDA1072 150p | TDA2611A 100p | TDA4557 200p | TDAB340 150p | UC3844 70p | 2SA711 280p | 25A1145 40p | 2SB324 40p | 25C536 20p | 28C1580 800p
TDAI074 280p | TDA2616 250p | TDA4560 270p | TDAB341 250p | UPC20C 220p | 25A715 50p | 25A1146 200p | 258337 150p | 25C605 100p | 25C1583 25p
TDA1077 250p | TDA2630 300p | TDA4565 150p | TDAB349A 350p | UPC554 130p | 2SA719 50p | 25A1151 30p | 2SB474 250p | 25C619 100p | 25C1586 540p
TDA1082 275p | TDA2640 350p | TDA4566 250p | TDA7350Q 27Sp | UPC555 60p | 28A720 20p | 28A1152 150p | 25B482 80p | 25C641 80p | 25C1617 340p
TDA1083 95p | TDA2653A 350p | TDA4568 225p | TDAB351 200p | UPC556H 80p | 28A725 80p | 25A1153 30p | 2SB511 55p | 25C644 10p | 25C1619 170p
TDA1085 170p | TDA2654 200p | TDA4570 200p | TDA8360N3 800p | UPC571 220p | 2SA726 20p | 25A1154 22p | 2SB525 6Sp | 2SC647 300p | 25C1623 50p
TDA1087 60p | TDA2658 300p | TDA4580 400p | TDA836TN3 900p | UPC574 60p | 2SA733 15p | 25A1156 90p | 28B527 130p | 2SC681 250p | 25C1624 60p
TDA1092 100p | TDA2670 150p | TDA4600 200p | TDAB362AN 1200p | UPC575C2 90p | 2SA740 90p | 25A1162 30p | 25B531 400p | 25C683 35p | 25C1626 85p
TDA1097 475p | TDA2690 100p | TDA4600I  160p | TDAB362N3 1200p | UPC577 64p | 25A742 450p | 2SA1163 15p | 25B536 80p | 25C708 100p | 28C1627 15p
TDA1151 40p | TDA2710-1 00p | TDA4601 120p | TDAB366N2 1500p | UPCE92 95p | 2SAT747A 425p | 25A1169 500p | 25B537 90p | 25C710 15p | 28C1628 75p
TDA1154 50p | TDA2721 200p | TDA4605 190p | TDA8372A 1650p | UPC595 190p | 25A748 60p | 2SA1170 500p | 25B544 22p | 2SCT11 1Sp | 28C1634 50p
TDA1170 85p | TDA2730 200p | TDA4610 370p | TDAB38B0 200p | UPC596 190p | 2SA764 200p | 25A1173 80p | 2SB546 45p | 2SC730 350p | 25C1667 450p
TDA1170N 85p | TDA2740 300p | TDA4650 300p | TDAB385 275p | UPC1001 220p | 2SA769 80p | 25A1174 25p | 25B549 50p | 25C732 40p | 2SC1668 100p
TDA1175 175p | TDA2750 200p | TDA4660 200p | TDAB390A 650p | UPC1004C  130p | 25A770 200p | 2SA1175 30p | 25B560 25p | 25C735 40p | 2SC1674 15p
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JAPANESE TRANSISTORS

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
25C1676 90p | 25C2261  700p | 25C2719 25p [ 25C3263  280p | 25C3798  220p | 25D257 195p | 250880 40p | 2SD1327  150p | 25D1763A  60p | 25K312 750p
25C1678 80p | 25C2267 90p |2SC2721  120p |25C3264  390p | 2SC3807  120p | 2SD287 250p | 25D882 25p | 2sD1328 80p | 25D1764 70p | 25K315 70p
25C1683  100p | 25C2270 80p | 25C2724 15p | 25C3269 50p | 25C3808 70p | 25D291 250p | 25D889 35p | 25D1330 50p | 25D1765 70p | 25K320 120p
25C1684 30p | 25C2271 25p | 25C2738  200p | 25C3270 50p | 25C3811 80p | 25D313 25p | 2SD892A 75p | 25D1347 70p | 2SD1769  110p | y5y393 130p
25C1685 30p | 25C2274 15p |25C2749  350p | 25C3271 75p | 25C3831  250p |2SD315 75p | 25D834 35p | 25D1348 85p | 25D1773  100p | oo o0) 175
25C1729  900p |25C2275 50p |2SC2750  300p |25C3277  280p |25C3832  13Sp | 2SD325 30p | 25D895 100p | 2SD1350  150p | 25D1776 70p P
25C1730 10p |25C2278 70p |25C2751  270p | 25C3279 30p | 25C3833  250p | 2SD330 85p | 2SD896 200p | 25D1376 60p | 25D1783 70p | 25K359 40p
25C1735 70p |25C2283  700p | 25C2752 75p | 25C3280  200p | 25C3851  100p | 2SD348 300p | 2SD898B  225p | 2SD1378 60p |25D1785  1e0p | 25K363 sop
25C1740 10p [25C2290 1800p |2S5C2767  300p | 2SC3281  200p | 25C3852 80p | 25D350 320p | 2SD900 400p | 2SD1379  100p | 25D1789  210p | 25K364 40p
25C1741 35p | 25C2291 40p |2SC2769  400p |25C3284  600p |2SC3853  220p | 2SD357 40p | 25D305 450p | 2SD1380  100p | 2SD1796  120p | 25K367 a0p
25C17856 90p | 25C2298 35p |25C2773  700p | 25C3293 85p | 25C3855  220p | 25D358 40p | 25D916 130p | 25D1382 60p | 25D1802 75p | 25K369 30p
25C1756 35p |25C2307  300p | 25C2774  500p | 25C3298 50p | 25C3857  S00p | 2SD359 50p | 25D917 300p |25D1384 50p | 25D1806 75p | 25K373 ao0p
25C1768 30p | 25C2308 10p | 25C2785 40p | 25C3299  120p | 25C3858  550p | 2SD361 100p | 25D921 320p |25D1330  350p | 25D1812 45p | 55Ka74 asp
28C1760 70p [25C2312  300p |25C2786 20p |25C3300  400p | 2SC3866  275p | 2SD362 100p | 250923 360p | 25D1391  250p | 28D1815 50p | Jok3se 600p
25C1775 10p | 25C2314 70p |25C2787 10p |25C3303  100p |25C3868  100p | 25D371 240p | 25D946 120p | 25D1392 8sp | 25D1825 80P | 5o\ 3m0 115
25C1781 20p | 2SC2316  150p |25C2791  500p | 25C3306  130p | 25C3870  200p | 25D380 850p | 25D947 100p | 25D1395 80p | 2SD1827  120p P
25C1789  100p | 25C2320 10p | 25C2792  220p | 2SC3307  600p | 25C388A 25p | 28D381 50p | 25D950 300p | 2SD1396  120p | 25D1843 70p | 25K400 700p
25C1809 40p | 25C2324  120p | 25C2793  700p | 25C3309  150p | 2SC3883  210p | 25D382 75p | 25D951 200p | 25D1397  100p | 25D1846  350p | 25K405 450p
25C1810  250p |25C2328A  50p | 25C2808 40p | 25C3310  125p | 25C3884A  200p | 2SD386 70p | 25D957A  520p | 2SD1398  120p | 2SD1847  275p | 25K414 550p
25C1815 10p |25C2310 25p | 25C2810  360p | 25C3316  280p | 25C3885  250p | 25D388 150p | 2SD958 60p | 2SD1399  300p | 2SD1843  280p | 25K415 500p
25C1819 70p |25C2315  175p | 25C2812 40p | 25C3317  350p | 2SC3885A 290p | 25D389 60p | 25D965 35p | 2SD1400  280p | 2SD1850  325p | 25K423 75p
25C1826 60p |25C2329  480p | 25C2814 40p | 25C3326 50p | 2SC3886A 275p | 25D400 14p | 25D970 170p | 25D1402  120p | 25D1853 40p | 25K427 50p
25C1827 60p |25C2230  300p | 25C2824 75p | 25C3327 60p | 2SC3890  150p | 2SD401 50p | 25D972 40p | 2SD1403  225p | 25D1856 40p | 551430 200p
25C1829  500p | 25C2331 S0p |25C2825  900p |25C3328 50p | 25C3892A 250p | 2SD402 120p | 2SD973 60p | 2SD1405 80p | 2SD1857 759 | Saks11 450
25C1833 27p {25C2333  200p |25C2826  200p | 25C3330 20p | 25C3893  225p | 2SD414 4sp | 25D973A 70p | 25D1406 60p | 25D1858 a0p 4
25C1834 50p | 25C2334 80p |25C2827  130p | 25C3331 25p | 25C3895  325p | 2SD415 S5p | 25D982 90p | 25D1407 60p | 25D1863 35p | 25KE13 325p
25C1841 12p | 25C2335 S5p | 25C2832  300p | 2SC3333 120p | 25C3896  400p | 2SD424 350p | 2SD985 120p | 2SD1408  125p | 25D1864 85p | 25K526 160p
25C1844 50p | 25C2336A 125p |2SC2834  280p | 25C3345  100p | 25C3897  400p | 25D426 150p | 2SD986 120p |2SD1403  170p | 2SD1877  175p | 25K531 350p
25C1845 15p | 25C2344  150p | 25C2837  250p | 25C3346  130p | 25C3907  250p | 250427 350p | 25D998 70p | 25D1411 85p [2SD1878  160p | 25K534 700p
25C1846 35p | 25C2347 35p | 25C2839 40p | 25C3352  200p | 25C3927  250p | 2SD438 38p | 25D1010 40p | 2SD1412 75p | 2SD1879  27Sp | 25K537 900p
25C1847 asp | 25C2353  120p | 25C2853 70p | 25C3363  280p | 2SC3940 a0p | 25D467 1Sp | 2SD1012 40p | 25D1413 60p | 2SD1880  380p | 25Ks538 350p
25C1855 85p | 25C2360  120p | 28C2873 80p | 25C3365 50p | 25C3943 75p | 2SD468 15p | 25D1020 40p | 25D1415  190p | 25D1881  350p |,qke3s  1100p
25C1856 25p | 25C2361  150p | 25C2877  120p | 25C3356  120p | 25C3944 80p | 25D471 20p |2SD1021  120p | 2SD1417 75p | 25D1884  300p | Heic,, 20p
25C1865  700p | 25C2362 50p | 25C2878 20p | 25C3358 50p | 25C3950  120p | 2SD476 100p | 25D1022  250p | 2SD1425  260p | 2SD1886  300p

25C1870  700p |25C2365  280p | 25C2879 3200p | 25C3376  300p | 25C3953 50p | 25D525 50p 2SD1024  850p |2SD1426  13sp |25D1887  228p | 25K562 250p
2SC1871  425p |25C2369  100p | 25C2882 60p | 25C3377 50p | 25C3955 80p | 25D526 70p [ 25D1027  850p |25D1427  160p | 2SD1894  3oop | 25K563 225p
25C1875  220p |2SC2371 25p | 25C2883 e0p | 25C3378 120p | 25C3964 100p | 2SD545 18p | 25D1030 75p | 28D1428  180p | 2SD1895  225p | 25K565 320p
25C1881 70p |25C2373  210p |25C2898  200p |2SC3379 1200p |25C3972  250p | 25D549 120p | 2SD1031 70p | 2SD1430  280p | 2SD1910  175p | 25KS556 500p
25C1890 15p | 25C2383 50p | 252899 50p |25C3381  130p |2SC3973  210p | 25D551 300p |2SD1036  600p |25D1431  200p |2SD1911  300p | 25Ks57 400p
25C1895  500p | 25C2389 45p | 25C2909 60p | 25C3383 80p | 25C3975  210p | 25D554 225p | 25D1046  200p | 2SD1432  400p | 25D1913 50p | 25Ks59 800p
25C1904  12Sp |25C2407  110p | 28C2910 25p | 25C3393 80p | 25C3987  160p | 2SD555 500p | 25D1047  180p | 25D1433  300p | 2SD1929 50p | 25K560 580p
25C1906 15p | 25C2408  120p | 25C2911 80p | 25C3397 20p | 25C3996  600p | 2SDE56 225p | 25D1051  130p | 25D1438 60p | 2SD1930 50p | 5ks66 475p
25C1907 20p [25C2412K  S0p |25C2912  120p | 25C3399 S0p | 25C3997 1250p | 25D558 200p | 25D1056 60p | 25D1439  185p | 25D1933 45p | 52 e0s 70
25C1909  250p |25C2440  200p |25C2921  @S0p | 25C3400 35p |25C3998  800p | 2SD560 50p | 25D1060  130p | 2SD1441  220p | 25D1939 60p P
25C1913 90p | 25C2458 10p | 25C2922  480p | 25C3401 50p |2SC4006  100p | 2SD571 20p |2SD1062  150p | 25D1442 80p |25D1941  350p | 25K612 80p
25C1914 30p | 25C2459 50p | 25C2923 75p | 25C3402 40p | 25C4020 150p | 2SD575 530p | 25D1063  200p | 2SD1445  200p | 2SD1944 50p | 25K684 950p
25C1921 15p | 25C2466 65p |25C2928  550p | 25C3405  130p | 25C4023  325p | 25D592 25p | 2SD1064  250p | 2SD1446  300p | 25D1958 80p | 25K685  1150p
25C1922  175p | 25C2486  275p | 25C2929  280p | 25C3409  400p | 25C4029  350p | 2SD596 25p | 2SD1065  160p | 25D1450 60p | 25D1959  210p | 2SK699 100p
25C1923 10p | 25C2492 50p | 25C2934 75p | 25C3416 30p | 25C4043 45p | 25D600 30p | 25D1069  150p | 2SD1451  200p | 25D1978 50p | 25K719 300p
25C1929  180p | 25C2470 85p | 25C2937  250p | 25C3417 90p | 25C4046 40p | 25D601 40p | 2SD1073  350p | 25D1452  275p | 2SD1984 60p | 25K724 500p
28C1940  110p | 25C2481  120p |25C2939  400p | 28C3419  120p | 25C4056  200p | 25D602 60p | 25D1088  150p | 25D1453  140p | 25D1991 50p | 55k725 550p
25C1941 27p | 25C2482 20p | 25C2944  300p | 25C3420 80p | 25C4059  400p | 2SD612 50p | 25D1094  375p | 25D1455  250p |25D1984  200p | Lo o-o a3s,
25C1942  350p |25C2483  120p | 25C2958 50p | 25C3421 45p | 25C4064  140p | 2SD613 70p | 25D1110  225p | 2SD1457  185p | 25D1996 asp | o0 007 475"
25C1944  350p |25C2484  185p | 25C2962  800p | 25C3422 75p | 25C4106  150p | 250617 300p | 25D1111 20p | 2SD1458 50p | 25D2006 75p P
25C1945  350p |25C2485  400p |2SC2979  160p | 2SC3423 60p | 25C4107 175p | 2SD633 70p | 2SD1113  225p | 2SD1459 60p [2SD2010  2s50p | 25K739 400p
25C1946  1500p | 25C2491 200p | 25C2987 250p | 25C3425 65p | 25C4123  230p | 2SD636 10p | 28D1128  200p | 25D1468 40p | 25D2011 80p | 2SK758 300p
25C1947  450p | 25C2498 50p | 25C2988  150p |25C3446  150p | 2SC4124  200p | 2SD637 15p | 2SD1133 65p | 2SD1487  225p | 25D2012 S0p | 25K789 500p
25C1953 45p | 25C2500 25p | 25C2995 60p | 25C3447  130p | 25C4125  275p | 2SD638 15p | 25D1135 75p | 2SD1434  150p | 25D2018 85p | 25K786 200p
25C1957 70p | 25C2502  140p | 25C2999 50p | 25C3456  200p | 25C4137 a0p | 25D639 20p | 25D1138 40p |2SD1496  300p | 25D2033 80p | 25K787 800p
25C1959 10p (25C2503  600p |25C3001 1400p | 2SC3457  128p | 2SC4138  200p | 2SD640 350p | 25D1140 40p |2SD1497  230p | 25D2061  100p | 5ok76 2250
25C1962  175p | 28C2512 20p | 25C3019  320p | 25C3459  180p | 2SC4157  400p | 250655 18p | 25D1142  350p | 25D1497-02 350p | 25D2066  250P | Hey7 3009
2SC1967  1300p |25C2517  120p |25C3020 1450p | 25C3460  130p | 2SC4159  100p | 25D661 60p | 2SD1145 25p | 2SD1505 90p | 2502125  180p

25C1969  160p | 25C2519 80p |25C3022 1850p | 25C3461  275p | 25C4161  125p | 25D666 25p [ 2SD1148  175p | 2SD1506 s0p | 25D2136 asp | 25K793 300p
25C1970  100p |2S5C2527  300p |25C3025  60Op | 25C3466  225p | 25C4169 @0p | 25D667 20p | 25D1153 30p | 2SD1508 60p | 25D2144 35p | 2SK794 315p
25C1971 400p | 25C2534 150p | 25C3026 450p | 25C3468 70p | 25C4199 400p | 2SD669 35p | 25D1159 85p | 25D1509 100p | 2SD2151 175p | 25K796 800p
25C1972  600p |25C2535  300p | 2SC3030  300p | 25C3481  300p | 25C4204 60p | 2SD673 350p | 2SD1160  150p | 28D1511 75p | 25D2255  175p | 25K809 850p
2SC1973  150p |25C2638  100p |25C3037  125p | 28C3482  276p | 25C4231  250p | 2SD676 250p | 2SD1163A 220p | 2SD1519  250p |2SD2331  250p | 25K812 150p
25C1975  120p | 25C2540 1900p |25C3038  125p | 25C3486  275p | 25C4235  300p | 25D717 180p | 2SD1164 75p | 25D1521 70p | 25D2333  150p | 25Kg17 325p
25C1980 30p |25C2542  300p |2SC3039 80p | 25C3502 50p | 25C4236  450p | 25D718 85p | 2SD1168  270p |2SD1525  450p | 2SD2340  225p | 25Kgs1 550p
25C1983 75p | 25C2545 S5p | 25C3040  260p | 25C3503 50p | 25C4237  500p | 25D722 240p | 25D1169  280p |2SD1526  100p | 2548 425p | Hoyars 850p
25C1984  150p | 25C2546 25p {2SC3042  300p | 25C3504  120p | 25C4242  120p | 25D725 200p [ 25D1173  350p |2SD1541  350p | 2556 700p | Sovare e |
25C1885  100p | 25C2547 85p | 25C3052 30p | 25C35056  240p | 25C4278  17%p | 2SD726 275p | 25D1185  280p |2SD1545  275p | 25J74 60p P
25C1986  100p | 2SC2550 50p |2SC3057  150p | 25C3506  260p | 25C4283A 850p | 2SD731 250p | 2SD1186  400p | 2SD1546  350p | 2576 220p | 25K903 500p
28C2001 15p | 25C2651 70p | 25C3068 60p | 25C3507  650p | 25C4300  200p | 2SD732 250p | 2SD1189 55p | 2SD1548  400p | 2577 350p | 25K904 500p
25C2002 15p | 25C2552 60p | 25C3070 35p | 25C3509  780p | 25C4301  300p | 25D734 15p | 2SD1191  120p | 2SD1554  170p | 25479 225p | 25K951 278p
25C2003 20p |25C2553  200p | 25C3071 25p | 2SC3514  170p | 25C4304  226p | 2SD741 120p | 2SD1192 90p |2SD1555  150p | 2SJ103 75p | 25K952 275p
25C2004 20p | 25C2555  120p |2SC3073  100p |2SC3518  120p | 25C4313  800p | 25D743 130p | 2SD1196  150p | 2SD1556  225p | 254109 200p | 25K955 a50p
28C2022  110p | 28C2562 90p | 25C3074  200p | 2SC3519  250p | 25C4381  150p | 250757 120p | 2SD1197  150p | 2SD1565 75p | 25113 1050p | 25K956 a00p
25C2023  180p |25C2563  200p |2SC3075  150p | 25C3526 45p | 25C4382  200p | 25D760 70p | 25D1198 60p 2SD1571  170p | 254114 1150p | 5cvas) 700p
25C2026 30p |25C2568  120p |25C3077  120p | 25C3528  750p | 25C4386  275p | 25D762 100p | 25D1207 40p | 25D1572  100p | 250116 1200p |, L
25C2027  200p |2SC2570 30p |25C3086  150p | 25C3631  225p | 25C4387  428p | 250763 140p | 25D1210  280p | 2SD1575  200p | 25J117 550p P
25C2036 50p [2SC2571  350p |2SC3089  130p | 25C3649  200p | 25C4408 50p | 25D768 180p | 25D1211  120p | 2SD1576  150p | 251119 700p | 25K1036  450p
25C2037 50p |2SC2577  110p |2SC3101  750p |2SC3552  270p |25C4429  275p | 2SD772 200p | 25D1213  220p | 2SD1577  250p | 25.162 680p | 25K1057  eoop
25C2053 120p | 2SC2578 170p | 25C3112 35p | 25C3568  200p | 25C4431 90p | 2SD773 20p | 2SD1218 75p | 2SD1579 80p |25J175 200p | 25K1058  800p
25C2055  1BOp |2SC2579  110p | 25C3114 40p | 25C3577  276p | 25C4466  325p | 2SD774 30p | 25D1223 75p | 25D1589 60p | 251182 150p | 25K1081  700p
25C2058 20p | 25C2580  175p | 25C3116 75p | 25C3584  200p | 25C4467  17Sp | 250777 400p | 25D1225 70p | 25D1590  100p | 280200 625p | 25K1082  450p
25C2060 40p | 2SC2581  225p |2SC3117  120p | 25C3591  200p |2SC4468  250p | 2SD784 850p | 2501227 40p (2SD1591  310p | 28J307 175p | 25K1102  375p
25C2061 75p | 25C2688  @00p | 25C3122 60p | 25C3595  220p | 2SC4517  200p | 25D786 100p | 25D1229  250p | 2SD1593  125p | 25K19 46p |5k1117  250p
25C2068 60p | 25C2590 40p | 25C3148  145p | 25C3597 75p | 25C4517A  225p | 2SD787 20p | 25D1237  300p | 2SD1595 70p | 25K33 40p | 5x1118  2285p
25C2071  140p | 25C2591 50p [2SC3149  180p | 25C3599  140p | 25C4531  450p | 2SD788 30p 25D1238  300p | 2SD1608  210p | 25K40 50p

25C2073 40p |25C2592  200p |2SC3150  100p | 25C3600  175p | 25C4532  1000p | 2SD789 20p | 25D1244 26p | 25D1609 asp | 25K55 100p | 25K1120  550p
25C2075 80p | 25C2603 10p | 25C3151  17Bp [ 25C3606  100p | 25C4542  40Op | 2SD792 400p | 25D1248 20p |2SD1632  320p | 25Ke8 100p | 25K1190  350p
25C2078 95p | 25C2610 80p | 25C3152 130p | 2SC3607 150p | 25C4742 275p | 25D794 33p | 25D1247 40p | 2SD1637 50p | 2SK73 75p | 25K1191 800p
25C2085  100p | 25C2611 30p |25C3153  178p | 25C3608 65p | 25C4744  350p | 2SD795A  140p | 2SD1251  180p | 2SD1647 a0p | 25K97 200p |25K1217  700p
25C2086 60p | 25C2621 70p | 25C3156  360p | 25C3616 45p | 25C4745  880p | 2SD798 175p | 25D1254 65p | 25D1649  260p | 25K106 40p | 25K1221  200p
25C2092  100p |2SC2625  190p |2SC3157  200p | 2SC3636  280p | 25C4747  37Sp | 2SD799 150p | 25D1263 90p | 2SD1650  150p | 25K107 40p | 25K1275  275p
25C2094 1200p | 25C2626  80O0p | 25C3158  260p | 25C3642  228p | 25C4757  200p | 25D80S 46p | 25D1264 55p | 2SD1651  150p | 25K109 150p | 25K1296  350p
28C2097 2300p |25C2630 1800p |25C3159  200p | 25C3657  400p | 25C4762  300p | 2SD811 450p | 25D1266 75p | 2SD1656  250p | 25K117 50p |56K1299  4s0p
25C2099 2500p | 25C2631 20p | 25C3164  270p | 25C3669  600p | 25C4769  220p | 250818 300p |25D1266  180p | 2SD1663  350p | 25K118 508 | 5ox1317 900
25C2118  1100p | 25C2632 35p | 25C3169  150p | 2SC3668  120p | 25C4770  250p | 250820 250p | 25D1267 55p | 25D1666 s0p | 25K125 100p P
25C2120 10p | 25C2634 10p [25C3170  300p | 25C3675  100p | 25C4820  225p | 25D821 550p | 25D1271 55p | 25D1667  120p |25K133 esop | 2SK1338  250p
25C2122A  300p | 25C2636 4a0p | 25C3173 180p | 2SC3678  280p | 25C4826 70p | 25D822 290p | 2SD1271A  22Sp | 25D1668 90p | 25K147 160p | 25K1341 500p
25C2131 560p | 25C2637 120p |25C3175 160p | 25C3679 140p | 25C4891 800p | 2SD826 30p | 2SD1272  200p | 2SD1669 85p | 25K152 40p | 25K1342 500p
25C2141 80p | 25C2640 1800p |2SC3178  125p | 25C3680  38Op | 25C4923  400p | 25D829 375p | 25D1273 50p | 2SD1677  200p | 25K161 30p | 2SK1350  200p
25C2153 40p |25C2653  100p | 2SC3179 70p | 25C3685  460p | 25C4924  250p | 25D836 s0p | 2501274 80p | 2SD1680  228p | 25K163 40p | 25K1356  225p
25C2166 80p [2SC2654  180p | 2SC3180  175p | 2SC3687  300p | 25C4927  500p | 2SD83I6A 60p | 25D1275 50p | 25D1683 45p | 25K168 40p | 25K1357  350p
25C2168  120p | 25C2655 50p | 25C3181  200p | 25C3688  650p | 25C5002  300p | 25D837 55p | 25D1276 60p | 2SD1684 70p | 25K170 50p |2sK1358  4oop
25C2188 70p |25C2656  580p | 25C3182  120p | 25C3692  150p | 25C5003  350p | 25D838 500p | 25D1277  190p | 2SD1706  325p | 25K184 350 | 5611377 150p
25C2200  2B0p |25C2660  100p | 2SC3198 30p [ 25C3715  480p | 25C5027  100p | 25D841 110p | 25D1279  600p | 2SD1707  400p | 25K192 a5p

25C2209 80p | 25C2665  200p | 25C3199 40p 25C3717  120p | 25C5048  300p | 2SD844  200p | 25D1288  175¢ | 2SD1708  378p | 25K193 aop | 25K1400  250p
25C2216 S0p | 25C2668 10p | 25C3202 26p | 25C3729  4S0p | 25C5044  250p | 25D850 170p | 2SD1289  250p | 2SD1710  200p | 25K195 150p | 25K1404  290p
28C2221 650p | 25C2671 100p | 2SC3209 120p | 25C3746 100p | 25C5086 250p | 250856 48p | 25D1291 280p | 2SD1718  278p | 25K197 140p | 25K1461 220p
25C2228A  80p |25C2681  170p |25C3210  550p | 25C3747  120p | 25C5129  300p | 25D858 250p | 25D1292 60p |2SD1729  230p | 25K212 35p | 25K1462  428p
25C2229 15p | 25C2682 70p | 25C3211  220p | 25C3748  100p | 25C5148  300p | 25D863 23p | 25D1293 70p | 25D1730  275p | 25K214 170p | 25K1487  250p
28C2230 80p | 25C2688 27p [25C3212  280p | 25C3752  250p | 2SC5143  300p | 25D864 200p |25D1297  300p | 25D1732  250p | 25K216 200p | 25K1507  300p
25C2233  100p | 25C2690 60p | 25C3225 50p [ 25C3781  150p | 25C5250  300p | 2SD866 120p | 25D1302 20p [2SD1739  180p | 25K223 50p | 25K1526  700p
25C2235 60p | 25C2694 3500p | 25C3242 30p | 25C3782 75p | 25D188 350p | 2SD866A  140p | 25D1306 45p | 25D1740  125p | 25K240 140P | 5k1537  aoop
25C2236 20p |25C2705 40p | 25C3244 4sp | 25C3783  300p | 2SD198 140p | 25D867 350p | 2501308 80p | 25D1748 90p | 25K241 30P [ 231546 900,
25C2237  540p | 25C2706  250p | 25C3246 60p | 25C3787  100p | 2SD199 195p | 25D868 260p | 2SD1309  140p | 2SD1756  275p | 25K246 30p P
25C2238 asp [ 25C2710 §0p |2SC3259  360p | 25C3788 80p | 25D200 180p | 25D869 150p | 25D1310  140p | 25D1758 60p | 25K300 25p | 25K1767  27Sp
25C2240 15p | 25C2712 20p | 25C3260  220p | 25C3789 78p | 25D201 260p | 2SD870 140p | 25D1311 e5p | 25D1760 80p | 25K301 40p | 25K2038  295p
25C2258 30p | 25C2714 20p |25C3261  230p |2SC3790  120p | 25D213 250p | 2SD871 260p | 2SD1313  1000p | 2SD1761 60p | 25K303 40p | 25K2039  750p
25C2259 60p | 25C2716 B0p | 25C3262  280p | 25C3795  140p | 25D234 90p | 25D879 60p | 2SD1326  200p | 25D1762 50p | 25K304 28p | 25K2134  225p
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REPLACEMENT VIDEO HEADS

HRJBO0EG, HRJBOOEK, HRJGOSEG

VHI0!
VH1000 (ALL MODELS)

Maodel Price | Model Price | Model Price | Model Price | Model Price
VHSAN3 800p | HRD750, HRDB30, HRDB60 1900p | NVFS 100 4500p | TLS1100 3100p
VS105, 112, 115, 116, 120, 125, 126, 201, | VHSAY3 1200p | HRD250, HRD257 1800 NVFS1 4200p | VHR120, 130, 14, 141, 143G, 14SP, 151,
202, 208, 220, 240, 244, 245, 247, 248, VHSBH1, VHSCH 1 2100p | 3V32, 8942, HR7665 1800p | NE.C. 15, 16, 171, 220, 23, 244, 274, VHR310,
250, 301, 303, 304, VSP8, VHSBP1 850p | HRD180, 190, 230, 610, 3V69, FV12L, N9OT1. 9012, 9013E, 9014E, 9014G, 9015, | 330, 4100, 4105, 4200, 430, 4300, 4400,
VSP82 850p | VHSBY3 2600p | FV20B, 26, 30, 32,33, VC141L  1600p | 9016, 9014, 902A. 9033, N9034, 9040, | 4500, 5080, 5100,
VP7100, V89300, V59500 850p | VHSD52 1600p | HRD370, HRD430, HRD470, 3V58, FV13H | 9053 9054'9055 9056, 9063, 9065, 9066, | YHRS200, 6600, 6850, 7100, 7200, 7250,
VP7200, V§9700. V59800 900p | VHSEH2, VHSDH2 1600p 1800p | 908, 5077 +979% 1 7300, 8070, 8100, 8101, 8200, VHR7800,
900p | VHSEY1, VHSEY2 1400p | HRD530, HRD700, HRD840, HRD870, N9096, DX 1000, 1600, PX1200  8S50p | 7810, B000SP, 8B01SP, VHRD4400, 4410,
vS2 900p | VHSFS1, VHSFS2 1300p | HRD910, FV14T, FV67H 2300p NoITA. 914C OT5A 8164, 917 9110,9126. | 4500, 4600
VS3 900p | VHSFG2, VHSFG4, VHSF63, GRC1, GRC2, 3 V41 2a00p | VHRD4610; 6700, 4800 3100p
VS10 1350p VHSFB3 1300p | BR906O, HRD330, 337, 440, 441, 637 641 PVCB00, 740, 744, 754, T63E, 764, TLS2000 4250p
VSP1 VHSTJ1, VHSTJ2, VHSTJ3, VHSWJ3, 660, 670, 720, 730, 740, 820 PV2300. 2400, 760. 794, 770, VHRS300, VHRGS00. VHR7400  4500p
VS33,36, 37, 38, 38E0G MKIl, 63, 55 se VHSYJ2 p | HRFC100, SR3300MS, FVadl  1600p | 774 1 1850p | VHR3500EX 2150p
765, 766, 767, 768, 865, 867, VHSVH4, VHSWH1, VHSXH1, VHSYH2 | HRD350, HRD960, HRD980, N380, N381 N830, N831, N832, N833 VHR16, 235, 335E, 4150, 4160, 4350,
VSF30, 33, 4,400, 410, 420,430, 440, 441, 1600p | FV46 4500p | N334’ NB3S. N836 ’ g ' 7250, 7260, 8250 950p
450, 455, 480, 480, 497, VHSWJI VHSXJ3 700p | HRS5000, HRS5500, 5800, 9000, 82611AH1 (FOR MODEL DX3000) VTC3000 1400p
VSG51, 58, 55, VXS450, GRUNDIG FV395 BRS600, SRS368E 5550p | Dx4000, N9610, NS7000 ‘2400p | SHARP
VXS470 ‘5°°P VS410, 415, 435, 450 456 460, 500, 505 Fv22L 1400p | Nggs 1800p | VC390, VC393, VC496 2750p
VS512, V5615, VS516 610, 520, 521, 530, 5. 16 Fva2 2600p | NgO52, N9530, DX2000 3400p | VC488 4200p
VS462, 465, 467, 467E0G2, VSF12, 15EK BARCELONA, MV55400 440, 500, soo VR182LY, VR202LV 1950p | ycop) 1700p | VC779 1800p
15EQH, 300, 301, 310, SE5100, 6100, 6110, 9100 FV6THV, FV68TX, FV77 3800p | pyc2300, 2400, 740, 744, 760, V<789, VC790 2300p
VSF320, 330, 340, 350, VSG30, TVRASO0, 4510, 5510, VS400, 440, 441, R2000 SERIES 4500p | 764 1a00p | V€200, 220, 300, 381, 383, 384, 385, 386,
33,34, 35 2300p | 500, 505, 510, 518, 600, 610 FV61LV, FVB2LV, FV67THV 4000p | psgo00 3800p | 387, 368, 471, 477, 483, 482, VC483, 486,
V811, ¥S12 1000p | y55180, VS6190, 700, 900, 801, 902, FyaaL £101.00p | pggop 3500p | 3300, 8381, 9100, 9300, 9400, 9500, 9600,
VS6, VS8, VS 2400p | 9091, GV200, 201, 2092, VPI60L, VR172L ‘95°P VH3, VH555 VHB00, VHT00, VH844, 850p
2250p | 5E2100, 5110 1a00p | HRJ200, HRJ205 3300p VC108, 208, 382, 402, 405, 408, 500, 550,

