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Take Line Output Transformers for example!!l
Are you tempted to take the lowest priced
transformer you can find without knowing how it
complies with safety or performance standards?

Or perhaps you're tempted to use the original set
manufacturers transformer and pay the premium
price the manufacturer charges for this. Thus
putting many repairs out of your customer’s price
bracket and losing valuable income yourself.

At Classic we have over 25 vears experience in
designing and developing Line Output
Transformers. Every transformer carries full
internationally recognised safety approvais given
by Independent Government approved test
houses. Each transformer is designed to meet or
exceed the performance criteria of the original
and the Classic range covers over 20,000 makes,
models and part numbers.

The Cassic Line Output Transformer provides the
ideal solution where safety, performance and
cost control are important to you.

For more information on the entire Classic range
or details of a distributor near you, simply

call 01635 278678 or visit us on the web;
www.classic-electronics.co.uk

classic|

Technical helpline 01635 278678
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M.C.E.S.

Specialists in the service and repair of all
types of:

Digital Tuner Units

Pace, Amstrad, etc.

Analogue Tuner Units
IF amplifier modules
RF Modulators and Booster amps
Video Heads
L.N.B.s
FOR LATEST INFORMATION

and CURRENT PRICES
SEE OUR WEBSITE

HTTP:// WWW.MCES.CO.UK

Tel: 0161 746 8037
Fax: 0161 746 8136
E-mail: sales@mces.co.uk
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Use the EURAS 32-bit Information System,
which contains thousands of fault descriptions g

Just see what you can do now: ¥

) Print several tips on one page
) Add your own notes to repair tips

) Improved data import with wizard

Direct jump from repair tips to TecTra

) Link to the EURAS internet System
and much more....

GET AHEAD WITH THE WEB

Visit our website@ http://www.euras.com/english

Have you got problems with a particaular repair? Place
your questions on the pinboard ang you should soon
receive tips/or diagrams from either EURAS
International or fellow technicians worldwide.

For trial details call us now on
0117 9860900, e-mail at sales@euras.com
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The repair/throwaway problem

would be for the products to leave, in vast quantitics, and

never be heard about again. Tt would be best if the plant could
be evenly loaded over a long period of time. i.e. production
would be sustained at an optimum high level for a lengthy peri-
od, with no hiccups as the market varies or shutdowns for any
reason. This way the profit from the plant would be maximised.
It would be preterable for new products to be introduccd without
too much disruption, and you would aim to avoid any rccalis,
and hopc that after-sales attention would be minimal. This
would be the perfect world for the production manager, and one
thought for a time that this was how Japancse manufacturers saw
things, with their emphasis on the smooth-running workplace,
product reliability, and going for the largest market share.

Alas, the world is not a perfect place. Even the best compa-
nies suffer from reliability problems from time to time. and mar-
kets don't operate 1o suit production needs. Then there’s the
question of what o do about products at the end of their expect-
ed life. This has not, in the past. been at the forefront of manu-
facturers™ concerns, but the situation could well change.
Products have to be disposed of eventually, and the success of
modern industry means that there is a rapidly growing quantity
of cquipment that’s no longer required. It has now bccome a
major concern, hence the European Commission’s Waste
Elecirical and Electronic Equipment Directive and similar moves
around the world. It’s going to make manufacturers in particular
think about the end life of their products, as responsibilitics are
being imposcd on them. The problem is not only the sheer bulk
of unwanted scrap cquipment, but the fact that a surprising
amount of noxious material is present in cveryday products.

Our concern in the servicing industry however is with what
happens to products during their lifctime. To a mass product
manufacturer this is largely a nuisance concemn. Providing for
the needs of repair companies is not something that’s welcomed
by most manufacturers. But, whatever the assumed life span of a
piece of equipment, it’s not going o self-destruct at an appoint-
ed hour. A lot also depcnds on the use it has received which,
with electronic equipment in particular, doesn’t mecan making no
use of it — most clectronic equipment likes to live at an even
temperature without on/off surges.

However well designed a piece of equipment is, with plenty
of ventilation and the usc of generously-rated components, there
is still an clement of unpredictability about fault occurrence. At
onc Icvel you can plan for maximum life time between failure,
but Mrs Smith won't be greatly impressed if this is explained (o
her when her set has failcd.

lf you were running a mass-assembly plant the ideal situation

You could argue that grealer emphasis on serviceability and
longevity are rclevant aims now that there is so much concemn
about waste. Bul longevity always runs up against the problem
of technical innovation. Products do eventually become obso-
Icte, at which point they are either junk or muscum picces.
Should we. however, aim for better quality products? If this
mcans higher prices, as it inevitably does, the public would not
be 100 happy.

There has to be a certain amount of compromise about this. It
would be pretty pointless to produce everyday equipment with a
planned life span of say fifty years. The equipment would
become inefficient. with a poor feature specification, long before
then. But what is an appropriate life span, and how much service
back-up should be provided during this timc? These are easier
questions to ask than to answcr.

Tt nevertheless sccms that the tendency to the throwaway
approach has gone too far, and needs to be redressed. In particu-
lar those great big widescreen sets with multichanncl sound and
a host of features will not be viewed by their owners as throw-
away ilems for a long time to comc. It’s surprising that PCs are
s0 often regarded as being throwaway items, but this is probably
because they have to earn their keep and can’t do so when they
are unable to put the latcst sofiware to use.

Servicing may well become an increasingly important part of
the overall industry. When you consider the early days of TV,
with virtually hand-made sets, servicing was extremely impor-
tant. Firms could even sell on the promise of good service back-
up. The scts were unreliable, because the technological funda-
mentals were not too wcll understood (how many years did it
take to be able to produce reliable mains filter capacitors?). and
service engineers performed much the same tasks as those who
manned the primitive production lines. We can’t go back to that
situation of course, but scrvicing docs have a significant role
that's been neglecied in recent times.

Most sct failures today are for fairly simple reasons. and are
not too difficult to deal with. Getting repairs done should be
encouraged. As a tetter in this issuc well puts it, “repair is envi-
ronmentally-fricndly recycling”. The problem is that for so
many people it’s as casy to go out and buy new, at a knock-
down pricc with a statutory guarantee, as to go to the troublc to
havc a repair carried oul. The repair business could do itsclf a
great favour by making it clear to the public what it can do, at
what sort of cost, and providing a fast, efficient service. This is
again easier said than done. especially since repairers are nowa-
days few and far between and the nice idea of sctting up promi-
nent service centres is unlikely to be economically viable.
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TELETOPICS

BSkyB’s results and Sky+ launch

BSkyB has reported a pre-tax loss of
£514-4m for the year to June 30th, an
increase from the £262-7m loss during
the previous year. The substantial loss is
partially accounted for by losses of
£119m on BSkyB's interactive service
and £116m on its stake in the German
service Kirch PayTV. There is also the
fact that BSkyB has continued io invest
heavily. Since the end of 1998, BSkyB
has invested £2-4bn in converting its
operations to digital technology, includ-
ing new channels, digital STBs and mar-
keting. Al the operating level the situa-
tion is much better: BSkyB recorded an
88 per cent profit increase 1o £160-2m.
The company expects to be in overall
profit by the end of 2001.