VSA1100, 1110, 650, VSF500, 510,550, | MADRID, SE5140, VS540, 1100p | 571, 573, 581, 582, 583, VC5W20E, 600,
560, 580, 590, 600, 650, VS5480 HRJBOSUK, HR.J610EK 71008 | i1, vh24 700p | 651 674, 681, 686, 6V3, 750, 780, 781,
V8GO, 64, 65, VSG70,73, 74, 75, MVS560, 620, VS550, 620, 630, 640 790 HRJ300. HRJ305, HRJ31S, D1000, D1100 1600p | 683, 684, 402,
VSX560. 580 3600p | 930, 940 op | HRJSIGEGHAI31BE 3750p | D1000X, D1500X, D4500, VPCD100, VC500, 871, 573, 580, 584, 600, 682, 693,
VS155, VS 165 2300p | 5120 2300', HRJB15, HRJ715, HRJB15 92009 | 01200, H2000X, D5000 1600p | 700, 772, 7810, 782, 7822, VC783, 8481,
VS20, 22, 23, 24, 25, 26, 27, 422, 425, 426, | y5g80. GV280 4500 | HRJ400, HRI405, HRJ4OTMS, HRJ41 VR6460, VRE520, 64VRE0, 858" VCA10, 100, 102, 103, 1031, 103,
427, 485, VSF10, 11, 180, 190 vs1so vS740 a400p OEK, HRJ415, HRJ416 4500p | yRe420 725p | 104, 105, 106,
VSF200, 210, 220, 221, 222, 230, 240, 260, | yg17 4600p | MATSUI VR6711 4 HEAD 1800p | VCA111, 113, 116, 131, 140, 202, 203,
261, 262, 265, 270, 275, 280, Mvseso SE6160, VERONA, vsseo VXS00E, 800A, 810A, 820, 80A, 7708, VR6440 2500p | 211, 234, 244, 254, 255, 30, 35, VCA4O,
V8F290, 510, 550, VSG20, 204, 205, 208, | ys6690 3500p | 773B 1200p | VRB441, VRE540, VR6541, VRE640, VCB311N, 320, VCDBO1, 802, VCMT3,
VSG21, 211,212,215, GRUNDIG VCRL3, VX730, VX750 1450p | VRE642 1300p | VCT212, 310, 410, VCT510, 72, VCT1314,
VSGZUIEOG 23, 24, 25, 805, 411, 415, | iys719, 720, 910, SE7120, 9120, VST10, | YXT38, VXT8S, VX990 1500p | DV761, VR612, 622, 5229, 63587, VCTS313 850p
417, VSP 100, 100EM, 110, | VX735A, VX765, VX850 1750p | VR6760, VR6761, VR6762, VR63SRY 7172 | VC6000, 6200, 6300, 7300,
716, 720, 800, 810, 910, 920, . .
VSPaS, 88KC, 8111, VSPY, VSR100, VS522, 5291, G210, 211, 220, 2292, VX600 1100p 7200 7700, 7750, 8000, 8300 1800p
100EDG 100EM, 110, VSX400  1250p RN E “00p | VX800 26505 | VR6920 ob | vC793 3000p
1300p MITSUBISHI SiOva. 4SB118VR412, 415, 6485, 6B, | VCAT3, VCT8S, VCT86 1600p
vs 109 VS603, VS606, VS607  2500p | HINARI e Eonn, 18320, HS700  1100p | 6880 1600p | VCE39' VCASGT, VCAG02 2a00p
vsts 2500p | VXL2,3, 4, 20, 25, 35 1000p | 15306, HS318, HS710° 1100p | VR6948 48s0p | VC585, VC685 1700p
vSses, vcoer 3450p | VXLE, V20H 1050p | Hs307 1900p | 20DV1, 20DV2, 20RW7, 21DVI, 21DV2, | VCSOET 3900p
VSF400, 410, 420, 430, 440, 441, VXL6 1200p | 12 VFHB15 2800
319 1900p | 21DV3, 25801, 02, 11, 12, 30DV2, 31DV, P
450,455, 480, 490, 497, VSX450, VXLT 1300p | 12310 1900p | 21Dv2. 31DV3, 35803, 03, 05, 11,12, 13 vcsoo VCH851,VCH852,
850p | VXLS, 9, 10, 11, 19, 90, VCR34H, VTV 100, | 13330 200p | a8SB4’ 71584 86SBI 91582 92682, | VCHEE 2700
op : . ,'91SB2, 92582, P
vsszo 204, 204, 205, 206, 20, 21, 211 200 1100p | 12300 L cE27 31 32 HB27 BV186. 190, 201 202 468, 411 V201, VCH80 VCH81 VFHB15 op
212, 215, 217, 225, 23, 24, HITACHI 31 32 ‘HSM33, 34, 35.37G  1650p | 202, 203, 2115, 312, 213, 223, 231, 232, VCA33 VCA36, VCA43, VCAd4, VCA46
VSP100, 110, 88, VSR100 110 VS)%%JO VT11, 14, 15, 16, 30, 33, 34, 330, 340, 503, o 2400p | 302, 303, 305, 311,312, VR313, 3210, g cA op
P | 640, 5030, VTP10, 30 850p 3219, 322, 3229, 323, 501, 6180, 6182, A A55 VCA63 1BOOP
gg%ﬂs VSGA‘lSEA V8G425 gsggp VT7,VT17, VT18,VT19 1600p HSE30 HSB30 1600p 6185, 6290, 6291, VR6293, 6362, 6367, C57 2800p
P ( VT35, VT350, VT38, VT39 1800p 6467, 6468, 6470 4600 Ny
VSF‘°°° Nsrioro,vsrios0 _ &s00 VT100, 110, 111, 112, 113, 115, 118, 120, 325‘13 Ny HoE20 HSE21. HSE:—.‘ V3360, 8440, 6442, 663, 6448, 6440, | DOR1OR FOR SL-T IME 3100p
125, 128, 220, 225, 400, 405, HS$300, HS301, HS302, HS310, 6542 66 3 1250p | DSR-21 R FOR SLC 8-C9 2600p
vonaooo, VCRA000, VCR5000, VCR6000 | VT410, 413, 414, 415, 416, 418,510,515, | 45273, HS550Q 1000p 1800p | DSR-35R FORC20, C30, C40, SLF1UB
16850p | 517, 518, 520, 525, 526, HS200 550p 49886, VR6548, VR6648, SLF1E2 PIN, SLC24PS, 33E, 34, 44PS,
VTV10 1000p | VTM625, 626, 725, 210, 211, 215, 726, HS337, HS347 1000p | VR6843 2750p | SLF11, 30PF, 35, 60PS, SLK8S5,
VCR7000, 7800, 8000, 8800 1100p | 727,728, 820, 821, 825, 920, HSB12, HSE 12, HSE22, HSM16G, 18 SAISHO SLT20ME, 30ME, SL100 1500p
AMSTRAD 921 o 1100p | 23, 25, 30, MX1 700p | VR100, 605, 705, 805, 305, 1000, 1100, DSR-43R FOR SLC7 RANGE, SL5000,
vcmsoo VCRS5200, VCR9000, gao 0 4200, VT5000. VT 550p | HS411EZ, HS411GZ 2100p 1200, 1600 00p SL5100 $L3000 1 PIN, SLCEE, SL36ES
TVR 900p | VT4000, VT4200, V5000, 5500 L oop | HSB11, HSB21 1600p | VR3300X, VR3600X, VR3650X, VR3800 | SL3
vcmooo 1000p | V15600 o 6700, 6800, 7 100p | HSBS52, HSES0, 52G, HSM36, 50, s 1400p SL3000 $L8000, SL808O, SLCSE, seME
VCR1000, 2000, 6000, 61000, 62000, 8030'3046 68186 ot g % 000, 8000, | 55,57, 58, 60 100p | VR3200, VR3500 1400p 1600p
8600, 8602, 8700, 9005, DD8900, DDBYO4, VT87'oo o s’ 95.0059700 HSES1 ZGOOp VR2000  VR3300, VR3600 1400p | SLV201, SLV202 1500p
TVR 1" 850 HS410 3000p | VR2500 2650p | SLK95, SLTSOME 2900p
TVRZ TVR3, VCR4600, VCR4600 MKIL W P | HS412, HS421GZ 3100p | VRSE000X, VXG000A, VXL12X  1500p | SLV275, SLV3T3VB, SLV410,
VCR400 op 8 9, 56, 57, 570, 675, 576, 580, 585, HS5300, HS5424, HS5600 2500p SALORA SLV412, SLV427, SLV4T4 1900p
VCR8800, VCR8804, VCRI340 2100p VT ﬁggp HSM20, HSM55 1900p | 766500 1600p DSS;SSOSEHHOOP
VCR8603, VCRE604, VCR8704, VCR8714 HSMd0 2350p SLHF1 op
350p | VT130, 135, 138, 145, 250, 256, 268, 420, | HSMS9, HSMOGE 6050p | SV7500, SV8200, SVB300, SLV656, SLV715, 725, 727, 757, va777
VCR9140, VCR9142 2550p | 425, 426, 428, 430, 431, NV300, 322, 332, 333, 340, 390, 2000, sv 1500p | g v/815' S1v825 4100p
VCR9340' 3e50p | V1438, 535, 536, VTL30, 301 vimeso. | 2010, 3000, 7000, 7200.7500, NV7800, SV“OO SVv8400 1600p | g1y353U8 2100p
VCR9244 3a50p | 635,636 400p | 7850, 8170, 8200, 8400, 8600, 8610, 8620 SVSWOS 12090 | CCDF340F, CCDF500E, CCDVIOE,
UF020, 22, VCR3000, 3002, VT52  VTE0, VTGIE, VTB2E, VT63, VT64 25p g&gg‘}' Va0 sve910 34509 | CCDVI5E, CCDSPSE a800p
9500 1750p 850p | NV777, NV330 1150p | 20200 Sugo 2800" SLV801, SLV802 2500p
FISHER ?mgg’)ﬁw VT260, VT450, VT4918900 NV8050, NV8051 2500p | 2Vc)00 Sv8710, SV8T50 1500” SLV310, SLV315, SLV325,
g\z/? P741200 751110 751250751360 o, 018820 | vrs3 a00p 050, 1050, VDS 568, 280, 450, 623N, SVes00, 56900, Svaes0, SYEET0. | SV s1vata, stvaro, swama, o w
, 1050, , 260, 280, 450, $V8970 g ¢ ' '
FVHP721, 723, 730, 830, 905, 906, 907, ‘9’2732922:”"212 620, 622, 720, 722 822 460, 465, 470, 480, 650 1100p | 2vaa110, V8910 2650: sivaes. %L;/ago 252, 258, 262, 280"
908,910, 911, 915, 916, 918, VTE60E 2500 AG6010, AGB015 2000p | 823N, 5V8920 3500p ! 25, . 280,
FVHP5000 5001, 5005, 5050, P | AG6840 2000p | 923N a500p | SLVXI, 1150p
VT570, VT576, VT880, VT585, VT5E8, NV100, NV200, NV370, NV380, (d swasa swus SLVXS0,
1100p | yyeqg 2500p 100, 2 . . $SV8600, SV8700 1550p | 31yx 2000,
vssssoo 7100, 7500, 7600, 9900, VBR330 | 7540, 545, 546, 548, VTDS60, 665, WGD% 0 AVHeS 575p SV8420 2400p SLVX75 SLVXS0, SLVX95 30004
0p SV8620 2100 . i
VBS7000, VBS7100, VBS9000 20000 e, . et S 140, 745, 746, ACETt, AGBI%0, NVFES, NVHTS, N7 Sv8300 25000 SLV282, SLVX30, SLVX35 2025p
FVHPS500, 711, 715 721,722, 730, 830, 748, 753, 754, 830, 831, 835, 838, 840, 2600p | 58830 2200p | 21veq SL’VEIé S&%g 3aoop
5100, FVHD72 1100p | {Trrgs7) 845, 930, 931, 935 1800p | NVFS1 4200p | 5v8720 2250p | 31VE9) ' 51508
PURP128, PYHIPE30, FUHPSBO 25008 | VIF770,774, 775, 860, 561 NVGI9 2300p | 2vasz0 1500 | SWVESQ 625, S1vES00. SLVETOD
i i | g MR 0T aweive "
FVHDAZ)E; FVHD140, FVHP1, FVHP10 V85, V786, V188 2000p | \ySD30, 10EE, 11,2, 30,35 1000p | SV8500 1500p | TOSHIBA
it p VTF780, VTF785 4800p | NvT3s nvGes 1200p | SVX301, VB90O, 910, V510, V320, V63 1500p
Ehibas0, FVHP1100, 1200, 130, 1340, VTF 180, VTF185, VTF280 8500p | V11, NVM3, NVM5 4200p 5600, VX510, 511, 520,616, VX626,627 | yogso 3300p
1410, 2000, 20, 210 300, VTF350, VTF351 5150p | AG2100, AG2200 717, 614, 619, 629, 710, 712, 720, 730, V8600, V8650, V8700 3000p
FVHP310, 410, 4 VTM220, VTM220E, VIM220UK 30000 | ny430, NV431, NV433, NVSD2, stozz 970,971,972, SV716,717, SVX303, 305, | y21, y31, V32, V33, V50, V61, V62, V53
FVHD2S0, 270, 370 FVHP1500, FVHPZSO VTS390E 5150p | NvSD35, NVSD3 VB510, 520, 610, 616, 617, 619, 620, 626, o R e K oo
op | I-V.C. & FERGUSON NV730, KV730F. NV770 627, 629, 710,971, V1520, 616, 621, 626, | vse, V57 550,
FVHP132, 1400, 1440, 320, HR2200, 3300, 3320, 3330, 3350, 3360, 4 HEAD 1150p | 900,910, 1200p | 71, v73, V74, V75, V77, V8O, V81, V82,
440, 445 35850p | 3660, 3750, 3860, 4100 NV366 1700p | SVYX319,VB770, V1710, 730, 731, 735, V83, V841V8S5, V86, V87,
FVHP470S, FVHP4TSHY 22000 | 3292, 8900, 8901, 8902, 8903, 8906, 8922 NV21 HQ, NV 180, NVD48 1700p | 750,751, 770, VBT50, VK8220, VX750, V88 1050p
FVHP1250, FVHP430S 1950p a928 3v01, 3V06, 3V Zg N NV7881 ' 1700p | YX7330, VK770, VKB225, VR1730, 11?36.: DV90, 96, 97, NM3, V108, 109,
aooo 3HSSDB, GHV121,RQ2011, 2031 | \i5d100" 8504, 8923 8924 8925,8929, | NVBI0. NVB90, NVOT0 2400p | YX1560, VX561, VX1580 2200p | y5470, V5480 1300p
e 19009 | 5935, 8941, 8943, 8 AG6024, NVG33, 46, NVL23, 25, 28 PL3OLR, PX3031, 31R, 32R, 990, 92, 991, | vg00 | 2350p
GVH51 GVH122, VCP4000, VEPAIOG, | 3i1g) 3\,233\,24 3\,31 ' 3v35, 3V36, avas, | Nvier g et it PXP30, PXR30, VX 1260, SVX503, V880MS 2600p
CP4200 339, 3v. 0p | 49, 7odPx NVSD20EE, §X3230, 3231, 3260, 3261, VK30, 300, 00G 3700p
GHV1232, 1233, 1241, 1242, 1243, Y2us BRI1E00, HAD140, 141, 142, 143 150 153 400, 4 1230, 1260, 1261, vsooG V509G 2500p
1245, 1246, 1266, 1290, 1291 156, 167, 158, 160, 5101 ’ NVG10 11 12, 14, 16, 120, NV250, 280 VK30R, 318, 32, VXK300, 301, 306, 320, 2500p
GHV1295, 1296, 1891, 8210, 8215, 1221, | [t (0 7ad P a2 0000 suaa avas 150, ic6 327,326, 336 op vaoos V301, V305, V306,
1240, 1241, 1247, 1248, 2145 3V46, 3V47, 3V52, V64, : ‘ VG18 1400p $11230, 1240, SVX600, SX1230, 1231 V309G 2550p
VCP400, VCPA130, 4300, 4301, 4305, 3VE6, 3V56, 3V57 200p stzo 21,22, 25, 28, 200, 1260,1261,7120, 7121, 7220, SX7221, | v61, V63 1200p
A A AL AL HRD154, 170, 171, 210, 211, 217, 310, 1200p | 7230, 7301 19008 | v110.V120, V130, V140, V210, V211,
$571 Ghiv393p 1393 1900P, 1290 320, 321, 350, 621, 622, 525, 526. stso NVG300 1600p | SANYO 12,
129190, 126310, 1200P HRDS27. 540, 550, 560, 590, 770. VGAS 1100p | VTC5000, 5400, 600, 6000, 6010, 6500, vzzo V221, V222 1100p
CaE1285P0 GSE 1598 1207, 1891, 1910, | HRDX20, HRDX23, 8950, 895 V0 2400p | VPR5000, VTC 1500, VICM 10, 11, 20, 21 | V711, VB8O 2700p
3V64, 3V65, FV10, FVIT, FV20, FV21, Fv26 | Nvess 1650p | VTCM25, VTC2000, 5100, 5150, 5300, VCPB1E, VCP2C2 1000p
o, 2000, G 20 sE G 2301 900p | NV600 1050p | 5400, V65, V66, V6 950p
R VI AT HRD565, HRDS66, 3V48 1800p | AG6B00, AH6810, AGE820 2100p | VTC5350, 5370, VTCNX10, VICNXTS, zo V312, V322, V412 2600p
QUISY22, QUISY24, RC205P, RG11P. HRD725, HRD755, 3V43,3V63  1800p | AGE100, AG6200. AG6300 2100p | 30, VPRS00 1G 4800p
HG20 RE2001 RaZ0 ’ g 8930, 8931, 8933, 8940, 3V29, NVG7, NVGY, NV230 700p 2;”5655590;’0 5550, 9100, 9300, 9350, 9355 xsost\%g(\)/s\;gg Fvsmuv(, V11,
¢ ; f 560p | NV780 2000p | 94 659F, V660, V660! 2200p
pr 8945 o0 & 2400p | NVG 15, NVG400 2600k | VHR1110, VHR1150, VHR1300, iy v V03T, V4136 9200p
3V00, 8902, 8903, 8909, 8912, NVM7, NVMC20 3800p | VHR2300, VHR2370 800p | V703W, V813 4000p
[OHV 4400, 4400, GSE-Q404F QU'S}’“ 8922 1000p | NVF70 5200p | VHR3200, 3270, 3100, 3110, 3150, 3300, 8000p
GSEQ121 RQO2011, RO2031, 0P | Fv31, FV4IR 1150p | NVJ45, NVJ47 1200p | 3400, 3310, VHRD500 1100p
RaZ0 1950p | FY37, FV43H, HAD86O 2000p | NVSD40 1050p | VHR1500, VHR2500, VHR3330  1500p
P | BR7000E, BR7000S, BR7030, NVF75, NVF77 4300p | VHR2700 2a50p GRANDATALTD
G-E-C- BR7030/40H, BR7040 2100p | NVF55 2800p | VHR7900 3000p )
4000H, 4001H, 4002H 12009 | HR7200, 7300, 7350, 2650, NVFS200, NVFS88, NVSF90, VHRS5700, VHR7700E, .
V4001H, V4004, V4100 1200p | BR6200 800p | NWB000 3600p | VHRD4710 TEL 01 81 '9002329
V4005H 1500p | HRD455 1600p | NVHDS0, NVHD 100, NV HD 101, NVHF ~ | VHR150E, 153, 154, 1601R, 240, 250, 251, .
GRANADA HRD520 1400p | 100 2300p | 27, 350, 474, 5350, 7500, VHR7530, . -
CSl, DS2 1800p | HRD300, 400, 680, 600, 620, NVSD1 1000p | 7540, 8500SP, 8800, VHRDS350E, 5450€, FAX: 0181-903 6126
VHSAH1 1100p | 640, 650 1500p | AG7330, AG7350, AG7365, 6550 1800p ’
VHSAH3 2400p | HR4100 1000p | AG7450 5000p | TLS1000P, TLS1001P,
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Model Price | Model Price | Model Price | Model Price | Model Price
AKAL TX3650, VCR3000, VCR3002, 406, 407, 4092, 410, GV411, 412, 418, 415, N.E.C. V1710, 730, 750, 970, VX710, 712, 720, 730,
VP7100, V59300, VS9500, V59700, VS9I800 VCR9500 75p | 416, 417, 4192, 4200, 420, 430, 434, 435, N830, N831, N832, N833 100p | 970,971, 972 100p
120p | FISHER GV437, 440, 450, 4592, 460, 464, 470, 500, 5 80p | VX9880 110p
VS1,VS2, VS3, VS5, VS12, VS15, VPBE 70 | vgs7000 2a5p | 501. 5050, 5095, PVC2300, PVC2400 180p | SX7121 95p
VS10 655 | yBs8000 220p | GY5105, 511, 530, 5395, 540, 560, 5695, DX1000, 1600, 1800, 2000, 3000, N9012, 9013, | sANYO
VSX9, VS108, 112, 115, 116, 120, 125, 126, FVHP520, FYHP530, FVHP420 60p 21‘620226‘;1%"%57%010-“04-“2‘15102 76 9014, 9016, N9033, 9034, 9053, 9054, 9055, vrcsooo 5150 6000, 6500, VTCM10, 11, 20
155, 165, 205, 220, VS24, 240, 244, 245, 247 . 5106, p | 9056, 9066, 9096, 9110, 9120, 21,30,3 5p
28 250,512,518, ;grs@?ﬁ:gﬁa 8227071 118,720 | i N9510, 9520, 9530, 9610 80p | V7csio0, vrcsaso VTC5400,
516 200 | FyHPe30, 840 VXL2 80p | NATIONAL PANASONIC VPRS00 80p
g:ggggég VS25, VS35, VS37, VS38, V55.83, FVHP905, 906, 907, 908, 910, 911, 915, 916 x;tgov&ga\:x&%ﬁyo VXL11, VXL19, mggg‘ NV330PX, NV332, NV333 Nv34o‘wop ﬁgg?gg - 1:3::
. 0p | 918 75p |
200 100p | NV777, Nv788 100p | VTC1100, 1300, 1500, VHR1100, 1110, 1150,
\522{7\455, V58, V59 'ggz vBRaaobvBsmou, VBS7600 VXLa, VXL38, VTV300 70:: NV2000, NV2010, NV3000 80p | 1200, 1300,
eeos Tosg.| YB990 100p | 15 vXL6 100p | NV7000, NV7200, NV7800 75p | VHR1500, 2370, MVR220 80p
2339 05p | VBS3500 VXL3, VXL20 90p | NV8600, NV8610, NV862 145p | VHR2100, VHR2300, VHR2500,
ALBA FVHD 140, FVHD40, FVHD5S, FVHP1, FYHP10, HITACK NV230, 250, 280, 430, 431, 433, 450, 460, 465, | VHR2700 100p
VCR40000 130p | FVHP20 110p | O 470, 650, 730, NV770, 810, 870, 830, 970, AG | VHR3100, 3110, 3150, 3300, 3310, 3400, 3500, 3700,
VCR5000, VCR6000 108p | FVHD230, 250, 270, 370, FVHP 1100, 1200, 11,14, 16, 17,19, 33, 330, 34, 35. 350, 38, | 1500 1050 3800, VHRDS500, 700, TLS1000, TLS1001  65p
VCR161, VCR222 100p | 1250, 130, 132 39, 88, ‘%5030 - 250 | NV370, NV380, NV480, NVE30, NV780, VHR120, 130, 14, 147, 143, 14, 150, 151, 153,
VCR3000X, VCRA000, VCR4000X 75p | FVHP1340, 1400, 1410, 1440, 1500, 2000, 200, ﬁggg' nggg v‘régao - VT830‘0 op Nvegg, NV850 ; . 70p ;33, ;gb12,5:7;,7};1;;9;}gzoégzz;jsg,g?g,go
ngoo‘ VCRTER0, VERED0E VCRSE00 :(1)(5’: g:g‘ ggg‘ gbggouo 420, 430, 440, 445, 470 V8500, 8700 60 :xgﬂ;\11%?8141,A§32013‘1A5(.312.115& 30, 1301,gsp 4100, 4105, 4150, 4200, 430, 3306‘ 4350, 474,
TMETEAD 475, FVSD2905 ng‘;go";:ggo VT8800, VT9300, VT9500, 400, NVH70 p | VHR4770, 5080, 5100, 5200, 5300, 6350, 5700,
NVFV1, NVM10, 3000, 3300, 40, 7, 9000, 9900, | 6850, 7100, VHR7200 7250, 7260, 7300, 7400,
TVR123, VCR4600. VCRA4700, ;Z;‘Ps‘m 5005, 5050. 5075, 8100, 975, %:5 VT52, VT57, VT61, VT62, VT63, 64, 65, 85, 86, | Nymst, 4 70p | 7500, 7520, 7530, 7530, VHR7540, 7700, 774,
VCR5200 80p =B | 620 60p | NvMm 1, NVM3, NVMS5 70p | 7800, 7810, 8000, 8100, 8200, 8250,
VCR7000 8op | G.E.C. VT3000 120p | o ipS 8500,VHRB800, 8801, VHRD4400, 4410, 4500,
VCR1000. 2000, 6000, 6100, 6200, 8600, 8602, | 4005 180p | VT100, 110, 111, 113, 115, 118, 120, 125, 128, VRE450, VRE6920 170p | 4600, VHRD4E10, 4710, 4890, 6700 60p
8603, 8604, V4004 100p | 130, 135, 138, VRE540 100p | YMDEE, VMD6SP 8op
VCR8700, 8704, 8714, 8800, 8804, 9000, 9005, | Y4007 80p | V145,150, 168, {70, 175, 220, 225, 250, 255. 2. VR VTR 1000 70p
258, 260, VTL30 60p | VRO442, VRE542 79 | iesoto 754
9244, 9340, GOLDSTAR CRieto vilteon Soh | VR2025, VR2580 100p 60 p
DD8300, D834, TVRE 100p | GHV1221, 1232, 1233, 1240, 1241, 1242, 1243, P | Dy186, 190, 286, 291, 292, 468, 471, 562, 571, | SHARP
TX3650, UF20, 22 24, VCR3000, 3002, 4000, 1244, 1245, Jv.C. 761, VR201, 202, 203, 211, 2115, 212, 213, 223, | VC200, 381, 384, 385, 386, 388, 390, 393, 838
9500 75p | GHV1246, 1247, 1248, 1250, 1266, 51, 8000, HR3300, HR3330, HA3360, HR3660, 311, 312, 313, 3210, 3219, 322, 32, 29, 323, 9100, 9300, 9500, VCI700 0p
VS1004 10Sp | 8200, 8210, 8215, HR4100 130p | 535, VR20DV1, 200V2, 20RW7, 21DV, 21DV2, | VC7300, VC7700, VC7750, VL7800,
BLAUPUNKT VCP4100, VCP4130 HR7200, HR7300 50p | 21D, V3, 25801, 26BO2, 11, 12, 302, 303, 305, | VC8000 110p
RTVI00 200p | GHV1250, 1291, 1295, 1296, VCP400O, 4200 HR7350, HR7600, HR7610, HR7650 31DVI, 31DV2, 31D, V3, 35B11, 35B12, 35B13, | V(8300 115p
P | 4300, 4301, HR7655 50p | 72SB8, VR30DV2, 35B02, 35B03, 63587, VC300, 387, 471, 473, 481, 482, 483, 486, 488,
RTV200, RTV222, RTV224 20p HR7700 50p | 715B¢, 71585, 71588, VRa6SB2, 91582 496, 8481 80p
VCP4305, 4306, 4310, 4311, 4315, 4320, 4321 P g . g 3 2
RTV202, RTX200 1900 | e aaze T o | HRD110, 111, 120, 121, 220, 225, 925B3, VR6180, 6182, 6185, 6285, VC402, 500, 571, 573, 581, 582, 583, 584, 585,
RTV322, RTV248 100p | == =22 P | BPs000 60p | 6290VR6291, VR6293, 6362, 6367, VCSF3, V(8581 80p
RTV306, 307, 309, 310, 311, 312, 328, 414 GRANADA HRD140, 141, 143, 150, 162, 157, 158, 160, VR6390, 6391, 6393, 6467, 6468, 6470, 6561, | VC108, 405, 408, 550, 600, 651, 674, 681, 682,
434, 424,707 135p | VHSH1, VHSAH3 100p | 190, 250, 257, 310, HRDA455, 565, 566, 725, 6670, 6581, 6670, VRE676, 6710, 6760, 6761, | 682, 684, 685, 693
RTV211, RTV214 140p | VHSVH4, VHSWH1, VHSXH1 60p | 755 HRPSO asp | 6762, 6870, 6970, 6975. VR68SB4, B6SBI, VC700, 750, 783, VCBF3, VCBY3
RTV324, RTV32565p VHSYH2 50p | L4RD170, 171, 180, 210, 21 1, 217, 230, 300, 92583 5p | VC208, 671, 772, 779,780, 781, 782, 785, 786
RTV315, RTV316, RTV319, ATV320, VHSBH1, VHSCH 1 150p | 320, 321, 330, 337, HRD350, 370, 400, 430, VR445B9, VR445B920, VR4458922, VR6443 787, 793, 800,VC7810, 7822, VCA100, 102,
RTV317 50p | VHSBP1 138p | 440, 44 1, 500, 530, 700, 750,950, 6843, 6843, VR6943 103, 104, 131, 140, 170, 202, 03, VCA234, 501,
RTV307, RTV333, RTV338, RTV404, VHSAN3 110p | HRS5000, 5500, 8000, 9000, BRIOSO, BRSE0D, | VR3260, 6349, 6448, 6449, 6548, 6648, 502, 602, 5011, VCB311, 361, VCD8O1, 802,
RTV424 asp | VHSDS2 125p | 605, 920, 925 495B620, 6448695, 495B6 110p | VCH8S1, 852, 882, VCMT3, VCTT2 65p
= VHSAY3 126p | HRD227. 520, 52 1, 522, 527. 600, 610, 620, VKR6850, VKR6855 70p | VCA10, 103, 105, 106, 113, 11613, 211, 234,
FERGUSON VHSBY3 100p | 537, 641,850, 830, VR501 110p 244, 254, 30, 33, 35, VCA36, 37, 40, 43, 454,
3292, 3V00, 301, 3V16, 3v22, 8900, 8901 VHSEY1, VHSEY2 70p | HRDB40, HRDX20, 22, HRJ200, 205, 300, 305, | VKRE800, VKR6810, VKRE320 48, 50, 505, 51, 52, 63, 54, 55, 56, 57, 58,
8902, 8903, 8904, VHSCCY 100p | SR330, HRS10 S T 128 | SE410¢, VR231, 2310, 2319, 231, 232, 2329 VCAB0, 605, 615, 67, 68, 1031, VCB320,
8906, 8909, 8912, 8922 120p | cpANADA HRDBAO 550, 560, 580, 590, 640, 660, 670, 237, 23, 241, 2410, 2419, 242, 243, 245, 2469, | VCBS97, vCD80S5, VCD806, 810, 815, VCHSE0,
3v23, 8923, 8924, 8929 50P | \risops, VHSFY2 80p | 720, 730, 740, 770, HRDB20, 860, 670, 880, 247, 2479, 251, 252, 256, 257, 258, 33, 19, 332, | 81, 85, 865, 910, VC51000,
3v29, 3V30, 8930, 8931, 8933, VHSTJ1, VHSTJ2 1509 | 910,960, 980, HRDX20, 25, HRJ? 10, 3329, 333, 337, 339, 3419, 342, 343, 3469, 347, | VCT212, 310, 410, 610, VCT1314, VCTS312,
8940 6Sp | yher)3 65p | HRJ215. 315, 316, 318, 400, 405, 407, 410 3479, 35, 1, 362, 367, 358, 422, 4229, 432, 437, | 313, VCTI0ET 80p
3V31, 3V32, 8941, 8942 60p | VHSWJ1, VHSW.2 120p | 411, 415, 416, 507, HRJG 10, 615, 715, 97, 442, 4229, 432, 437, 442, 44,5, 4469, 447, yecio 70p
3V35, 3V36, 3V38, 3V39, 3V49, 8943 VHSXJ3 85p | HRS4700, 5800, SR3200, SAS36BE  125p | 4479, 451, 452, 457, 458, 459, 512,522, 5229, | SONY
8944 VHSY)2 80p | HRJG0O sop | 6379, 642, 647.722,7229, 723, 7378, 747 SLCE, SLJ10, SLTEME 140p
3V42, 3V43, 3Va4, 3V45, 3V48, 3V53, 3V54, VHSFJ2 140p | LogIK 83899439489 =02 70p | 5105 SLCT, SLJ7, SLJ9, SLTIME 140p
3V55, 3v57 VHSFS1, VHSFS2 130p | yross 180p SAISHO SLCY, SL8000, SLBO8O, SLT50 165p
8945, 8947, 8948 a5p | VHSFG1, VHSFG2, VHSFG3, VR2000, VHL3 90p | SLB0OOE, SLBOBOE, SL8200, SLB600  175p
3V58, 343, 3Vaa, 3V59, 3V6e, 365, 8950 VHSFG4, VHSF63 180p | MATSUI VR3800, 3200, 3300, 3500, 3600, 3650, SLV255, 125, 213, 225, 262, SLVX1,
5 5 3 A ' .y g VX600, 730, 735, 750, 755, 765, 850, 6000, VRS4400, 5000 75p | 20.3 95p
8951, FV10, FV11, FV12, FV13, FV14, FV20 GRUNDIG vS888 750 | v
FV21, FV22, FV26, FV32, FV39, VC141L  45p | MVS400, 440, VS400, 410, 415, 435, 440, 441 /X 1000, VX200, VX2500, VX3000 VR3400 100p | TOSHIBA
FV3IR 110p | 450, 456, 460 URE000 . . g gop | SAMSUNG V85, V57 v 85p
FVBIL FV62. FVET, Fye8. FU70, FU71, P72, | VS180. 200,220, 226, 262. 265, 267, 2xs0800, VX800 0B | S UXer Ko weay 2t wXE16, .31 Va2, V51, VS, V53, VS600. -
x}g',f\g]‘“_‘ FV46T, FV57H 122": 1600, 2000, 2080, 2200, 2280, MITSUBISHI VX714 75p | V61, V63, V65, V66, V67 150p
Fvarh 8op | MVS200RC 90p HS200 200p | vB520, 510, 610, 616, 617, 619, 620, 626, 627, | DVBOB, DVBOD, V73, 73, 74, 75, 77, 81, 83, 85,
P | vsiso HS300, 301, 302, 307, 310, 337, 338, 347, 349, | 629, V1510, 520, V1611, 616, 621, 626, VX510, | 86
3vs2 SSP | yg310, 311, 315, 320, 326, 340, 345, 380, 335 411, 412, 421, 480, HSB10, 20, 30, HSE10, 20, | 511, 520, VT 320, 5600 80p | V108, 109, 110, 120, 130, 140, 99, 209. 210,
FV4TR, Fva2l 100p | 445 85p | 30,70 80p | vB90O, VBII0, V1900, V1910 1 211, 220, 221, 411,V421, 609, 610, 611, 659,
FIDELITY VS150 75p | HS303, HS304, HS306, HS307, HS330, HS400, | PX980. 981, 982, SES001, SV9001, SVX307, | 660, 711, 880 120.,
HQ5200, VCR1000, 2000, 600, 6000 LC290N, LC295SN, SVS 180, VS 170 70p | HS700 110p | 319, 322, VB750, 770, 8220, 8225, V1770, 790, | V91 G, V95G
6100 180p | VS 160, BARCELONA, FLORENZ, GV4000, HS318, HS319, HS410 110p | 8220, 8225, VKB220, VPX31, VX750, VX770, | V212, 213, 22-2, 3i2, 322, 403, 412, 413, 510
VCR100 160p | 4000, 4001 HSM1000, 16, HSM23, 25, 33, 34, 35,37, 54, | 790, 8220, 8225, SE9000, 9001 703,813 op
VTR1000, VTR1001 100p | GV4002, 400, 401, 4010, 402, 403, 404, 405, 55,57, 58, 59, 68 55p | SVX301, 303, 305, SX7301, VB710, 971, VCPB1E 1 10p

REPLACEMENT IDLERS & PULLEYS

Make Models Description Make Models Description

Hitachi VT11, 14, 17,19, 33, 34, 35, 38, 39, 52, 57, 61, 62, 63, 64, 65, 85, Ferguson  3V39, 3V30, 3V31, 3V32, 3V353V36, 3V38, 3V39, 3V49, 8930,  Take Up Clutch PU 51380
86, 330, 350, 640, 16S, 5030 FF Rew Idler 6886792 8931, 8933, 8940, 8941, 8942, 8943, 8944

Order Code: IDLO1 Price 100p JV.C. HR7200, 7600, 7650, 7655, 7300, 7350, 7610 Take Up Clutch

Hitachi VT680, 6500, 6800, 9300, 9500VT4700, 9900 Play Idier 6861482 6861481 PU 53462A PU 51380

Order Code: IDLO2 o Price: 180p Order Code: IDL23 Price: 200p

Blaupunkt RTV301, 306, 307, 309, 311, 312, 315, 316, 317, 319, 320, 404, Idler Phili " DBE3:. -
114 424, 434, 444, 478, 707 ilips 532, VR6520, 6843, 644 Reel Idler

Goldstar  GHV1221, 1232, 1240, 1241, 1242, 1243, 1244, 1245, 1246, 1247, Idler Sharp VC600, 651, 681, 682, 684, 685, 693, 699, 700, 783, 6FR, 6V3,  Idler Assembly
GHV1248, 8000, 8200, 8210, 8215, GVHP51, VCP4100, 4130 6F3 NPLYV0107GEZZ

Grundig  MVS400, 440, VS400, 410, 430VS450, 460 dler Order Code: IDL88 - Price: 615p

National NV230, 250, 260, 280, 370, 380, NV430, 431, 433, 450, 460, 465, Idler Arm VXP 0521 Philips VR6843, 6943, 44589, VR445B920, 4458922, 6943 Reel Drive Unit
o708 ?20,155(1157?2, 330'3’(;‘\/183100' B0, fg%ggofg%g‘o‘/?;bo Sharp VC772, 780, 781, 782, 785, 186, VC787, 800, 793, 799, 7810, Idier
1500, 1810- AG3100, 200, NVHES, 70 ‘ e 7822, VCA100, 102, 104, VCA131, 140, 170, 202, 203, 234, 501, NPLTVOY11GEZZ

Philips VR6460, VR6520, VR6920 Idler Arm 40340162 VCA602, 5011, VCD801, 802, VCH851, 852, VCHE82, VCMT3,

Order Code: IDLO8 Price 100p VCT7Z, VC782MKN

Amstrad  VCR7000 Idler 150280 Order Code: IDLS0 o B Price: 700p

Sharp VC200, 381, 383, 384, 385, 386, VC388, 390, 393, 3300, 8381, N.E.C. N911,915,916, 917, 9012, 9013N9014, 9016, 9033, 9034, 9053,
9100, 9300, 9500, 9700 Idler NIDLO0OSGEZZ N9054, 9055, 9056, 9066, 9096, N9110, 9120, 9510, 9520, 9530,

g;’ltilleie';sCode: :/[:‘:;400 - le':e_: 100p N9610, DX1000, 1600, 2000, DX3000, PX1200 Idler Arm Assembly

Order Code: IDL245 I Price: 270p.

phetP YO0, BB, 802, &7, 475, €77, VCAB1, 452, 483, 465 4B, don | Philips  DVI86, 190, VA211, 2115, 212, 213, 223, 286, 297,292,311, Pressure Rollor Assembly
581,582, 583, 584, 585, 8481, 5F3, SW20E NIDLOO06GEZZ 312, 313, 3210, 3219, 322, 3229, 323, 535BQ, VR486, 471,562, PS403-40205

Order Code: IDL11 o Price: 100p 582, 571, 761, 201, 202, VR203, 302, 303, 305, 6180, 6182, 6185,

Akai V§10 Reel Idier 6285, 6290, 6291, 6293, VR6362, 6367, 6390, 6391, 6393, 6467,

Ferguson  3V23,3V29, 3V30, 3V31, 3V323V35, 8923, 8924, 8929, 8930, 6468, 6470, 6561, 6570, 6581VR6670, 6676, 6710, 6760, 6761,
8931, 8940, 8941, 8942 Reel Idler PU48967 6762, 6870, 6970, 6975, 86B1, 635B7, 685B4, 715B4, 71SB5,

R .3 de: :*[;‘380 7300, 7350, 7600, 7610, 7650, 7655, 7700 fige) Idier FUARSS? 72588, 725B8, 925831, 200V, 20DV2, 20RW7, 21DV1, 21DV2

Ferguson  3V39, 3V30, 3V31, 3V32, 3V353V36, 3V38, 3V39, 3V49, 8930,  Take Up Idler PU 51402 gigg;éziggg,azgg;;ézigga3(3)2;12,23;%1,331sz, 1oV,
8931, 8933, 8940, 8941, 8942, 8943, 8944 . . g . ; 4

JV.C. HR7200, 7600, 7650, 7655, 7300, 7350, 7610, HRD110, 111, 120, Take Up ldler PU 514024 | Toshiba V91,95 Pressure Roller Assembly
121, 225 PS403-40205

Order Code: IDL22 Price 100p Order Code: PR232 Price: 300p

REPLACEMENT IDLER TYRES

Akai M32773 o1 Ferguson  PU51380 o7 VXPO433 s iﬁ’ i
MZ366960.2 o2 PUS1402A ITo8 VXP0463 6 Price: A =
Goldstar  VXP0521 17 PUSS373 IT09 VXPO521 17 20p each See Page 490
Hitachi 6861471 703 PUS5374 IT10 VXP0581 T18 16p each pack of 5 ('fé =
6861482 iTo4 National VXP0329 IT11 Sanyo 1430662715620 Im9 13p each pack of 10 @ )
6886971 /To5 Panasonic VXP0343 IT12 Sharp NIDLOOOSGEZZ 1120 ¢ Qio
Ve PU486978 106 VXP0344 m3 NIDLO00BGEZZ 1121
VXPO401 14 NPLYO107GEZZ 1122 Packs are for each model Lo
484 TELEVISION May 1999



PINCH ROLLERS

Price

V8§12, V815 140p
V§105, 112, 115, 116, 120, 125,
126, 155, 165, 205, 220, 240, 244, 245,
V5247, 248, 250, 512, V515, 516,
X9

VS201, 301, 303, 304, 603, 606, 607, vspa
VSP82, VP58, VP82 a0p
VS125, VS 155, VS 165, VS220, V5240, vszso
VS512 140p
VS22, 23, 25, 35, 37, 38, 53, 66, 75, 422, 425,

426, 427, 462, 465, 467
VS485, 765, 766, 767, 768, 865, 867, 965, 967,
VSATT, VSAGS0.
VSF10, 11, 12, 15, 180, 190, 200, 210, 220,
221,222, 230, 240, 30, 33

VSF330,4, 500, 550, VSP88, VSR100, vsx4oo
450, 470
VSF260, 261, 262, 265, 270, 274, 275, %0
290, 340, 350, 410, 420, 43C
VSF441, 440, 450, 455, 480, 490, 497,510,
560, 580, 590, 599, 600,
VSG20, 21, 23, 24, 25, 30, 33, 34, 35, 51, 54,
55, 60, 64, 65,70, 73, 74, 75

VSP110, VEX560, VSX580 140p
V$17,20, 22, 23, 24, 25, 26, 27, 35, 37, 38 53
55, VSA7?