The German venture with Kirch was
expected to become profitable in 2002
but has been performing poorly. BSkyB
has the option to sell its stake to Kirch,

ITV Digital

The change from ONdigtital to ITV

Digital has now been implemented, and

ONnet has become ITV Active — it
now has over a hundred portal partner
brands. Two Way TV is the new name
for ITV Digital’s games service.
Operating on channel 46, it offers cash
prizes to games players and expects to

DVD news

Computer company Dell has joined the
DVD+RW Alliance, a group of compa-
nies that’s promoting this recordable
DVD format. Philips, joint developer of
the DVD+RW format, will be showing its
DVD+RW recorder Model DVDRI000 at
the Berlin TFA electronics show. Philips
will also be showing a new DVD-Video

but the potential prize is the largest pay-
TV market.in Europe.

During the last financial year BSkyB
added some 940,000 digital subscribers,
bringing the total to over 5-4m. Its target
is for seven million digital subscribers by
2003.

Despite a subscription price tncrease in
January, BSkyB’s churn rate has
remained comparatively low at ten per
cent. This is in fact the lowest rate for a
pay-TV service anywhere in the world.
Average revenue per subscriber rose
seven per cent to £302. and in addition
£11 per subscriber average was made
from interactive services. BSkyB plans to
increase its average revenuc per sub-

scriber, including interactive services, to
£400 by 2005.

BSkyB has also released further infor-
mation on its new set-1op box, Sky+,

‘which is being manufactured by Pace.

offer pay-per-play and muhi-player
gaming by the end of the year. There
are plans to rebrand the ITV network
ITV1 later this year.

ITV Digital has reported an increase
of 48,000 subscribers for the quarter
ended June 30th, bringing the total to
1,135,000. The annualised churn rate at
the end of the quarter was 23 per cent.

ITV Digital and BT have announced

player, Model DVDQS50, which uses the
company’s Digital Crystal Clear technold-
gy. This was first used in TV sets.

Features of Sharp’s new portable DVD
player, Mode] DV-L88S, include an 8in.
16:9 LCD monitor display, a Digital
Super Picture facility for adjusting the
contrast and brightness, and Virtual Dolby
Surround sound.

The VMD130 is one of a range of five MiniDV-format
camcorders recently mtroduced by Thomson Multimedia.
Its features include a digital memory card for the produc-
tion of VGA-quality photographs, a USB port for fast-data
transfer to a PC, and a DV input to allow re-rccording of
edited footage on the cassette. Other models range from the
entry-level YMD120 to the flagship VMD170, which
comes with IntroDV software for digital film editing and
provides SXGA-quality photos via its multimedia card.

The decoder incorporates a 40GB hard i
disk that can record an average of 20 ¥
hours of TV programming, and has a ‘
twin-tuner facility so that viewers can
record one programme while waiching
another. The technology has been devel=
oped by Pace, NDS, NEC and OpenTV.
BSkyB does not intend to subsidise the
new box. It goes on sale this month
(September) at £300 plus a subscription
of £10 a month for the basic free-to-view
channels. Premium services will cost
extra. Subscribers will also have to pay
an installation charge — £50 for existing
subscribers, £100 for new ones. The
charge includes replacing the existing
LNB with a quad type. BSkyB will mar-
ket the Sky+ directly to start with, but the
STBs will be available via high street
retailers shortly afterwards. BSkyB has
plans to provide 20-30 new features by
remote downloads to the box’s hard disk.

a new strategic partnership under
which BT will market an ITV Digital
subscription package to its customers.
BT subscribers will be able to get all
ITV Digital’s primary channels, the
new [TV Sport channel and all the pay-
per-view football for £19.99. a saving
of £3. The offer will also be open to
ITV Digital subscribers who have or
transfer 1o the BT phone service.

Philips has launched three TV-DVD
combo models (28PW6816, 28PW6826
and 32PW6826) which use the Philips
Blackline-S Real Flat picture tube. The
DVD player section can play DVD-
Video, Video CD, audio CD, CD-R and
CD/RW discs. There’s digital zoom and
an optical digital output.
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New from Philex

Philex has added two masthead amplifiers to its SLx range of aerial accessories.
The 15dB-gain version is suitable for most applications, the 26dB-gain version
being intended for use with a long cable run or a passive splitter. The 12V

power supply required is connected via the downlcad cable.

Philex has also added five new digital multimeters to its range. There’s a
pocket multimeter with integrated torch, a 4000 count, a large LCD screen, auto-
ranging and data siorage. A digital capacitance meter has nine ranges from
200pF to 20uF. The entry-fevel meter has a 1999 count and 3.5-digit LC dis-
play: it includes frequency and capacitance measurement. The high-performance
model has extra features including remperature measurement. Finally there’s a
heavy-duty auto-ranging digital multimeter with 3.75-digit LCD and 3999 count.

It warns-against incorrect testing leads for large-current inputs.

For further information on these products contact Philex Electronic Ltd,,
Philex House, 110-124 The Broadway, West Hendon, London NW9 7PP. Phone

020 8202 1919, fax 020 8202 0014 or e-mail
sales@philex.com
The company has a web site at http://www.philex.com

oo ®

Digital radio

Commercial digital radio broadcaster Digital One has extended its
coverage to 80 per cent of the UK. reaching a potential audience of
44-8m people. It has been opening an average of two transmitters a
month, with the total at present 46 on air. The plan, with its partner
NTL, is to have a total of 70 transmitters in operation. The service
started in November 1999, when coverage extended to 69 per cent of
the population. The company says it is on course to exceed its licence
requirement of 85 per cent coverage of the UK by the end of 2002.
Digital One currently broadcasts ten services nationally, including
simulcasts of Classic FM, Virgin and Talksport. The other seven arc
digital-only channels.

Texas Instruments and RadioScape, a UK firm:, have developed a
digital radio design that could cost setmakers about £30 (for every-
thing except a case. dials and speakers) and enable DAB receivers to
be sold at under £100. Texas Instruments has contributed the hard-
ware, which is based on TT’s TMS320DRE200 decoder chip, while
RadioScape has provided software. The hardware includes cight other
TI chips and a tuner produced by Hitachi. The companies claim that
this is the most cost-effective reference design for a Eureka-147 DAB
receiver.

A ¢ * ®
Airship broadcastin
The use of unmanned airships stationed at 60-65,000ft above the
Earth’s surface for communications purposcs has been proposed by
the Advanced Technologies Group, which is based at Bedford. The
advantage is that the cost of the airships would be a fraction of that
of a satellite to do the same job. The airships would hold station for
up to five years using a combination of solar-powered electric
engines and a lightweight diesel engine. They would carry transpon-
ders for mobile phone, broadband internet and digital radio and tele-
vision broadcasting, also both military and civilian surveillance.

The group has developed a prototype StratSat airship which
reached 500ft during its first, successful flight. It’s a tenth the length
of the planned 656ft airships. ATG hopes io produce two full-size
StratSat airships by mid-2003.

The company admits that there is huge scepticism towards the use
of airships, but considers that it has solved all the technological prob-
lems and has identified suitable markets. It says that there is enor-
mous potential, with virtually no competition.

Airships have been used in the past for broadcasting purposes, as
readers of Roger Bunney’s column will know. Advances in the tech-
nology involved could make this an altractive proposition.

Pace reports

Pace Micro Technology has announced a profit before tax
increase of 59 per cent, to £38- lm, for the year to June
2nd. Turnover increased by 39 per cent to £523-6m, with
sales of the company’s STBs up by 27 per cent at 2-7m
(2-1m in the previous year). This growth was mainly in the
UK, as BSkyB, NTL, Telewest and ONdigital continued to
take decoders at a high rate. According to Pace 28 million
digital STBs were installed worldwide in 2000. New instal-
lations are expected to rise to 34 million this year. This
will bring the total to some 100m in 80m homes. This is a
large number but is still small in relation to the world’s
1-2bn homes with TV, Pace adds.

Pace has announced an expansion of its video over
internet protocol (IPFV) division in the US. The company
says that demand for video over the internet will grow as
the demand for connections to high-speed, IP-based net-
works increases. Domestic DSL (digital subscriber line)
connections are expected to reach 14-4m in the US by
2004. Home fibre-linc connections will add to the opportu-
nities.

Pace will be demonstrating new STB technology at this
year’s International Broadcasting Convention in
Amsterdam, including hard-disc drives, the Pace-Xcom
digital television adaptor (DTVA) and home networking.
The latter could see the set-top box evolving inte a hub for
the interactive home, delivering audio, video, voice and
data around and to and from homes. The DTVA is a
remarkably compact device that cnables analogue TV sets
to work with digital TV signals,

Speech-recognition IC

Philips Semiconductors has deveioped a new speech-
recognition chip called the Hello IC. It can interpret the
equivalent of up to a hundred words, with continuous-
connected word recognition so that the user can give it
instruction sentences. There is no need for users to train
the system o understand the words (this was necessary
with some earlier designs, to cater for differing voice
characteristics). Philips says that use in home entertain-
ment systems is envisaged, eliminating the need for mul-
tiple or complicated remote-contrel handsets to operate
itemns such as a TV sct, audio system and DVD player.
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The secret of an unrepairable

set that landed on Paul’s

bench is eventually revealed.
Meanwhile | had all the easy

ones. Servicing commentary
by Donald Bullock

Icould tell that the chap who was
approaching our shop wasn’t quite the
ticket. He was wearing a white apron and
was pushing a supermarket trolley that
was covered with a shawl. When he came
in he bowed and gave me a grin.

“Please do you lepair television sets?”
he asked, “I'm the takc-away. It’s in my
tlotley.”

I gave him a big smile. “Noted for it” T
replicd, “we lepair any make — or tly 10.”

He went outside and brought the trol-
ley in. The set it contained was a little
Matsui model. “We’ve been lobbed of
ouf ploglammes” he said. “I'm Mistelee.”

I couldn’t figure out exactly what he
ineant. so I nodded understandingly.
wrote Charlic Chan on a job card, and put
the set on Paul’s bench. It was still warm.
Then I turned to the set I'd been about to
look at.

An 11AK19E3 chassis

It was a Scg, model Zurich, and the chas-
sis said 11 AKI9E3. Oh for the days whén
they were all Ekco, or Bush, or Philips, or
even Pye, Cossor, or English Electric 1
thought. Then I recalled those tiny high-
value Philips resistors that used to lie half
hidden and wide open. the Perspex Ekco
line output transformer shrouds that used
to conduct themselves to oblivion, the
Cossor sets that required a contortionist
to change the tuner valves, and the

" English Electric sets with the EY5] EHT

rectifier at the bottom of a pit of wax well
down under the tube. I turned my
thoughits to happier things.

I had opened the shop that morning
because Paul had been to a get together
the previous evening and Steven had to
2o to the dentist.

When Paul arrived, a bit jaded, he
eyed the Matsui sct. It was a 1408R.

“What’s up with this one?” he asked-

“It’s been lobbed of its ploglammes™ I
replied, “Mister Chan is vely distressed.”

He gave me a funny look and plugged
the set in.

I settled to the Seg. It was tlipping,
sorry tripping, and the standby LED was
flashing. Grinning cleverly, [ homed in
on the line output transistor and tested it.
It read perfectly. Grinning a little less
cleverly, I checked the HT voltage. I was
also correct. So I suspected a load on the
line output transformer, and started by
disconnecting the tbe’s anode cap. No
luck. T looked at the chassis, then out of
the window. It was a [ovely moming,
with such a pleasant light. I wished
myself at Baker’s Pool, after a few tench:
Then back to reality.

“Have we got a circuit for this Seg
thing?” I asked Paul.

He started to laugh. So I thought
awhile then tried another angle.

“Any idea why it’s dead?” I said. “I

.mean, do they have any stock fauits? It’s

tripping.”

“Is the LED f{lashing aswell?”Paul
asked.

I nodded eagerly.

“Dunno™ he said, “unless the feed to
the regulator is missing. If it is. replace
the safety rcsistor. It’s R867, 0-33Q.”

I looked at him, but he had returned to
the clouds with the Matsui. So I checked
the resistor, which was open-circuit. [
replaced it and carried out a resistance
check between the supply and chassis.
Evcrything was OK. Before switching on
I spoke to Paul again.

“Er, any idea why the resistor failed?” |

He shrugged. “Dunno” he replied, |
“they seem to go for no reason.” I

So I switched the set on. Up came a
good picture.

“Can’t make head nor tail of this set”
Paul continued. “None of it makes any
sense. Refuses to work, but I can’t find
any fault.” ]

“Try the, er rectifier” T volunteered.

He eyed me coldly and returned to his
misery.

A Samsung
Just then Victor Smallpiece called in with
a big Samsung colour set. He’s a thin-
faced fellow, a bit timid, from the Land
of the Leek.
“Good moming, Mr.Bullock, don’t
they?” he smiled ;
I’'m not too fond of him, so I just gaye, |
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him a friendly grin.

“We don’t watch the telly much™ he
continucd, “but when they go we can’t
seem 1o get on without them, haven’t
they?”

I looked at his sct, which was a 21in.
Samsung Model C15322. It’s fitted with
the P68SC chassis. “What’s up with it?” |
asked.

He grimaced and shook his head vio-
lently. “When 1 wried 1o get a picture it
screamed it’s head off. Terrible. Even the
wife's dog got out. And Effie Philips
started to hammer on the wall.”

“Who's Effie Philips?” I asked, trying
to show intcrest.

“Our next door ncighbour, Mr Boater.
Awful woman, doesn’t she? D’you know,
Mr Bulirush, she’s had seven husbands.
and...”

“OK Vic” I cut in, I'll give you a
ring.”

As he left, I got the set on to the bench
and switched it on. It squealed all night,
but I couldn’t see why Effie should have
kicked up so much fuss. Still T didn’t
know Effie.