PINCH ROLLER ASSEMBLY

V5422, 425, 426, 427, 462, 465, 467, 485, 498,
765, 766, 767, 768, 865,

867, 965, 967, VSAB50, VSF10, 11, 12, 14, 15,
180, 190, 200, 210, 220,

221, 222, 230, 240, 30, 300, 301, 310, 320, 33,
330, 4, 500, 510, 600,

VSR110, VSX100, 400, 450, 470 800p
PINCH ROLLER ASSEMBLY

V5599 140p
ALBA

VCR3000X, VCR4000 140p
VCR5000, VCRE000 140p
VCR161, VCR222 140p
VCR7000, VCR7800, VCRE000,

VCRS800 140p
VIVI0 140p
AMSTRAD

VCR1000, 2000, 4500, 4600, 4700, 5200, 6000,
6100, 6200, 8600,

VCR8602, 8603, 8604, 8700, 8704, 8714, 8800,
8804, 9000, 9005,

VCR9244, 9340, DD8900 8904,
TVRY,2,3,4

VCR7000 40p
DD8900, DD8IV4, VCRE00T, 6100, 6200, 8600
8602, 8603, 8604,

VCR8700, 8800, 900>9, 9140, 9244,

140p

9340 700p
PINCH ROLLER ASSEMBLY PART NO: 153148
TX3650, UF20, VCR3000, VCR3002, VCR4000,
VCRI500 300p
PINCH ROLLER ASSEMBLY PART NO:
2554966

DD9900, 9904, TX3650, UF20, 22, 24,

VCR3000, 3002, 9500 140p
VS1004 VS1104 140p
FERGUSON

3V00, 3V0*1, 3V16, 3V22, 3v23, 3v24, 3292,
8900, 8901, 8902, 8903, 8904, 8906, 8909,
8912, 8922, 8923, 8924, 8925, 8929 140p
3v28, 3V30, 3V31, 3v32, 352, 8930, 8931
8933, 8940, 8941, 8942

3V35, 3V36, 3V38, 3V39, 3V42, 3V43, 3vu,
3V45, 3V48, 349, 3V53, 3V54, 3V5S5, 3V56,
3V57, 3V58, 3V59, 365, FV10, FVII, FV12,
FV14,8943, 8944, 8945, 8947, 8948 140p
V52 140p
8950, 8951, FV108, 11R, 13H, 14T, 208, 21R,
22, 26D, 31R, 32L,FV33H, 39S, 41R, 42L, 50B,
51R, 52L, VC141L 140p
FV37H, FVa4L, FV46T, FV43H,

FVS7H 140p
3V35, 3V36, 338, 3V39, 3v49, 8943,
8944 1100p
PINCH ROLLER ASSEMBLY

3V42, 3V43, 344, 3V45, 3V48, 3V53, 3V54,

918,970, 975, 980, 930, FVHP 5000, 5005
5050, 5075, 5100

VBR330, VBS3500, 7000, 7100, 7500, 7600
9000, 9900

FVHD230, 250, 270 370, 20000, FVHP3, 210
250, 300, 310, 1

FVHP1200, 1250, 130, 132, 1340, 1340, 1400,
1410, 1440, 1500, 200,

FVHP3204 10, 420, 430, 440, 445, 470, 475,
FVSP290S, 495, 2905 140p
FVHD140, FVHD40, FYHDS5, FVHP1, FVHP10,
FVHP20 140p
FVHD140, 40, 55, FVHP1, 10, 25, 30, 40, 4000,
FVHS10, 30 1350p
PINCH ROLLER ASSEMBLY

GOLDSTA!

GHVS1, 1221, 1232, 1233, 1240, 1241, 1242,
1243, 1244, 1245, 1246,140p

GHV1247, 1248, 1250, 1266, 1290, 1291, 1295,
1296, 1392, 1393,

GHV1891, 1900, 2145, 3000, 3010, 4400, 4410,
51,8000, 8200, GHVB210, 8215, 8430
GHVP1240, 1241, 1247, 12¢8, 1290, 1291,
GHVP 1295, 1296, VCP4000, 4100, 4130, 4200,
4300, 4301, 4305, VCP4306, 4310, 4311, 4315,
4316, 4320, 432, 4325, 4326, 4350, GSE1290,
1291, 1295, 1296, 1297, 1891, 1910, 20005,
2000 140p
HITACHI

VT7, 11, 14,16, 17, 18, 13, 33, 34, 35, 350, 38,
39, 88, 330, 680, 4200,

VT5000, 5030, 5500, 6500, 6800, 7000, 8000,
8300, 8500, 8700, 930, VT9500, 9700, 9900,
VM800 140p
VT8, 52, 57, 61, 62, 63, 64, 65, 85, 86, 88, 100,
110,111,113, 115, 118,

VT120, 122, 125, 128, 130, 135, 138, 145, 150,
168, 170, 175, 220, 225,

VT250, 255, 258, 260, 400, 405, 410, 413, 414,
415, 416, 418, 420, 425

VT426, 428, 430, 431 435, 438, 450, 498, 510,
515,517, 518, 520,

VT526, 530, 535, sae 540, 545, 546, 548, 570,
575, 576, 580, 585, 568

VT640, 830, VIFE60, 665, 70, 770, 774, 775,
780, 785, 860, 861, 865,

VTL30, 1000, 2000, VTLC50, VTM598, 620,
622, 625, 626, 630, 635

VTM636, 640, 645, 646, 720, 722, 725, 726,
727,728,730, 731,735,

VTM736, 740, 745, 746, 748, 753, 754, 820,
821,822, 825,830, 831,

VTM835, 838, 840, 841, 845, 920, 921, 922,
925,930, 931, 935,

VTS80, 85, 890, 895VM200, 2300, 2380, 3200,
3280, 500, VMS7200 140p
VT3000

VT410, 420, 428, 430, 450, 498, 518, 520, 522
530, VTF770, 780,

VTM598, 622, 722, 740, 748, 753
PINCH ROLLER ASSEMBLY
VTF150, 155, 180, 185, 250, 255, 260, 265, 280,
285, 350, 351, 355,

VTF360, 365, VTM140, 141, 145, 145, 210, 211
212,215, 220, 221,

VTM230, 231, 235, 284, VTS390

650p

140p

HINARI

V20H, VXLS, vxus VXL7,8,9,10, 11, 19 90,
H13V, VTV10 1a0p
VXL2, VXL3 130p
VXL4, VXL20, VXL35 140p

VIV100, VXL10, VXL11, VLXS,
700p
PINCH ROLLER ASSEMBLY

V20H, VXL5, VXL6 MOD KIT 275p

JV.C

HR2200, 3300, 3330, 3360, 3660, 4100,

7700 140p
HR2650, 7200, 7300, 7350, 7600, 7610, 7650,
7655 14
HRD110, 111, 120, 121, 140, 141, 142, 143,

150, 152, 156, 157, 168,
HRD160, 220, 225, 250, 257, 445, 455, 565,

PINCH ROLLER ASSEMBLY

HRD140, 147, 142, 143, 150, 152, 157, 158,
160, 565, 566, 725, 755,
HRP50

PINCH ROLLER ASSEMBLY
HRD1520, 510, 620, 521, 522, 525, 527, 560,
600, 610, 620, 637, 641,

HRD650, 720, 830, 840, 930, HRJ205,
HRS5800 350p
PINCH ROLLER ASSEMBLY

BR7030, BRS600, HRD160, 170, 171, 180, 190,
210,211,217, 227,

HRD230, 271, 300, 310, 320, 321, 330, 337,
350, 400, 430, 440, 441,

HRD470, 500, 530, 700, 750, 950, HRSSOOO

1350p

5500, 9000 75p
PINCH ROLLER ASSEMBLY

HRD540, HRD550, HRD580, HRD660, HRDSED,
HRD360 700p
PINCH ROLLER ASSEMBLY

HRJB00, HRJBOS, HRJB1S,

HRS9200 875p

MATSUI
VX600, 730, 735, 750, 755, 765, 800, 850,
vS88s 140p
YX1000, VX2000, VX250, VX3000,

VX6000A
MITSUBISHI
HS12, 5300, 5424, 5600, HSB11, 12, 16,21, 27,
31,32, 41,51, 52,82,

HSE12, 16, 17, 21, 22, 27, 31,32, 41,51, 52,
82, HSM1000, 110, 120, 15

0,16, 170, 190, 210, 23, 25, 250, 27, 33, 34, 35,
36,37, 370, 380, 45, 450, 5

4,55, 585, 57, 58, 59, 68, HSMS2, 9, HSS11,
14, 15, 17,19, 25, 5600, HV

F125, 150, 303, 85, SV8900, 8930
PINCH ROLLER ASSEMBLY PART NO:
9480020010

HSE11, 12, 16,17, 21, 22, 27, 31,32, 41, 51,
52, 5300, 5424, 5600, HSB1Y, 12, 16, 21, 27,
31,32, 41, 51, 52, 82, HSM1000, 110, 120, 150,
HSM16, 170, 18,190, 210, 23, 25, 250, 27, 30,
33, 34, 35, 36, 37, 370, 38, HSM380, 40, 45,
450,50, 54, 55, 555, 57, 58, 59, 60, 68,
HSMS2, 9, HSMX1, 18,19, 2, HSS11, 12, 14,
15,17, 19, 21, 25, 5600, HVF 125, HVF150, 303,
85, SV8900, 8930 140p
HS200, HS300, HS301, HS302, HS303, HS304,
HS310, H$320, HS330, HS360,

HS700 140p
HS306, HS307, HS318, HS319, HS337, HS338,
HS347, HS349, HS400, HS410, HS411, HS412,
HS421, HS 480, HS710, HSB 10, HSB20, 30,
HSE 10, 20,

30,70

NATIONAL PANASONIC
NV100, 180, 300, 330PX, 332, 333, 340, 366,
600, 688, 777, 788, 3321,

AGB010, 6015, 6100, 6200, 6400, 6800,

7450

NV230, 250, 260, 280, 370, 380, 430, 431, 433,
450, 460, 465, 470, 480

NV630, 650, 730, 770, 780, 810, 830, 850, 870,
890, 2000, 2010, 3000,

NV7000, 7200, 7800, 8050, 8150, 8170, 8200,
8300, 8400, 8500, 8500

NVB610, 8620, NVG11, 14, 16, NVG7, 10, 12,
15, 18, 30, 130, 400,

AG 1000, 1050, 1200, 1500, 2100, 2200, 6500,
6810, 7500, 7510,

NVH70

NVGS, NVG120

AGB840, 6720, 7150, 7330, 7350,
7355, 7650, NVHEB, 75, NVJ30, NVL20, 23, 25,
28, NVG300, NVF65, NVF70, NVFS1 NVFS
100, NVG 19, 20, 25, 33, 40, 50,

140p.

750p

140p

140p
140p

NVV80 140p
NVD48 NVDBO NVG21 NVG45 140p
NVJ700PX 140p
NVHD100, NVHD101, NCHDS0, NVSD3O
NVSD40 1125p
PINCH ROLLER ASSEMBLY

254, 288, 300, 303, 312,

VH404, 555, 700, 704, 712 770,780, 844, 900,

1000, 2948, 3030, 3312

VHF2A, VP2948

COMB 15000, 16000, HV03, LVH50, NEVH
NEVHM, NEVHML,

TVP230RC, VCP, VHO4, 30, 103, 300, 358, 360,

362, 400, 416, 512,

VH530, 532, 535, 536, 600, 630, 635, 640, 666,

730, 735, 744,774,790

VH800, 820, 850, 888, 893, 900, 930, 940, 942,

974,1012, 1040, 1050,

VH1060, 1070, VH1100, 1120, 1204, 1440,

1500, 1660, 1800, 2004,

VH2151, 2308, 22042400, 2500, 2600, 2700,

VH2960, 2970, 3050,

VH3060, 4000, 4008, 4010, 4012, 4015, 4015,

4020, 4300, 5020

VP 10, 200, 220, 225, 245, VR821, 925, 1032,

2949, 2959, 2957, 2966, 2979, 2980, VTV300,

VX120, 25, 30 140p
PHILIPS

VR6460 VR6920 140p
VR2020, VR2021, VR2022, VR2023,

VR2024 140p
VR6711 140p
VRE540

140p
DV856, 586, VR702 703, 6485, 6585, 6589
6785, 6880, 6!
VR445, VR5442 VR6542, VR6643, VR6843,
VR6943, 445B9
Dva64, 662, VR2220, 2300, 2324, 2330, 2334,
2340, 2350, 2414, VR2480, 2485, 2486, 2489,
2490, 2498, 2840, 6462, 6463, 6464, 6560,

VR6660, 6860, 6861, 6862, 6863 140p
N-1700, VR2870 130p
VR2025, VR6580, VR6581 140p

49SB6, VR3260, 6349, 6448, 6449, 6548,

6648 140p
PRESSURE ROLLER ASSEMBLY PS403-40205
DV186, 190, VR211, 2115, 212, 213, 223, 286,
291, 292, 311, 312, 313,

VR3210, 3219, 322, 3229 323, 53580, 486,
471, 562, 582, 571

VR201, 202, VR203, 302 303, 305, 6180, 6182,
6185, 6285, 6290

VR6291, 6293, 6362, 6367, 6390, 6391, 6393,
6467, 6468, 6470, 6561

VRE570, 6581VR6670, 6676, 6710, 6760, 6761,
6762, 6870, 6970,

VRE975, 86BI, 635B7, 685B4, 71SB4, 71SES,
7288, 72588, 925831, 20DV1, 200V2,
20RW7, 21DV, 21DV2, 25801, 25802, 25811,
25B12, 300V2, 310V, 31DV2, 31DV335802,
35803,

3SB05 35811 35B12 35813

VR231, 232, 332, 422, 4228, 512, 5229, 722
7229,723 40p
VR501 PR38 140p
SANYO

VHR1100, 1110, 1150, 1200, 1300, 1500, 2100,
2300, 2370, 2500,

VHR2700, 3330, MVR220

VTC5000, 5150, 5300, 5350, 5400, 5500, 6000
6010, 6500, 9100,

VTC9300, VTCM10, 20, 11, 21, 30, 31, 40, 50,

VPR5800 140p
VHR3100.3300, 3310, 3400, 3500, 3700, 3800,
VHRDS500, 700 1a0p
VTC3000 1a0p

VHR120, 130, 14, 141, 143, 14, 150, 151, 153,
154, 15,16, 171,194, 22

OVHR23, 235, 240, 244, 250, 251, 274, 27, 297,
310, 330, 335, 350, 390, VHR4100, 4105, 4150,
4200, 430, 4300, 4350, 4400, 474, 4770, 5080,
VHRS100, 5200, 5300, 5350, 5600, 5700, 6850,
7100, 7200, 7250, VHR7260, 7300, 7400, 7440,
7500, 7520, 7530, 7540, 7700, 774, 780,
OVHR7810, 8000, 8070, 8100, 8200, 8250,
8500, 8800, VHRDA4400, 4410, 4500, 4600,
4610, 4710, 4890, 6700, VHRS700 140p
VCR100 140p
VHR120, 135, 150, 190, 4150, 4160, 435C,

Model Price | Model Price | Model Price | Model Model Price
AKAL FVHP815, 618, 620, 622,710, 711, 715, 716, BRS600, 605, 747,777, 920, 925 140p | NS7000 140p | 681, 682, 684, 685, 693,

V$10, V59300, V59500, V59700, VSSSOO 720,721,722,725,730, HRS10 140p | ORION V699, 700, 772, 750, 779, 780, 781, 7810,
VPT100, VP77 FVHP810, 830, 840 140p | BP5000, HAD110, 111, 120, 220, 225, VHY, VH2 140p | 782, 782MK2, 7822, 783,

VS1, V82, V83, V54, VS5, V86, VS8, V59 FVHP05, 906, 907, 908, 910, 811, 915, 916, 455 1100p | yC150, 180, VH3, 33, 200, 201, 205, 212, 250, | VC785, 786, 787, 793, 800, 7810, 7822, VCT72,

VCBF3, VCBV3, VCA 100, 102, 104, 131, 140,
170, 202, 203, 211, 234, 303, 501, 502,
VCAB02, 5011, VCD801, 802, 851, 852, 881,
882, VCM73, VCT73, VCTT2,

VCB361 140p
V220 140p
VCA10, 30G, 60, 103, 105, 106, 111, 113, 131,
211, 244, 254, 33, 35, 36,

VCA37, 39, 40, 42, 454, 46, 47, 48, 50, 505, 51,
52,53, 54, 55, 57, 58, 505,

VCAB0, 605, 615, 62, 63, 67, 68, 1031, 11613,
VCB311, 320, VCBSS?, VCDBOS, 806, 810, 815,
VCHE0, 81, 865, 910, VCS 1000, VCT310,
VCT410, 610, VCT 1314,5313, VCT90  140p
VC780, 790, VCATO, 103, 1031, 105, 106, 211,
244, 254,255, 30, 35,

VCA340, 43, 47, 50, 60, 605, 615, VCDBOS,
815, VCH80, 81, 83, 85,

VCH865, 87, 910, VCS 1000, VCT212, 310, 410,
510, 610, VCTI314,
VCTS313

PINCH ROLLER ASSEMBLY

SAISHO
VHL3, VR1000, 2000, 2500, 3200, 3300, 3500,
3600, 3650, 3800, VRS2400, VRS5000  140p
VR3400 140p
SAMSUNG
SV716, 717, VB510, 520, 610, 616, 617, 613,
620, 626, 627, 629, 900,
V910, V1510, 520, 611, 616, 621, 626, 900,
910, VX510, 520, 616,
VX617, 619, 626, 627, 629 140p
SVX301, 303, 305, 307, 319, 322, VBT10, 713,
750,770,971, 8220, VB8225, V1710, 730, 750,
770, 790, 8220, 8225, 970, VXT10, 712,
VX720, 730, 750, 770, 790, 825, 8225, 970,
971,972, 8220, PX980, 981, 982, SEI000,
9001, SX7120, 7121, 7220, 7221, 7230,
SX7301, VK8220,
VPX31 140p
VX9880 140p
PX31R, 328, PXR30, SVB0, SX3230, 3231,
3260, 3261, VS390, VX30, 31, 32, 3560, 3561,
370, 375, 380, VX300, 301, 306, 307, 320,
VXK321, 326, 330, 331, 336, 337, 350, 351,
140p
PX990, 991, 992, $11230, 1240, SVX4000, 503,
504, 600, SX1230,
SX1231, 1260, 1261, 1566, V11560, VPK43,
VX1230, 1260, 1261, VX1560, 1561,
1850

SONY

SLCS, 6, 7, SL3000, BO0O, 8080, 8200, SLJ 10,
SLT6ME, SLTTME 140
SLC9, 20, 24, 30, 33, 44, SLHF100, SLF1, 11,
20, 25, 30, 35, 60, 100,

SLF200, SLF60PS, SLFS0E, SLFH150, 850,
SLK88, 95, SLT20ME, SLT30ME,

525p

140p

SLTS0ME 140p
BMC 100, BMC200, BMC500 140p
SLV201, 202, 301, 302, 401, 402, 801,

802 140p
SLV210, 270, 273, 275, 300, 353, 373, 410, 415,
474,656,715 300p
SLV757, 777 140p
SLV255 140p

SLV275, 282, 315, 325, 353, 363, 373, 410, 415,
416, 474, 625, 656, SLV715, 725,727,757, 777,
815, 825, SLVX30, 50, 55 140p
SLV125, 213, 225, 252, 255, 262, SLVXI,

20,3 140p
SLV215, 216EE, 275, 282, 315, 325, 353,
363EE, 373, 393, 410, 415,

SLV416EE, 474, 494EE, 555UC, 559, 575UC,
579, 585HF, 595HF, SLV6OW, 615, 625, 656,
676UC, 686HF, 696HF, 715, 725, 727, 757,

3vS5, 3V56, 357, 8345, 8947, 8948 1350p | 566, 725, 755 HRP50, BP5000, BR7000, AGB5150, 5250, 5700 6024, NVD38, 48, 80, 5200, 5240, 5350, 7200, 7250, 7260, 7700, SLV7678, 777, 815, 825, SLVE7, 8,

PINCH RDLLER ASSEMBLY BRS611. 8 40p | NVF55, 65, 70,75, 7 VHRD4410, 4610, 4710, 4890, 5450, 9SLVX30AS,

FV37,FV57 350p | HRD520, 540 550, 560, 580, 600, 610, 520 NVFS1, 100, 200, 88 90, NVG 19, 20, 21,22, | VHRS700 975p | SLVX3BAF, SLVX50AS, SLVX550H,

’I:?{/!\éC: ROLLER ASSEMBLV 637, 640, 641, 650, 660, 25, G28 300, 33, 40, 45, 486, PINCH ROLLER ASSEMBLY SLVX658R, SV0140, 160 1250p
1 180p | WRDG70, 720, 730, 740, 770, 820, 830, 840, NVG50, NVHES, 75, 77, NVJ30, 33, 35, 37, 40, | VHR3100, 3200, 3300, 3310, 3400, 3700 3800 NO:

FV41L, Fv42L 925p | 860, 870, 880, 910, 960, 42, 45, 47, VHRD500, 7000 ;'3“'7%?7’;% LER ASSEMBLY PART NO:

PINCH ROLLER ASSEMBLY HRD980, HROX20, 22, 25, HRJ200, 205, 210, | NVL20, 23, 25, 28, NVW 1 300p | PINCH ROLLER ASSEMBLY SLV210, 212, 270, 273, 275, 285, 300, 310, 335,

3V58, 3V59, 3V64, 3V65, FV10, 11,12, 13, 14, | 215, 300, 315, 316, 318 PINCH ROLLER ASSEMBLY SHARP s ez e

20, 21, 22, 26, 30, 32, 33 HRJ400, 405, 407, 410, 411, 415, 416, 507 N.E.C. VC200, 381, 383, 384, 385, 386, 388,390,393, | piNCH ROLLER ASSEMBLY

Fv3g, vC141L 875p | 600, 605, 610, 615, 715, 815 N830, 831, 832, 833, 895 140p | 800, 2300, 3300, 6000, SV6700.8750, 97 R3100, 3200

PINCH ROLLER ASSEMBLY HRJST, HRS4700, 5800 900, 6600, 6900, | PVCZ300, 240, 740, 743, 746, 760,764, VCE200, 6300, 7300, 7700, 7750, 7800, 8300, | Sv6700.8750, 9700, VHR3100, 3200, 3300,

FVA3H, FV44L, FV45X, FV46T 700p | SR3200, 330, 368 766 140p | 838, 9100, 9300, 9400, 3310, 3400, 3700, 3800, VHRDS00, 700 1350p

PINCH ROLLER ASSEMBLY HRD170, 171, 180, 210, 211, 217, 230, 300 DX1000, 1600, 1800, 2000, 3000, N9012, 9013, | VCI500, 9600, 9700, 9800 PINCH ROLLER ASSEMBLY

FV61, FV62, FV67, FV68, FV70, FV71, FVI2, 1 320, 321, 330, 337, 350, 9014, 9016, 9033 VC300, 387, 402, 471, 473, 477, 481, 482, 483 $L100, 200, SLC20, 30, 33, 34, 40, 44, 80, 88,

Fv7e, V17 7750 | HRD370, 400, 430, 440, 441, 470, 500, 530, N9034, 9053, 9054, 9055, 9056, 9066, 9096, | 486, 488, 496, 500, 671, 9, SLF1, 20, 25, 30, 35, 45, SLF60, 65, 73, 90,

PINCH ROLLER ASSEMBLY 700, 750, 950, 9110, 9120, 9510, 9520, 573,581, 582, 583, 584, 585, 8481, vcsFa SLHF100, 150, 950, SLKBS, 95, SLO1700,

FISHER HRS5000, 5500, 8000, 9000, BR7030, 7040, N9530, 9610, PX 1200 140p VCSW20E, VCAT031 SLS550, SLTO, 30, 50 300p

FVHP420, 520, 530 140p | 9060, DS6000G, DX4000, N9O77 VC108, 208, 405, 408, 550, 600, 651, 671, 674 PINCH ROLLER ASSEMBLY

IDEO LAMPS

Models & Description Order Code Price | Models & Description Order Code Price | Models & Description Order Code Price [ Models & Description Order Code Price
UNIVERSAL VIDEO LAMP 9V VLO1  25p | AIWA, AKAI, ALBA, AMSTRAD, VL05 100p | AKAI, GRANADA (VHSTJ2), VLG 25p | AUTHENTIC (N850}, DECCA vLo7  40p
80mV (310mm WIRES) BLAUPUNKT, FERGUSON, FIDELITY, HITACHI (VT3000), ITT (VR3912, (VRE300), GRANADA (VHSTJ3
FISHER, FUJITSU, FUNAI, G E.C. VRP3833), JVC (HR2200, 3300, . .
PANASONIC VIDEG LAMPS VLOZ 30p | 50 DSTAR, GRANADA, GRUNDIG, 3330, 3660), MITSUBISHI (HS200), WJ1, WJ3), ITT (VR3913, 3974
SHARP VIDEO LAMPS VLO2  30p | HINARI, HITACHI, ITT, JVC (HRD TELEFUNKEN (VR510, 519, 610), i T
HITACHI 5381682 (VT63, VT64) VLo4 135p | SERIES), MATSUI, MITSUBISHI, THOMSON {VK300, 305, 306, 3301), 3963) JVC (HT7200, 7300, 7350,
VIDEO LAMPS NEC, ORION, NATIONAL, FERGUSON (3V00, 16, 22, 24, 3292, 1700) TELEFUNKEN (VRA50, 520
PHILIPS, SAISHO, SALORA, 8900, 8901, 8902, 8903, 8309, 5912, , 520,
AKA} V§10), GRANADA VLO6  40p | SAMSUNG, SANYO, SHARP 8922, 8925)
(VHSXJ3), TT (VR3993,3994), JVC SIEMEN, SONY, TELEFUNKEN 529, 540, 549, 620, 640, 920, 1920),
[HR2650, 7600, 7610, 7650, 7655), T ON TOSHIBA ' BLAUPUNKT, ORION (VH1, 24) vLo2  30p
TELEFUNKEN (VRS30, 535, 539, 550, HOMSON, TOSHIE NATIONAL {NV200,2010, 3000, THOMSON (v4100, VK308, 308. 312,
630, 650), THOMSON (V309, 316, 357, GRANADA (VHSAY3), SHARP VLO8  45p | 7000, 8150, 8200, 8400, 8600, 8610, #10), FERGUSON (3V23, 29, 30
VK309, 411,TX8000), FERGUSON (VC200, 381, 384, 385, 386, 388, 8620), SHARP (VC2300, 6000, 6200, ' v
(3V31, 8941, 8942) 390, 393, 9300, 9500, 9700) 6300, 7300, 7700, 8300) 8923, 8924, 8929, 8930, 8931, 8940)
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VIDEO SERVICE KITS

AMSTRAD

VCR700

Contents

BELT SET. PINCH ROLLER. REEL IDLER. VIOED LAMP
Order Code: SK41

FERGUSON & JVC
3vag/43

HRD455/HRO725
Contents

BELT SET, PINCH ROLLER,
CLUTCH MECHANISM, TENSION
BAND

Order Code: SK37

Economy Kit Contents
BELT SET, PINCH ROLLER
SUPPLY CLUTCH, TAKE UP
CLUTCH

£16.00 Order Code: SK38

3V58/59/64/65
HRD170/180/210/230/300/320/370/400/430/530/700/750
HRS5000

Contents

BELT SET, PINCH ROLLER, IDLER ARM, TENSION BAND
Order Code: SK44

3V29/3v30

HR7200/7300/7350

Contents

BELT SET, PINCH ROLLER, TENSION BAND, tDLER TYRES
Order Code: SK05

3V35/36, 38/39/48

HRO110/111/120/225

Contents

BELT SET, PINCH ROLLER, TENSION BAND, IDLER TYRES
Order Code: SK04

3v31/3va2
HR7600/7610/7650/7655
Contents

BELT SET, T/U REEL TABLE
TYRE. PINCH ROLLER. REEL
1DLER. T/U CLUTCH. T/U IDLER. IDLER TYRE. T/U IDLER TYR
TENSION BAND. VIDEQ LAMP T/U CLUTCH

Order Code: SK33 £11.00 Order Code: SK34

Economy Kit Contents
BELT SET, T/U REEL TABLE
TYRE. PINCH ROLLER. REEL

3V35/36/38/39/49
HRO110/111/120/121/225
Contents

BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. T/U
CLUTCH. T/U (DLER. REEL
IDLER, TENSION BAND
Order Code: SK35

Economy Kit Contents

BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. T/U

IOLER TYRE
£10.00 Order Code: SK36

3V29/3V3I0

HRO7200/7300/7350

Contents

BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE, PINCH ROLLER. REEL
IDLER. T/U CLUTCH. T/U OLER.
TENSION BAND. VIDEO LAMP T/U CLUTCH
Order Code: SK31 £10.00 Order Code: SK32

Economy Kit Contents
BELT SET T/U REELiDLER
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. REEL

3V44/45/48/53/54/55/57
HRP50/HRD140/150/158/160
HRD250/257/565/566/755
Contents

BELT SET. PINCH ROLLER.
CLUTCH MECHANISM. TENSIDN
BAND

Order Code: SK39

Economy Kit Contents
BELT SET. PINCH ROLLER

£15.00 Order Code: SK40

FISHER

FVHP05/906/907/908/910/911/916/918

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.
DLER. GEAR IDLER UNIT. IOLER TYRE

TENSION BAND
Order Code: SK57 £13.00 Order Code: SK58
FVHP615/618/620/622/710/711/715/716/720/721/722/725/
730/830/840

Contents  Economy Kit Contents

BELT SET. PINCH ROLLER.
I0LER. GEAR IDLER UNIT.
TENSION BAND

Ovder Code: SK63

BELT SET. PINCH ROLLER.
IDLER TYRE

£11.00 Order Code: SK69

E.

CLUTCH. T/U IDLER TYRE. REEL

JOLE TYRE. T/U IOLER TYRE.

£5.50

£9.00

£7.00

£5.00

£5.00

£5.00

£5.00

£300

HITACHI
VTTIAVT33
Contents
BELT SET. PINCH ROLLER. TENSION BAND. IOLER TYRES
Order Code: SK08 £5.00
VTIINT33

Contents

BELT SET. T/UP REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. FF/REW
I0LER. CLUTCH PLATE.
TENSION BAND
Order Code: SK45

Economy Kit Contents

BELT SET. PINCH ROLLER
FF/REW I0LER TYRE. T/UP REEL
TABLE TYRE. SUPPLY REEL
TABLE TYRE

£13.00 Order Code: SK46 £3.75
VT52/61/62/63/64/65/85/86/640
Contents

BELT SET, PINCH ROLLER,
FF/REW ARM. CLUTCH PLATE.
TENSION BAND
Order Code: SK43

Economy Kit Contents
BELT SET, PINCH ROLLER
FF/REW IDLER

£14.00 Order Code: SK50 £3.00
VT400/405/410/13/14/15/18/420/25/26/28/430/31/35/48/450/498/
510/520/25/26/530/35/36/540/545/46/48/570/75/576/580/85/88
Contents

TIMING BELT. PINCH ROLLER, FF/REW ARM CLUTCH BASE.
TENSION BAND

Order Code: SK52

VT100/110/111/113/115/118/120/1 25/128/130/135/138/145/150/
175/220/225/250/255/258/260/VTL30

Contents

BELT SET. PINCH ROLLER. FF/REW ARM. CLUTCH PLATE.
TENSION BAND

Order Code: SK51 £14.00
PANASONIC

NV2000/NV2010NV7000/NV7200/NV7800

Contents Economy Kit Contents

BELT SET. PINCH ROLLER BELT SET. PINCH ROLLER.

TENSION BAND. [OLER TYRES TENSION BAND. IDLER TYRES

Order Code: SK03 £5.00 Order Code: SK02 £5.00
NV300/NV330/NV333/NV340/NV366

Contents

BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRE

Order Code: SKO1 £5.00
NV2000/NV2010

Contents Economy Kit Contents

BELT SET. PINCH ROLLER. FF BELT SET. PINCH ROLLER.

10LER. PLAY 1DLER. TENSION IOLER TYRE. PULLEY TYRE

BAND. VIDEO LAMP

Order Code: SK13 £6.00 Order Code: SK14 £350
NV7000/NV7200/NV7800

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. PLAY IDLER. IDLER TYRE. CLUTCH TYRE

TENSION BAND

Drder Code: SK11 €850 Order Code: SK12 £3.25
NV300/NV330/NV333/NV340/NV366

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

{DLER UNIT. PLAY IDLER IDLER TYRE. PLAY IDLER

TENSION BAND

Order Code: SK15 £7.00 Drder Code: SK16 £325
NVGT/NVGY/NVG 10/NVG11/NVGI1Z/NVG 14/NVG15/NVG 16/
NVG18/NVG30/NVG 120/NVG 130/NVGA00/NVHES (PX/ACK

AG1810 (P/K)

Contents Economy Kit Contents

LOADING BELT. CAPSTAN LOADING BELT. CAPSTAN

BELT. PINCH ROLLER IDLER BELT. PINCH ROLLER. IDLER.