“T can’t mend this sct” announced
Paul. “My mate Joady camns three hun-
dred and fifty quid a week driving a little
bulldozer thing. And he can only count
up to seven.”

I conjured up a mental picturc of
Joady, standing bolt upright and strum-
ming the floor with his knuckles. Then I
g0t back to the Samsung set and dived at
the 2SD 1651 line output transistor. It was
short-circuit.

“Found the trouble with my set” T said,
as [ fitted a replacement. Then T switched
on. Nothing happencd. 1 measured the
resistance between the transistor’s collce-
tor and chassis. It seemed to be all right,
so I checked the HT feed. It was missing.
Why hadn’t I done this first? T soon
found that the 100, 7W feed resistor was
open-circuit. [ replaced it, checked carc-
fully for any other damage, then switched
on. The set gave a clunk. issued a wisp of
smoke and started to bawl at me.

“This set’s driving me mad™ Pau} said.
“You ought to see Joady’s car. One of
those Silver Sphinxes. Cost him twenty
thousand quid, but what’s that to him?
His house is like a mansion. Earns nearly
four hundred quid a week, and no worties

Blow Joady I thought. What about this
Samsung? I checked the new 2SD1651
transistor. which was short-circuit. And
the new HT feed resistor had gone to
heaven. Why? I checked for other shorts
in the linc output stage, but couldn’t find
any. Then I looked for dry-jomts around
the line output transformer. Everything
scemed to be OK. At last I slipped my
brain into gear, fitted a 100W bulb as a
dummy load in place of the line output
transistor, and measurcd the HT voltage.
It was 165V instead of 125V.

“Ha, the Samsung’s HT is high” I said,

“thought so.”

“But not before you blew up a line
output transistor and power resistor” said
Paul.

I Jooked at himn. “Look, I can’t help it
if you can't mend that Matsui” I said.
“I’ve always been able to manage ‘cm.
Get the old grey matter working mstcad
of thinking of bloody Joady and his bull-
dozer. Why, when I was your age . . .”

I turned back to the Samsung set and
probed around in the power supply 1o see
why the HT was so high. [ eventually dis-
covered that C852, a 470uF. 16V eicc-
trolytic, was low in value at 200pF. It’s
in the error-voltage sensing circuit. It
seemed reasonable to assume that this
was the cause of the trouble. So I fitted a
replaccment, a new 2SD1651 line output
transistor and power resistor. Then I held
my breath and switched on. Tnstead of the
screaming noise an excellent picture
came up, and when [ measurcd thc HT
voltage it was spot on at 125V.

Scales

Just then John Berryman, the most unlike-
ly undertaker I've cver come across, plod-
ded in. He's tall. bulky, red-faced and
bluff. In fact he’d pass for a fruit farmer
around here. And he doesn’t mince his
words.

“How be yuh, Don?” he bawled.

“Never mind the trade enquiries, John”
I replied. “How is trade, anyway?”

**Pretty good, Don, an’ just as well too.
If they don’t keep on dym’ we can’t go
on livin’. Here, mend thcse will you?”

At that he put a set of bathroom scales
on the counter. Bathroom scales! When
he’d breezcd off I looked at them. The
platform was solid. T removed a baby’s
teething ring that was jammed beneath it,
then jumped on to test them out. [ saw
my weight and whistled. Good God!

The major

A pair of scruffy men came in with a
281n. JVC set, Model AV28VMIEK.
They were followed by Major Hagger.

“Morning Mr Bullock™ he rasped, “on
the bench is it?”

I nodded.

“Put it therc you chaps, and wait by
the car’ he barked.” The men made their
exit.

“Sound but no picture, don’t you
know™ he said. “Do whatever’s necessary
and give us a ring, there’s a good fellow.”
And off he strode.

1 switched thc set on. Paul heard thc
rustle of EHT and looked over.

“If you (um up the first anode control
you’ll find you’ve got ficld collapse” he
said. “That’s anothcr easy one you've
got.”

T 100k the back off, marked the first
anode potcntiometer’s setting, and wound
it up. A very reduced red raster appeared.
When | homed in on the field output chip
IC401 I found that it looked a bit baked

and was very warm. So [ fitted a replace-
ment, returned the first ancde potentiome-
fer to its original position, and switched
on. An excellent picture appeared, just as
Steven came in.

The Matsui’s problem

Paul locked over at Steven. “Dad’s had
nothing but casy ones today” he said,
“while I’ve been lumbered with this
Matsui set. Hey, do you know Joady, my
mate? He earns over four hundred and
fifty quid a week just for sifting about on
a bulldozer thing. Bought his bird a gold
ring last weck, with a diamond as big as
an egg. No worries at all.”

Steven fingered his face. “Trouble
with a Matsui?” he asked.

“Sure have” said Paul. “It won’t work
and I’ve spent all momning looking for a
fault. Everything 1 check turns out to be
perfect. But it still won’t work!”

Steven looked at the set, tricd it, then
sniffed at it.

“The customer’s Chinese” he declared.

“How did you know that?” I asked.

“The set smells like a takeaway. 1
know him. Name’s Lee, not Chan.”

I nodded.

PIN code installation

“I reckon he forgot his PIN code again™
said Steven, “fed it n wrongly a few
times and disabled the set. Like he did
last summer when you and Paul werc in
Spain. Gavc me the runaround, I can tell
you. Had to reset it with another pumbcr
in the end.”

“How docs it work?” Paul asked.

“You havc to switch the set off for at
least an hour and a haif, then switch it on.
You arc then allowed three attempts to
enter the correct code. If you make a mis-
take each time, you havc to switch off
again, wait and try again. I think we'd
better install a new number — an easy one
that even he won’t forget. Say 12 3 4

“How?" I enquired.

“Enter the wrong code three times.
The set will be disabled. Switch it on and
press the volume down button on the set
while pressing 7 on the remote control
unit. Hold both buttons down for a few
seconds until OK appears on the screcn.
The set will then function and you can
install a ncw code.”

“What a life!” I said. “It’s like every-
thing else electronic. Full of time-wasting
and confusing gimmicks. not because
anyone wants them but because the tech-
nology is there and manufacturers arc
scared stiff not to use it. When I came
into this trade fifty years ago I knew it
would be difficult. Now, because of man-
made complications, it’s becoming
impossible.”

“My mate Joady doesn’t have these
problems” said Paul. “He gets ncarly five
hundred quid a week just for lolling about
in a little bulldozer thing. Makes you
think” [ |
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Sky Dlgltal Remote &
TV Link Eye Combination

Price : £ 18.50 + vat Order Code : TVLINKEYE

£ 9.99 + vat each
5 plus ....£ 7.99 + vat each

ey
TV Link Eye SpeCIaI ‘Offer 1!