TENSIDN BAND TYRE

Order Code: SK27 £6.00 Order Code: SK28 £3.00
NV332

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

PLAY IDLER. FF/REW IDLER. PLAY IDLER TYRE. FF/REW

TENSION BAND. FF/REW TYRE 1OLER TYRE

Order Code: SK29 £12.00 Order Code: SK30 £5.10
NV230/250/260/280/430/450/460/470/650/810/890/

AGT1200PK/AG1500PK

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER. TENSION BAND IDLER TYRE

Ovder Code: SK23 £6.00 Order Code: SK24 £3.25

NVB0O/NVE8S

Contents

BELT SET, PINCH ROLLER,
PLAY JOLER. FF/REW IDLER,

Economy Kit Contents
BELT SET, PINCH ROLLER
PLAY 1DLER TYRE. FF/REW

TENSION BAND IOLER TYRE

Order Code: SK25 £12.00 Order Code: SK26 £6.00
NV730/NV770

Contents Economy Kit Contents

SLOT IN BELT. LOADING BELT SLOT IN BELT. LOADING BELT,

PINCH ROLLER. IDLER UNIT. PINCH ROLLER. IDLER TYRE

TENSION BAND

Order Code: SK19 £5.50 Drder Code: SK20 £3.00
NV370/NV380/480/630/780/830/850/AG2100PK/AG 2200PK

Contents Economy Kit Conteats

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER. TENSION BAND IOLER TYRE

Order Code: SK21 £5.00 Order Code: SK22 £2.75
NVT77/NV788

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. TENSION BAND {DLER TYRE

Order Code: SK17 £6.00 Order Code: SK18 £4.00
SHARP

VC381

Contents Economy Kit Contents

BELT SET. PINCH ROLLER BELT SET. PINCH ROLLER

REEL IDLER. TENSION BAND. REEL IDLER TYRE

VIDEO LAMP

Order Code: SK47 £8.00 Order Code: SK48 £3.25
VC500/VES571/VC581/VC582/VCS83/VC584/VESF3

Contents Economy Kit Contents

BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL IDLER. TENSION BAND REEL IOLER

Order Code: SK60 £9.50 Order Code: SK61 £5.00
VC781/VC7810/VCT822/VCT85/VC786/VCI93/VC800/
VCA100/VCA102/VCAI04/VCA202

Contents Economy Kit Contents

BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL DRIVE UNIT. TENSION REEL DRIVE UNIT TYRE

BAND

Order Code: SK64 £13.50 Order Code: SK65 £3.75
VC681/VC682/VC684/VCE85/VCEIY/VCE39/VCEF3/VCT00

Contents Economy Kit Contents

BELT SET. PINCH ROLLER BELT SET. PINCH ROLLER

REEL DRIVE UNIT. TENSION REEL ORIVE UNITTYRE

BAND

Order Code: SK62 £13.50 Order Code: SK63 £5.00

FOR MORE DETAILS OF OVER 500
TYPES OF SERVICEKITS . ..
PLEASE RING US!

SERVICE KIT & UPGRADE FOR
ONWA TV CHASSIS

FAILURE OF ZD401 (ZD401 ON THE 20/2]1 CHASSIS) IS NOT
UNCOMMON.

THIS KIT HAS BEEN ASSEMBLED AS A REPAIR KIT FOR
COMPONENT FAILURES AND AS AN UPGRADE FOR THE
POWER SUPPLY.

THE KIT CONSISTS OF ALL THE REQUIRED COMPONENTS
AND COMES COMPLETE WITH FULL INSTRUCTIONS AND
CIRCUIT DIAGRAM.

THE KIT [S DESIGNED TO FIiT THE FOLLOWING MAKES AND
MODELS.

*ALBA / BUSH *AKAl
* GOODMANS * HINARI
*JVC * MATSUI

ORDER CODE : ONWAKIT PRICE: 1200p

* SOME MANUFACTURERS HAVE ALREADY TAKEN STEPS TO UPGRADE THE POWER SUPPLY

Name Models Code Price | Name Models Code Price | Name Models Code Price
KA VS35, V553, VS55, FV3IR — CH19 a300p VCAT03, 1036V, 106, 106GVM,
VS56, VS75 CH18  3200p HRDS15, 520, 527, 540, 550, 580, 254GVM CH23  2500p
GRANADA VHSDP1 ~ THoS  1ioop 500, 610, 620, 660, 670, HRDS30, VCS211,244, 5055, 605, VCB230, ]
VHSYJZ . CHOY  2800p 840, 850, 860, 4050, 6600, FV37H  CH20  2200p VCD8066, 8106, VCT212, 310,
GOLOSTAR GHV1290P, 1291P, 1285F, 9400, - HRDS540, 580, 830, 860, 910, 960, 4106, 610 CH24  2500p
73401, GSE1295P, GSE1891P, HRD970, HROX20, TELEFUNKEN VR2970 THO2  2800p
200010, 200510, VCP4200, 4300, FERGUSON FVSTH CH27__ 2400p | THOMSON V320,321,323,326,4200,4300_ CHO1 _ 2800p
4301, 4305, VCP4306, 4311, 4315, 1T VR3605,VR3%05  CHol  2800p V342, 343, 352, 353, 360, 364, 368,
4316,4320,4321,435 CH25  2008p VR3316, 3926, 3346, 3848, 3976, 4210, 4230, 4260, 4400, V5500,
GHVS1, 1221, 1232, 1240, 1241, 3986, 3995, 3997, 6348 CHO2 2800 6000, 8540 CHO2  2800p
1242, 1244, 1246, 1248, GHV8000, VR3916, 3326, 3946, 3348, 3976, TOSHIBA Vs vs7  CHOl 2800p
o 8200 - - CH26  2900p 3986, 3995, 3997, 6948 CHO2  2800p B V65, V66 T CHoz  2800p
FERGUSON & JV.C 338, 3V39, 8943, 8944, 8951, NATIONALPANASONIC  NV730 _ CHl6  a30p | S
3V35, 3V36, 3v49, HRD 110, 111, NEC. NB30EG, N831EG, NB3TEG, N832,
2,02,28 CHO1 2800p NB33EG CHO1  2800p ***************
3V42, 3V43, 3V44, 3V45, 3v48, Negs CHO2 _ 2800p * *
3V53, 354, 3V55, 3V57, §945, PHILIPS  CASSETTE LIFT ASSEMBLY (63120366) . AMSTRAD MOD KIT
8947, 8948, HRD 140, V186, 190, 285, 471, 562, 761, pI *
141,150, 157, 158, 160, 250, VR6180, 6182, 6185, 6285, VR6290, A
HRD257, 455, 565, 566, 725,755 CH02  2800p 6291, 6293, 6362, 6367, 6393, 6467, FITS : *
8948, 8950, FV108, 12L, 13H, 14T, 6468, 6470, VR6561, 6670, 6760, " VCR 4500, 4600 , 4700, 5200, TVR 1,2,3
208, 21R, 224, 26, 395, HRD230, 6761, 6870, 6970 CHOS  1100p 7}( *
430,530 CHo3  2800p VRB443
3v56, V59, Vo4, 3V6S, VIR, VR6438 — %  PRICE: £2.25+ VAT each *
8950, 8951, HRD170, HRD180, 43586
HRD370 CHg4  2800p | SHARP VCA100, VCHB51, VCH852 CH2z  2900p * ﬁr ‘Zh’ * * ?ﬁ“ ﬁ’ ?h' * * ﬁr ﬂr‘ * ‘,ﬁr 75'
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MODE SWITCH

AMSTRAD ORIGINAL NO: 150751

Used on: AMSTRAD TVR1, 2, 3, VCR4600, 4600MKIi, 4700,

FUNAI VS2, VCR4600, 4800, 5200, 5600, 6600, VIP3000, 5000

Also fits: FIDELITY, FUNAI, HINARI, PROLINE, SCHNEIDER,
TOWADA, UNIVERSUM ORDER CODE: AH01  PRICE: 1350p

AMSTRAD ORIGINAL NO: 153134

Used on: AMSTRAD DD8900, 8904, VCR2000, 6000, 6100, 8600, 8602,
8603, VCRB604, 8700, 8704, 8714, 8800, 9005, 8244

Also fits: ANTECH, BONDSTEC, CASIO, CROWN, FIDELITY, GOLD-
HAND, GRANADA, HINARI, MARQUANT, OMEGE, PROFEX, SCHNEI-
DER, SEG, SENTRA, SHINTOM, TASHIKO, TATUNG, TOWADA,

NV2000, 2010, 7000, 7200, 7800 (VS50048}

NV230, 260, 430, 810, 870, 2300, 4300 £3.50
(VSS0110) £2.25
NV830 (VSS0091) £2.10
NV300, 333, 340, 366, 688, 777, 778

(VSS0060 £3.75
NVG21, 25, NVH65, NVD80 (VSS0175A) £2.00

UNIVERSUM ORDER CODE: AH02  PRICE: 1450p

. AUDIO CONTROL HEADS

Replacement Audio Control Video Sound Head
for National Panasonic

PART NUMBER MODELS PRICE

VBR 0091 NVG7 stc

VBR0050 NV300, NV340 etc

VBR0061 NV777 etc

VBRO103A

NV250, NV450 etc

VBR0125

| VIDEO CLEANING STICKS

VIDEO TOO
Ii

Price 17p each  15p each pack of 10pcs
13p each pack of 25pcs
Order Code: SP14

| VIDEO MAINTENANCE TOOLS |

Set of 8 Allen keys packed
in a plastic wallet
Order code: TOOL 9, Price 125p
Specifically designed for video maintenance

| UNIVERSAL HEAD EXTRACTOR |

Hand tool designed for extracting hard to
remove heads without damage to either
the head or the mounting assembly.
Adjustable so as to suit various heads.

* RCA TYPE BACK TENSION TOOL

* VCR ADJUSTMENT TOOL
3 REVERSIBLE SCREWDRIVERS
SPRING HOOK

CONTAINS: SET OF 7 HEAD & TAPE PATH ALIGNERS
+ RCA TYPE AUDIO & CONTROL HEAD POSITIONING TOOL
+ RCA ADJUSTMENT TOOL FOR TAPE GUIDE POSTS

+ TENSION ADJUSTMENT TOOL FOR VARIOUS USES

VCR ALIGNMENT KIT |
SET OF 8 ALLEN KEYS
0.77mm 0.90mm
1.27mm 1.50mm
1.60mm 2.00mm
2.40mm 3.00mm
CIRCLIP PLIERS
MICRO SCREWDRIVER

VCR HEAD EXTRACTOR
Order code: TOOL 10, Price 2900p

[ TRANSPARENT REPAIR/ADJUSTMENT CASSETTE

This transparent videocassette replaces a normal videotape during measurements, adjustments and
inspection. The mechanical parts come into sight and become accessible.
Order code: TOOL 23, Price 500p

Order code: TOOL 8, Price 600p
BACK UP BATTERIES

PHILIPS

Part Nos: 138 - 101138, 138 - 10313 1.2v 90mAH

Order Code: BB01
Part Nos: 138 - 10229, 2.4v 100mAH
Order Code: BB02

FERGUSON

Price: 70p Order Code: BB03
Part Nos: 00E6 - 606 -
Price: 135p Order Code: BB04

Part No: 00E6 - 067 - 001 1.2V 100mAH

Price: 90p
8001 2.4V 100mAH
Price: 150p

SATELLITE PSU REPAIR KITS

MAKE & MODEL CODE PRICE MAKE & MODEL CODE PRICE
PACE PRD800, PRD900 SATPSU1 | 600p PACE MSS200/300 APPOLL SATPSUS | 900p
PACE SS9000, 9200, 9010, 9210, 9220 SATPSU2 | 550p PACE MSS500/1000 SATPSU10 [ 1230p
AMSTRAD SRD510, SRD520 SATPSU3 | 600p FERGUSON SRD4 SATPSU11 | 650p
AMSTRAD SRD500 SATPSU4 | 600p ECHOSTAR SR5500 SATPSU12 | 1600p
AMSTRAD SRX340, SRX345, SRX350 SATPSUS | 600p ECHOSTAR 6500/7700/8700 SATPSU13 | 2750p
PACE D100/150 SATPSU6 | 650p AMSTRAD SRD600 SATPSU14 | 2600p
CHURCHILL D2MAC SATPSU7 | 650p MIMTEC (Surensen) SATPSU15 | 700p
PACE MSS100 SATPSU8 | 1100p AMSTRAD SATPSU16 | 650p
SRD700, SR950, SRX100, 301, 501, 502,
1002, 2001, SRD2000 SAT250
SATELLITE TUNERS | | SATMETER
PACE PRD800/MSS200 2Ghz (221-2077062) The Satmeter is a professional portable satellite strength meter
ORDER CODE: TUNERO1 PRICE: 1400p + VAT designed for the installation and maintenance of satellite TV sys-
PACE PRD900/MSS1000 2Ghz (221-21770112) tems. The Satmeter can be used as stand alone with powering
ORDER CODE: TUNERO2 PRICE: 1400p + VAT the LNB as well as in loop.

SWITCH MODE TRANSFORMERS

PACE 9000

ORDER CODE: PACE9000 PRICE: 800p

Through operation with satellite RX powering the LNB.
* Acoustical signal: On signal strength

*LED indicator: Vert/Hori

* Frequency Range: 900 to 2050 Mhz *Input impedence: 70 Ohm

PRD800/PRDS00
ORDER CODE: PRD800 PRICE:

* Power amplifier: 18db

*Detection Range: -60 to -10 DBM

* Max. input signal: -10 DBM

550p

ORDER CODE: TOOL22

PRICE: 8500p

REPLACEMENT TV SWITCHES

GRUNDIG

| SONY |

| SONY

PART No: 29703, 29102
USED ON:
C7500, C8500. C8502, C8712.. .ETC

Order Code: SW1 Price: 100p
PHILIPS |

USED ON:

K30, K35, K40, KT3, KT4

Order Code: SW13 Price: 95p

TELEVISION May 1999

USED ON:

KV1612, KB1612, KV1614, KV2052, V2056
KV2062, KV2067, KV2212 .. .ETC

Order Code: SW5 Price: 130p

USED ON:
KV1400, KV1440, KV2040, KV2060
(POWER SWITCH 26mm)

Order Code: SW12 Price: 110p

USED ON:
KV2020
(POWER SWITCH 21mm +Remote)

Order Code: SW6 Price: 130p
| SONY 2 PIN FUNCTION SWITCH |
Order Code: SW9 Price: 35p
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NB, All fuses are made in the UK and fully meet BS4265 & BS1362 safety standards and should

not be compared with cheap imported types

TIME LAG (20mm) QUICK BLOW (20mm)
CURRENT RATING ORDER CODE | PRICE ORDER CODE PRICE
100mA FUSE36 75p 60p
160mA FUSEQ1 75p 60p
250mA FUSEQ2 75p 60p
315mA FUSEQ3 75p 60p
400mA FUSE04 75p 60p
S00mA FUSEQS 75p 60p
630mA FUSEO6 15p 60p
800mA FUSEQ7 60p £ 60p
1A FUSEQO8 60p FUSE24 60p
1.25A FUSEQS 60p FUSE2S 60p
1.6A FUSEIQ 60p FUSE26 60p
2A FUSEI11 S50p FUSE27 60p
2.5A FUSE12 50p FUSE28 60p
3.15A FUSEI3 55p FUSE29 50p
4A FUSE 4 55p FUSE30 50p
SA FUSE1S 60p FUSE31 S50p
6.3A FUSEI16 60p FUSE32 50p
CERAMIC PLUG TOP | RA
CURRENT RATING ORDER CODE PRICE CURRENT RATING ORDER CODE PRICE
3A FUSE33 100p 6.3A FUSE38 100p
SA FUSE34 100p 8A FUSE39 100p
13A FUSE35 100p 10A FUSE40 100p
315A FUSE41 85p
4A FUSE42 85p
32 mm CERAMIC SLOW BLOW A FUSES i
CURRENT RATING ORDER CODE PRICE
8A FUSE44 185p C G
oA FUSEsS I85p 38mm CERAMIC TIME LA
LEL) FUSEd6 185p CURRENT RATING ORDER CODE PRICE
20A FUSE47 210p 10A FUSE48 825p |

l ** ALLL THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES ** I

VOLTAGE TESTER

A terminal screwdriver incorporating continuity & voltage with Euroslot

ORDER CODE: TOOL11

SPRING HOOK

PRICE: 220p

Spring Hook, to unlock springs in audio tape recorders & VCRs

ORDER CODE: TOOL20

PRICE: 265p

FAULT FINDING / COMPARISON BOOKS

Satellite Fault Finding Guide Issue 1.
Listing about 1,000 faults for over a
range of 24 different brands.
Order Code: BOOKOS5.

Price £8.50 - No VAT.

TELEVISION
Edition 7
This new AS5 size guide lists more than 3600
faults and to approx. 474 pages in size.
Price: 1650p only ~ no VAT (+ £2 Postage)
Order Code: BOOKO02

SEMICONDUCTOR COMPARISONS 1999
With over 650 pages listing more than 34,200
Semiconductors with suitable alternatives
complete with descriptions and base information.
Price: 1900p only — No VAT {+ £2 Postage).
Order Code: BOOKOD4

Video Recorders Edition 5 1997

Over 300 pages packed with more than
5500 faults for different brands

Price £15.00 - No VAT. Order Code: BOOKO1

r 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, resetting installation choice to factory defaults.

Price £16.00 — No VAT plus Postage £1
Order Code: BOOKO03

SEMICONDUCTOR COMPARISONS 1999
The new 1998 Jaeger Semiconductor comparison with
1100 pages packed with information on over 95,000
semiconductors in much greater detail plus marketing
data on SMD devices and a separate generic table of
all the type designations.

Price: £47.00 only — No VAT (+ £5 Postage).
Order Code: BOOK06

SERVICE AIDS

SOLDERING

ACCESSORIES

I.C. PROTECTORS

DESCRIPTION VOLUME CODE PRICE
LEANER 75M POT__ 145
\sl:/?nEToc:EcALzACNERN 135rv:L §P02 1555 DESCRIETION COOEIERICE ICPF10, ICPF15, ICPF20,
ANTEX SOLDERING IRONS

SIEICONEIGRESE 200ML SEOSE1S0p 25 WATT 240 VAC (XS25W 240) s wp ICPF25, ICPF38, ICPF50,
FREEZE IT 170ML SP04__ 295p 15 WAE 240 VACE{)éi}gW 20V) S102  300p

FREEZEIT 400ML SP16 25 WATT SPARE NT S103  450p

FoAM CLEANER ML SFo ?gg; 15 WATT SPARE ELEMENT S104_ 450p ICPF75

SOLDERING STAND & SPONGES

ENTIESTATIC 200 SEOGH160p SOLDERING STAND (MADE BY ANTEX] s = |ICPNB, ICPN10, ICPN15,
AEROKLEANE 200ML SPO7__ 200p SPARE SPONGE S109 55p

AERO DUSTER 200ML SP0S__340p SOLDER ICPN20 ICPN25, ICPN 38
AERO OUSTER 400ML SP17__ 580p ;g gwg 500 ggmmgg gno 500p ! ! !

500 1M 850p

RCASTICISEAC ZUOME SPOS _250p 22 SWG 500 GRAMMES sz ICPN5BO, ICPN75

GLASS CLEANER 200ML SP10__ 160p DESOLDERING AIDS

COLDKLENE 200ML SP13_ 220p_ gmgsg mg; STANDARD GAUGE 12MMX 15M  S107  100p

EXCEL POLISH 80 200ML SP18__ 160p OLDE| 1.2MM X 10M S13 4200 .

ADHESIVE 120 500ML P19 0 SEaOLDERNG PUMP A PRICE: 30p EACH ONLY
LABEL REMOVER 130 200ML SP20__ 260p

REFURB 140 400ML SP21__ 260p

TUBE SILICON GREASE 50 GRAMMES _SP11__ 225p

TUBE SILICON SEALANT WHITE 75ML SP22__ 250p

TUBE SILICON SEALANT CLEAR _75ML SPZ3__ 250p

TUBE HEAT SINK COMPOUND __ 25 GRAMMES _ SP12__150p

DRIVE CLEANER 200ML SP24__150p_

SCREEN CLEANER 200ML SP%5__ 145p

COMPUTER CARE KIT = SP26_ 2100p

All the above items are manufactured by Servisol
If you purchase more than one Servisol Product, postage

& package will be charged as follows:
300p for 2- 5 cans 500p for more than 5 cans

GRANDATA LTD
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GRAND LTD
CASSETTE DC MOTORS

6V MOTOR 170p
9V MOTOR 170p
12V CW MOTOR 170p
12V CCW MOTOR 170p
13.2V MOTOR 290p

Tel: 0181 900 2329

CASSETTE TAPE HEADS
MONO HEAD

STEREO HEAD

MINI HEAD

AUTO REVERSE HEAD

90p
110p
150p

200p

CD PICK UPS

Models & Description Order Code Price Models & Description Order Code Price
AWA SAD30, SLCH9, SLP150, SLP170, SLP200, SLP202, SLP222, SLP230, SLP250, SLP333,

XC007 KSSS151A 1900p SLP3706, SLP400C, SLPSES, SLPT77, SLP999, SLPA10, SLPC20, SLPC25, SLPJ25,

DX-930A, DX-DIA KSS162A 1600p SLPJ26, SLPJ27, SLP.J37, SLPJ4S, SLPK25, SLPK26, SLPS50, SLPST0, SLPS700, SLPS840, SLPS900 SOAAD70A _ 2350p
CXL60, CXL66G, CXLA0, CXN3100, CXN320, CXN3300, CXN360, CXN400, CXN430, CXN64D, PHILIPS

CXNS50G, CXN930, CXN999, CXNV20, CXSL70, DXZ9100M, FDN636, FON6635, FONS39, 691- y

LCX60, LCX66G, LCX7OM, LCXBO, M7400, M75, NSX320, NSX360, NSX400, NSX 430, éﬁ%‘%‘&?—gﬁg’ sg,g,ﬂg %%oz'op: RCL?O% ::802221%9}:32388(:0303 CD304, CD380, 4822691 21000
NX5990, NSX992, NSX999, NSXD636, NSXD939, NSXV20, SXFN550.SXFN520, XC300, D480, D482, CD500, CDS02, D582, CD5a3, CDS84, CDB10, C0820, CDE30, DT80,

XC550, XC750, XC900, XC950, XCN992, XG320, XGI60, XG400, XG990, ZD300OM, ZD3100M KSS152A 1600 D781 CD782. CDB40. CD883. (D960, CDF104, COM&/19, FCD185 ’ ’ 69130209 5500p
CXAP1, CXL7, CXL8G, CXLC50P, CXZ58, DXM740, DXMT5, DXM76, DXM77, LCX50, LCXT, 'AS440, AS445. AS5AD, ASGAD, AZ8048, AZB640, CDO70, CDOBO, CDUAT, CD163, COT6S,

LCX8G, LCXAP1, XC002, XC004, XC005, XC777 KSS2108  2000p CD890, CD710, CD720, CD732, CD740, CD750, CD910, CDI20, CDI35, FW17, FW21,

XP31, XP33, XP56, XP80G KS220A 2500p FW26, FW330, FW36, FW360, FW3801, FWAO, FW41, FW46, FWS6, FW66, FW68 cOMI2.1 1800p
XP6.XP7 KSS3A 3400p CD1210/40 COM12.4 2200p
AKAL AZ8006 KSS210B 2000p
CD73, DC93 KSSI51A 1900p w1 OPTIMASS ___1600p
D25, CD26, CD27, CD32, CD36, CD37, CD52, CD56, CD57, CDB50, CDB70, CDY, CDT80, CD79, PIONEER

CDM480, CDM800, CDM870, CDEM770, CDM959, MX550, MX570, MX650, MX670, MX750, MX950 KSS210A 1300p PDM&00, PDM410, PDMS00, POMS10, PDMB00, PDMS10, PDM700, POM710, POM730,

OENON PDT303, PDT403, PDT503, PDX940M, PDX950M. PDZS60T, PDZ72T, PDZ73T, PDZ81M,

DCD150011, DCD1520, DCDE3520 KSS151A 1900p PDZ82M, PDZ83M, PDZ960M, XDZ53T, XDZ54T KSS161A 1900,
DCD1400, DCD600, DCDBOO KS152A 1600p. N32, N9OM, PD101, PD201, PD3Z, PD41, PD4500, PD4700, PD52PD5700, PDES, PDESOO, PD6700,

DCD1420, DCD520, 0CD610, DCD620, DCDB6O, DCDB 10, DCOB20, DCO8BO, OCOIT0, OCDI20 KSS210A 1300p. PD7700, PD8700, PD970, PDCP420, PDCPS20M, PDCP520T, PDJ40OT, PDJS00T, PDJBOOM, PDJIOOM,

0CD1015, 0CD1290, DCD2060, DCO2060G, OCD315, DCD480, DCO580, DCDS15, DCDT 15, PDM430, PDM450, PDMS50, POM630, PDM850, PDM750, PDM301, PDP710T, POP7207, PDP910M.

DCD825, DCD8YY, DCOBYS, ON2000F KSS240A 2000p PDP920M, PDS501, PDSE01, PDS701, PDS701G, PDSS01, PDT310, PDTS10, PDZ, PDZ570T, PDZ74T,

GOLDSTAR PDZ84M, PDZ370M, PXA1349, S125CDT, $135CDT, S303CDM, S303CDT, S5050M, S505DT, S707DM,

CD952A, CD952A, CDS52L, CD9528J, FFH101KL, FFH101WL, FFH222AR, FFH272L, S707DTM, S903DM, S90DT, XCP410M, XCP410T, XDZ54T, XDZ55T, XDZ64M, XDZB4T, XRP310, XRP32¢ PEA1030 4400p
FFH333L, FFH373K, FJ606, FRB06L KSS210A 1300p PDM400, PDM410, POMS00, POMS 10, POM600, POM610, POM700, PDM710, PDM730,

CD320A/L, CD630S/L, FFH2 12A/L FFH212E KSS210B 2000p PDT303, PDT403, POT503, PDX940M, PDX950M, PDZ560T, POZ72T, PDZ73T, PDZ81M,

GRUNDIG PDZ82M, PDZ83M, PDZ960M, X0Z53T, XDZ54T, XDZ55T, XDZ62, XDZ62M, XDZ6830, XR282 PWY1009 4800p
CD360, CD435 HOPM3 2150p SAMSUNG

€CD300, CD101MCD304_MC10, NEW ORLEANS CD KSS210A 1300p €020 HOPM3 2150p
KRCD100, RR1300CO, RR3100C0, RR4000CO, RR610CD, RR700CO KSS2108 2000p €D1200, CD1310, SCM-8000, SCM6300 KS5210A 1300p
CDP60, COP30 KSS220A 2500p RCD1200, RCO1300, RCD1350, RCD1600, RCD2600, RCDYYV, RCDFIS, SCME300 SOHSOTAN ___ 3600p
CDPes KSS331A 3400p SANYO

CD80s OFTIMAS 1600p DCFS3, DCTSS, DCX502, DCX701, DCX702, DCX802, DCX891, DCXBITN, MCDZ10.

HITACH! PART No. 6142186855 614218 2300p
DAWS60 HOPM3 2150p DCFS5, MCD450K, 660K, MCDZ30L, 60F. PART No. 6142205006 614220 5600p
FX-10 KSS210A 1300p. DCX 1000MD, DCX1003, DCX900MD, DCX903, DCX815 KSS210A 1300p
AXC10 KSS210B 2000p DCD10, DCO11U, DCD20, DCO30, DCD30AT, DCDS, DCOBU, DCMST, DCX 110, OCX120,

JVC. DCX210, DCX220, DCX993, DCX994, MCOMS40L, MCDMSS0L, MCOMSE80L, MCDZ1L,

19901992, LATE 1987-1988 - XLE300BK, XLE31BK, XLE51BK, XLE900BK, XLME918K, XLV101BK, MCDZ2L, MCDZ3L. PART No. 6142391303 gz 3300p
XLV211BK, XLV222BK, XLV311BK, XLV333BK, XZ1010TN, XLZ4118K, X(Z4448K, XLZSB5BK, XLZSHBK OPTIMA3 4000, DEDIZERRHNONGS00sss00 [THLS 3700p
CDRADIO CASSETTE, MINI SYSTEMS - MODELS 1990-1952 OPTIMALS ___5000p MCDZ31L, MCOZ4TL, MCOZ61L, MCOZT1L KSS2108  2000p
CA-C33, CA-MX30BK, CA-MX33BK, UX-A5, UX-A6, XL-M309, XL-MA038K, XL-M408, XL-M408, SHARP

XL-M504BK, XL-M5O5TN, XL-M508, XL-M508, XL-M705TN, XL-V131BK, XL-VIS1TN, XL-V221BK, CD-111, CD-301, CD-302, CD-304, CD-310, CO-C3, CO-L700, CO-LBOO, CO-U1, CO-U10, CD-X10,

XLV241TN, XL-242BK, XL-V251TN, XL-V252BK, XL-Z1050TN, XL-Z651TN, XL-2562BK OPTIMAS 1600p C€D-X12, CD-X15, CD-X16, CO-X17, CO-X20, CO-X9, CKL850, CMS95CD, DX-150, DX-160, DX-450,

1994 ONWARDS - CAE48BK, CAMCG7, CAMXG9, CAS208K, CAS30BK, VAS50, CAS60RBK, DX-480, DX-461, DX-850, DX-860, DX-999, DX-A3, DX-N45, DX-R564, DX-R7, DX-R75, DX-R750,

MXS20, MXS30, MXS60, PCX105, PCX 130, PCX95, RCX230, RCX320, RCX520, RCX620, DX-R77, DX-R770, DX-R820, DX-R840, DX-Z100, DX-Z1000, DX-21500, GFCDSS, QT-30C0, QT-33CD,

RCX720, UXA4, UXAS, UXASS, UXCT, UXT1, UXT3, XLF115, XLF116, XLF215, XLF216, QT-350CD, QT-37CD, QT-38CD, QT-CD20, QT-C033, RS95, SC-77CD, SC-99CD, SC-RSYH, SG-A1, .

XLMC100/M, XLMXG7, XLMXG9, XLV163TN, XLV164BK, XLV174, XLV263TN, XLV264BK, SG-W1CD, SG-W2CD, SYS302, ZCD7CD. PART No. RCTRH8122AFZZ RHB122A 5750p
XLV274BK, XLZ463TN, XLZ464BK, XLZ574, XLZ674, XTMXGY, XTMXG9, XTS60 OPTIMASS ___ 1600p. QT-50CD, QT-60C0, QTBOCD. PART No. RCTRHB124AFZZ RH3124AF___2900p
KENWOOD DXR-840B. PART No. RCTTRHB130AFZZ RHB130AF____2900p.
DP47, DP660SG, DPB020, DPB7, L10000 KSS152A 1800p CDS360E, 360H, 370, 450H/E, CMS 160CDH, CMSR400COH, CP150, CPR400, CPS360, 370.

DP1030, OP1510, DP2010, OP2030, OP3010, DP3030, DP3050, DP4030, OP49Y, DP5010, OPS030, PART No. RCTRHB136AFZZ RH8136AF  4500p
DP5040, DP520, DP7030, DP7040, DP7050, DP730, DP920, DP930, DP950, DPM650,0PM6630, SONY

DPM7730, DPM850, DPM991, DX6620, M225, M25, M450, M850, PD3030, PDM991, RDX25, KSS240A KSS240A 2000p
RXDC3, RXDC3L, UD202, UD302 KSS210A 1300p. KSS121A KSS121A 3500p
DPC42, DPC72, DPCT7, DPC80, OPC9Z KSS220A 2500p KSS151A KSS151A 1900p
DP1050, DP2050, DP3060, DP501, DPS060, DP722, OP76, DPES, OPBY, M77A, PD3060, KSS210A KSS210A 1300p
UD502, UD70, UD701, UDS0, XES KSS240A 2000p KSS2108 KSS2108 2000p
DPC321, DPC521, DPC631, DPC631K, DPC721, DPCT31 KSS331A 3400p KSS220A KSS220A 2500p
DP1060, DP2060. PART No: RETRHB136AFZZ RHB136A 4500p KSS331A KSS331A 3400p
PANASONIC KSS360A KSS360A 2600p
SLP177A, SLP202A, SLP212A, SLP2224, SLP277A, SLP3TTA, SLPATTAK, SLPATTA, TECHNICS

SLPG100A, SLPG200A, SLPG400A, SLPG500AK, SLPGS00AS, SLPJ24A, SLPJ26A, SLP200, SLP230, SLP250, SLP333, SLPSSS, SLP777, SLP399,SLPA 10, SLPC20, SLPJ25,

SLPJ27A, SLPJ28A, SLPJ325A, SLPJ325A, SLPJ3TA, SLPJ38A, SLPJABA 691-30209 55000 SLPJ4S, SLPS700, SLPS$00 SOAD70A 2350p

REMOTE CONTRO

Description Code Price Description Code  Price Description Code  Price Description Code Price
AKAI A512120/230 RCS00  650p PANASONIC SONY
RC-V10A RC876  650p A514790 RC901  650p EUR51200 RC200 650p RM604, RM605, RM606 RC140  650p
RCV378B RC891  650p A5088470 RCS02  650p TC2200 RC204  650p 32 CHANNEL RC140  650p
V25A RC8%  650p A518612 RC903 650p | VSQO357/NV730 RC202  650p RMS613 RCI41  650p
SCL002 RC904  650p TNQ1621 RC203  650p
DECCA RM632, RM636 RC160  §00p
C2096 RCY05 650p PHILIPS
RC70 RC894  650p TATUNG
A511340 RCY06  650p RC5002,5154 RC134  650p FXA RCET? 650
FISHER 655602H RC1920 650p | KT3NON TEXT RC135  650p P
RC058 RC879  650p 69117032 RC173  650p RC70 RC883  650p
I FX70 FASTTEXT RC834  650p
GRANADA IFBI3. 14,15 RC143  650p 69117194 RC180  650p
UNIVERSAL TEXT RC309  650p Fsa RC148  650p RC5991-UNIV RC300  550p TELEFUNKEN
MK4 TEXT, 701556, 701156, 701336 RC880  650p | R@ags RC305 650p | RC38 RC301  650p FB632 RC632ST 650p
95288E RC882  650p RG308 RC36 650 KT3 TEXT RC5301 650p FB639 RC639  650p
944900 RC884  650p FS9/1-10/1 RC307 650 RC5352 RC5352  650p THORN/FERGUSON
(o RC5375 RC5375  650p 3V35-42 RC342  600p
GRUNDIG VS5 RUK RC308  650p RCS STANDARD RCI00. 550
TP160E RC107 650p | VSa-1 RC308  650p | pcsons RCs903 es0p | ovo132 RC344  650p
TP200, TP300 RC380  650p MULTICONTROL {17€20) RC311  650p 3V57-58 RC628  650p
TP4 RC401 SALORA TX10 TEXT RC732  575p
e 401 00p 1 LoEwE SERIES L RC1% 650
TP590-600 RCE00  650p e RCIS  650p SR ALl Ee TX10 STEREQ TEXT RC738  575p
TP390, TP610 RC610  650p p TC9-90-100 RC740  600p
TP621 RC612 650p | MATSUI SANYO 3V55, FV11 RC783  650p
010270601 RCB8Y  650p RC218, RC222, RC228, RC238 RC140  650p y
TP630, TP650 RC650  650p T nce B INGE RC8T8 650 TX100 FASTTEXT RC789  650p
TP666 RC660  650p 0 8 % | oE RFag4 6503 TX100 ST, FASTTEXT RC789  650p
TP661 RCB61  650p NOKIA VHR2300 RCB9  650p PROFESSIONAL RC790  650p
HITACHI SATELLITE RCSS0  650p | peezs RCS6S 650p | TOSHIBA
CLEB00-CLES30 RC140  650p ORION SHARP CT937 RC950  650p
A617402/655602 RC1920 650p RCS53 RC892  650p GO121CESA, 123CESA, 204,251  RC140  650p cTo11? RCO51  650p
WE STOCK REMOTE CONTROLS FOR OVER 5,000 DIFFERENT MODELS
RING FOR MODELS NOT LISTED ABOVE ON 0181 900 2329
GENIE - 3 way Universal Remote Control 2 way Preprogrammed Universal Remote
+ Replaces 3 infra red remote controls « Replaces up to 2 remotes (TV/Satellite)
« Covers 1000’s of models gler{lﬂ::ft:(\?‘{ig:;i;‘grgw:xt
» Controls TV, VCR and Satellite - . 5
+ Auto Code Search Order Code: 2 WAY PRICE: 925p
» Unique styling
» Customer helpline
Order Code: GENIE PRICE: £9.00 + VAT
TELEVISION May 1999 489