Order Code : RCSKY
Prlce £10.75 + vat

Dlgltal Compatlble Unlversal LNB S

Strong 0.6 dB Alps 0.7dB

Universal LNB Universal LNB | | XEIGERE-0Y 50+ val L

Digital Compatible Digital Compatible |

B £ 129.80 + vat - =
Order Code : LNB12 h:- Order Code ;: LNB13 | | Equivalent to £6.49 each 20 x é?
Price : £ 12.50 + vat y Price : £ 15.00 + vat jif This offer is valid until 31st Aug 2001 or

whilst stock Iast (whlch ever Is first !!)
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New VCR Fault Fmdmg Gunde (lssue 6- 2001) Jaeger SMD Decoder Book
A % addi 1 inf i ver 10,600 SMD Codes listed
o s liomiation PRIOXEZENR228 AddibnghiTomistion Over 200 pages listing each device by :
Over 8000 different faults listed Seperate section for VCR/TV combinations Mar"“"g:v-icﬁa_?y‘g:cmre’
L This bock has been revised and uodated with approximately 25% addditional information and conatins over 8000[" Correction Type Designation
Mault entries for a range of VCRs and TV/VCR combination units. As in previous issues the new information has been || Base Number
jmerged with existing data to give a comprehensive fisting which has been arranged in order by brand and model and | RO TD
Ifault symptons to provide a quick reference to numerous fault conditions en a range of models. M Order Code : BOOKO08
g Pnce £750 (No VAT)
T e e e T

35p x]iRFBZO [FPL791A 80p. STR10006. 450p .
{IRF830 a85pf {MJW16212  350p| |AN5151 200p| |SAA1293 550p| {STR20005  450p 300p§ | TDA4950
{IRF840 85pf §52000A3 175p | |ANSE01K 750p} |SAB3035 275p| |STRA0OSC  350p 800p} | TDABITO
{IRF9610 95p| {S52000AF 0p| |BAS406 180p| |STK4131 480p) {STR4211 315p| 250p -i: TDAB1T1
IRF9620 a85p T S2000N 150p] |BA6209 85p) {STK414111  420p| {STR440 800p| 700p| | TDABtT2
65p| |IRFBC30 120p} §32055A 175p] |HA13150A 1150p) {STK4142 530p| |STR441 950p 200p | TDAB350Q 275p) |
65p| [IRFBCA0  210p| IS2055AF  175p] |HA1315%1  875p| 1STK4151 630p| |STR44115  475p| {TA8718N  550p| | TDAB362N3 1200p
200p| |IRFZ44 160p ,1 S2055N 150¢ ' HA13152 800p} 1STK4152 B50p| 1STR451 800p| {TDAT1TON 85p] | TEA1039 150p -
135p| |MJ11015 250p| | TIP121 35pi {HA13153A  900p} {STK4171 | STR4512 400p| | TDA117S 175pf | TEA2018A BOp
200p| |MJ11016 300p| | TIP122 30p} |HA13155 920p {STK417211 1 STRS0103A  260p| | TDA1180 120p-_:" TEA2037 200p
180p| |MJ15003 250p| | TIP125 30pg |HA13157 950p| 1STK4191 1l | STR54041 320p} |TDA1518BQ 240p; |TEA2164 160pE |
280p ] {MI15004 300p{ | TiP127 35pf fLA4440 200p| 1STK4332 STR58041 250p} |TDA1SS7Q  300pi | TEAZ260
260p| {MJ15015 250p1 | TIP2955 50p| [LAG445 200p | 1STK5331 STR59041 300p| | TDA1558Q  300p :_;l TEA2261
70p MI15016 350p) | TIP29A 22p | |LA4460 120p y STK5332 | STRE020 270p _. TDA2004 150p {TEA2262
75p} {MJ15022  400pd | TIPA055 50p| |LAd461 120p| {STK5333 STR61001  475p| [TDA2005  150p| {TEAS101A
75p f tMJ15023 400p E TIP31A 22p ‘3 LA4705 400p| |STK5337 |STR81145 375p| | TDAZ030 | TEAS101B
RF540 100p | |MJ15024 300p , TIP32A 21p| |LAT830 90p} | STKS481 470p] |STRD1706  360p| | TDAZ2030H TEA5170
}IRFE10 80p [ |MJ2501 100p B TIP33 50p| {LAT851 200pf {STK5482 285p} |STRD1806  360p| | TDA3562A UC3842N
I lIRF620 100p | |MJ2955 58p| |TIP33C 60p| {LM1207N 450p) |STK723410  350p| {STRD1816  350p| | TDA3653B | UC3842AN
MJE 13007 100p| |TIP34C 60p| |LM2405T 625pf 1STK73410 - |STRD4420  550p| |TDA3853C UC3843
MJE13008 100p| |TIP35C 65p} [LM2406T 400p| | STK7348 STRDE108  450p| | TDA3E54 | UC3843AN
MJE18004  125p| |TIP36C 65p| [LM2416T 650p| §STK73605 STRS6707 1000p| | TDA4565 i UC3844
MJF18004 175p| |TIP41A 20p} |LM324 30p} | STKT3907 | |STRS6708  575p) | TDA4B00 | JC3B44AN
MJF18006  200p] {TIP41C 22p} |LM338 350 |STK7406 850p| |STRS6708  600p ;" TDA4E00 Il JUC3B845AN
MIF18204 350 1TIP42C 2Zp ;‘;‘f tM393 45¢c) |STK7563F 650p] | STVO379 400p1 | TDA4601 HUPC1488H
— e — — — = — - ——
We stock a wude range of spares for Televrsons Videos , Satellltes , Semiconductors , Cables <
. Remote Controls , Meters , Capacntors.....etc Please call us for further detalls
* Please add £1 p+p and VAT to all orders * All components are brand new
* We accept payment by Access , Switch , Visa , Cheque and Postal Order
* All prices quoted are subject to availabilty and may be changed without prior notice

K.P. House , Unit 15 , Pop In Commercial Centre , Southway , Wembley , Middlesex . HAS OHB EngTand