REPLACEMENT LINE OUTPUT T FORMER

Part No. Code  Price | HITACHI 45150119 LOT169 1500p
AKAI 2424593 LOT44 1050p | 45150124 LOT137 1600p
45150344 LOTS6 1850p | 2432101 LOT79 1600p | 45150146 LOT136 1800p
101-214017-03  LOT278 1300p | 2432461 LOT169 1500p | 45150301 LOT169 1500p
101-220005-03A  LOT72 1600p | 2432611 LOT80 1800p | 45150302 LOT180 1550p
D 050/37 LOT27 1480p | 2432651 LOT80 1800p | 45150304 LOT169 1500p
D 053/37 LOT207 1560p | 2432761 LOT169 1500p | 451503 05 LOT180 1550p
D 056/37 LOTE6 1660p 2432981 LOT37 1200p 451503 06 LOT168 1500p
D 059/37 LOT200 1400p 2432981 LOT37 1200p 451503 08 LOT22 1250p
D 069/37 LOTS6 1650p | 2432982 LOT37 1200p | 45150309 LOT178 1500p
FCM 2015 AL LOT78 1500p | 2433011 LOT171 1600p | 451503 10 LOT168 1500p
FERGUSON 2433012 LOT171 1600p | 45150313 LOT30 1250p
-3-508- o 125 2433014 LOT171 1600p | 45150314 LOT174 1400p
%3.3.233.%; toliﬁ 1253 2433212 LOT168 1500p | 45150315 LOT22 1250p
00D-3-508-003  LOT276 1400p | 2433291 LOT172 1350p | 45150318 LOT192 15660p
00D-3515-001 PL1 LOT276 1400p | 2433301 LOT246 1600p | 451503 19 LOT30 1250p
00D-4-208001  LOT79 1g00p | 2433641 LOT188 1900p | 45150320 LOT130 1650p
000-4208002  LOT79 1600p | 2433842 LOT191 1800p | 45150322 LOT196 1550p
00D-4235002  LOT240 1260p | 2433451 LOT81 1350p | 45150324 LOT194 1550p
00 D-4-235-002 HTI LOT81 1380p | 2433452 LOT82 1250p | 45150325 LOT22 1250p
00D-4236 002016 LOT81 13805 | 71C i Lorrss 10009 | iSts0rze  LOTZr 14500
" 433455 4 P
gg a;_sg?g%oml tgﬁgz :::g: 2433521 LOT85 1600p | 45150329 LOT193 1850p
06D.3.083001  LOT82 1250p | 2433681 LOT22 1250p | 45150330 LOT179 1350p
0603083002 LOTR 12805 | oy LoTor 1300 | 415033 LT 1080p
2433 p
g: gj:gg;ﬁ: tglii ::3: 2433752 LOTO1 1300p | 45150335 LOT193 1550p
gsDlcseo  LoTes 1asop | JitiiCl LoTr> 1008 | 43150340 LOTa00 1400p
D300z Lon :m 2433892 LOT84 1450p | 451503 41 LOTS6  1650p
0603095002  LOTE? 1000p | 2433893 LOT23 1400p | 451503 43 LOT196 1550p
2433952 LOT33 1000p | 451503 44 LOTS6  1650p
06D-333:512001  LOT204 1600p | 434507 LOT200 1400p | 451503 46 LOT201 1550p
FETX100S0DEG  LOT04 1500p | 543444, LOT33 1000p | 45150350 LOT27 1450p
FETX90 WHITE  LOTOE 1650p | 5434443 LOT33 1000p | 45150351 LOT27 1450
FETX 100 100DEG LOT34 15009 | ;434574 LOT44 1050p | 45150375 LOTS6  1650p
GRUNDIG 2434274 LOT44 1050p | 45161601 LOT22 1250p
29201.008.01 LOT1S3 1750p | 5434453 LOT86 1600p | MITSUBISHI
29201.014.01 LOT140 1500p | 5434455 LOT234 1600p | 731003 LOT51  1550p
29201.015.01 LOT149 1400p | 5434593 LOT44 1050p | 276-16399 LOT49  1500p
29201.017.01 LOTE0 1250p | 5435062 LOT296 950p | 334 B 07803 LOT50 1450p
29201.018.01 LOT163 1300p | 2435121 LOT87 1000p { 334 B 078030 LOT50 1450p
29201.018.02 LOTET  1700p | 5435131 LOT251 1450p | 334 B 08104 LOT74 1600p
29201.019.01 LOT62 1250p | 2435141 LOT282 1300p | 334 B 08108 LOT295 1600p
29201.019.02 LOT62 1250p | 2435301 LOT88 1450p | 334 P 18506 LOTS1 1550p
29201.022.01 LOTE3 1700p | 2435671 LOT89 1600p | 334 P 18507 LOT75  1500p
29201.022.02 LOT166 1600p | 2436201 LOT109 1200p | 5908-05008A-AA  LOT70 1500p
29201.022.03 LOT165 1360p | 2436202 LOT109 1200p | D 108/37 LOT49 1500p
29201.022.04 LOT165 1350p | 2432101-2 LOT79 1600p | DCF1577 LOT273 1700p
29201.022.04A LOT165 1350p | 2433451H LOT8Y 1350p | DCF2077A LOT272 1300p
29201.024.01 LOTES 1500p | 2433453H LOTB2 1280p | KFS 602268 LOT279 1550p
29201.024.04 LOT164 1400p | 2433891H LOT23 1400p | MSH-1FBWOB LOT78 1500p
HINARI 2433892G LOT84 1450p | NIKKAI
154 138 K LOT24 1500p | LT.T. BABY10 LOT67 1450p
51139141 LOT24 1500p | 45150108 LOTH13 1400p | ORION
51141841 LOT24 1500p | 45150115 LOT136 1600p | 3714002 LOTo2 1500p
CFa4A LOT24 1500p | 45150116 LOT139 1675p | PANASONIC
HM51-1411834-1  LOT24 1500p | 45150117 LOT139 1675p | TLF 14512F LOT39 1850p

TLF 14520 F
TLF 14521 F
TLF 14567 F
TLF 14568 F
TLF 14584 F
TLF 14586 F
TLF 15606 F
TLF 70012

TLF 70012 F
TLF 70012A
TLF 70018

TLF 70018 F
TLF 70161

TLF 70162

TLF 70162A
TLF 701628
TLF 70162G
TLF 77001 B
PHILIPS

4822 140 10142
4822 140 101145
4822140 10146
4822140 10151
4822 140 10161
4822 14010171
4822 140 10176
4822 140 10194
4822 140 10198
4822 140 10201
4822 140 10236
4822 140 10246
4822 140 10247
4822 140 10254
4822 140 10263
4822 140 10269
4822 14010271
4822 140 10274
4822 140 10282
4822 140 10283
4822 140 10294
4822 140 10306
4822 140 10325
4822 140 10326
4822 140 10328
4822 140 10349
4822 140 10353
4822 140 10356
4822 140 10367
4822 140 10369
4822 140 10381
4822 140 10384
4822 140 10395
4822 140 10406
4822 140 10421
4822 140 17078
SANYO
094-00020/0.9
094-00035/0.2

LoT274

LOT142
LOT134
LOT112
LOT102
LOT103
LOT104
LOT114
LOT105
LoT116
LOT104
LOT118
LoTim
LOT105
LOT107
Lotn?
LoT210
LOT208
LOT123
LoT122
LOT104
LOT128
LoT10
LOT132
Lom22
LoT24
LOT106
LOT284
LOT284
LOT286
LOT109
LOT128
LOT127
LOT116
LOT73

LOT109
LOT103

LoT113
LOT162

1200p
1300p
1550p
1800p
1150p
1200p
1250p

1400p
1350p

094-01020/0.7
094-01021/0.6
094-01027/0.0
094-01038/0.7
084-01052/0.8
0984-01057/1.1
610.018.6620
610.018.6637
SHARP

RTRNF 1220 CEZZ
RTRNF 1783 BMZZ
RTRNF 1783 CEZZ
RTRNF 1786 BMZZ
RTRNF 1786 CEZZ
RTRNF 2000 BMZZ
RTRNF 2002 BMZZ
RTRNF 2002 CEZZ
RTRNF 2003 BMZZ
RTRNF 2004 BMZZ
RTRNF 2005 BMZZ
RTRNF 2006 BMZZ
RTRNF 2007 BMZZ
RTRNF 2023 BMZZ
SONY

3753100
1-439-243-00
1-439-243-11
1-439-243-12
1-439-243-31
1-439-243-32
1-439-243-41
1-439-244-00
1-439-244-11
1-439-244-21
1-439-244-31
1-439-256-00
1-439-256-11
1-439--256-21
1-439-256-22
1-439-276-21
1-439-280-00
1-439-280-13
1-439-286-00
1-439-286-11
1-439-286-12
1-439-286-13
1-439-286-21
1-439-288-00
1-439-288-12
1-439-289-00
1-439-289-21
1-439-289-22
1-439-289-31
1-439-294-00
1-438-294-11
1-439-294-21
1-439-303-00
1-439-303-11

LOT59

LOT59

LOT186
LOT245
LOT186
LOT285
LOT189
LOT215

LOT39

LOT202
LOT202
LoTan
LoT21
LOT214
LOT307
LOT307
LOT308
LOT307
LOT308
LOT308
LOT307
LOT310

LOT275
LOT91
LOT91
LOT9
LOT229
LOT229
LOT229
LOT48
LOT48
LOT48
LOT48
LOT45
LOT485
LOT45
LOT48
LOT230
LOT92
LOT92
LOT46
LOT46
LOT46
LOT46
LOT46
LOT228
LOT228
LOT47
LOT47
LOT47
LOT47
LOTS3
LOTS3
LOT269
LOT84
LOT94

1-439-303-31
1-439-303-32
1-439-311-00
1-439-311-11
1-439-311-13
1-439-311-31
1-439-311-32
1-439-331-22
1-435-331-41
1-439-332-00
1-439.332-11
1-439-332-21
1-439-332-41
1-439-332-42
1-439-332-52
1-439-333-00
1-439-333-11
1-439-333-12
1-439-363411
1-439-363-21
1-439-387-11
1-439-387-21
1-439-416-11
1-439-416-12
1-439-416-21
1-439-416-23
1-439-416-41
1-439-416-51
1-438-430-21
154125A
TOSHIBA
37010

37011

37012

37013

37014

37015

37016

37017

37018

37019
1810981
2433751
2433752
23236023
23236052
23236098
23236198
23236285
23236424
23236425
23236428
3122113837011
150F6D

TFB 4039 AD
TFB 4048 AD
TFB 4048 BD

LOT94
LOT94
LOTS5
LOTS5
LOTS5
LOT95
LOTS5
LOT98
LOTS8
LOT99
LOT99
LOT99
LOT100
LoTm
LOT100
LOT270
LoT270
LoT270
LOT268
LOT268
LOT311
LOT311
LOT255
LOT255
LOT255
LOT255
LOT255
LOT255
LoT271
LOT275

LOT131
LOT131
LOTI31
LOTIY
LoT13Y
Lo
LoT131
LOT131
LOT131
Lomn
LOTSS

LoT01

LOT250
LoT281
LOT131
LOT288
LOT288
LOT289
Lom29
LoT288
LOT289
Lomin
Lomi
LOT293
LoT281
Lotz

L 0 0 S e 0 0 0.0 0 8 0. 0. 0.0 8.0 0.0 8. 8.8

g NIKKAI BABY 10 REGULATOR §

ORDER CODE : BABY 10 PRICE: £10.00
e e Ar vk e e Ak A Ak o Ak A A kA

Universal Pre-Programmed
Brand Replacement Remote Controls

¢ Brand for Brand Replacement

e Codeless setup

s Teletext and Fastext

* Pre-programmed for the latest models
* Replaces broken and lost remotes

* CE Approved

BRAND CODE BRAND CODE

Panasonic RCUNIOI Nokia RCUNIO6
Sony RCUNIO2 Samsung RCUNIO7
Philips RCUNIO3 Toshiba RCUNIOS8
Hitachi RCUNIO4 Ferguson RCUNI0Y
Mitsubishi RCUNIOS Grundig RCUNII10

Normal Price: £3.5% + VAT Special Offer: £7.50 + VAT

NEW ARRIVAL!!!
UNIVERSAL REPLACEMENT SATELLITE REMOTE CONTROL
This unique remote control covers 11 brands including
Pace MSS series, Nokia, Echostar...

Order Code: RCUN117 Price

CD PICK UPS

KSS 152A
KSS 210A
KSS 210B
KSS 240A
KSS 213B
KSS 213C
OPTIMA 6S
OPTIMA 5
RCTRH 8151
RCTRH 8112

WAS

NOWwW
£13.00
£13.00
£15.00
£20.00
£15.00
£15.00
£16.00
£16.00
£20.00
£20.00

17:30

GRANDATA LIMITED

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, SOUTHWAY,
WEMBLEY, MIDDLESEX, ENGLAND. HA9 0OHB

Telephone: 0181 900 2329 Fax: 0181 903 6126 E-Mail: grandata.ltd @btinternet.com
OPEN Monday to Friday 09:00 -

Saturday 09:00 - 14:00
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- =, A E Mail: GRANDATA LTD@BTINTERNET.COM
distributor of electronic components Web Site: hitpi/iwww.grandata.co.uk

FAST BLOW

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, |
SOUTHWAY, WEMBLEY, MIDDLESEX HAS OHB, ENGLAND ‘
N : ] ] Telephone: 0181 900 2329 Fax: 0181 903 6126 l

SLOW BLOW

RATING  ORDER CODE PRICE RATING  ORDER CODE PRICE
0.04A FUSES53 60p 0.05A FUSE74 65p
0.05A FUSE54 35p 0.063A FUSE75 65p

0.063A FUSES55 35p 0.08A FUSE76 65p
0.08A FUSE56 35p 0.1A FUSE77 35p

0.1A FUSES57 30p 0.125A FUSE78 35p
0.125A FUSE58 30p P\ 0.16A FUSE79 35p
0.16A FUSE59 30p ( 0.2A FUSE80 30p
0.2A FUSE60 30p 0.25A FUSES8T 30
0.25A FUSE61 30p ASSORTED 0.315A FUSES2 30p
0.315A FUSE62 30p WICKMAN FUSES 0.4A FUSE83 30p
0.4A FUSE63 30p This Kit consists of 0.5A FUSE84 30p
0.5A FUSE64 30p Assorted Wickman 0.63A FUSES85 30p
0.63A FUSE65 30p Fuses 0.8A FUSE86 30p
0.8A FUSE66 30p ; both Slow & Fast Blow: 1A FUSE87 30p
1A FUSE67 30p 17 Different Types 1.25A FUSES8 30p
1.25A FUSE68 30p oorfach Type 1.6A FUSE89 30p
1.6A FUSE69 30p Packed in a Plastic 2A FUSE90 30p
2A FUSE70 30p Storage Box 25A FUSE91 30p
2.5A FUSE71 30p Order Code: Wickmankit 3.15A FUSE92 30p
3.15A FUSE72 30p ‘ PRICE 4A FUSE93 30p
4A FUSE73 30p £40.00 5A FUSE94 30p

% % % PLEASE NOTE THAT ALL WICKMAN FUSE PRICES ARE FOR A QUANTITY OF 1 (ONE) ~ (EXCEPT FOR KIT) % % %

HIGH VOLTAGE CERAMIC CAPACITORS

VALUE VOLTAGE ORDER CODE PRICE VALUE VOLTAGE ORDER CODE PRICE
220 pF 2000v CAPO1 90p 1200 pF 3000V CAPO8 225p
330 pF 2000v CAPO2 90p 1500 pF 2000v CAP09 130p
470 pF 2000v CAPO3 90p 1500 pF 3000v CAP10 225p
680 pF 2000v CAPO4 95p 2200 pF 2000v CAP11 130p
820 pF 3000v CAPO5 150p 3300 pF  2000v CAP12 145p
1000 pF 2000v CAP06 110p 4700 pF  2000v CAP13 180p
1000 pF 3000v CAPQ7 225p
SMD ELECTROLYTIC 105 CAPACITORS .
VALUE VOLTAGE ORDER CODE PRICE VALUE VOLTAGE ORDER CODE PRICE
22 yF 6.3v CAP14 110p 100 pF 25v CAP22 300p
47 uF 6.3v CAP15 110p 1 uF 50v CAP23 110p
100 pF 6.3v CAP16 130p 2.2 uF 50v CAP24 110p
10 pF 16v CAP17 110p 4.7 yF 50v CAP25 110p
22 uF 16v CAP18 110p 10 uF 50v CAP26 130p
47 uF 16v CAP19 130p 22 yF 50v CAP27 180p
470 yF 16v CAP20 320p 47 uF 50v CAP28 300p
33 uF 25v CAP21 130p

= P

* %% PLEASE NOTE THAT ALL THE ABOVE CAPACITOR PRICES ARE FOR A PACKET OF 5 (FIVE) % % %

SUITABLE FOR SUITABLE FOR
MITSUBISHI 21" & 25" TV's MITSUBISHI 29" & 33" TV's

To replace the TDAB178S fitted to the following To replace the TDAB178S fitted to the following
MITSUBISHI 21" & 25" TV's: MITSUBISHI 29" & 33" TV's:

CT21A2STX, CT213STX, CT25A2STX, CT25A3STX CT29AS1, CT29B4, CT29A4, CT29A6, CT29B2, CT29B3,

CT25A4STX, CT25A6TX, CT25B2STX, CT25B3STX . CT33B3 o ‘
It comes with clear and concise instruction on It comes with clear and concise instruction on
how to carry out the work. how to carry out the work.
ORDER CODE: MITSKIT1 ORDER CODE: MITSKIT2
PRICE: 300p PRICE: 1500p
e E— = — > - = -
POWER SUPPLY & UPGRADE KIT FOR SAMSUNG GENU"“S%EELOI%D( KITS

Suitable for Samsung Winner 1 Chassis
(VIK310, VIK350, V1375, V1395)

This kit contains the components required to upgrade
the power supply for all the above mentioned models.

It comes with clear and concise instructions on how to carry out the work

ORDER CODE: SAMSUNGKIT PRICE: 1600p

See Page 492 for more new arrivals
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L a K.P.HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
; SOUTHWAY, WEMBLEY, MIDDLESEX HA9 OHB, ENGLAND
; Telephone: 0181 900 2329 Fax: 0181 903 6126

> - ) 7 E Mail: GRANDATA LTD@BTINTERNET.COM
 distributor of electronic components Web Site: httpzwww.grandata.couk

NEW POINT & GO UNIVERSAL REMOTES! | PREPROGRAMMED TO COVER ALL
U uti Point & G } MAJOR BRANDS OF TVS, VIDEQOS,
r n
ses "e¥"e§,‘:,°ofg'g‘;,'lﬂ Ehip ° SATELLITES AND CD PLAYERS. |
® Set up in seconds! 1 ‘
B e 1 REPLACES UPTO 8 DIFFERENT REMOTE
® Replaces lost and broken remotes ] CONTROLS.
® Easy hot button set up k
TV with Teletext TV with Tel d VCR
Orde:'N(I:ode? eM100 Vowr'.tjer é:.;::::;‘zoo WITH TELETEXT & FASTEXT FUNCTIONS.
Price: £10 + VAT Price: £12.75 + VAT
PINCH ROLLER ASSEMBLIES 3 f
g~ Order Code
PRESSURE ROLLER PINCH ROLLER
ASSEMBLY ASSEMBLY
PS403-40205 948D020010
SUITABLE FOR: SUITABLE FOR:
B & O, DECCA, GEC, AIWA
GRANADA, ITT, PHILIPS, MITSUBISHI
PIONEER, PYE, TOSHIBA
ORDER CODE: PR232 ORDER CODE: PR205
PRICE: 280p PRICE: 750p
PINCH ROLLER PINCH ROLLER B
ASSEMBLY ASSEMBLY :
X37277701 VXL 1858
SUITABLE FOR: SUITABLE FOR:
SONY BLAUPUNKT, GRUNDIG, .
SLV215, SLV216EE, PANASONIC, PHILIPS, Price
SLV275, SLv282, SLV315, PIONEER, SIEMENS,
SLV325 etc SONY £10 + vat
ORDER CODE: PR207 ORDER CODE: PR219 3
PRICE: 550p PRICE: 300p ! ,

CM3900A DIGITAL MULTIMETER

CM3920 DIGITALMETER WITH

DiGITAL
JULMETERS

TEMPERATURE MEASUREMENT

FEATURES: FEATURES:

* LARGE LCD DISPLAY HEIGHT 18mm : B%”;IEQ%U&ESEEAO?EEEMTEQSTT

* MAXIMUM READING 1999 + UNIT L N ' - LARGE LCD DISPLAY HEIGHT 18mm

* SINGLE MANUAL ROTARY SWITCH FOR MAXIMUM READING 1999 + UNIT
FUNCTION AND RANGE OPERATION CM3230 DIGITAL CAPACITANCE 4 : ?LNNGcLﬁSﬁﬂﬁgLﬂiﬂTégégﬂ\%@ﬁm

" AUTO POWER OFF (APPROX 15 min) METER * AUTO POWER OFF (APPROX 15 min)

* DIODE TEST FUNCTION y * DIODE TEST FUNCTION

FEATURES: * ALL RANGES OVERLOAD PROTECTED

* ALL RANGES OVERLOAD PROTECTED + 3.5 LCD DISPLAY HEIGHT 18mm : * SUPPLIED WITH TEST PROBES

* SUPPLIED WITH TEST PROBES i | * DC VOLTAGE: 200mV/2V/20V/200V/1000V
* DC VOLTAGE: 200mV/2V/20V/200V/700V ; | ARINUMBEARINE == i ACCURACY * 0.5%
AGCURACY .'0_50,':‘ * CAPACITANCE 9 RANGES FROM 200pF : * AC VOLTAGE: 200mV/2V/20V/200V/700V
) _ 20000°F DC CURRRENT A; 2mA/20mA/200mA/20A
AC VOLTAGE: 200mV/2V/20V/200V/700V * MEASURING FROM 1pF-20000°F * AC CURRENT A: 200mA/29A
* DC CURRENT A: 200uA/20mA/200mA/2A/20A 4 - SINGLE MANUAL ROTARY SWITCH FOR " ?(sosl\;S;ANCE Q: 20002k Y200k Q/2M/20MY
1 <
* AC CURRENT A: 2004A/20mA/200mA/2A/20A FUNCTION AND RANGE OPERATION * CAPACITANCE: 2nF/20nF/200nF/2" F/20°F
* RESISTANCE Q: 20002/2k(/200k(Y/2M/20MQ i ' ZERO ADJUST KNCB ! :
ORDER CODE: CM3900A ; ORDER CODE: CM3230 ORDER CODE: CM3920
PRICE: 2900p PRICE: 3950p PRICE: 4100p
- " — T — - sttt e— - ————.

* %% PLEASE NOTE THAT POSTAGE ON ALL THE ABOVE METERS IS CHARGED AT £3 * &%
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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: Service manuals for the
Ferguson 3V32 VCR, Ferguson 3722
TV receiver, Grundig TV Series S820,
CUCI20 etc. and the Toshiba V55B
VCR. Ron White, 29 Nunnery Street,
Castle Hedingham, Essex C09 3ND.
01787 463 091.

Wanted: Remote control handset for
the Dual DMQ-14B1. Bob Felix,
Cumnor Road, Boards Hill, Oxford
0X1 5JW. 01865 739 008.

Wanted: Power unit for the Rigonda
Bolshoi stereo multiplex (the trans-
former is short-circuit). Would consid-
er complete radiogram in working
order. This unit was manufactured for
use in Russia. John Forsyth, Craigour,
North Beach Road, Balmedie,
Aberdeen AB23 8WU. 01358 742 340.
For disposal: Philips N1500, N1700
and V2020 VCRs. Leslie Cooke, 68A
Haven Road, Canford Cliffs, Poole,
Dorset BHI3 7LY. 01202 700 441.
Wanted: Complete tuner or tuner on
main board no. BT318703769 (chassis
no. TU101) for the Solavox colour TV
Model CMLI4RC; also a complete
door flap unit for the Saisho VR3300X
VCR; and a black tuning door flap for
the Pye colour TV  Model
37KT2040/25R. C.M. Graves, Orchard
Cottage, High Street, Spaxton,
Bridgwater, Somerset TA5 1BW.
01278 671 225.

For disposal: Two Avo 8 multimeters,
two oscilloscopes, colour-bar genera-
tor, signal generator, EHT meter and
various other items of test equipment.
No reasonable offer refused for the lot.
B. Hopkins, 5 Clare Crescent,
Towcester, Northants NN12 6QQ.
01327 358 987.

Wanted: Circuit diagram and PCB lay-
out diagram for the remote control
receiver used in the Philips colour TV
Model 672 (G11 chassis). Good photo-
stat OK. C.R. Tomlinson, 24 Kelmscott
Gardens, Leeds LS15 8HLK.

For disposal: Large quantity of VCRs
(about 40) vintage 1982-1996, mostly
complete. Free to good home. Also
some TV sets. Store room must be

cleared! Collection will be necessary —
please take the lot. A Transit sized van
would be required. Bear in mind ferry
fares. Julian Davidson, Rosemount,
Whiting Bay, Isle of Arran KA27 8PR.
Wanted: Timer/counter control IC
type HD38750A79, or working timer
PCB, for the Hitachi VCR Model
VTII1E. G. Plaxton, 6 Pasture Court,
Sherburn-in-Elmet, Leeds, Yorkshire
LS25 6LL. 01977 681 745.

Wanted: Circuit diagrams for the
Philips mono TV/radio type 9T6
2000/05A NR-K945-784 and the
Grundig TRE340 entertainment centre.
D. Griggs, 5 Collingwood Avenue,
Muswell Hill, London N10 3EH. 0181
374 9070.

Wanted: Teletext panel for the Sony
Model KV-M2131U or servicing infor-
mation for this panel. Phone Clive
Thomas on 01302 844 788 or 07899
777 184 (mobile). Alternatively e-mail
clivethomas @cwcom.net

Wanted: Student in Zimbabwe
requires manuals, magazines or any-
thing to help with electronic studies for
C&G radio and television course at
local college. Because of economic
problems it is difficult for students here
to get foreign currency. Kuda Jonasi,
House no// 5760, Mharapara Drive,
Mucheke C, Masyingo, Zimbabwe,
Central Africa.

Wanted: Tube base panel and focus
control for the Philips Model
27CE2390 (2A chassis). Tom Grady,
18 Marlowe Drive, Mablethorpe, Lincs
LN12 1BW,

Wanted/for disposal: Require scrap
Akai VSF200EK VCR and Toshiba
V312B VCR for spares. Also circuit
diagram and servicing information for
these machines and for the Philips
VR6462/6463 VCRs. Have for dispo-
sal an IBM 5154 ECD monitor, a
Philips BM7513 monitor and an
Apricot Xen-s base unit (DOS
6.22/Windows 3.11 installed) complete
with keyboard and new serial mouse.
Also various PC 3-5in. floppy disc
drives, most with head misalignment

faults, for spares/repair. Offers? John
McClean, 66 Castle Park, Limavady,
Co. Londonderry, N. Ireland BT49
0SB. 01504 763 045.

Wanted: Circuit diagrams for the
Hikona Models 1437 and RM2000.
Photocopies OK. Ivan J. Bradley, 139
Somerfield Road, Bloxwich, Walsall,
W. Midlands WS3 2EN.

Wanted: Service manual for the
Supermatch 17T Macintosh monitor -
to buy, borrow or alternatively details
of a possible supplier. I believe that this
monitor is a badged version of the
Radius STD9735. Also, does anyone
have a text board and harness for the
Tatung 145 series chassis. Alistair
Dunsmore, 21 East Croft, Ratho,
Midlothian EH28 8PD. 0131 333 2610.
Wanted/for disposal: Require service
manuals (not photocopies) for the
Ferguson 3V29, Sharp VC780HM and
Sanyo VTC5000 VCRs; also an origi-
nal stand for the Ferguson Model 59HS
CTV and a remote control unit for the
Fidelity ZX3000 CTV (four buttons).
Have for disposal lots of panels, parts
and service manuals for 1970/80s CTV
and 1960/70s mono TV sets; several
unused regunned CRTs and used
colour/mono CRTs; Ultra 22in. CTV
(Thorn 8800 chassis), Grundig
6010TDGB 26in. CTV, Bush 22in.
Model CTV 1122 (Rank A823AV chas-
sis), Ferguson 22in. 3763 CTV (9600
chassis), several monochrome porta-
bles and some Goodmans/HMYV audio
units from the early 1970s. Small dona-
tion appreciated! David Hazell, 3 Wrde
Hill, Highworth, Swindon, Wilts SN6
7BX. 01793 765 390.

Wanted/for disposal: Require cir-
cuits/service information for the Taxan
MV789LR and Zenith ZCM1495X
monitors — loan or copies. Also Sony
SLV315 VCR instructions. Have for
disposal radio, TV, Hi-Fi and tape
recorder magazines from the Fifties
onwards plus books, equipment and
test gear. Ken Domminney, 7 Chestnut
Close, Eastbourne BN22 0SZ. 01323
500 174.
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number of models released during 1990-92. They

are the same in most respects: the main difference
lies in the TCR (tuning control) panel. The sets appeared
in a number of brand ranges. Models fitted with the 100
chassis include the following:

The Indiana 100 and 200 chassis were used in a

Alba CTV704T, CTV711, CTV712, CTV741, CTV742
and CTV744.

Bush 2151, 2151TX, 2520TX, 252ITX, 2541 and
2541TX.

NEI 1451, 1451TX, 1461, 1461TX, 1551TX, 2031,
2031TX, 2131 and 2131TX.

Nikkai TLG2155 and TLG2156.
Perdio P1480, P2004, P2005, P2101 and P2102.
Those fitted with the 200 chassis include these:

NEI 1481, 1481TX, 2041, 2041TX, 2047, 2047TX,
2051, 2051TX, 2147, 2147TX, 2151 and 2151TX.

Nikkai TLG1447TX, TLG2000, TLG2149,
TLG2151TX and TLGSITX.

The design of the chassis is straightforward. The fol-
lowing notes are based on considerable experience with
these chassis. We'll start with the power supply.

Power Supply Fault Finding

The switch-mode power supply circuit is shown in Fig.
1. It’s operational whether the set is in the standby mode
or not. T801, the chopper transformer, is a foil-wound
type.

The best approach is check at pin 9 of IC800 first. If
the voltage is low at about 8-5V, apply the scope’s probe
to pin 7 to monitor the drive pulses applied to the chop-
per transistor Q800. Various fault possibilities are listed
below.

The HT current is 490mA at maximum beam current,
250mA at average beam current. The 26V supply pro-

Alan Dent provides an in-depth fault-finding guide
for these sets, which were widely sold under a
number of brand names

the Indiana 100/200 Chassis

vides 650mA at full volume, 210mA at minimum vol-
ume. The 12V supply provides about 360mA.

Set will not start up (no pulses at pin 7 of IC800):
Check whether F800, R801, R802, R803, R808, R815,
R816 or C814 is open-circuit or C819 or D804 is short-
circuit. IC800 or Q800 could be faulty. Note that R802
is a thermistor which should read 4-7k€Q when cold.

Set will not start up (one pulse every 300msec at pin
7 of IC800): Check whether R812, R814, C810, L801,
D804, Q800 or winding 1-5 of T801 is open-circuit.

Uncontrollable HT: R810, R811 or D807 could be
open-circuit.

Slow start-up: C810 is leaky.

No outputs though there are 20msec bursts of pulses
at pin 7 of IC800: C809 is probably open-circuit.

Q800 is short-circuit: In this case check whether R801
or the bridge rectifier diodes D800-803 are open-circuit
or R809 has gone high-resistance. R809 must be
replaced with a VR37 high-voltage type supplied by
Maplin Electronics (NEI Spares Division).

Tripping at 1Hz (chirping sound): The line output
transistor Q600 or D809 could be short-circuit. Check
for shorts on the secondary side of T801.

No or low output (T801 squealing and Q800 hot):
T801’s insulation could have failed. Check the line out-
put transformer T601 for short-circuit windings (blister
on body).

F800 blasted: Q800 shorted to heatsink or L802 touch-
ing R806.

No 12V supply: R844 could be open-circuit.
Alternatively if pin 1 of IC803 is at 0V, Q809 could be
short-circuit or there could be a fault on the microcon-
troller panel. As a check, disconnect plug K804 to see if
the supply is restored.
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Fig. 1: The chopper power supply circuit used in the Indiana 100 and 200 chassis. There are 5V regulators on the microcon-
troller panel and, where fitted, the teletext panel. They are both fed from the 16V rail.

Set appears to go to standby: This could be because of
a microcontroller section fault, see later, or an intermit-
tent power supply failure. Both have the same effect.
Monitor the power supply by using a bulb as a dummy
load, in place of the line output stage, to see what hap-
pens.

T80I can have an intermittent winding-to-pin connec-
tion. Oxidation can reduce the current and cause con-
nection failure. The power supply will then stop
momentarily. When it restarts, the set will remain in
standby until an instruction is received, either from the
handset or switch contacts.

L801 can fail, removing the drive to Q800. Failure can
be intermittent, the result being similar the T801 prob-
lem mentioned above.

Other standby faults: See microcontroller section
later.

Travelling hum bar at right-hand side of the screen,
visible from the bottom of the screen to about half
way up: The mains filter coil L800 may be of incorrect
value or have a faulty core.

The Line Timebase

The line driver and output stages are conventional.
T601, the line output transformer, generates the EHT,
focus, first anode, CRT heater and RGB output stage
HT supplies. The line generator is in the IF/timebase
generator chip IC100 (see IF section). Here are some
fault possibilities:
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No line drive: Check that IC100 is producing an 0-7V
peak-to-peak output at pin 26. The driver stage receives
its supply via R607 (5-6k€2) which could be open-cir-
cuit. This resistor is rated at 3W, though in early models
a 2W carbon-film resistor was used. It must be replaced
with the type supplied by NEI spares (Maplin).

No EHT: Check that the HT supply to the line output
stage is at 115V. There should be a 90V peak-to-peak
drive waveform at the collector of the line driver tran-
sistor Q601. The line output transformer T601 could
have shorted turns — examine the outer casing for blis-
ters.

Low/high EHT: Check that the HT supply is at 115V.
Check the value of the flyback tuning capacitor C605,
especially if the CRT has been replaced (the value
depends on tube type, see later).

Low EHT: Check the continuity of the scan coils and
connectors.

Raster wide/narrow: Check that the HT is at 115V.
Check T601 for shorted turns (examine the case for blis-
ters).

If the CRT has been replaced, check whether it needs
a loss coil and if so that this is correctly adjusted. Check
the CRT data to see whether the value of C605 needs to
be changed. The scan-coupling capacitor C604, whose
value also depends on the CRT, affects the linearity of
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the scanning, not the picture width.

If the line part of the super sandcastle pulse is incor-
rect, check C606, R603, R613 (values vary with differ-
ent versions of the chassis) and D604 (ZPD10V).

Basic output stage scan coupling and flyback tuning
capacitor values are as follows:

Tube size  C604 C605
14in. 470nF 7-5nF
15in. 330nF 5-6nF
20in. 470nF 7-5nF
2lin. 330nF 6-8nF

C605 is rated at 1-5kV

The Field Timebase

A TDA3653 chip, 1C400, is used in the field output
stage. The field drive waveform is generated in IC100.
There is AC and DC feedback between the two chips.
IC400’s 26V supply comes from the chopper circuit.

Reduced height (no picture unless the first anode
control is turned up, no tuning function): The 33V
stabiliser D001 (ZTX33) has failed because of a CRT
flashover. This is more common in 20in. sets fitted with
an Orion 22mm neck CRT. In addition to the tuning
voltage supply, DOO1 provides a reference for the field
generator in IC100. To protect D001, change C001 from
InF to 100nF. In the 200 chassis, add a 100nF capacitor
across pins 36 and 41 of the microcontroller chip IC300.

Field collapse: See the section on 1C100 for field gen-
erator faults. Disc ceramics C400 and C401 (4-7nF) can
develop leakage, R402 (3-9k€2) and R403 (10k€2) can
go high in value or open-circuit, C402 (470pF) can go
short-circuit, R401 (4-7Q, 1W) and R412 (1-8€2, 0-5W)
can go open-circuit. IC400 can fail, though this is
unusual. Check at connector K400 for broken tracks or
pads, also the tracks and pads around IC400. Breaks can
be caused by physical stress. Check whether R411
(22k€2) is open-circuit or C406 (100nF) is short-circuit.

Poor linearity (lack of height): C408 (2-2pF, 35V),
C407 (1,500uF, 35V), C403 (100pF, 40V) or D400
(BAXI12A) could be leaky; R407 (5-6k€2) or R408
(10k€2) could be high-resistance or R409 (4-7k€2, lin-
earity preset) faulty.

Picture shifted (cannot recentre): R405 (10k€2, shift
preset) or R413 (1k€2) could be high-resistance or C407
(1,500uF, 35V) leaky.

Hum bar on field scan: Cause will be in the power sup-
ply. Check whether D806 (BY298) is leaky or C815
(1,000puF, 35V) open-circuit.

Line pairing and vertical jitter: The CRT’s Aquadag
earth connection is probably open-circuit.

The Jungle Circuit

The ‘jungle’ chip IC100 incorporates the IF circuitry
and the timebase generators. Either a TDA4505 or a
TDAB8305 may be fitted in this position. They are in
effect the same, but are not interchangeable because the
connections to pins 11 and 19 are interchanged. The
chip also carries out sync separation, AGC processing
and AFC and generates the super sandcastle pulses.

Noisy picture and/or video smearing: The SAW filter

Z100 could be faulty, C105 open-circuit, C106 short-
circuit or C144 (if fitted) short-circuit. The video detec-
tor coil L102 could be misaligned. Care is required with
this — several false tuning points may be obtained.

Blank raster: Check the following. L102 open-circuit,
Q101 (JC501) short-circuit; C120 or C107 short-circuit;
muting voltage at pin 3 of K100 at 12V; no output at pin
17 of IC100; or video lost in path towards Q103 and the
colour decoder.

Picture overloaded: The AGC cross-over point is set
by R105/R107 with C101 for decoupling. If a different
type of tuner is fitted these components should be
changed to suit. See manual.

Tuning drift: The AFC is set at 6V (TP4) by
RO12/R0O13 with an input at 39-5MHz and L102 cor-
rectly set. If drift occurs the cause is usually elsewhere.

No audio output: Pins 11-15 are connected to the audio
IF section. For no output check C109, C111, C123 and
Z101, also the control voltage (should vary between 0-
2-5V) from IC300 and the associated filter.

Low audio output: Check the alignment of L10I,
whether Z101 is the correct type (SFE6.0MB), and the
control voltage from 1C300 (see above).

Vision buzz: Check RI111, Z101 and the alignment of
L102.

‘No sync: Possibilities are C118 (470nF) or R129

(1-8kQ) open-circuit or C113 (150pF) short-circuit.

Poor sync, picture has excessive gain: C113 (150pF)
leaky.

No line drive output at pin 26: Check components
connected to pins 23, 24, 27 and 28.

Line frequency incorrect: C114 (22nF) or Cl16
(2:7nF) could be leaky, R122 (82k€2) or R125 (30k€2)
could be high-resistance. If necessary check R119
(1-5k€2) and C115 (10pF, 16V).

Line phasing/picture shift incorrect: C112 (100nF) or
C126 (560pF) could be leaky, R114 (47k2) high-resis-
tance or R117 (2-7M£2) open-circuit.

No field drive output at pin 3: Check whether C100
(220nF), C102 (1nF) or D001 (ZTK33) is short-circuit
or R104 (IMQ), RO01 (15k€2, 2W) or RO02 (150kQ) is
open-circuit.

Field frequency incorrect: Check whether CI100
(220nF) is leaky or R104 (1MQ) high-resistance.

Super sandcastle pulses: If there is a problem with
these the IC is unlikely to be the cause. Check the pulse
sources in the line and field output stages.

Audio Output

IC200, type TDA2611A, provides the loudspeaker
drive. It’s powered at 26V from the chopper circuit. The
current consumption is 440mA at full volume.

No output: Check R200 (4.7Q2, 1W) and IC200,
whether there’s an input from the IF section at pin 7,
whether the loudspeaker is open-circuit and the print

continued on page 502
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Television Receivers, second edi-
tion, by K.F. Ibrahim. Published by
Addison Wesley Longman at
£16.99. 394 pages 6-75 x 9-25in.
ISBN 0-582-35631-8

his must certainly be the most up-to-
date book on the subject. It has been
extensively revised for the new edition to

take into account the advent of digital TV
and the extensive use of digital control
and processing technology in modern TV
receivers. Over a third of the book is
devoted to these developments.

The book has been written with the
needs of students in mind, and is an ideal
textbook for those taking the BTEC lev-
els 2, 3 and 4 and City & Guilds courses.
It is also suitable for those who want to
refresh their knowledge, as a handy refer-
ence source should you want to check up
on a particular topic, and for keeping up-
to-date with the technology.

TV technology is now a vast subject,
having grown in complexity as more and
more has been added. The additions start-
ed with colour, then teletext and Nicam
sound transmissions. Microcontroller
technology started to be used to supervise
the operation of TV sets, while in some
chassis digital signal processing was
adopted. More recently satellite TV has
come along, first with analogue transmis-
sions then digital. It is, amazingly, all
here in Mr Ibrahim’s book. The theory is
clearly explained, with virtually no refer-
ence to mathematics, and is backed

Book Review

throughout by practical circuit examples.
The numerous circuit, waveform and
block diagrams assist in making matters
clear. It couldn’t have been done better.

The book is particularly valuable for its
treatment of digital TV. The mysteries of
MPEQG, the discrete cosine transform,
error correction, COFDM transmission
and so on are all explained, with nothing
glossed over. Digital satellite TV
receivers are fully covered, but DTT
channel decoding will have to wait till
next time. This is not a vital omission:
the basic MPEG processing is common to
all types of digital reception. The con-
cluding chapter covers the basics of digi-
tal TV receiver/decoder testing.

There are sections on the scart socket
and its interfacing, and on Dolby sound
systems. Nothing of importance has been
omitted. | have no hesitation in recom-
mending this book, which is excellent
value. It can be obtained from bookshops
or, plus £2.50 postage and packing, from
Addison Wesley Longman, Fourth
Avenue, Harlow, Essex CM19 5AA
(01279 623 928, fax 01279 414 130).
J.AR.
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P.O. BOX 142, NOTTINGHAM, NG9 3RX, ENGLAND
Tel: +44 (0)115 9320152 Fax:+44 (9)115 944 4004
tony@iche.com WEB SITE : http://www.iche.com

FAULTY ELECTROLYTIC CAPACITORS??
FIND THEM FAST WITH THE FAMOUS
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The Capacitor Wizard has earned the UL Listing Mark for both the United States and Canada!!! It conforms to UL3111-1 "Electrical Measuring and Test Equipment”.
Representative samples of the Capacitor Wizard have been evaluated by UL and meet the applicable U.S and Canadian Standards and Requirements.
The Capacitor Wizard also conforms to the European Standard EN-55822 and EN-58882-1 earning the Capacitor Wizard the "CE"mark.
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Test

Report

The digital age means that
new test and measure-
ment equipment will be
required. This meter has
been designed specifically
for digital satellite signal
location and optimisation.
Eugene Trundle has been
frying it out.

Note that the meter is
also called the Satfinder

498

brought with it the need for an accurate, inexpen-

sive dish-alignment aid. The types of signal-
strength meter that have served us for dish alignment
with analogue transmissions are, for various reasons, ill-
suited for use with digital transmissions from 28-2°E —
though some may work after a fashion, with perhaps the
aid of a 22kHz generator to switch the LNB to the cor-
rect band. However that might be, the Digisat meter
reviewed here has been designed to meet the specific
requirements of alignment with a digital signal.

The advent of digital satellite TV broadcasting has

Description

The Digisat meter is a bone-shaped yellow/orange box
(see photograph) with an F connector at the top and an
LCD dot-matrix display plus two push-buttons at the
front. At one side there’s a telephone-type socket for
future updates via a phone line: at the other side there’s
a 5Smm power socket to enable the internal 12V Ni-Cad
battery pack to be recharged from the mains power pack
that comes with the meter. For further details refer to the
accompanying specification box.

Use

Operation of the meter is very simple: the design takes
into account the fact that the meter may be used by rel-
atively unskilled operators. You switch the meter on by
pressing both keys together — this minimises the risk of
accidental battery discharge. The display then appears
with a status indicator, in this case ASTRA 28 Finder,
version 03.00.02, followed by a readout of the percent-

isut Meter

age battery charge state. After this the meter auto-
switches to the search mode for Astra 28.2.

Satellite identification is carried out by what is
referred to as USID — Unique Satellite Information Data
— which currently checks two on-board transponders for
frequency, BER (Bit Error Ratio), polarisation, symbol
rate and FEC (Forward Error Correction). When these
parameters have been confirmed, you get a ‘found’ indi-
cation followed by a readout of signal strength in two
forms simultaneously, a bar-graph and a numerical
count. These can be used to optimise the dish alignment.

At a touch on the lower control key the display reads
“hor picture quality”. You optimise this by adjusting the
LNB skew to get the polarisation setting spot-on —
there’s again a bar-graph and a numerical indication, the
higher the reading the better. A second press on the
lower key brings up “ver picture quality” in the display,
enabling the vertical polarisation to be optimised in the
same way.

Finally, a two-second press on the upper key switches
the instrument off. To conserve battery power it shuts
off automatically after three minutes’ idleness.

On Test

We used the Digisat meter on all our digital satellite
jobs, involving both universal LNBs and those supplied
with digital receivers and dishes, for just over two
weeks. Obviously the dish has to be within a couple of
degrees of the correct position, both vertically and hori-
zontally, for the meter to latch on to the broadcast data
and start to respond. The reading fluctuates until the
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“Astra 28-2 Found” caption appears. Pointing can then
be finely adjusted for the highest signal-strength read-
ing.

This provides reasonably accurate alignment, but I was
disappointed to find that the indicator’s resolution in
this mode is not very high: the readout figure, which is
arbitrary, i.e. not a quantitive voltage or decibel level,
jumps eight units at a time, corresponding to one block
in the bar-graph display. So, as the signal strength
increases progressively, you get “64” and eight blocks,
then “72” and nine blocks, followed by “80” and ten
blocks, with no intermediate readings. The result is
some uncertainty about the alignment, perhaps over half
a degree or so. There is sometimes dither between the
two blocks and their corresponding numerical values,
which makes it difficult to read the display. There’s a
solution to these problems however, as we will shortly
see.

I found that the resolution of the horizontal and verti-
cal picture quality readouts is much better than that of
the signal-strength indication. Though arbitrary, on a
scale of up to 99, these readings are based on the bit
error ratio (BER) and provide single-digit resolution. So
the LNB’s skew alignment can be set with great accura-
cy — then the dish alignment itself again, since the BER
is highly dependent on signal strength. In this way you
get a much more precise indication of the signal
strength.

With practice I found that I could very quickly align a
dish spot-on with this meter, which is just as well as I
couldn’t achieve the one-hour running time claimed
even after a full overnight charge! Despite this we could
get through a full day’s installation schedule, as only a
few minutes” use is required at each site. I found the
shorter the periods of use, the longer the total operating
time.

The LCD panel is easy to read, both indoors and out.
For easy viewing and operating convenience when the
meter is hung around the neck, I would have preferred
the 80cm-long rubber lanyard to have been anchored at
the bottom of the case rather than the top. While griping,
I would also have liked an audible tone that rises in pitch
with signal strength/quality — I have been spoiled by this
with my old analogue meter. I'm sure it could have been
done, and would happily have paid extra for it.

Otherwise I commend the excellent design, with its
simple two-key operating system, high-visibility and
high-impact strength case, protected F socket and bat-
tery-charge management system. Initially there’s a
boost charge, then a steady one, then finally a trickle
charge — with elapsed-time and battery-charge status
readouts, It takes eight hours to charge the internal bat-
tery pack fully from complete exhaustion.

Verdict

For what it is and what it can do the Digisat meter’s
trade price of about £190 plus VAT represents very
good value for money — never mind my carpings and
criticisms above!

Digital TV is with us to stay, and it’s not really practi-
cal to try to get by without a purpose-designed instru-
ment for installation and testing. Certainly this one
looks as if it will last well — so long as it’s not dropped
from the roof to the ground!

Variants and Availability

I gather that two further versions of the Digisat meter
are in the pipeline, one for ONdigital (terrestrial) use at
UHF and another that’s designed to search for three
satellites rather than just the Astra bird at 28-2°E. It’s
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SATELLITE
—— 75551

Abridged specification

charger

Size 205 x 100 x 37mm

Weight 650g

Charge time 8 hours

Discharge time 60 minutes

Indications Bar-graph and 0-99 count

Readings Battery charge; signal strength; hori-
zontal BER; vertical BER

Display 16-character, two-line LCD

Satellite Astra 2 (BSkyB) at 28-2°E

Operating temperature -5 to +30°C

Accessory Comes with 230V mains battery

possible to change and update the instrument’s internal
software.

The Digisat meter is available from Premier
Electronics (GB) Ltd., Springfield House, Springfield
Business Park, Grantham, Lincs NG31 7BG, phone
01476 514 661, fax 01476 514 662, e-mail
KCE@PremierGB.co.uk

SEME Ltd., Hudson Road, Melton Mowbray, Leics
LE13 1BS (phone 01664 484 000, fax 01664 563 976)
is an official distributor for the Digisat meter (order
code EQU483). The trade price from SEME is £189.95.
A discount is available for quantity orders.

SEME can also supply an in-car charger (order code
PSU6073) at £19.99, a leather carry case (order code
AID3093) at £18.42, a plugtop PSU (order code
PSU6074) at £9.95 and a spare 12V, 700mAh battery
pack (order code BATT6121) at £12.95 (trade prices).

Corrections

diode, type BZV10.

ated error-sensing transistor Q954 as 6-3V.

temperature.
The device has a power rating of 400mW,

ZD950.

page 427.

Hitachi 46TN series CTVs: An error occurred in Fig. 1
on page 421 last month, where ZD950 was shown as a
10V zener diode. It’s in fact a 6-5V voltage-reference

6-5V is the nominal zener voltage rating of the device.
Manufacturers quote the rating as 6-2-6-8V. The Hitachi
service manual quotes the emitter voltage of the associ-

A voltage-reference diode differs from a standard
zener diode (voltage-regulator diode) in that it consists
of two zener diodes connected back-to-back. The two
have opposite temperature coefficients, the combination
providing very low voltage variation with change in

The important point is to use a BZV10 in position

ESR meter: SW1 was incorrectly specified on page 438
last month. It’'s a DPDT switch, Maplin order code
FH99. The buzzer pin spacing shown in Fig. 8 is incor-
rect, but there is plenty of space on the board for the
specified device. The OV, —ve supply and VR2 connec-
tions should have been shown to the left of the cut-out.
To cater for a subsequent upgrade, R14 should be posi-
tioned between C7 and D3. See internal view of meter
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This handy unit, designed by
Michael Dranfield, can left perma-
nently connected to the mains
supply ready to check any sus-
pect IR remote-control unit

A Mains-operated Remote Control Tester

500

that you can get caught out by a flat battery. It’s

most frustrating to decide to use something and
find that it doesn’t work. We needed a new remote con-
trol tester for the workshop, so I gave thought to the idea
of a mains-operated one.

It would be handy if the tester were to plug straight
into the mains supply without any trailing leads. I
looked through the instrument-case section of our
Farnell catalogue and found a case with a built-in 13A
plug, the sort commonly used to house multi-output DC
adaptors. I started off by ordering one.

T he problem with battery-operated test equipment is

The Wattless Dropper
It was obvious, when the case arrived, that it would not
be large enough to house a transformer as well as the
electronics required. So the tester would have to be run
straight from the mains supply. The easiest solution
would be to use a capacitor to reduce the mains voltage
to 12V. This idea is sometimes referred to as a ‘wattless
dropper’. It was used by Thorn back in the Sixties to
supply the heater chain in early versions of the 960
series 16in. portable chassis. Unlike a resistor, the
capacitor dropper dissipates no power. Hence the name.

The idea is to use a capacitor’s reactance at a given fre-
quency to provide a voltage drop.

Capacitive reactance is given by the formula

Xc = 1/2nfC
where f is the frequency and C is the capacitor’s value
in Farads. In the UK the mains frequency is 50Hz. If we
use a capacitor of say 0-47uF, the reactance works out at
1/2 x 3-142 x 50 x 0-47 x 1076
= 1/0-000147674
=6,771Q or say 6-77kQ.

So at 50Hz the capacitor will have an impedance of
6-77kQ. By applying Ohm’s Law, we have

230V - 12V = 218V/6771 = 0-032, i.e. 32mA.

Thus by using an 0-47uF capacitor and a 12V zener
diode we can draw 32mA at 12V straight from the
mains supply. This supply isn’t mains isolated of
course, so the device must under no circumstances be
housed in a metal case.

The Power Supply Circuit

The power supply circuit is shown in Fig. 1. The live
side of the mains supply is taken to a 100mA Wickman
fuse (F1). C1 is the capacitive dropper. R1 is included to
discharge C1 at switch off — without it, the charge across
C1 would be present across the pins of the mains plug at
switch off,

C1 has to be a special, Class X2 capacitor, designed
for direct connection to the mains supply. Under no cir-
cumstances should any type other than that specified in
the parts list be used. R1 is also critical to the safety of
the unit: only an 0-75W metal-film resistor rated at
350V should be used. This should ensure that the resis-
tor does no go high in value or open-circuit, as ordinary
carbon resistors tend to do.

R2 is included to limit the surge current via the bridge
rectifier at switch on. Again, the use of a metal-film
resistor will add to the overall safety. The bridge rectifi-
er itself could be any 50V PIV 1A type. I have chosen
one rated at 800V simply because it is readily available
to one-off order — lower-voltage bridge rectifiers come
in fives from Farnell. C2 is the reservoir capacitor,
while DI provides stabilisation at 12V. The value of C2
is larger than theoretically needed, but this will provide
a longer service life.

Receiver Circuit

Fig. 2 shows the circuit diagram of the receiver section
of the unit. Photodiode D1 detects infra-red light. Note
that it’s reverse biased. When it conducts, an input
appears at pin 14 of the TBA2800 chip IC1. This is a
dedicated IR amplifier chip that contains three separate
amplifier stages and an output inverter. In this applica-

May 1999 TELEVISION



TESTER
e

tion however the positive-going output at pin 8 isused. o F1, : .C:L

C1 decouples the first amplifier stage while C2 and C3 '
provide coupling between the successive stages. R1 BR1
The output at pin 8 of ICI is fed to the base of Trl,  Heits ’ : —
which drives the piezo transducer connected to its col- l
_|_cz 01

lector. Note that the transducer is polarised. Tr2, the Output

LED driver, is held off by R4. When the voltage at the ~ No— e A

collector of Trl falls falls however Tr2 conducts and the

LED flashes. R5 limits the LED current. As the LED is 0518

driven in short bursts, R5 can have quite a low value

without any threat of LED damage. Fig. 1: Circuit diagram of the ‘wattless dropper’ power supply.
To maximise the audible output from the ptezo trans-

ducer, the output circuit is fed directly from the 12V

supply. The TDA2800 chip requires a good-quality sup-

ply of not more than 5-5V however. So the 12V supply AAA- AN

is connected to R2 which feeds the 5-1V zener diode CL<L b2

D2. The following low-pass filter (R1 and C4) removes

any 100Hz ripple.

O

44

D1

Construction ic1 Te2

The accompanying photograph shows the internal con- < D

struction of the unit. The 12V supply is built into the 8.R3 -

bottom half of the case, with direct connection to the T

mains input. The receiver is built into the top half. The

whole lot is built on Veroboard. As there’s nothing crit- PR e —;

ical, no layout or constructional diagrams are included.

The only point to watch is that the anode of the photo- = ]-izlJ Lﬁ__l

diode is as close as possible to pin 14 of IC1, to min-

imise stray pickup. A flat-topped LED was used so that oV

it sits flush in the top of the case. L,
A small hole was cut in the case, at the bottom, to

enable the sound to emerge. To prevent anything being

poked into the unit, a small piece of plastic was glued Fig. 2: Circuit diagram of the receiver unit.

over the hole.

w

Various photodiodes were tried. The SFH203PFA was -
found to give the best results. It blocks out IR radiation Pa rts Ilst
from the overhead fluorescent lights without need for
any external filtering. The small square of IR filter stuck Power supply
on the front of the case was added for the sake of
appearance — it plays no part in the operation of the unit. C1 0-47uF Farnell 772-847
Use of a plastic case with no shielding means that the C2 470uF, 16V, 105°C
unit is prone to picking up timebase radiation. It should R1 470kQ Farnell 337-493
therefore not be used in close proximity to a TV set. A R2 220Q Farnell 337-079
distance of one metre will avoid any problems. D1 12V, 400mwW
BR1 1A, 800V Farnell 371-180
Testing F1 100mA Wickman fuse
The two secttons of the finished unit are best tested sep-
arately. Check the receiver section with a 12V battery or Note that C1 and R1 are safety components. See text.
a bench power supply. The power supply section should .
be checked with a multimeter. Receiver
If all is well, connect the two sections together and plug
the unit in. At switch on the unit should produce a bleep, R1 100Q R2 680Q
with a momentary flash from the LED. You can then leave R3 47k R4 10kQ
the tester permanently plugged into the mains supply. R5 100Q
C1 2-2pF, 16V, 105°C
C2 1-2nF disc ceramic
\ C3 10nF disc ceramic
Ca 47uF, 16V, 105°C
D1 SFH203PFA Farnell 212-738
D2 5-1V, 400mW
D3 Green LED Farnell 621-006
Tr1 B8C107
Tr2 BC179
IC1 TBA2800
BZ1 Piezo transducer Farnell 561-010
Plug-style case Farnell 301-693
Veroboard as required
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continued from page 496
and pads around K201.

Distorted sound: Check C202 (100nF) for leakage, the
alignment of L101 and the loudspeaker for damage.

Colour Section Faults

The RGB output stages are on the tube base panel. The
type of colour decoder chip used (IC500) depends on
whether or not the set has teletext. Text sets use a
TDA3561A chip. The fault guide for this is as follows:

No picture: Check for 12V at pin 1. Check the super
sandcastle pulses at pin 8. They should be 50/50 height.
If not the picture will mute. The blanking signal at pin 9

should be OV. If not, check the blanking signal from the -

text IC via D903.

No colour: The chroma input at pin 3 of IC500 should
be at 0-6V peak-to-peak. To override the colour-killer,
connect pin 6 to 12V. The colour level control voltage
at pin 6 should vary between 0-2-5V. If it’s stuck at 0V,
check back to the control panel.

One colour missing: If one output is missing at K501,
check the 100nF decoupling capacitors C521, C522 and
C523.

The TDA3565 colour decoder chip used in non-tele-
text models is similar but has no RGB inputs for teletext
and different pin connections. The fault guide is as for
the TDA3561A.

There are two types of CRT base panel, one for 29mm
narrow-neck and one for 22mm mini-neck tubes. In
most cases R717 is 1Q for 29mm tubes and 2-2Q for
22mm tubes. If you have to change bases because of a
CRT change, check the value of R717. Here are some
faults that can be experienced in this area:

One colour (blue) full on: This usually occurs with
22mm bases only and is caused by flashover from the
focus pin to the collector of Q703. Replace Q703
(BF869) and bend it away from the CRT socket.

One colour flashing or full on: Check the relevant
150pF emitter decoupling capacitor (C701, C705,
C708).

Full brightness with flyback lines: Check whether
R731 (100Q) is open-circuit. If so, the cause could have
been a CRT flashover.

Cannot set one gun’s cut-off: Check the relevant out-
put transistor (Q700, Q701 and Q703) and diode (D700,
D701, D702, type 1N4148).

Cannot set any cut-offs: Check Q702 (JA101) and
R710 (1-2kQ).

AV Module

There are manual and electronic switching versions.
Most sets have the manual version with a slide switch at
the rear of the cabinet.

The audio section basically consists an RF oscillator
which is frequency modulated with audio. The RF
(unmodulated) measured at K202 should be 6MHz. The
video section consists of an amplifier with a gain of two
and a 75Q input impedance. The video is connected to
the main chassis via K100.

The electronic version is controlled from the TCR

panel and is found only in 200 chassis models. See later.

Tuners

Early sets used the Telefunken 2000 tuner, later ones
(including 200 models) the Telefunken 3010 tuner.
These tuners give little trouble though the 3010 can
cause striations.

The cause of tuning drift is seldom the tuner. To check,
disconnect the tuning voltage source and connect a
known stable voltage source. Monitor the result. For
low gain check the AGC voltage, which should be about
10V. See the following section.

Where striations are a problem, change C009 to
100pF, 25V. It may be necessary to change the tuner to
a U910 type.

The Microcontroller Circuitry

The tuning controller panel also controls the contrast,
brightness, colour, volume and teletext. There are three
ICs, an SAA1293A microcontroller chip (IC300), an
MDA2062 EEPROM chip (IC301) and a 7805 regulator
(IC302).

No display or functions: Check the 5V regulator
1C302, which receives its input from the 16V supply. If
its output is low, disconnect everything connected to it
in turn until the cause is found.

No functions, display stuck: Check the 4-43MHz clock
oscillator crystal X300. If you load it with a scope probe
you may stop oscillation, so check at pin 13 (tuner con-
trol voltage) of IC300 where you should find a 5V peak-
to-peak squarewave. Also check the display and key-
board strobe pins, again for 5V peal-to-peak outputs.

Two or three buttons don’t operate: Almost certainly
there will be a common factor: check the connections of
the ribbon cable to the control PCB.

Functions buttons don’t perform job allocated: The
set-up conditions for IC300 have almost certainly been
corrupted. They are stored in IC301. It is not necessary
to replace this device: reprogram it as described in the
Mk 2 manual.

Will not store — though the correct display appears:
IC301 could be faulty, D302 (20V zener diode) could be
faulty of D303 (1N4148) short-circuit.

At power on a blank raster appears (text models
only): See teletext section.

Failure of IC300 or corruption of IC301. May also
show as going to standby: Can be caused by CRT
flashover or a large static build up. Protection can be
provided by adding a 470nF capacitor across pins 20
and 27 of IC300.

Tuning drift: Use an oscilloscope to check the tuning
voltage. This will show any DC voltage variation.
Check Q309, C312 which could be leaky, R329 which
could be noisy, R330/1/2/3, C314/315 which could be
leaky, and the 33V stabiliser DOO1.

Analogue control failure: If the volume, contrast,
brightness or colour control operation doesn’t function,
check the relevant output pin of IC300 for a varying
squarewave and the filter components.

Faulty band switching (applies to Irish sets only):
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This circuit uses a two-line to three-line converter. All
components in this area are suspect.

TV set won’t come out of standby: An extra pair of
contacts on the mains switch are used, via K305, to
bring the set out of standby. Some users don’t operate
the switch correctly: it should be held long enough to
allow the supply to rise and enable the microcontroller
chip to recognise that the contacts are closed.

TV set goes to standby, usually after a finite time
(five minutes): Caused by incorrect setting of the
microcontroller chip initialisation — it’s looking for an
ident signal from IC100. This signal is not connected, so
IC300 will time out. To stop this, look in the memory
contents and reset the appropriate bit. (See Mk. 2 man-
ual).

TV set goes to standby: May be caused by excessive
static build up affecting IC300. To eliminate the prob-
lem, add a 470nF capacitor between pins 20 and 27 of
IC300 on the track side of the PCB. Alternatively the
cause may lie in the power supply — see earlier section.

Teletext Faults
The teletext chip set is controlled by IC300 via an ITT
bus.

Set will not go into the text mode: Check that the L200
regulator chip IC904 is providing a 5V output (its input
comes from the 16V line). If the output is low, discon-
nect everything connected to it in turn until the cause is
found. The clock oscillator Q900 (JC501)/crystal X900
can stop oscillating at low temperatures if the value of
R902 is not 150€2.

Corrupt text: Check the alignment of the video detec-
tor coil L102 — try a quarter turn either way to see if this
improves matters. IC900 (VAD2150), IC901 (4164) or
1C902 (TPU2732) could be faulty.

Goes to text but with floating header: There is proba-
bly no video input via K900 or a fault with Q905
JC501).

Goes to text mode but no data on screen: Can occur
at switch on because the microcontroller chip has reset
too fast. Solution is to add a 10pF capacitor between the
base and emitter of Q305 on the microcontroller board.
If there has been a failure of the EEPROM (IC301) on
the microcontroller board the text contrast level, which
is stored there, may be incorrect. See Mk 2 manual for
resetting procedure.

Check IC902’s RGB outputs (pins 6, 7, 8), the emitter-
followers Q901/2/3 (JC501) and the five-way ribbon
cable between the microcontroller and text PCBs
(K308-K901).

Goes to text but appears negative: Q904 (JC501)
short-circuit.

Goes to text but with frame jitter: Sync lead not con-
nected to R933 or disconnected from R412 on main
PCB (no connection no.).

Remote Control

Three types of handset were used with these models.
The earliest type was fitted with an SAA1250 chip and
can be easily identified by its tapered nose. The later
versions are shorter and thinner and contain either an
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OSH2006 or an OSH1010 chip. All can be used to pro-
gramme the EEPROM. If there’s no output, check the
battery leads and for dry-joints at the IR diodes and the
ceramic resonator.

The IR control module in the set is simple and has vir-
tually a zero failure rate. For no operation check 1C303,
D308 and K302. The wire connections to the PCB can
cause problems if the panel has been removed several
times.

The control buttons are a four-pin matrix with carbon
shorting dots. They give very few problems. Some sets
(NEI 1461) used a local supply switch. These are not
very reliable and not interchangeable.

Spares

Spares for these sets should be available from Maplin
Electronics (NEI Spares Division), Unit 11, Valley
Court, Station Road, Wombwell, Barnsley, S. Yorkshire
S73 0BS. Phone 0113 277 4310, fax 0113 277 4312.

Next Month

The information given above is in general applicable to
the 200 version of the chassis: servicing notes specific
to this version will be included in Part 2 next month.

BACK ISSUES

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

1994 January, February, May, June,
July, September, October,
November and December

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

January to December inclusive
January to December inclusive
January, February, March, April,
May, June, September, November

and December

January, February, March and
aVoldl!

Copies are available at £3.00 each includ-
ing 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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Hugh Cocks took this
picture of reception
from Onda Jerez
across the Gulf of
Cadiz from his
Algarve location. The
station transmits on
ch. E58.

Roger Bunney reports

errestrial DX reception in the
UK has been negligible during

the past few weeks. There has
been an improvement in F2 layer
conditions, with higher MUFs, as
the maximum in the present sunspot
cycle approaches. But the reports
I've had suggest that most F2 recep-
tion has been confined to areas
south of the UK, the exception being
transequatorial reception of several
50MHz amateur band signals during
the late afternoon in the Channel
Islands.

A good aurora on January 13th
brought Band I TV signals from the
Scandinavian countries to the UK
from early evening through to
almost midnight.

As F2 conditions improve, low
VHF signals such as US paging sta-
tions, communications networks
including police, radio links to air-
craft (e.g. traffic spotters) etc. are
heard. If you have a scanner and the

‘ DX and
Satellite Reception

Terrestrial DX and satellite TV reception. News from abroad and
about satellite developments. The problem of RF interference.

patience, it’s worth checking across
the band 28MHz to 40MHz from
say 0830 to the east of the UK, pro-
gressing to due south around mid-
day, then checking for American
traffic in the afternoon. You need a
reaspnable outdoor aerial, not the
small, helical set-top type.

Now that we are into March, we
can hope for evidence of improving
Spordic E conditions.

E Channels

In the February issue I mentioned
the original CCIR channels, i.e. El,
2, 3 etc. Gosta Van der Linden
(Rotterdam) points out that there
was also a channel E1A, with its
vision carrier at 42-25MHz. Austria
had a ch. E2A transmitter, vision
carrier 49-75MHz (same as the
OIRT ch. R1) at Jauerling, while
channel F4A with 82-25MHz vision
is, of course, the Italian ch. IC.

Satellite Sightings

An increasing number of signals,
both analogue and digital, have been
arriving from 36°E now that
Eutelsat II F3 has been moved to
this position from 16°E. When
checking for digital news links on
February 24th I found, in the clear at
11-140GHz horizontal (SR 27,500,
FEC 3/4 — MOU id), the
Transcendental Meditation experi-
ence from the Maharishi Open
University. The following night it
was encrypted, though the pro-
gramme is often present as a clear
analogue signal from Eutelsat at
10°E. Hugh Cocks in the Algarve
has received from 36°E at
11-050GHz horizontal (SR 6,111,
FEC 3/4) captions seeking reception

reports. I was unable to drag this
signal out of the noise here in
Hampshire! Nor could I locate the
three APTN downlinks between
12-505-12-530GHz horizontal — you
probably have to be there at the right
time.

Bonum-1, the Russian satellite
that’s also slotted at 36°E, carries
encrypted analogue programming
(Syster) between 12-2-12.4GHz. On
February 24th I found an analogue
feed, SISLINK UKI 264 TEST
FRANCE, on test at 11.:634GHz
horizontal.

Hugh Cocks has received signals
from Afristar (which will carry
Worldspace programming) at 21°E
between 1-477-1-479GHz and
1.4795-1-4815GHz. He made a
small H-type aerial, with each dipole
leg just under 5cm, and fitted it on
to an old 60cm Amstrad dish aimed
at 21°E. Digital noise was present at
very high levels — there aren’t yet
any digital radios for programme
reception. Hugh has also received
strong Algerian PAL signals at
11.720GHz vertical from Arabsat at
30-5°E.

Fred Pilkington (Malaga)
received several analogue Ku-band
transmissions from Arabsat 3A at
26°E on February 20th. They
included Libya at 12-698GHz,
JRTV Amman at 12-575GHz, Abu
Dhabi at 12-620GHz, MBC at
12-735GHz and the Saudi ch. 2 at
12-715GHz, all horizontal. When I
checked this out I found nothing.
Perhaps these were tests prior to
digital transmissions.

Dean Rogers (London) says fans
of Italian football should check the
following: 11-148 and 11-190GHz
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(SR 5,632, FEC 3/4), and
11-137GHz (SR 6,111, FEC 3/4), all
horizontal, via Eutelsat W2 at 16°E;
and 11-556GHz horizontal (SR
6,111, FEC 3/4) and 11-632GHz
vertical (SR 5,632, FEC 3/4) via
Telecom 2D at 5°W. He reports that
W2 carries ENEX news feeds at
12-505GHz (SR 5,632, FEC 3/4).

I missed the Dakar rally, which
has previously always been in ana-
logue form. This year it was trans-
mitted in digital form at 12-380GHz
vertical from 13°E as part of a pack-
age that included links and feeds for
Eurosport, RTBF, TF1, the
Speedvision facility and an interna-
tional feed with English commen-
tary.
Bindu Padaki (Bangalore, India)
hopes o acquire a digital receiver —
they are at present expensive at
about 33,000 Rupees (approximately
$700). But the free-to-air channels
are in non-English. He subscribes to
a local cable service that carries dig-
ital downlinks: forty channels at
about £3-4 a month is somewhat
cheaper than BSkyB UK! For C and
Ku band operation Bindu uses a
California Amplifier combined feed-
horn, type 31976, that allows for
both linear (vertical and horizontal)
and circular (left- and right-hand)
polarisation.

While checking at 13°E recently
I found a Thai TV channel, TV5
Bangkok, with programming and
commercials. This was at
12-627GHz vertical. At 12-591GHz
vertical there was Euronews with
additional channels — services 1-10
~ though only colour bars were pre-
sent. These signals were both at SR
27,500 with FEC 3/4.

There has been some dramatic
car racing via Intelsat K (21-5°W)
on Saturday nights from various
North American circuits including
Daytonna 500 and the North
Carolina Speedway.

Reports on NATO talks in Paris
on the Kosovo problem from
February 22nd were carried by an
analogue APTN feed (Starbird
Rambouilet) via Eutlesat W2 at
11-021GHz horizontal. Ten days
earlier, when President Clinton was
cleared from impeachment, the
North Atlantic circuits were full of
analogue and digital feeds for the
European networks — at one stage I
noted five simultaneous analogue
pictures at 21.5°W.

The funeral of King Hussein of
Jordan, a licensed radio amateur
(JY1), was carried extensively. Syria
helped with uplinking via an
Arabsat (30-5°E) news lease
transponder — Syria Main Channel,
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at 4-080GHz with right-hand circu-
lar polarisation.

Terrestrial News

UK: News Datacom Systems has
launched a 2-1-2-4GHz band Digital
Terrestrial Link (DTL) system. Use
of MPEG-2/OFDM technology is
expected to enhance live ENG pro-
gramme insertions from built-up
areas where, because of the screen-
ing effect of buildings, multipath
echoes etc., site-to-studio analogue
hook-ups have been difficult to
establish. After MPEG-2 encoding,
the camera and audio outputs are
OFDM modulated and fed via a
microwave transmitter/aerial system
to the studio, where the receiving
system responds to the main signal
content rather than the echo signals.
Spain: According to a report in the
February issue of the SOMHz band
amateur radio magazine Six News,
the TVE Madrid ch. E2 transmitter
is to close at the end of the year.
TV-DXers will miss this station,
which is frequently received via
SpE. My very first SpE DX-TV
reception, in 1963, was from this
site.

Isle of Wight: The Newport-based
RSL-TV station TV 12 has been
given permission to operate relay
stations at Brading and Ventnor and
increase the Rowridge ch. 54 trans-
mitter ERP from 1kW to 2kW (sub-
ject to clearance from Continental
authorities). This will extend cover-
age in the east and south. The
Luccombe (Shanklin) relay station
has also been approved by the ITC,
and initial approval for a transmitter
in the Chichester area has been
given to extend coverage on the
mainland.

Australia: Digital terrestrial TV test
transmissions from station Channel
7 in Melbourne started on February
10th. Ch. 6 (174-181MHz) is being
used for these test transmissions.
Viewers are asked to comment on
any TV/radio interference problems
by phoning or writing to the chief
engineer.

Leonids Activity

Mixed reports on the November
1998 Leonids meteor shower contin-
ue to be received. A Swiss amateur
writes that the shower was “abso-
lutely outstanding”, with many con-
tacts at 50 and 144MHz. The show-
er began shortly before midnight on
November 16th, peaked at approxi-
mately 0100 GMT on the 17th, then
lasted until about 0600 GMT, with
signal levels reaching S9+. The
reflected signals were not the usual
short bursts (pings), instead lasting

junction with the Tempel-Tuttle

DX-TV

EUROSPORT

© ASO 1999

The Granada-Dakar
cross-desert rally ‘99 was
carried by Hot Bird (13°E)
in digital form. This pic-
ture is from Dean Rogers,
London, who uses a bal-
cony-mounted 80cm
tracking dish.

for several minutes. He says he had
never come across such retlections
in thirty years of MS activity.

If the peak 1966 pattern is repeat-
ed this year the main storm, in con-

comet stream, is expected to occur at
0147 GMT on November 18th.

%
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] AM bits field memory

INPUT ouTPUT

THOMSON PALSECAM/NTSC video recorder
Multi-system (with infra-red remote control}

Multi-system compatibitty. Covers
VHF, UHF and cable channels.