& (1711)) 89_00 2329 Email : grandata.ltd@btinternet.com

: (020) 8903 6126 Website : http://www.grandata.co.uk
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Part No Code Price i Par‘t No Code Price | [PartNo Code Prce | [PartNo Code Price
ALBA HITACH! continued ~ |PANASONIC continued  |SAISHO
3714002 LOT02 £8.00 ) [2434141 LOT33 £10.00f {TLF 14520 F LOT40 £15.00f 13714002 LOTO02 £8.00
043714002 LOTO2 £8.00| (2434274 LOT44 £900| {TLF 14521 F LOT38 £15.00 ‘: 043714002J LOTO2 £ 8.00
43700000 LOTO?2 £8.00 | (2434393 LOT405 "~ £18.00f {TLF 34567 F LOT39 % LOT02 £8.00
AMSTRAD ”x@ 2434593 LOT44 £900| (TLE 14568 F LOT40 LOT02 £8.00
4714002 LOTO2 £ 8.00 m 2435006 LOT401 £15.00 = TLF 14584 F LOT41 £15 5o} SHARP
& 2435201 LOT90 £10.00f {TLF 14586 F LOT42 £15.00
043714002J LOTO02 £800] - {PHILIPS ~ |RTRNF 1220 CEZZ LOT39 £15.00
43700000 LoTo2  £8.00 24338914 Lot2s #2008 85119 108 31260 LOT90 £10.00] jSONY
FERGUSON MATSUI =, | {3119 198 62930 LOTS? £10.00| |1-439-332-41 LOT100  £12.00
06 D-3-084-001 LOT23 £12.00f {3714002 LOTO2 £8.00 | 13122 138 36920 LOT57 £10.00} |1439-33242 LOT101  £12.00
05 D-3-087-001 LOT23 g42.00] 0437140020 LOT02 £8.00 b 13127 138 36922 LOT57 £10.00f |1-439.332.52 LOT100  £12.00
HINARI 43700000 LoToz £8.00 | 13122 138 36923 LOTS7 3 | |1439.387-11 LOT311  £12.00
P o1 Enon IRl LOTOZ £8.00 13122 138 37620 LOTa0 1435-387-21 LOTA1  £12.00
043714002 LoTo2 ca00l MITSUBISHI -~ |3139 128 30400 LOT30 £10.00} |TOSHIBA
o0
43700000 LOT02 £800| |731003 LOT51 £13.00 ‘;; 4812 140 10369 LOTS0 £10.00f {5493751 LOTO EE
L 1334 P 18506 LOT51 £13.00] [4812 140 10421 LOT90 £10.00} |
HITACHI 23236098 LOT288  £14.00
ORION | |4822 140 10274 LOT123  E£1.001,5546495 LOT288  £14.00
2424593 LOT44 £9.00 4822 140 10306 LOTS? £10.00) | :
2433751 LOTO1 g12.00] |3714002 LOT02 £8.00 B -2 140 10381 loT12s  £1100] |23226255 LOT289  £13.00
2433752 LOTOY £1300] [043714002) LOT0Z £8.00 | 14325 140 10384 [OT127  £15.50 |23236425 LOT288  £14.00
2433891 LOT23  £1200) |43700000 LOTo2 £8.00 | 14822 140 10406 LOT73  £1000f |23236428 (LOT289  £13.00
2433893 LOT23 £12.00] |PANASCNIC | {AT 2079140 LOT73 £10.00
2433952 LOT33 £10.00} |TLF 14512F LOT39 £15.00] |AT 2076110 LOTS7  £10.00
= =P e e —— T S————
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0
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VALUE CODE PRICE PER |IVALUE TODE FRICE  PER ?mu: —CODE PRICE  PER |[vALUt CODE PRICE  PER |[VALUE CODE PRICE PER
PACK PACK || PACK PACK PACK
10 Volts 1Q Yolts continued {50 Volts continued b 100 Volts 350 VQ]§
100uF . .CAP118.£045 __..10 [|1500uF .CAP47 . .£3.90 ..... 5 |{33uF .. CAP141 £0.85 ....10 [{0.47uF .CAP91 _. CAP156. £0.70..........
470uF ..CAPZ9 . .£120 ....10 [|2200uF .CAP48 ..£200 .. ... 2 47UF . ..CAPB5 ..£0.85 ....10 |{1F ... CAP157._£1.50..
1000uF .CAP119. £150 ....10 }|3300uF .CAP49 ..£2.20 ... . 2 58UF ...CAP142 .£0.90 ....10 |l1.5uF CAP158... £2.25..
2200uF .CAP120 £210 ....10 [[4700uF .CAPS0 ..23.65 ... .. 2 100UF ..CAPSS . .£085 ....10 [|22uF ...CAP159. £3.40..
{6800uF CAPS1 . .£3.90 ....2 ||220uF ..CAP67 ..£0.75 ...10 []3.3uF .
116 Volts [ 1 330uF ..CAPBB . £2.45 ... .10 l4.7uF
220F ...CAP121 £0.35 ....10 []35 Volts A70UF ..CAP69 . £435 ....10 [{10uF ..CAP107...£2.15,
|330F .. CAP122 £0.35 10 {|1F ... cAP130 5040 ... 10 |l580uF ..CAP70 . £4.80 ..... 5 |i22uF ...CAP108__£225.
47uF .. CAP123 £0.35 10 ||3.3uF . CAP131 £040 ....10 ;:]mom_ar CAP71 . £5.25 ....10 []33uF ....CAP109...£3.15.
100uF . CAP124 £060 ....10 |[|47uF ..CAP132 £0.45 ... .10 [|1500uF .CAP143 .£4.50 ..... 5 [larer . CAP110....
320uF ..CAP125 £0.80 ....10 [{10uF ...CAPS52 .£0.50 ...10 [[2200uF .CAP72 ..£325 ..... 2 {]100u0F . ..CAPT ..
330uF . .CAP30 . £1.75 ....10 [|22uF ...CAP53 .£0.45 ....10 [{3300uF .CAP144 £325 ... .. 2 ||220uF .cAPiO2 .CAPT12...
47TOUF . .CAP31 . £175 ....10 ||33uF .. .CAPS4 ..£0.50 . ... 5 470uF _CAP103 . .CAP160
880uF ..CAP32 . £210 .. . 5 |l47uF ...CAPS5 . £0.85 ....10 |[ls3volts : ..CAP161
1000uF .CAP33  £210 ....10 |[l68uF ...CAP133 £0.55 ....10 |[{0.22uF .CAP145 £045 ....10
2200uF CAP34 . .£5.25 10 [{100uF ..CAPS6 ..£0.85 10 {[0.47uF .CAP?3 ..2035 ....10
3300UF .CAP35 ..£5.00 ..... 5 150uF . .CAP57 _ £095 ..... 5 1uF ....CAP74 ..2035 ... .10 [{1uF ...cAP113..£2.80 .. ... 5
4700uF .CAP36 ..£6.10 ....10 ||220uF . .CAPS8 . £145 . ... 5 {|22uF . .CAP75 ..£035 ....10 22uF ..CAP114..£320 ..... 5
[1330UF . .CAP134 £160 ....10 ||3.3uF ..CAP76 ..£050 ... .10 47UF ..CAPT15..£495 .. .. 5
25 Volts %470% CAP135 £175 ...A0 |I47UF ..CAPTT ..£035 ....10 10uF ..CAP116..8550 ... .. 5
10UF ...CAP37 ..£0.45 ... .10 ||680uF ..CAP59 . £650 ....10 |[{10uF ...CAP78 .£050 ....10 || 22UF . .CAPNT. £415 .. _ 2
22UF ..CAP3B . £045 ....10 ||1000uF .CAP60 . £435 ....10 |[[15uF ...CAP79 ..£0.95 ..... 5  |l200 volts |
33UF .. CAP126 .£040 ....10 {|2200uF .CAPG1 . .£245 . . 2  I|22uF ...cAPBO ..£0.75 ....10 [l100UF....CAP151..£3.25....5 |
A7UF .. CAP39 . £0.48 ..... 5 {{3300uF .CAP62 £10.00 ... 5 [|33uF . .CAPB1 .£085 ...10 | i
68uF .. CAP127 £055 ....10 {[4700uF .CAP136 £3.50 .. ... 2 [|47uF ...CAPB2 ..£0.95 ....10 ||250 voits i
100uF . .CAP40 . £0.70 ....10 |s8uF .. CAPB3 . £1.30 ..... I | ETV i
120uF . .CAP128 E085 ....10 {!jso volts 100uF . .CAPB4 . .£1.20 ....10 }[3.3uF .. |
150uF . CAP41 ..£0.95 .. .. 5 |i1uF ....CAP137 £035 ....10 [|150uF ..CAPS5 ..£2580 ..... 5 |[{1ouF :
220uF ..CAP42 . £420 ....10 {{22uF ..CAP138 £0.35 ....10 ||220uF ..CAPB6 . £280 ....10 [{22uF |
330uF . .CAP43 . £1.40 ..... 5 {13.3uF ..CAP139 £035 ....10 [[{330uF ..CAPB7 . £4.00 ... .10 [|47uF :
470uF . CAP44 . £1.90 ....10 |[{4.7uF ..CAP140 £035 ....10 |[[470uF ..CAPBB ..£5.25 ... .10 [l100uF. i
580uF ..CAP45 ..£3.15 .. _. 5 [{10uF ...CAP63 .£0.50 ....10 [{680UF ..CAPB9 ..£5.00 ....1o | 2200F |
1000uF .CAP46 . £365 ....10 [{22uF .. .CAPB4 .£0.70 ....10 ||1000uF .CAP90 . £5.40 ... .. |

Part No Frice

RCTRH8147 Mechanism. .. .. £10.00|
|CDM 12.1 Mechanism. . .. .. .£16.00|
{KSL2101ABM Mechanism .£18.00}
|KSM 213 CCM Mechanism .£15.00} |

Prlce ] Part“No

£14.00(|KsS 213 B

{Part No
| |[KSS 210 A Original :
' |KSS 210 A Replacement
JICS SP2: OB =
KSS 240A

INKS240A
Replacement for KSS 240A .£20. 00

: £11.500
é;g gg lOPTIMA 65 £11.50
HOPTIMA 5 . .. £11.50

SF91 Pick Up & Mechanism .£20. 00}
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¢’ll start this new series on the DVD
system and player servicing by
looking at the basic characteristics

of the disc, the DVD encoding processes and
data flow from the disc.

The disc
The DVD evolved from the CD, its
construction being basically the same as that of
the CD-ROM. Digital data is stored on a DVD
in the form of a spiral track of pits in the basic
‘land’. As the laser pickup head scans the disc,
it translates the pits and intervening land into
ones and zeros. By using a laser beam with a
shorter wavelength than that used with a CD,
the storage capacity of a DVD is increased to a
few gigabytes (GBs). The shorter wavelength
(650 or 635nm compared with 780nm for a
CD) reduces the diameter of the spot beam,
thus enabling the laser to focus on and read a
smaller pit size with a closer track pitch. Table
1 compares these characteristics. Improved
signal processing and error correction also
contribute 1o the disc’s increased data storagc
capacity.

The basic DVD has the same diameter as a
CD (there is also an 8cm version), but whereas
the CD has one substrate the DVD has two
0-6mm thick substrates which are bonded
together back-to-back, providing the necessary
stiffness to avoid disc wobble or tilt.

The data may be recorded on one side only of
a DVD (single-sided) or on both sides (double-
sided), and each side may have a single
recording layer or two layers as shown in Fig.
1. There are thus four different recording
formats:

Single-sided (SS), single-layer (SL)
Single-sided (SS), dual-layer (DL)
Double-sided (DS), single-layer (SL)
Double-sided (DS), dual-layer (DL)

With dual-layer recording, layer 1 is read
through layer 0. So layer 0 must be semi-
transparent. It has a reflection of 20 per cent
compared with 70 per cent for the second
layer. With a double-sided disc data is read
from both sides. Thc disc is either turned over
or a dual-head arrangement may be used.

Thus the storage capacity of a DVD depends
on its recording format. Table 2 lists the
capacitics of each type of DVD. Tt will be

- =
noticed that the capacity does not quitc double
with the dual-layer configuration. This is
because a longer pit length is uscd with the

dual-layer arrangement, to avoid reading errors

The DVD has been a great success, and large ' Table 1: Comparison of CD and DVD
numbers of players have been sold. They are track characteristics.

now appearing in service departments in b ch i
increasing numbers, and present their own | _

5 o Track pitch 1-6pm 0-74um
problems. K.F. Ibrahim starts a new series on | Minimum pitlength  0-83um  O-4um
their operation and fault-finding/servicing jiBsa iR i S
procedures
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caused by‘interference between the
layers.

With a single-sided, single-layer DVD
the data is read from one side, as with a
CD, starting at the inner circumference
then reading outwards. With a dual-layer
DVD, the data may be recorded in either
of two ways: both layers recorded with
the data starting at the inner circum-
ference and continuing to the outer
circumfercnce of the disc; or the first
layer starting at the inner circumference
and continuing to the outer circum-
ference while the second layer starts at
the outer circumference and continucs to
the inner circumference.

DVD classification

There are two main DVD
classifications, DVD-ROM and DVD-
Video (DVD-V). The DVD-ROM is a
high-capacity, high-quality rcad-only
storage medium for PCs. The DVD-V is
a version of DVD-ROM for storing
moving vidco plus audio software.

Label surface

such as sub-picturc and extra audio
channels. Scc Fig. 2. The video and
audio information originates in analogue
form of coursc, and thus has to be
digitised before being encoded: other
data such as PCI and DSI is digital to

S S e o

Readout surface

Fig. 1: Arrangement of a single-sided, dual-layer DVD.

0.6mm Substrate
X_-— Glue bonding
g = Syl Al el
0.6mm Q=" =g e T
* Substrate = rLgyerO

|

playing times.

U

Table 2: DVD disc capacities and

There are three other official DVD start with and doesn’t requirc encoding. | Dise type Capacity Hours ‘
specifications: DVD-Audio (DVD-A) The analogue signals are first {videa) ;
for Dolby Dolby audio; the write-once converted to a digital format by their ; !
DVD-R; and the rewritable DVD-RAM.  respective cncoders, which then remove | 12c¢m SS/SL 4.7GB 2.6 4
in addition two other rewritable formats  non-esscntial or redundant parts of the | 12cm SS/DL 8:5GB 4 :
have been developed, DVD+RW and picture and sound information and | 12cm DS/SL 9-4GB 4.5
DVD-RW. perform bit-reduction. The output from | 12c¢m DS/DL 17GB 8
x each encoder is a scries of discrete 8cm SS/SL 1-36GB 0-75
DVD enceding video or audio data packets, which are 8cm SS/DL 2-48GB 1-25
A DVD recording consists of three known as packetised elementary streams | 8em DS/SL 2-72GB 15 l
elements: video. audio and other data, (PES). Together with the other (PCland | 8cm DS/DL 4-95GB 2:5 ]
including PCI (Program Control DSI) packetised elementary streams, !
Information), DSI (Data Search they are fed to a multiplexer which I
Information) and additional data streams  produces the programme stream. This o LN _f._ﬁma
DU E A i
Programme Channel —
. stream Framing, interleaving data L | _ Record
e - Mu{tlplexer ﬁ and error correction > EFM+ ‘ Al
Sub-picture Efcoder PES ST ! S
fzoded Bitiap) |
PGl (PES)
= — = Lan:
DSI (PES) i
Fig, 2-DVD encading, basic processes.
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Fig. 3: Pixels/samples per line {625-line standard).
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*

consists of a sequence of video, audio
and other PESs.

i Error correction and interleaving are

' next applied, after which the data stream
is structurcd as regular data frames
known as channel data. Eight-to-sixteen
modulation (known as eight-to-fourteen
plus, i.e. EFM+) is carried out before the
data is recorded on the DVD.