N3, N4, PAL, PAL M,

PAL N, SECAM

N3, N4, PAL, PAL M, PAL N
Video Input: 1 RCA jack
Video Qutput: 1 RCA jack
Y :135MHz

input TV systems

Qutput TV systems

Connection terminals

Sampling frequency  R-Y : 6.75MHz Records, receives and plays back:
B-Y :6.75MHz PAL System 1 (for UK); PAL System
Y :8Bits B/G (for Europe), SECAM System L
Digital Code Bit R-Y : 8 Bits {for France), SECAM B/G (for Middle
B-Y 8 Bits East), SECAM System D/K (Eastern

Bloc); NTSC 3.58 (via Scart)

W Tuner reception: PAL 1, B/G, D/K,
SECAM B/G, L, L

W NICAM hi-fi stereo

525 . 625 lines
60 . 50 fields
DC 15 volt 450mA |

Line conversion
Field conversion
Power supply

Dimensions 145 (W) x 95 (D) x 34 (Himm W 99-channel memory
Weight 1.0Kgs B Hyperband tuner
Accessory 1 set of video cable, AC adaptorAI B 4 head dual azimuth

Auto long play
NTSC via Scart
Videoplus B 8 event— 1-year
Satellite control
2 Euroscart sockets
3 phono video/audit L/IR
W Autoprogramming M Jog shuttle
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£399.002
only £1.50 or ring with your
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Aerial Techniques
The new 36-page Aerial Techniques
catalogue — it’s more like a reference
work — has just been published and
is available at £1.50 including
postage. Masses of equipment for
satellite and terrestrial reception,
whether domestic, commercial or
DX, radio or TV, is listed. If you
need a wideband log-periodic aerial
for Band III reception, a 36in. dish
Superjack arm, a UHF/UHF/UHF
aerial triplexer, a radar rejection or
double-notch filter or whatever, even
an NTSC/SECAM/PAL digital stan-
dards converter, you’ll probably find
1t

Aerial Techniques can usually
sort out your requirements — give
them aring on 01202 738 232. The
address is Aerial Techniques, 11
Kent Road, Parkstone, Poole, Dorset
BHI2 2EH.

Satellite News

Eutelsat’s new slot at 12-5°W will
for the first time give it transatlantic
capability — Eutelsat I F5 and the
vintage German TV-SAT 2 are the
residents at this location. To provide
throughput of TV, data and business
communications to North America,
Eutelsat has signed an agreement
with Teleglobe Communications
Corporation. At the US side the sig-
nals and data will be fed into fibre-
optic links for routing across the
continent. Eutelsat W3 is now in
orbit at 7°E, replacing Il F4.

Intelsat has been carrying out
compatibility tests with digital com-
pression equipment from fifteen
manufacturers to establish a pre-
ferred list of earth station hardware
that will provide smooth, efficient
transfer of signals between its
clients. There have been cases where
equipment incompatibility has led to
a lost circuit connection.

A new Russian digital TV ser-
vice, NTV Plus, is now in operation
with a package of at least eighteen
channels including BBC Discovery,
MTYV and Nickelodeon: Geographic,
Fox Kids and Bloomberg will be
added in late March. There are
already 200,000 subscribers.

BT Broadcast Services has
bought the Dutch Intrax SNG
uplinking service. Intrax will howev-
er continue as at present, with a fleet
of fifteen SNG trucks.

The global cellular service pro-
vided by the Iridium LEO (Low
Earth Orbiting) fleet of satellites
started at the beginning of November
last year. 120 countries have signed
up to participate. But there remains
some uncertainty about the security
of links: Nippon Iridium (Japan)
won'’t be charging its customers until
April to give time for international
connectivity to be proved or other-
wise. There’s a monthly $70 service
charge, and some 250,000 sub-
scribers have signed up — though
only 100,000 satellite telephones had
been made by the end of 1998.
These are special phones that cost
about $3,000 each. Internal calls cost
up to $2 per minute air time, interna-
tional calls up to $7 per minute.

The latest SatFACTS bulletin
from New Zealand suggests that all
is not well with the new PanAmSat
PAS-8 craft. Intended to be in orbit
at 166°E, NASA says the actual
position is 166-5°E. This is bad news
for users of PAS-2 at 169°E. This
closeness means that the main for-
ward lobe with a dish of less than
3m diameter will be too wide to be
able to provide adequate co- and
adjacent-channel rejection between
the two satellites. A larger dish will
sharpen the main forward lobe but
could well produce secondary side
lobes that could peak on the adjacent
satellite. PAS-8 has a spot beam
aimed at the West US coast, for
direct links to Australasia. At the
time of writing, this beam is incor-
rectly aligned — rather more at
Pacific waters, the result being
severe loss of anticipated traffic.

The Australian Broadcasting
Authority now permits satellite
reception of various channels that
were previously restricted to areas
without terrestrial transmission. The
satellite services, via Optus, include
Imparja TV, Telecasters Australia,
ABC, SBS, TVSN, Horizon and
QQQ, in digital rather than B-MAC
form.

RF Interference
Some years ago the RSGB published
The Radio Amateur’s Guide to EMC,

an invaluable book for anyone
involved in radio transmission and
interference suppression — EMC is
the buzz word for interference nowa-
days. The book has been rewritten,
updated and considerably expanded
by Robin Page-Jones (G3JWI) and is
now entitled The RSGB Guide to
EMC.

Amateur radio transmitters can
cause interference to domestic
receiving equipment, for example
wideband masthead amplifiers can
be overloaded, but such problems are
more often caused by shortcomings
in the receiver or bad installation.
When interference occurs and com-
plaints arise, the amateur has to sup-
press the interference if possible or
ascertain the cause of the problem.

There has been a dramatic
increase in the amount of electronic
equipment installed in homes. Many
households now have computers,
baby alarms, cordless or non-BT
phones, radio-controlled car locks
etc. in addition to TV sets, hi-fi units
and so on. Much of this equipment
has poor RF immunity and can suf-
fer from interference from a nearby
radio transmitter, whether operated
by an amateur, taxi service, pager
base station or cell phone base.
Hence this new RSGB publication.

Though intended primarily for
radio amateurs, the book is in fact a
comprehensive guide to the use of
the RF spectrum, how interference
arises from a variety of sources, and
the steps that can be taken to sup-
press/minimise problems.

Particular attention is paid to
computer systems, on how to silence
interconnecting leads and prevent
the TV aerial downlead injecting
interference into the domestic TV or
distribution system. With satellite
systems, VCRs and home cinema,
the mass of leads offers many
opportunities for breakthrough to
occur. But a whole army of preven-
tive devices can be called up for
help, such as braid-breakers, band-
pass and bandstop filters, ferrite
rings and blocks. Once the problem
has been understood, it can usually
be deait with. This book explains
how.

Having had many years’ experi-
ence of interference problems, I can
wholeheartedly recommend the
book. It’s well written, i.e. easy to
understand, and has plenty of illus-
trations throughout its 204 pages.
There’s no maths to confuse things!
The RSGB Guide to EMC is pub-
lished by the RSGB, Lambda
House, Cranborne Road, Potters
Bar, Herts EN6 3JE at £18.75 plus
£1.25 postage.
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This is really a very good
oscilloscope including
2 probes, Pouch & Front
cover

Gould 08300. Bual Trace 20 MHz. Lightweight.
Very good value.

Qnly

PHILIPS PM3217 -
Dual Trace SUMHz Delay.

THIS IS THE BEST
CHEAP SCOPE

YOU WILL EVER

Buy!

Gould 051100. Dual Trace 30 MHz
Delay. Very Bright. Supplied with
manual and 2 probes.

TEKTRONIX 2215 - nual Trace 60MH:
Sweep Delay,
iaas 2 Includes 2

ng‘é probes, Only

IEKTR[I‘NIX 400 Serles

e

488 Digital Storage Dual t'ace 100MHz Delay.....£550
466 Analogue Storage Dual Trace 100MHz Delay..£250

485 Dual Trace 350MHz Delay Sweep............. £150
475 Dual Trace 200MHz Drlay Sweep £450
465 Dual Trzce 100MHz Defay Sweep..................£350

HC 3502
Dualka_ce Z0MHz

5mv-20V/Div; 0.2 secs-
0.5. Sec/Div; X-Y: X§
Maznifier; TVSync efc

Unused @

THESE TWO HAVE NEVER BEEN SO CHEAP

TEKTRONIX 2445. 4ch | OMHZ
Delay Sweep Cursors Readout.  Only @

MARCONI 20194 Synthesised AWFM Sig Gen 80KHz-
1040MHz LCD display Keyboard entry. Only

SPECTRUM ANALYSERS

H.P. 8335h IKHZ-6.5GHZ with Opts 004/041/101/105/110.
8571714 Card and 850244 High Freq Probe
H.P. 85904 10KAz- | 8GHz (75 ohms| £2.500

H.P. 85588 with Mai Frame [00KH2-1500MHz £1,500
ADVANTEST TR4131 10KHz-3.50Hz £3,500
ADVANTEST TR4132 100KHz- 1GHz.. £1,200
MARCONI 2370 30Hz-110MH: from £500
P14 Systems 8553 1KHz-110MHz from £500
8554 00KKz- 1250MHz from £750

(£1,000

8355 10MHz- 18GHz from .

MARCONI TF2015
AMVFM Sig Gen 10-520mH;  €EP®

RACAL 9008 Automatic Mod Meter

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

BRAND NEW 0SCILLOSCOPES - NEVER USEQ - LIMITED STOCK

DMS 38504 Digital
Storage/DMM

Handheld LCD display. 2 Channel 50Ms/s. Auto range
4 Digit DMM/Capacity/frequency counter. Battery
operation or external 7.5-9.5V DC ie. AC adaptor {not
supplied). RS232 comes in black carrying pouch
complete with 2 scope probes; OMM leads; Manual
For []nly £400

DTS 40 Digital
F :!f* -
S
; b3

Storage
Dual trace 40Hz 20 MS/s Storage Cursors + On
screen readout. Sweep Delay: interface etc. etc
Supplied unused in eriginal box complete with 2

M E
All Fully Tested — In Good Condition 5z GHr apire

WARCON) 202248 Synthesised AW/FM Sig Gen 10Kz 1GHz from £1500 ﬂ e ~===] FARNELL LF1 SINE/Sq Oscillat

MARCORI 8311 Prog Sweep Gen 10WHz-20GH2 £4000 - O U

.2 86724 Synthesised Sig Gen 2-18GH2 £5000  LEVELL TG2O0DMPRC Oscillator [Hz-MH: Sine/Square.

H.P. 86574 Synthesised Sig Gen 100KHz-1040MH {2500 Meter. Battery Operated

H.P. 86568 Syntiesised Sig Gen 1004Hz-S30MHz. 11500 (Banenes ot suppied).. £50

K.P. 86564 Synthesised Sig Gen 100KHz-390MHz £1250 .

WP 38254 Sylhesised uncton e M2 60 Classic AVO Meter

B.P. 42754 LCR Meter 10KHz- 10MHz 22750 A Digital AVO DA 116 3.5 digit

H.P. 41824 LF Impedence Analyser SHz-13MHz £6000 Complete with Batteries & Leads

MO 2K ot o 105 ot il

MARCON fod Meter 7-26H2 from : -

FARNELL AWAZ000 Rutomatie Mod Meter 101226k Unused. €150 METROHMA A - 500 Battery

MARCONI 28554 Radio Comm Test Set £2500  Megga {a useful back-up for fault

STABILOCK 4031 Radio Comm Test Set 23000 finding) Complete with Batteries &

L1250

STABILOCK 4015 Radio Comm Test Set

H.P. 86404
AM/FM Sig Gen
500KHz- 1024MHz
500KHz _512MH version - £250

Only €EED

Solatron 7045 - 45 mg Bench
_ Multimeter with leads a»
SOLARTRON 7150 DM 65 cigit NN
True RMS IEEE. ..£300

Leads

PHILIPS PM32964 Dual Trace 400MHz Dual T8 Delay Cursors IEEEE2250
TEXTRONIX 24634 4 Ch 350h4Hz Delay Sweep Cursors etc £2300
TEKTRONIX 2445078 & Ch 150MHz Delay Sweep Cursors ete from .. £709

TEKTRONIX TAS 465 Dual Trace 100MHz Delay Cursors £900
TEKTRONIX 2235 Duai Trace 100MHz Delay Cursors £700
IWATSU SS5711 4 Ch 100MHz Delay Sweep £350
PHILIPS 3085 21 Ch S0MHz Dual 18... £415

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS. RG6 1PL
Telephione: (0118) 9268041. Fax: (0118) 9351696

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

WAYNE KERR AMM255

. e :.'] Automatic Modulation Meter
- - AM/FM 1.5MHz-2GHz 3.5 digit
unused @I

GODDWILL GFC 80106

FREQUENCY COUNTER Range =
1Hz-120MHz 8 Digit Display 15mV

RMS Sensitivity Unused £75

probes & Manual. Amazing Value £400

DTA
Dual Trace
T 20MEz
Alt Mag TV Trig etc unused & boxed with 2 probes &
Manual £225

PANASDNIC VP B1TTA
[

1254t ., e
100KHz-100MHz: FMO 100KHz. Output
1908-934B AM 0-60%: 32 Preset Memary,  Used 430
Digital Display Frequency & Output Unused £750
KENWODD
FL 180A WOW/FLUTTER
METER 0.003%-10%: Freq 3KHz/
3.15KHz RMS/AVERAGE/PEAK:
Weighted Filters; Digital Display of
RPM: 4 digit freq Counter 0.01KHz-
9.999KH2/0.01KHz-55KH2
TR POWER SUPPLY Model HSP3010
= | 0-30Volts; 0-10 Amps Current Limiting

Used £400
Unused £500

GOO0DWILL

GVT427 DUAL CHANNEL AC
MILLIVOLTMETER

10V 300¥in 12 Ranges
Frequency 10Hz- IMHz

Used £100  Unused £125

&
Used Equipment - GUARANTEED. Manuais supplied.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability
before ordering. CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.

The Joule A-400 Radio Decoder

If you already service car audio equipment, the A-400 could
prove to be a very valuable additional source of income for

your company.

Electronic Sound Systems
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

For Your Radio Decoding Requirements

Please feel free to visit our Internet web site at elecsys.com
where you can download full details, pricing information and
demonstration software. Or, visit us for an on-site

demonstration.




Fig. 1: Mitsubishi
HSM50V drum
earthing modifica-
tion.

Reports from

Philip Blundell, AMIIEelec
Eugene Trundle

Brian Storm

Francis Beach

Derek Smith

J. LeJeune

Mike Leach

Kevin J. Green, TMIIEelec
and Gerald Smith

Grundig VS920

A dead machine because C1626
(47uF, 25V) has failed is a fault
that’s been reported previously in
these pages. Sometimes however
C1626 can be the cause of a puls-
ing power supply. One of the first
things the system controller chip
does at power up is to energise the
threading solenoid once. If the
power supply pulses repeatedly,
the solenoid can overheat, blowing
its internal fuse. The result is that
you repair the power supply, the
machine powers up, but the deck
stops when a cassette is inserted.
The VCR won’t play or eject the
tape, because the solenoid doesn’t
work.

You can, with care, repair the
solenoid by carefully cutting away
the clear plastic covering, then the
fabric tape underneath, to reveal
the thermal fuse (part number
72008-456.00). Ensure that the
new fuse is pressed close to the
windings and is insulated by
adding new tape.

When you work on the power
supply it’s a good idea to note
which direction the green stripe on
the black ribbon cables goes, in

Heod amp
PWB—-H

Skt GE

Lower drum
earthing spring

&

Skt GM
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case one becomes disconnected.
Also take a look at the 220pF
capacitors (all nine!) on the sec-
ondary side of the power supply —
to see if any are leaking electrolyte.
P.B.

Mitsubishi HSM50V
An unusual fault can occur with
early versions of the J deck. The
customer says that the playback
picture is snowy, but if the VCR is
moved the fault disappears. The
cause is a poor connection at the
lower drum earthing spring (not the
video head earthing spring). There
is a paint mark, put there at the
factory, where the spring makes
contact on the chassis. Clean off
the paint and solder the spring to
the chassis. Fig. 1 should make this
clearer.

Later versions use a different
method of earthing the drum to the
head amplifier. P.B.

Philips 14PV163/05

If the problem with this TVR
combi unit is intermittent loss of
the picture, just sound during video
playback, check crystal 1800 on
the large PCB beneath the video
mechanism for dry-joints. P.B.

Panasonic NVHD625
We’ve recently had several of
these machines in which the back-
tension arm has jammed against
the left-hand tape-loading arm. The
fault symptom is that a cassette is
taken in then rapidly ejected. The
cure is to fit a new back-tension
arm and ensure that it is properly
engaged with the main mechanism
sliding plate. B.S.

Panasonic NVF65

Sound but no E-E video was the
complaint with this hi-fi machine.
It would play back prerecorded
tapes perfectly. After some checks

l

in the video switching circuitry,
then some head scratching, I dis-
covered that the machine has stan-
dard-play video only, plus a long-
play facility for hi-fi sound record-
ing. Switching the machine back to
standard play restored the missing
E-E video. B.S.

Akai VS204G
In the March issue (page 346) I
described a tape speed fault that
was cured by fitting a new capstan
motor. Akai has since told me that
this is not necessary. The cause of
the problem is static discharge
from the motor to conductors on
the PCB below: there’s a modifica-
tion that involves a wiring change.
Wow! Why can’t they circulate
details of such known fault condi-
tions to dealers and spares-account
holders as well as Akai Service
Centres, or at least intercept orders
for expensive motors? It’s not the
easiest fault to diagnose . . . E.T.

Jammed Cassette
A Ferguson 3V44 came in with a
cassette jammed inside. The
machine worked in all modes, and
when the eject button was pressed
the eject mechanism operated. But
the cassette remained in the hous-
ing. It was loose, but something
prevented it from being pulled out.

I removed the cassette housing,
expecting to find damage. When I
turned it over I discovered the
cause of the trouble. One of the
cassette’s screws was loose and
stuck out by a quarter of an inch. I
was able to remove the offending
screw with tweezers, and after
reassembly the machine worked
correctly.

This could happen with any
VCR of course. F.B.

Ferguson FV72LV

There was no mechanical operation
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and a tape was stuck inside. The
cause was no supply to the loading
motor because D409 was open-cir-
cuit. There are two diodes in series,
D408 and D409, both type

IN4001. I decided to replace them
both. After that the machine
worked normally. D.S.

Panasonic NVJ35

The capstan motor was very noisy
and sometimes ran erratically, the
symptoms then being wow and an
unstable picture. The cause of the
trouble was C22 (330pF, 10V) in
the power supply. I fitted a
replacement rated at 105°C. D.S.

GoldStar Q4031

If the fluorescent display characters
are over bright and the blanked
segment is partially lit, replace the
33V zener diode ZD104. J.Le]J.

Samsung SV301K

No remote-control operation is
commonly caused by a damaged
PCB track along the front edge of
the motherboard, between CN603
and ZD101. This removes the earth
connection and all three pins of the
IR sensor rise to SV. J.LeJ.

Daewoo V21

If there’s no RF and no capstan or
drum rotation, check Q861. It’s
quite common to find that it has
gone open-circuit. L.LeJ.

Samsung VI395

If there’s no power up, check
R101, ZD101, C113 and C110.
ZD101 tends to go short-circuit.
J.LelJ.

Daewoo DVK985P

If there’s no tape movement, i.e.
the loading arms move the tape to
the drum but the capstan motor
doesn’t rotate, check D504 which
tends to do short-circuit, look for
dry-joints around the capstan motor
connector and if necessary check
1C502. J.LeJ.

Hitachi VTM502E

Various plastic deck parts were
broken in this machine. So the rele-
vant service kits were obtained and
fitted. The deck was then intact,
and was retimed. But in the eject
position the threading motor perma-
nently drove the cassette housing in
reverse, and wouldn’t stop.

I wondered whether the end sen-
sors or the ‘butterfly’ sensor was
faulty, but they proved to be OK.
Further checks showed that the
threading motor drive chip was
turned on at all times. The chip
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itself was OK: the TMO line from

pin 35 of the microcontroller chip

was wrong. The cause of the fault

was the microcontroller chip. Once
it had been replaced the deck func-
tions worked normally. M.L.

JVC HRJ425

Incorrect speed was the complaint
with this machine. In playback the
capstan ran slightly fast and made
a loud, grinding noise. I suspected
the motor, but when I removed it
the bearings seemed to be OK and
it was not noisy when spun by
hand. The outputs from the power
supply were all OK, though I
replaced a few suspect electrolytics
just in case, all to no avail. | was
beginning to run short of time, so |
took a guess and ordered a new
BU2884S servo chip (IC401). The
new chip completely cured the
problem. M.L.

Hitachi VTM502E

The E-E picture was OK but there
was very poor, low playback video.
I used a scope to check the video
signal through the playback stages
and found that all was well until I
reached the emitter of the BC848B
surface-mounted transistor Tr7007,
where the signal was badly clipped
and of low amplitude. A new
BC848B cured the problem. M.L.

Mitsubishi HSB82

This monster machine came in
with very poor video playback and
low-gain E-E pictures. The symp-
toms were the same at the scart
socket. I had no manual, so I took
a quick look to see if I could spot
anything obvious.

I followed the leads from the
modulator to the bottom of three
boards at the right-hand side of the
machine. Access was surprisingly
easy. The modulator leads are
plugged into the board at the right-
hand corner, close to the S-video
inputs and phono sockets. Close by
there are two surface-mounted, sil-
ver-looking capacitors. When they
were heated and cooled the symp-
toms were emphasised. Much to
my relief, replacements cured the
fault. The offending capacitors
were C210, 47yF, 16V and C232,
10pF, 16V. M.L.

Philips VR665 (Paolina)
There was a very intermittent prob-
lem with this machine: the picture
would develop bad tracking errors
with the mono sound badly marred
by wow/flutter. The cause was cap-
stan speed variation. The culprit
turned out to be the BC848B sur-

face-mounted transistor Tr7469 in
the control-track amplifier circuit.
K.J.G.

Samsung SR801K

The complaint with this machine
was unstable operation in the LP
mode, both record and playback,
SP operation being normal. It
seemed that the capstan motor
could be faulty, but a replacement
made no difference. The cause of
the trouble was found to be the
KA8334 chip 1C201. K.J.G.

Sharp VCM311HM

Old sound was being left on the
tape. Checks showed that the bias
oscillator wasn’t working: the
2S8C3203 oscillator transistor Q651
was leaky, and as a result R658
(4-7Q2) was open-circuit. When
these items had been replaced there
was still no oscillation. Replacing
the DTC323 transistor Q652
brought the oscillator back to life.
K.J.G.

Akai VSG245

This machine would intermittently
fail to play a tape, with error 3
shown in the front display. After
some test runs I found that the fault
occurred when the machine was
left to go into standby with a tape
threaded round the drum and play
was then pressed. The cause of the
problem was drum surface wear.
The drum would turn, but not
promptly enough, and sometimes
the tape would be thrown out a lit-
tle at the take-up side of the drum.
A replacement drum assembly
cured this intermittent fault. G.S.

Sharp VCM26

The complaint was that the front
clock gained one minute each day.
I replaced the oscillator crystal and
ran the machine on test, but the
fault was still present. On closer
inspection I found that one of the
pair of surface-mounted capacitors
in the crystal oscillator circuit was
missing — in fact it had never been
fitted. Adding this capacitor cured
the fault. G.S.

Akai VSG271

This machine would intermittently
cut off and stop in the play and
record modes. On test I found that
the tape would spill out on the
take-up side of the pinch roller
then the machine would stop. A
check on the take-up torque
showed that it was low at around
50g/cm instead of 80-100g/cm.
The cause of the trouble was the
reel-drive clutch. G.S.
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Answer to Test Case 437
- see page 459 -

We are often fooled into thinking that the micro-
controller chip in a TV set or a VCR is faulty. All too
often, especially in a VCR, the chip turns out to be
perfectly OK. In this situation a feedback signal, typically
from a deck sensor, is usually wrong.

In this case however the cause of the fault lay in the
power supply circuit. IC301°s 5V supply comes via circuit
protector PR512, which looks like a resistor. It’s rated at
1-25A and, in this design, passes about 130mA in the
standby mode and 530mA when the machine is switched
on. It feeds three regulators, one for the always 5V supply
and a couple more for the two switched 5V supplies.

When the machine was in the standby mode the full 5V
was available at the microcontroller chip, which would
happily switch on the other two 5V lines when asked.
But the increased current through PR512 would result in
the always-5V supply falling below 4-5V. At this point
the microcontroller chip would reset itself and release the
two 5V supply switches, reverting to standby. A nega-
tive-going pulse at the output end of PR512 was clearly
visible on the screen of Sage’s scope when the machine
was switched on.

The initial recording problems noticed by the user were
caused by the onset of PR512’s failure. When it was
removed and checked, its resistance was found to be just
over 1Q.

The moral is to check the power supply outputs care-
fully and beware of fuses and protective resistors whose
resistance value may have increased.

NEXT MONTH IN TELEVISION

Servicing the Panasonic Euro-2 Chassis
The Euro-2 was Panasonic’s second chassis to feature
digital signal processing. There were several versions.
Brian Storm describes the operation of these sets and
summarises servicing experience to date.

PC Memories

A PC system uses several different types of memory
device for various purposes. In Part 3 of his current
series K.F. Ibrahim describes the different types of
memory and the purposes for which they are used.

Servicing Daewoo V50/V60 VCRs

J. LeJeune describes routine servicing and sum-
marises fault experience with these VCRs, which
differ only in the VideoPlus option. They use the
Daewoo FM deck.

A Run-on Timer Circuit

Keith Cummins presents an interesting circuit that
can be used to switch equipment off after a time delay
of up to half an hour. The design avoids the need for a
mains transformer.

CD Player Servicing

John Coombes on basic faults and their causes.

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
TV/VCR 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 £56 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. Filmsetting by
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 CO4 4TG. Distributed by MarketForce (UK) Ltd., 247 Tottenham Court Road,
London W1P 0AU (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 any unauthorised cover by
way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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The Nations favourite distributor
n - . introduces a new range of High

—_— Quality, User Friendly Universal
ELECTRONICS J S LR T gy

(O TNTRe N R se Sl Design and Superb Blister Packaging

Manufactured by
¥ em Ote cC

Remote Remote
Remote Master 700 Master 5000 Re
Master 600 8-in-1 Universal 8-in-1 Universa) Ma tmOte
6-in-1 Universal Backiit Keypad 8:in-1 S:m:/;g by
RS I
LCD Screen

only _ £8.50 £15.50

£6.50 : 321-00003 321-0017g
321-00001

Preprogrammed to replace Television, Video Recorder, Satellite, Cable and Audio Remotes.
Vast pre-programmed library covers virtually alt equipment brands on the market.
Quick and easy 3 step set-up instructions to programme a device.

Remote Master 3000 & 5000 remotes also have a learning facility to add minor functions from
the original remote control.

All models have Teletext and Fastext functions except the Remote Master 200 which just has
Teletext.

Unli<e other universals all these models will still operate the volume of the television when VCR
or Satellite functions are selected.

Supplied in superb retail blister packaging which can be opened and re-sealed to show your
custfomer the product in the flesh.

Delivery UK - All orders over £30 FREE
We accept Mastercard, Visa, Barclaycard, Switch, BAC’s (Offer ends 29th May 1999)

A.R.D. Electronics Plc, Shorten Brook Way,
m Altham Business Park, Altham, Accrington, Lancashire. BB5 5YL.
ELECTRONICS Telephone: 01282 683000 Fax: 01282 683010

'Our aim is your next order’ E.mail: sales@ard-plc.co.uk All prices subject to VAT
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SPARES
PROBLEMS?

WE HAVE THE ANSWERS!

Fast, friendly and efficient service backed
up by a huge range of spares for:

TV, Video, Satellite, Audio,
Microwave, and CRT's plus tools,
Test Equipment, Service Aids etc, etc.
Start solving your own problems now

BY ASKING FOR OUR NEW FREE
TRADE CATALOGUE

WIZARD DISTRIBUTORS
casomaser Y (@D Y| T LOEWE

EMPRESS MILL, EMPRESS STREET,
MANCHESTER M16 9EN
Tel: 0161 872 5438. 0161 848 0060.
Fax: 0161 573 7365
E-mail: sales@wizard-distributors.co.uk

Main Distributor for

ATATUNG

»

Is looking for . . .

ICs TRANSISTORs SEMIs an
up hill struggle?

A phone call to us could get a result. We stock a
very wide range . . . and with a World-wide
database at our fingertips we are able (o
source even more. We specialise in devices
with the following prefix (to name but a few):
2N 2SA 28B 2SC 28D 2P 255 25K 3N 3SK 4N 6N 17 40
AD ADC AN AM ﬁ'[ll) BIWRIRDV BDW BDX BF
BFR BFS BFT !1*; BFY BLY‘BLX s ﬁR BRX BRY BS
BSS BSV BSWBS® BT BTA BTB BﬁY:BU BI'K BUT BUV
WY BUZ CA CD cx ) DG DM DS

EFICLICM IRF J KA
KIALLALBI(I[)LFLMMM '-.w’r_
' \ PSH MPSU

MC MDA J MJE
MRF NJM NE OM

STRSSVIT TA 'IAA A" TBA TC TCA TDA TDB TEA TIC
TIP TIPL TEA TL TLCTMP TMS TPU U UA UAA UC UDN
ULN UM UPA UPC UPD VN X XR Z ZN ZTX + others.

We can also offer equivalents {ai customers’ risk). We also
stock a full range of other electonic components.

Mail, Phone, Fax, Credit Card orders & callers welcome

ﬁ} Access (~
'L usA K. N Connect Emai::?s

Cmcklewood FElectronics Litd
40-42 CRICKLEWOOD BROADWAY LONDON NW2 3ET
TEL 0181 452 0161 & 450 0995 FAX 0181 208 1441

STILL BUYING EX-RENTALS

SWITCH TO B GRADE NOW!

14" REMOTE 14" TEXT 20" REMOTE
£6055 £70 65 £70 65
20" TEXT 21" REMOTE 21" TEXT
£8075 £80 75 £90 85

20" NICAM 25" NICAM 28" NICAM
£100 85 £145 140 £160
, CD MICRO
33" NICAM | | TWINSPEED HINIS +
£350 VCR £55 MIDIS £30

ALSO MASSIVE SELECTION OF FAULTY
RETURNED TV, VCR, HI-Fl, CASS, FAXES, PHONES
TEL:- LEEDS
0113 231 0359
5 mins from M1/M62 ASK FOR ROBERT

PRICES BASED ON QTY OF 10. ALL PRICES + VAT.

GOGGLEBOX

175 Town Street, Armley

e

BSMART (CRAWLEY) LTD

4

Largest selection
of

MAJOR MANUFACTURERS
NEW IIB”
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




WILTSGROVE LTD

28/29 RIVER STREET, DIGBETH, BIRMINGHAM B5 5SA
TEL : 0121 772 2733 FAX : 0121 766 6100
URM-380 Pre-programmed

CHECK OUT THIC MONTHS SPECTACULAR OFFERS... IR
el Ao - -

The URM-850 isa 2in1
replacement remote
control suitable for most
brands of TVs & Satellite
receivers. It has a simple
key arrangement making
it very easy to use.
Complete with user
manual illustrating easy
set-up steps in detail.
Comes complete with
equipment codes. Ideal
replacement for
lost/ broken remotes.
Requires 2 AAA batteries

The URM-5000 isa 8in 1
replacement remote control

suitabie for most brands of TVs, H-

Satellite receivers. HiFIs, etc. It
comes pre-programmed & also
features a unique Learning &
capability. Comes ready for use
with Teletext & Fastext . Also

features an illuminated Keypad 2
which makes it possible to use the [-G-@h-

remote in dimly lit areas.
Comes complete with User's
Manual featuring step-by-step

instructions on operation .

Requires 4 AAA batteries

ate your infra-red controlied televisions (TVs), video [l

cassette recorders (VCRs), satelfite receivers
(SATs) & cable TV converters (CTVs). idealas a
replacement for lost or broken handsets.
Main features :

1. Power (ON/OFF).
2. Infrared Transmitter
& Receiver Window.
3. Device Mode Keys.
4. Status Indicator.
5. Battery Compartment.
6. Numeric Keys.
7. Effective range : 7.6m (25f), £30°.
8. Battery low feature.

not supplied. not supplied.

Qty. PRICE :
1+ £15.50 £7.95
[123 £14.50 £6.95

RECEIVE A BRAND NEW FREE 14" PORTABLE TELETEXT TELEVISION FOR
EVERY £1000 YOU SPEND ON EX-RENTAL STOCK (CTV’s or VCR's)

Ex-Rental VCR’s
from only

£25.00
-y
BARGAINS

ORI P, P, P JAPANESE GRADED
‘ STOCK.
Ring in for Datails...

ALL PRODUCTS ARE AS GOOD
AS NEW IN ORIGINAL BOXES
WITH R/C & INSTRUCTIONS.

NOKIA - WIDESCREEN CTV BARGAINS...
ALL STOCK IS IN ORIGINAL BOXES with Hand-sets & Instruction booklets.

25" WIDESCREEN Tv : £249 37" WiDESCREEN TV : £599

for Example :

21” NICAM TV 139.00
NICAM VCR £99.00

'R‘"D "" WITH 12 MONTHS GUARANTEE.

32” WIDESCREEN TV : £499

'PORTABLE TV'g Qry. PRICE

28” WIDESCREEN Tv : £299

ith RICs - i
GRADED STOCK 5 £52.50 14" TELETEXT m.”
- IN THE BOX g 10 £49.99 PORTABLE Tv

TRADE ONLY E ALL ITEMS SUBJECT TO AVAILABILITY, CARRIAGE & V.A.T
WILTSGROVE RESERVE THE RIGHT TO CHANGE & WITHDRAW SPECIFICATION/ PRICES/ DEALS & DISCONTINUE OFFERS AT ANY TIME.

FREEFAX ORDERLINE : 0500 55 05 05




Current Stock . Current Stock
10" ae/de Possibly the Largest and Oldest Radio/ Cassettes

14" r/e Establishment in the UK Car Audio

;3: :-7: X CD Port
20" text No shortage of stock Hi-Fi
21" text ::;b:ses

o Guaranteed to beat anybody’s price fora  Ketites

25" nicam similar product Irons
25" dpl Mixers/ Blenders
0N = . .
5:: . :;l(lzam SEECIALS Microwaves
'! Ferguson 14" R/C UHF/VHF 25" Dolby Pro Logic......£250 © Vaes
28" wide 28" Dolby Pro Logic....£300 [¥9<— & Printers
33" nicam Ferguson 14" Text 28" Widescreen............. > Sp(-akers

opn Ferguson VCR VideoPlusE69 32" Widescreen...
33" dpl BT Phones

33" wide SONY L
37" nicam Fridge/ Freezers
46" rp PRAPTnag sen e 21| Cookers

52" rp Anologue BT Phones fr[??mn ] x :3 — :'l9bs ;

353" rp W, iree

full er range MANY MORE OFFERS AVAILABLE . Loads

| MasterCard ( ‘ )
] ! DINERS CLUB
[l mrernATONA

@ VARION

/{"'/ SADELTA ROUSSAUES [97D,
v QUALITY USED
Cu i et s e [CALLD s e TV & VIDEO

}  FM and Terrestrial TV antenna, as well as CATV

4 it B oo COMPLETE RANGE OF TVs
B Peak detection B Multi-turn potentiometer to enable tuning VIDEOS AND SATELLITES

B Built-in loudspeaker for AM and FM reception @ Weight including batteries: 1.9 Kg

B Frequency Indication with 4 digit LCD Display MOSt makeS and mOdGlS available

TVs from £3.00 ¢ Satellites from £8.00
Videos from £15.00
Prices Ex-VAT

TC-90

Portable equipment, with many applications,
designed to carry out any type of Terrestrial TV,
FM Radio, CATV and Satellite TV. installations.

B Frequency Sweep on Satellite

B Peak Detection

B Measurement of terrestrial TV from 20u V to B Rechargeable 12V /2.6 Ah Battery
3V without the need of external attenuators. B Weight including batteries: 3.5 Kg

Free Delivery Service to most areas of the UK

U.K.s Largest Export Wholesaler

TC-80 Specialists in conversions to most countries systems
The TC-80 has been designed for the
s o Ve s UNIT 75, BARRACKS ROAD,
L LIV SMATV syt SANDY LANE INDUSTRIAL ESTATE,
[ ] FuII_ Band Frequency Sweep ] Recharggable 12vi26 Ah Battery STOURPO RT'ON'SEVER N,
B Switchable 14V or 18V LNC Power Supply B Weight including batteries: 3.3 Kg. WORCESTERSHIRE DY1 3 9QB
Available from most wholesale distributors across the UK or direct from Just 10 Mins from M5 Junct. 6 Worcs North
COASTAL AERIAL SUPPLIES 01299-879642 (3 lines)

Teephone. 1903 793756 1ax. 01905 125322 Heble: 0976 241505 FAX: 01299 827984
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APPROVED
DISTRIBUTOR

)

LONDON TV/Monitor
Suppliers of High Quality
« EX-RENTAL & GRADED Graded

TV ‘s & VWIDEO ‘s
 FRIDGE FREEZERS M Fx-Equipment

DPIRECT FROM SOURCE

smoneronoever ook 0181-803 0505

EXPORT ENQUIRIES WELCOME De-Scratching Service

DELIVERY SERVICE AVAILABLE Prices on application
i

i |~ BEE M Rinqg Irene B
&MO « A40i\,‘..".' /},;AL‘OS ANGELR(::D —DJHCIN g

o '/leaVaIIeg CarPar
HARBET ROAD WE EXPR E ss Tv
UNIT 8B, HARBET ROAD, i3 ARE 2 ¢
STONEHILL BUSINESS PARK, : HERE The Mill, Mill Lane
LEA VALLEY TRADING ESTATE, 2
LONDON. N18 3LD. - RUGELEY, STAFFS WS15 2JW
\FAX: 0181-8075957 ~ wmiven W,

TEL: 01889 577600
FAX: 01889 575600

Al Peacock
e
ik

Electronics

“Radcom
Electronics
UK LTD

We are now supplying

VIDEO PARTS First Class Top Quality Major
TESTED & GUARANTEED Branded Audio & TVs/Video

SECOND HAND PARTS to North Wales, North West,
Overseas customers welcome Ireland
DIGITAL CAMERAS CAMCORDERS
B u | k O I"de rsS TELEVISIONS VIDEOS
All parts will be labelled with stock no and details MUSIC SYSTEMS RADIOS
: PHONES FAXES
of the equipment they have been removed from, MICROWAVES VACUUMS
(e.g. Ferguson FV14T lower drum stock no 9999)
and a master list with the same details will be We can HELP you to make MONEY
supplied with the consignment. | PHONE FOR TRADE LIST
Unit 19 ALL ITEMS CAN BE WORKED OR UNWORKED
Clayton Court Castle Industrial Estate ALL ITEMS DIRECT FROM MANUFACTURER
Invergordon IV18 0SB
Tel: 01349 854422 Fax: 01349 854400 (24 hr) UNIT 39 GAERWEN INDUSTRIAL ESTATE
E-mail: radcom@radcom.clara.net ANGLESEY LL60 6HR
Web page www.radcom.clara.net Tel/Fax: 01248 422123
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W. TREE TRADE WAREHOUSE

UNIT 9A/9B CARRMERE ROAD

LEECHMERE INDUSTRIAL ESTATE
SUNDERLAND SR2 NTE
TELEPHONE: 0191 521 1500

LARGE SELECTION OF HIFI
TECHNICS @ KENWOOD e PIONEER ® AIWA

B Grade TV S - Boxed - Working

25" Fastext

20" Televideo Combinations.
20" R/C Television
20" Fostext

Special Offer on B Grade Videos

L/P Video - £55 Videoplus - £65 Nicam - £99
B Grade Camcorders

H
28" Wide Screen....
32" Wide Screen

Working, boxed with instructions
£129

Ex-Rental Bargains (Working)
21" FST from £35 -~ 25" FST from £45
or buy as they come - £25 each

IS YOUR
RENTAL BUSINESS
EXPANDING?

Broughfame Ltd.
can help to expand your
television/video rental business
and increase your profitability.
Our rental Finance Plan offers
you financial facilities from
£1,500 upwards.

Block Discounting finance
also available.

For further details ring or write to:
Broughfame Ltd.
115A St John’s Hill,
Sevenoaks, Kent TN13 3PE
Tel: (01732) 743400
Fax: (01732) 743335
E-mail: R@Broughfame.TelMe.com

NEW WAREHOUSE

690.21" PHILIPS R/C TXT

| CP3021" PHILIPS R/C TXT £25
 CPHOPHILIPS 25" FSTRICTXT  £35
FINLANDIA 21" NICAM STERED  £40
 FINLANDIA 28" NICAM STERED  £65
N-CHASSIS FINLANDIA 28" NICAM £50
A NEW R
" | TOSHIBA TV'S
GRANADA DEALERS i et AR
IN BIRMINGHAM K WE WILL BEAT ANY PRICE i)

FRONT LOADING VIDEOS
U/T From Only.......cceverunnnnnnnnnees £15

SURROUND SOUND SPKRS
25 WATTS (SET OF 4) ONLY £10

@ 221/2 BRIDGE ST WEST

NEWTOWN
BIRMINGHAM B19 2YU
TEL: 0121 359 0800
FAX: 0121 359 2300

MOB: 07970 290121 \%

PYCENTRAL TV

WHOLESALE DISTRIBUTION LTD

SPECIAL CLEARANCE ON

SATELLITES

QTy oF
5 AT
£25
£30
£35

aTy OF
10 AT
_ £40
_ £50
_£60
£40
£70
£30
£15

maKe
‘ GRUNDIG 2000
BT 200

| FIDELITY SR950 B ‘
VIDEO CRYPT DECODER £25
PACE 800 . £40
AMSTRAD SRX 400 =

| AMSTRAD SRX 200

AMSTRAD SRD’s 510, 540, 545
MIX OF 10's @ £60

EX-RENTAL TV's & VIDEQ's FOR ALL EXPORT
ALWAYS AVAILABLE PHILIPS, ENQUIRIES CALL
PHONE NOW /ANASUN'Q SHARP, OUR BIRMINGHAM
FOR BEST PRICES SANYD, FINLANDIA et OFFICE NOW!!

LONDON DEPO: JOSHI
ELEY ESTATE, NOBELRD,
EDMONTON, LONDON, N18.
TEL: 0181 807 4090

FAX: 0181884 1314

HEAD OFFICE: MICK

369 STRATFORD RD, SPARKHILL,
BIRMINGHAM, B11 4JY.

TEL: 0121 772 1591

FAX: 0121 766 6383
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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.

Repair Information

IF YOU WISH TO JOIN THOUSANDS OF
ENGINEERS WORLDWIDE SAVING TIME
AND MONEY DAILY - PLEASE READ ON.

Just released: Ed 21 Fault Indexes in book format

OUT NOW Edition 21 of the Television Magazine Index Covers over
14,000 Television, Video, Satellite, Camcorder & Monitor faults,
Large easy to read A4 format The newest addition to a highly acclaimed
& recommended series.

ISBN 1 898394 25 3

Edition 21: Complete set £14-75 Offer Price £9.75

Brand New: Fault indexes on disk - Version 1.7

Latest faults together with ALL data from ALL previous versions,

Covering a MASSIVE 20,500!! Television, Video, Camcorder,

Satellite, CD & Monitor faults listed in 19 years of Television.
Indexes on Disk Version 1.7 £17.50

Low cost updates are available for all Disk fault indexes — Current price £5.50

New: Kwik Tips on Disk Version 1.1

Already proving itself a valuable service resource in workshops large &
small, Kwik Tips V1.1 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 | repair.

Kwik Tips on disk Version 1.1 £27.95

Latest release — Equivalents guides — 2nd Edition.
Equivalents & Models to chassis, TVs, Videos Camcorders & Satellites, 5
sections, Over 6,300 Entries, Need we say more !!

Edition 2: Equivalent guides book £5.95

All programs require a PC or compatible & are supplied with a user manual.

316, Upton Road,
E ° C. S , Noctorum, Wirral,
Technical Publishing (Est 1983) Merseyside. L43 9RW.

Tel/Fax 0151 522 0053

Please add £1.75 P & P to total (Europe £2.75, r.o.w. please enquire).

SERVICE INFORMATION
CIRCUITS and SERVICE MANUALS Fryerns
from 1930s-1990s: Service - Circuit
Radios, amps, radiograms, tuners, Information Diagrams
CDs, TVs, videos,
cassette radios, ICE etc. TVs,VCRs SATELLITE
LARGE QUANTITY USED TV AUDIO & HI-FI
and VIDEO SPARES . g
BACK COPIES PW and TV MAG Most model:(/;\l/:izs old & new

DAVE WILLIAMS
. 16 Ghurch Street; Owston Ferry,

Also fault guidance service available
Prices are trom £3.75 + £2.50 P/P
i.e. 1 item — total £6.25 inc
2 items — total £10.00 inc
3 items — total £13.75 inc
4 items — total £17.50 inc
Payment by credit card or postal
order for next day delivery. Cheques
(o clear.

Doncaster, S. Yorks'DN9 1RG
Tel and Fax: 01427 728046

Mail order only. No callers.

To Advertise
in Television Classified

Telephone Tel/Fax 01206 211570
Pat Bunce Answerphone outside office hours
on 0181-652 8339 @2,  PO. Box 5830
or Fax on ﬁ Basildon, Essex
SS133RX

0181-652 8931

TELEVISION May 1999

FAX 0181-652 3981

SERVICE MANUALS

Thousands of models available
For most U.K. European, Far East & USA makes

Service manual prices
B/WTV - £6.00 CTV/VCP - £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

Service Manuals

Available for most equipment.

|| 1 From Valve Wireless to Video Recorders

-5 J 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.

CLASSIFIED

PHONE 0181-652 8339

The prepaid rate for semi display setting is £15.00 per single column centimetre
(minimum 4 cm). Classified advertisements £2.00 per word (minimum 20 words),
box number £22.00 extra.All prices plus 17/4% VAT.All cheques, postal orders
etc., to be made payable to Reed Business Information. Advertisements, together

with remittance, should be sent to Television Classified, 2th Floor, Quadrant
House, The Quadrant, Sutton, Surrey SM2 5AS

MAURITRON TECHNICAL SERVICES
8 Cherry Tree Road, Chinnor, Oxon 0X9 4QY
Tel: 01844-351694. Fax: 01844-352554.
Email:- enquiries @mauritron.co.uk
Web site at:- http://www.mauritron.co.uk/mauritron/

.

Please forward your Catalogue of Technical Books and Service
Manuals Index on PC Disc for which I enclose 4 x |st class stamps.
Name
Address

Postcode
Telephone

517
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0181 652 3981

CLASSIFIED TEL

AV CIRCUITS? SERVICE MANUALS? A/

TEL/FAX A.T.V. on 0114 285 4254

SAT/CTV Circuits
VCR Circuits

CTV Manuals
VCR Manuals

(P/P add £2.50 to each order)

419 LANGSETT ROAD,
SHEFFIELD S6 2LL

To Advertise
in Television Classified
Telephone
Pat Bunce
on 0181-652 8339
or Fax on
0181-652 3981

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 MIANUALS LIBRARY
For details and membership
application form write,
phone or fax:
HARVEY ELECTRONICS
43 Loop Road, Beachley, Chepstow, Gwent NP6 THE

Tel: 01291 623086 Fax: 01291 628786
Visa, Access accepted

REPAIRS

SERVICE MANUAL LIBRARY pay only £5 loan fee for any Service

Manual or keep it for £10. Lifetime membership £99 - FREE Data Reference
Manual showing the 1000's of manuals available with models cross
referenced to correct manufacturer’s chassis (£9.95 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.

TECHNIC

CAMCORDER REPAIRS

Collection and delivery any-
where in the UK.
All makes, fast service.

Phone free for details.

Fax: 01905 796385
(0800) 281009

'E:
% Ex Rental TV &
-

SPARES &
COMPONENTS

Special offer until end of june 1999

Any 20 full service manuals from stock (1 at a time or in any
quantity you wish) only £240 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).

FREE.

when cleared.

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

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

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 £39)

ACCESS, DELTA, EUROCARD, MASTERCARD, VISA
£2.50 postage any non-free order.
e-mail s_manuals@hotmail.com

RCS VARIABLE VOLTAGE D.C.
BENCH POWER SUPPLY

£45 INC VAT - POST & INS €4
Up t0 20 voits C at 1 amps continuous, 1.5 amps peak

Fully variable from 1 to 20 voits.
Twin voitage and cuirent meters for easy read out.
240 Voht AC input. Fislly smoothed.
RADIO COMPONENT SPECIALISTS
337 WHITEHORSE ROAD, CROYDON, SURREY, UK

= Tel: 0181 684 1665 [a]
Loloﬂnnllomwu high volt caps, valves, speakers, in
k. Phone or send your wants st for quote.

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" PORTABLECTV.............. £69
14" COMBICT VCR............ £135
28" LARGE SCREEN ... from £295
CDR PLAYERS ................. £173
KG PURCHASIN DFORD

o e

WANTED

REGULAR SUPPLIES

Videos,
fast collection,
fair prices paid.
Tel: 0114 231 2832
Ca e

LINEAGE

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.

FREE CATALOGUE Moreton Alarm
Supplies, CCTV2000 unbeatable prices,
board cameras from £29.00 phone for free
catalogue 0151 630 0000.

RECRUITMENT

EXPERIENCED AUDIO

e g Ny

VISUAL ENGINEER
Required to

Work on complete
SONY and PANASONIC
range of products.

Staff discounts, latest
equipment, modern
workshops

References essential

Apply in Writing to:-

Company Secretary,
Unit 2B, Aberconway Road,
Morden,

Surrey SM4 5LN

TRANSFORMERS

TVLINE OUTPUT TRANSFORMERS

PHONE: 0181-948 3702 FAX:0181-332 0583

ALBA - AMSTRAD - BUSH - DECCA - DORIC - BLAUPUNKT -
FERGUSON - FIDELITY - GEC -
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 -

GRUNDIG - GRANADA.-

FULL RANGE OF KONIG: VIDEO HEADS, BELT KITS,
IDLERS, PINCH ROLLERS, TENSION BANDS.
LARGE RANGE OF REMOTE CONTROLS IN STOCK

Approx. 1 mile from Kew Bridge.

TIDMAN MAIL ORDER LTD - 236 SANDYCOMBE ROAD -
RICHMOND - SURREY - TW9 2EQ

Mon-Fri 9 am to 12.30 pm &

WANTED

1.30-4.30 pm

Fﬁ:l%GTO—N Billingshurst, West

EXPORT Sussex RH14 9EZ

VALVES WANTED FOR CASH

ARE YOU LOOKING FOR
A BENCH ENGINEER?

Experienced in the repair of
most major brands of
TV/VCR/AUDIO/SATELLITE?
Birmingham Area

If you are the contact

Box No B5990
Television Magazine,
Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS

(KT88, PX4, PX25, DA100,
EL34, EL37, CV4004, ECC83)

Valves must be Mullard/GEC/West European
to achieve top prices

Ask for our free Wanted List.
WE SUPPLY VALVES, C.R.T., VIDICONS ETC

Visitors, please phone for an appointment,
we're a very busy export warehouse.

Tel: (01403) 784 961
Fax: (01403) 783 519
Email: billingtonexportitd@btinternet.com

ATTENTION ENGINEERS
Do you wonder if there is a better way to check a
faulty VCR deck or to check its timing marks, welf
now thee is, with these proven inovations
1. fingertip 2 button controt.
2. ability to control mode motor in siow motion.
3. forward and reverse.
4. run any mechanism with a dc motor from 5v to
12v+/-,
5. check for damaged gears or poor mechanism
with crawler setting.
6. final run through of mechanism of speed after
repair.
7. three versions, mains, battery, or bench powered
models.
Once used you wilf wonder how you ever did
without it!

FROM £29.99 + 3.50P/P
Tel: 01834 684631 to order.
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RECRUITMENT

( TECHNICAL SUPPORT ENGINEERS - A/V PRODUCTS

Panasonic leads the world in the manufacture and distribution of state-of-the-art
audio visual products such as TVs, VCRs, Digital Video Cameras and Hi-Fi’s. Of
course, as the technology behind these brand-leading products grows ever more

sophisticated - so too must our technical support function. Which is why we can
now offer two key roles in this expanding team.

If you'’ve already gained broad experience in service engineering, this is an ideal
opportunity to start building up your product knowledge - and your long-term
prospects - with one of the biggest and most secure names in the business. You
will be providing both dealers and customers with post sales support and
technical guidance, by phone, fax and e-mail, as well as undertaking occasional
dealer visits and delivering technical training seminars.

Qualified at least to City & Guilds 11l in Electronic Servicing, you will need good
communication and customer skills, with a helpful attitude and a real eagerness
to become a mainstay of our major customer services operation. Besides true
stability and an excellent working environment, benefits include private health
insurance, company pension scheme, life assurance, staff product discounts,
subsidised staff restaurant and on-site sports facilities.

If you're looking for a new role which combines genuine challenge with proven
stability, please send your CV to: Ed Hildebrandt, Panasonic UK Ltd, Panasonic
House, Willoughby Road, Bracknell, Berkshire RG12 8FP. Tel: 01344 853084.
Fax: 01344 853704. Email: ed.hildebrandt@mail.panasonic.co.uk Or apply on-
line via our website: www.panasonic.co.uk

~

Bracknell
up to £25,000 + benefits

Panasonic

EXPERIENCED A/V ENGINEER

We are a leading independent retailer based at Pinner in
Middlesex and are looking for an experienced engineer to
join our busy Service Department. We service a quality
range of TV, video and audio products from the major
brands which include Bank & Olufsen, Panasonic, Sony,
Philips and others. Full-time position but would consider
part-time. Excellent package and manufacturer based
training available. For further information contact:

Malcolm Mant or Kevin Enskat

HOMEVISION

30 Bridge Street, Pinner, Middlesex
Tel: 0181 868 3220/3233

Are you urgently looking for:

TECHNICIANS
BENCH ENGINEERS
FIELD SERVICE ENGINEERS, etc.

Then why not let Television Magazine
help you find the right person that you
are looking for.

Call Pat Bunce on
0181 652 8339

0181 652 8931 (Fax)

TELEVISION May 1999
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Nick Beer

Written by Nick Beer for
service engineers, enthusiasts
and students

This is the definitive practical guide to fault-
finding, troubleshooting and servicing
sateliite television equipment, both indoors
and outdoors. It will take you through all
areas of satellite television system servicing
from the simplest fixed dish to fully
motorised systems. From PAL to Mac to
MPEG all contemporary systems are
covered.

Satellite TV systems have been installed in a
wide variety of locations, using a bewildering
range of equipment. That equipment is
beginning to need maintenance and repair. To
cope with the volume and variety of work, Nick
Beer has written the first guide to satellite TV
that concentrates on what to look for and what
to do when it goes wrong. This book is up to
date and crammed with real-life experience - not
theoretical data or manufacturer’s ideal specs.

Nick Beer has already written the best-selling
Servicing Audio and Hi-fi Equipment and is a
technical correspondent for many UK and
international journals such as Television. He
also works as an engineer and teaches satellite
servicing to technicians.

® A practical guide to a new and
important area for service engineers

® Covers indoor and outdoor
equipment

@ Written by an experienced author,
teacher and engineer

Servicing Satellite

TV Equipment

Contents

introduction @ Tools and test equipment @ Dishes and feeds
e De-polarisers and low noise blocks @ Distribution systems
e Actuators and positioners ® Tuners and tuning systems @
Video processing circuits ® Audio processing circuits @
Power supply circuits ® System control circuits @ RF
amglifiers and modulators @ Decoders and descramblers @
MPEG Digital Television System @ Repair techniques @
Appendix @ Reference data @ Appendix 2; Safety BEAB and
BS415: 1990 @ Appendix3; useful addresses.

This 224 page hard backed book
contains 50 photographs and 50 line
illustrations — price £35.00

** Price includes delivery and package **

Return to Jackie Lowe, Room L333, Quadrant

House, The Quadrant, Sutton, Surrey, SM2 5AS

Please supply the following title:
Servicing Satellite TV Equipment
Total__

Name

Address

Postcode Telephone

Method of payment {please circle)
Access/Mastercard/Visa/Cheque/PO
Cheques should be made payable to Reed Business Information

Credit card no

Card expiry date

Signed

Please allow up to 28 days for delivery




Special Offer Sale — 20 Remote Controls £20.00 (mixed all well known brands)

FERGUSON ICC 7 HAND SET €340 | CAMCORDER 1 ENS 2 OFF NOKIA
TELE-CONVERSION LENS x1.4 & x0.7 £1.00 BI G SALE RC202 £4.00
FERGUSON VIDEO CARDIOID CAMERA MICROPHONE-VA SUPLR HITACHI VP40
’ 218 TELESCOPIC BOOM & STAND €5.00 DI
FVY) LV HAND SET £3.00 VIDEO MAIN ROARDS
- o CHASSIS-TX80-NEW-NO TUNER  P/P £5.00c £15.00 k i I ] VXAI100
FVR0LV HAND SET £3.00 - . _ VT I ISUE EACH 500 Y
o RGUSON CHOKE MAINS INPUT-TX9-TX 10 G || e Ea o0 | ANDVIDEOPLUS
BATTERY CONVERTER TA6(6 g15.0p | CHROME BOARD.ICCS VTM 2308 EACH g | ORION
24V DCR4OV AC a8y || F SO Ay (CIRUTADRIED €600 | VT 250 FACH £5.00 | TV AND VIDEO) €200
T (NS P T ST DECK AND CAPSTAN MOTOR: VT M 330E EACH €500 [ VIDEO WITH LCD - 1992/93 MODELS £5.00
- ) ) FV6ILV, FV62LV. FVTLV. FV6SLV EACH €3 | VI-F450E EACH S S
WITHMAGNIFIER RSN SR | yon VTILY. FVIILY, FVLVK EACH £ R SONH
BENCH POWER SUPPLY VARIABLE . i £ Y ] EURS1142 £ro.on
0-30V 3A-TW IN METERS VP so0ea £s000 | TV i L.O.P.T. : TC1632. TC1642. TC2232 R
BRIDGI: RECTIFIERS oroRSe ] 3IR L2001 36061, 36162, 36762, 36383, 3681 TX2034, TX2044, TX2200. TX2234 EACH  £8.00
B IR G AR AT M R e L A SNDIDIUN 36482, 36701, 36831, 36832, 36922 TX2244. TX2300. TX2636, TX 3300 EACH  £8.00
AR{GTa IERescnptiop h MODUL ATOR-SATELLITE-T 1140-SR D3/4 £2.00 | 36943, 36962 RC201 - TV - REPLACES TNZ1411/2
C"IT(f)‘k’:‘\[ﬁ';';{lj':g:'\*’:ﬁ'sg:g:)ﬁ ‘;;‘sv geng | PANEL IOMIXED EROM TX9 TO ICCS £20.00 g:g;i_l,: 3::333: 3:;3;;1‘ . ;:g?g:: D
A b P/ N 3 LS. A g . g N
- PANEL-DECODI:R-ICCS £5.00 | 2432981, 2432984, 243375 :
CAMCORDER-RIPOD STHOULDER POD O R R 00 gagn | 2433952,2434002. 2434141, 2434393 PV 1188 £3.00
CARACITORS PANLL 1 TX9. TX 10 pan | SHAHS 24102 2434404, L)

V. 2N ; g 5 25 o3 01 2435016, 2435062 NEW TYPE UNIVERSAL R (3 in |
HINZKY, ZNIJZI\V.ANIJ»:KV IACH 150 | PANEL-REMOTE AND POWER SUPPLY S e T R sl UNIVE Gin)
IR ONISY EACH 5p | FV3IR DISPLAY PIPE20Ka €500 | 2435372 2435701, 2436773 =
35V-22UF. S0V-4 7UF. SOV-100UF  EACH 250 | PANEL REMOTETX9, TX10  EACH €5.00 | 2436792, 2436795, 2436797. 3216001 = SAMSUNG '

AA BATTERIES 1.5 VOLT PANEL-REMOTE TX 10-540001 €500 | 243066, 243003 o] HANDSETS. TV & VIDEQ - 12 TYPES EACH £3.0
STC ALKALINE 10p | PANLL-REMOTE TX 10, WITH DATIERY 312.,?:3,263-7;7;%;;;”3“1:1"”% ll; SANVO
DESOI DER PUMP £2.00 AND 4 I/Cs  1544.033C £7.00 :d‘mm' = S UNIVERSAL VIDEO £3.00
DIGITAL CAPACITANCE METER CMC200 PANEL-REMOTY: TX00 DSTHINJVA72593.00 “« SIEMENS
200°F-20MF £28.00 139001 UCs M293B1 AND MSI000 €100 | DSTE5B235/47328700 & /140153200 1)) TV/VIDEO - 1994 MODI L £5.00
FILTERS - 455 & 480 FACH 10p | PANEL-REMUTE TX 00 DSTEEN234/1000K6AD, &/478052001. THORN
GAS SOLDER IRON-PORTASOL HOBBY £HL00 1 M2U3R 1 SAASHI2 g5.00 | DSTEEN23AAMTI2004, &MT317500 E-( N
N x : DST186N24.3/473058-00 QU Y60, TXY, TX 10, TX 1000
INERARFDIDETRGIOR [ENEISREMOTETX I TIB U3ISD. T FB306SD, TFBAOIAD =9 IXTANDINGINSTEXT] (] LSy
WIDIZSHORT ANGLE WITH RELAY £5.00 WITH STAND-BY BATTERY AND 1/Cs TOD || e DI Toah CPTIMKT. CIPT2176. CPTZ178 CACH  £5.00
INFRA RED RECEIVER-MATSUMI MINIATURE €100 | PANLE-T122KB TEXT G RN O CP 2476, CP1 2474 EACH  £5.00
MILL] VOLTMETER-ELECTRONIC-LEADER FOR TXKY, TX9K. TX99, TX100 £6.00 :;9 U I—] TEXT. REPLACES PIII IPS
LMV-181A 40V AIC IN-IMV F/S €5.00 | PANEL TA%) THORN FRONT ™o K3, K30, K4 ETC UV £8.00
IMV-300V CALIBRATED - COST £225.00 8 BUTTONS 0184-515-002 €00 | X85 TX86 4 PHILIPS 3 IN | HAND SET €800
COl OUR TV BATTERY PANEL-TUBE: BASE-ICCS €500 | TXBO. TX9R. TX99 FERGUSON WITH TEXT IKZ _
CONVERTER IN 24VDC TO 240V OU1 £15.00 | PANFL-TUBE BASE TX89. TX98. TX%9 €500 | V260781 ,J CHASSIS prp £:<0)? :I:U::
MODULATOR-TUNABLE SATELLITE- TV €100 | PANEL-TUNING 1509G-TX9. TX 10 £5.m | FSTY2604K2 < TXH6 CHASSIS P/P£4.00 €141
- ) g POWER SUPPLY 12V-3A LOPT BLUE SPOT ORION AND MATSUI CARRIAGI
PANEL-1K2-FM2211 STEREO £5.00 ! T e e e s
LANERCY GRO PR el . SRORVIDEGETAR GAMEILA RRS 1001 LOPT WIIITE SPOT & YELLOW SPOT SANYOLOPT PIPE2.00 4 FOR £5.00
POSITOR 18 2 PIN 20p | PUSH BUSTON UNIT-TXXS TX86 - 8 BUTTONS €500 | " 0 0 A - I S
POSITOR 2322 662 98012 spp | KECEIVER ~ INFRA-RED - ICSLAS6-TX 0M1 &1 || e 4 !
POSITOR 3 PIN POS.PTH4S1 BLACK TYPE s0p | TRANSFORMERS SWITCH MODEP TLFI457B. TLFT01/6
(85, TXH6, TX89 BACH 00 Y
POWFR SUPPLY . " R?MTX"" 2 R9 f: o | TOSIINA TUNERS
MERY B B3 230 (F [V ATHD el e ) EACH gson | TFBINISD, THB 40231, THB 4032BD Il TRRC8-022A TRIZA-0ZA-ALPS £3.00
POWER SUPPLY-REGULATED 3-12V SOOMA  £5.000 ST 211 LA SR ) cton | TFBH038AD, TFB 4110AD SATELLITE SXT2302 180968 £3.00
PSU AC 12V S00MA £1.50 SRS B0k B0 | B 3089D, TFB 4USSAD SATELLITE
PSU AC YV 1A 150 WITH BASE BAND MIN SXT2302234 o0
QUARTZ HALOGEN - HITACHI VIDEO DECKS SMALL UNF/VHE €3.50
SUOW 200V FOR OUTDOOR LAMPS €100 | PECODER-TELETEXT PC232AS - ISSUE 4 €15.00 J Al VHFAHF - TEKE4-1 12A £4.00
.S, SAFE BLOC ¢s.on | HEAD AND DRUM - 620E E12.00 [ AIWA 1500 4944
RELAYS-SUR MINIATURE 25p | MAINS SWITCII W ITH STAND-BY £50p | MATSUIVXA 1100 U321, US4!, U342, U3
S TETURIER U S Y FaG “ | MODULATOR No 5587881 €5.00 | MATSUI 1500 WITH HEADS U344, U411, U412, Uvat [ £2 EACHE
it 1] ) OSCILLOSCOPE 20MHZ. DOUBLE BEAM ORION D194 U743, 7744
.. BASE BAND/VIDEO OUT €300 o | O BT,
8 9 - . AMSTRAD
SCART TO - PHONO LEADS |.5M £3.00 | pANEL TELETEXT G8P - ISSUE 6 €10.00 | ORION D26 ETC BACH £20m | SRETEN ol
SCART TO 6 PHONO LEADS €380 | pANEL TE :XT PC215-11 - ISSUE 7 £15. [ CAPSTAIN MOTOR FOR ABOVE DECKS s 7E3 h
SCART 10 "D" PLUG €100 | PANEL [EXT-VTISIE €20 | AND HAND SETS £3.00 2, n
i . =L
SCART 1O SCART LEADS POWER SUPPLY TV SWITCH MODE 4 HEAD DECK [OR 150 X €000 | MAISUIORION VIDEO TUNER IF 3
ALL PINS CONNECTED - 1.5 METRES €2 | STR 4211 ISSUE 10 €800 5““')"13‘ :’ /\\{l(')lll-llll\l:‘légr/\lgz;%::lmé‘l);‘glv TPV;L’:\E?;)IVM FERGLSON )
SOUND 5 SMHZ MPM 1000T £l.m | POWER SUPPLY VIDEO SWITCH MODE MRS R . A 1‘\'1; :g?;ﬁh,«m» :::::
SOUND 6.0MHZ MPM 1140 €l | VIM3IIZELM 1000 | pAL TV ADAPTOR - RGB IN UH OUT s | e el o
TRANSFORMER-RS ENCAPSULATLD MAINS THICK, FIEM-M9204A E350 [ \OTOR 12V | Ve ocs 2
CIZONBLEMRRILONUDY SEC 4163 ST TXRS, TX86, TX89, TX00) FACIH t4.00
TRIPLER KTVK30 e | HOSIDEN HANDSETS TXY8, T99. TX100 EACH  £4.00
TRIPLER — UNIVERSAL £5.00 | TUBE BASE - MIXED 10 for £1.0 N
AA Bateries made by STC Group of Companics Wp each | AMSTRAD ORION
2 1600 €30 | 150 UE33 BO9 £4.00
AMSTRAD ITT 4700 £5.00 | pANASONIC
HEAD AND DRUM — 6000 £12.00 ! 6000 Q500 | s OBV T
1iEAD AND DRUM - NICAM €12,00 | IFMODULES: 6500 iy ([ TR WA L2
PANEI -CLOCK DISPLAY — 8.90¢ £5.00 5827-41-51. 5827-03-51 EACH £3.00 UNIVERSAL 200 | FERGUSON
PLASTIC FRONT WITH FLAF - 8.900 £3.00 $828-04-10. 5829-02-58 EACH £2.00 : g DOUKLE SIDE NICAM €10
POWER SUPPLY-VS1000-VS 1100 £3.00 5929-03-41 EACH €. | DIECCA ICCS5 NICAM SINGLE BOARD 10CS £10
POWER SUPPLY. LONG OR S$1IORT Cl1ASSIS TELETEXT CONVERSION KIT £300 | NICAM [ CD LN
1T Z2MODELS e el L 201 rereuso TUNER AND IF 1810587 1A | UK £3.00
POWER SUPPLY  SWITCH MODE - BSB £1.50 -
DOUBLE DECKER es.00 | 1996/7 MATSUL FVAIR/3VSY oo | TATUNG
20 OFF MIXED NOKIA ITT VIDEO DECK COMPLETE PP ES.O0ea  E160 | rv4IR/FVAD - FVSI-S2 } 1000 | UNIVERSAL 215 OR EQUIVALENT
SAIL ORA FINLI-X SERVICE MANUAL L1000 1ocs 70l WITH AERIAL SOCKE1 £
POSTA00 | NTATSUI - ORION IK 20000, 1K 7000 EACH  £40)
;’,’;ﬁ&%’}?ﬁﬁgv AT WA ¢lon | DECKS WITH IIEADS SRD2. SKD3. SRD4 EACH €L
NEGATIVE CENTRE ﬂ.lll Dibue VXA VI? 9401 £lo.m T80 £2.00 ]yi()’l‘()RS
3 ] HE AD-VSR1S500 = ORION D206 £5.00 | TV/SATELL ITE WITH FST £.00 | HTACin
(ROBHINEEIHORY LD =SB (X 259 | PANEL-MAIN-VSR 1500 PPLS00ca  £3.00 ; ;
POWER SUPPLY-VSR 1500 ‘ 500 | HITACID CALTTAN 1308 300
FERGUSON POWER SUPPLY & REG = CPT2158 (NO REPLACEMENT) €500 | MATSUI
ADAPT(.)R : VIT  TEXT - VA3 £ TYPE STK 5343-VPO501 £8.00 | VIDEO RMY33E VIDEO PLUS £ | CAPSTAN (/C NO. M56730 ASP £15.00
= 20| POWER SUPPLY-SWITCI MODE- 1500 £350 [ MATSUL 2 TYPES 1995 TO 1997 MODELS MATSUI VIDEO
AC MAINS & BATTERY-VA36S PP £3.00 cu e DECKS WITH CAPSTAN MOTOR
CAMCORDER BATTERY 6V [400MA-VAIGo (S0 | 1y g 10 Rt | e TPRSTD D
CAMCORDER BATTERY, HIGH CAPACITY Les - _ VSR 1500 400 . &
9.6V IRIOMA_VAZI) £3.00 | DECODER-TEXT-K{0-KT3 600 | VX000 L300 | AITSUMI
CAMCORDER BATTERY CHARGER 1F PANEL FOR CPY0-CP! 10 £5.00 | 3000/ORION - TV AND VIDEO 2.0 | MOD MRET-UF32 £5.00
9.6 VOLTS VAZ6S EACH 60 RC = PACE 900, FERGUSON. SONY. GRUNDIG  £5.0 | MOD TMUG3- 113A £5.4M
CAMCORDER CAR ADAPTOR CHARGER TEXAS MITSUBISHI MITSUISHE
AND BATTERY-VAMS £5.00 | NICAM BOARDS MK 1l £3.00 RM35 - VIDEO £5.000 | CAPSTAN-HSE41-UC M51782ASP £2.00
7805 2501432 €100 | BU205 75p | BUTI3 L0 | BYWOISC My | HD140RIS €160 | Noaccounts No Credit Cards
T806 25D1453 L1 BU206 Lo BUTI8AF £1.00 BYWS62A HE4S28BP 13p SENDZ COMPONENTS
1809 28SDI576 BU207 BUTT7 17400 15p 100V ap HER129BF 20p
7812 25D1577 BU2OY Sy BUWIH 4y BYXI (LT HER(93 20p
TRI2F 28D180T03 BU2RA £1.50 BUWR4 Slip RYX38/7300 25p HGA1I124A Sy 63 BISHOPSTEIGNTON, SHOEBURYNESS,
28CY40 28D 1378 BUXRL My BUX3% £1.00 BYXS5/350 1np 1HM6264
258C3795 28K 460 £1.00 1313222 €L BUX54 Sy BYXSS/600 Hp ALP-}5 £3.50 ESSEX Sss BAF.
%SCWBB 2SK 1464 £1.00 BU26 £1.00 BUXBIAF Shp BYX71/60 24p IK78T 3
SC4313 25C4891 BU4O? iy BUY49 20p BYZI106 lop 693 B! £3.00 - -
28C4589 ISOOV/ISA  £2.00 RUSORA oup BYI§7 Sp BZW-C110 Sp INS401 Ip Tel' 01 702 338894 Fax' 01 702 338805
1OA/1SOOV  £2.00 ANSS21 £1.m BUSOSAT Lo BY 208-800 B BZWE3-C20 3y IR106A Ip .
25C7350 15y | ANSS5I €100 | BUS0RD o av{m 15 | Canizg s | L2oan £4.00 Specific P/P charges are PER ITEM e For UK addresses add P/P to
25D200 [ 1] ANSE31 £2.00 BUSUSDF £1.00 BY229 op CD4555BE 20p LATRW {100 o, i H i
25D401 s0p | BCSSOC 2p | BUTOS €0 | BY255 sp | CLEBTIA €50 | LATE3L €100 on?er then 17.5% VAT to total. This applies to EC unless YAT No.is
2SD3"13 :1‘.'1;0 Bm:;: 3"" numA Sty H;zrznt&o l;p FBIB 4 M708 tBB: §!:u given e Exports — P/P at cost ¢ Postal Order/Cheque with order.
28D 3 Bl Sp BU £1.60 BY299-800 ip HAL 140 £1.00 M708 L.50 . -
25D789 Jo:: BFR60S 20 | BUSGT Sip BFI»W 15p [ HANSS €1.00 | M3IT20ECSP €L Unless otherwise specified add £1.70 P/P to SMALL ORDERS +
2SD80 £1.00 BrETO 20p BURDSDI £1.00 BYVi9-30 15) HALI9n S0p MSRO5RP £1.00 FreY . . -
2SDR6R 75y | BPW4) 5p | BUES Sap | BYVIR200 15p | HATISHSANT €150 | MNeSO £l Additional P/P for HEAVIER GOODS. Technical information by
2SDERO K BUIOSAM Kop BUY26 £1.00 BYV95B p HATIRMINT  €1.50 S13522v £1.08 'Y H i
25D 264 50p BUI08 €100 BUK$44/800 {200 BYVYSC 12p HAS1338SPI £2.00 SAAIO6! £30 lelephone Only Government/School Orders on offical headlngs'
2501266 £1.00 | BU2 S0p | BUKH5/600 €200 [ BYVY6D 10p | HASI3IESP3  £2.00 | SAAS £1.00 Callers to shop — 212 London Road, Southend-on-Sea. Closed
2SD1398 €100 BUI26 Kip BUK454/600 £1.00 BYW20.08-9 £1.00 HCIH4520 Sty SAAS010 2.0 .
25D1415 € | BUIBOA wSp | sUTHI Sup | BYW29/50 15p | 1CHASIOBE  S0p | SAAS23I Monday, Tuesday, Wednesday (all day), open Thursday, Friday,
28D1427 €Loh BU204 hitp BUTITIAF Sop BYWYS 16p HD6140425) Stp (TEXT) £2.1H Salurday Open 10 00_1pm 2 15_5pm

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