MPEG-2 video encoding

The first task of the video encoder 1s to
digitise the analogue video signal picture
by picture. TV picture digitising consists
of sampling a picture frame’s contents
scan-line by scan-line. To maintain
picture quality, there must as 2 minimum
be as many samplcs per line as there are
pixels, with each sample rcpresenting
one pixel. Two factors determine the
number of pixels in a television picture:
the number of lines per picture and the
aspect ratio. The British PAL system
uses 625 lines, of which 576 are active,
i.e. they carry video information (with

the US 525-line system there are 480
active lines). For digital TV the aspect
ratio is taken as 5:4, which suits the
video encoding process. This involves
organising the picture content into blocks
and macroblocks. If the vertical and
horizontal resolution are to be the same,
the number of pixels per line is 576 x 5/4
=720.

Each line will therefore be represenicd
by 720 samples, with each sample
representing onc pixel — sample one
represents pixel 1, sample 2 pixel 2 and
so on (see Fig. 3). The process is
repeated line by line until the end of the
frame, when it’s repeated for the next
frame and so on. To ensure that the
samples are taken at exactly the same
point in each frame, the sampling
frequency must be locked to the line
frequency. For this to apply, the
sampling rate has to be an exact multiple
of the line frequency.

The above figures apply to what is
known as standard-definition TV

| .
| — —
‘ Lei Centre Centre €entra Right
‘ left right
| LFE
|
|
| i
!' Surround Surround
‘ feft right
: = =
Fig. 4: Possible speakers in fnulti-channel systems.

(SDTV): for high-definition TV (HDTV)
the number of pixels per line i increased
to 1,920 and the number of active lines is
doubled to 1,152, though 1,080 lines are
normally uscd when the aspect ratio is
16:9.

The sampling rate

The total duration of one linc of
composite video is 64psec. Of this,
12usec is used for the line syne pulse and
the front and back porches, leaving
52usec to carry the video information.
The sampling rate, in MHz, for SDTV is
the number of pixels per line divided by
52. With 720 pixels per line, this comes
out at 13-8MHz As the sampling rate
must be a whole multiple of the line
frequency, a rate of 13-5MHz (858 and
864 times the line frequency with the
625- and 525-line broadcasting systems
respectively) is recommended by the
CCIR.

The sampling frequency must also be
greater than twice the highest frequency
of the analogue input, by ten per cent or
more. Thus with a video signal that, at
the studio, may have a frequency range
up to 6MHz, a sampling rate in excess of
2 x 6 = 12MHz is necessary. The
sclected rate of 13-5MHz also satisfies
this requirement.

Video sampling

Colour video consists of three
‘components, luminance (Y) and two
colour-difference signals, R — Y which is
known as Cr and B — Y which is known
as Cb. In an analogue video system the
luminance is given prominence, since the
human cye is mainly sensitive to the
luminance components of the light wave.
In digital video the luminance is also
given prominence compared to the two
chrominance components.

For the luminance signal, which
contains the highest video frequencies
the fuil sampling rate (13-5MHz with
SDTV) is used. A lower sampling rate is
acceptable for the chrominance
components Cr and Cb, which contain
lower video frequencies. The CCIR
recommends half the luminance
sampling rate, i.e. 0-5 x 13-5 = 6-75MHz.

This gives a total sampling rate of 13.5
+ 675 + 6:75 = 27MHz.

The bit rate

Sampling is followed by quantisation,
where the sample values are rounded up
or down to quantum values before they
are converted into a muiti-bit code. For
studio applications, 10-bit coding is used.
For broadcasting purposes 8-bit coding is
considered to be adequate for good-
quality picture reproduction. An eight-bit
code provides 28 = 256 discrete signal
levels.
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Fig. 5: DVD data flow from the disc to the decoders.

The bit rate can be worked out as
follows: Bit rate = the number of samples
per second x the number of bits per
sample. The number of samples per
second = the number of samples per
picture x the number of pictures per
second. For the luminance signal the
former is 720 x 576 = 414,720. With a
picture rate of 25 per second, the number
of samples per second works out at 720 x
576 x 25 = 10,368,000. The bit rate for
the luminance component of the signal is
therefore 10,368,000 x 8 = 82,944,000,
i.e. 82.944Mbits/sec.

For chrominance sub-sampling, the bit
rate can be worked out as follows: The
number of samples per picture is 360 x
576 = 207,360. Multiply this by the
picture rate (25), the bit rate (8) and the
number of chrominance components (2)
and you get 207,360 x 25 x 8 x2 =
82,944,000 bits, i.e. 82-944Mbits/sec.

The total bit rate, luminance +
chromiance, comes to just under _
166Mbits/sec, a prohibitively high data
rate that would require a very large disc
capacity to store even a very short film
clip. Hence the need for data
compression. ’

Video encoding

There are two major aspects of video
encoding: data preparation and data
compression with DCT (discrete cosine
transform) quantisation. Video data
preparation cnsures that the raw samples
from the picture frames are organised in
a way that’s suitable for data
compression, which is carried out in
accordance with the internationally
accepted MPEG-2 system.

S — =

The MPEG-2 compression system
carries out two major data reduction
processes, in the following order:
temporal redundancy (time related, i.e.
frame-by-frame) and spatial redundancy
(space related, i.e. within a frame).

Temporal redundancy is an inter-frame
reduction technique that compares 16 x
16 pixel blocks from two successive
picture frames, predicts the difference
between them, and produces a vector
which describes their movement, frame-
by-framc. Spatial redundancy, which is
also known as intra-frame compression,
removes unnecessary repetition of the
contents of individual picture frames. It’s
carried out using a type of Fourier
transform known as a discrete cosine
transform (DCT). The purpose of DCT is
to transform sample values of 8 x 8
blocks of pixels into coefficients. The
number of coefficients is then reduced by
not passing on those at near zero, while
the rest are quantised, i.e. rounded up or
down, to produce a smaller number of
integer valucs. These are translated into
an 8-bit digital code that forms the data
bitstream.

Audio compression

A DVD disc can incorporate up to cight
audio tracks, which are also known as
streams. Each stream can convey either
mono sound or a part of multi-channe]
sound. There are three recording
techniques: MPEG-2 audio; Dolby
Digital (also known as AC-3); and linear
PCM (pulse code modulation). Two
other formats are available as additional
options: DTS (digital theatre system) and
SDDS (Sony digital distribution sound).

T

Fig. 4 shows possible speakers for
multi-channel audio. The audio channels
may be arranged in several ways, as
follows:

1/0
2/0
3/0
2/1

Mono
Stereo (right, left)
Right, left, centre
Right, left, surround

3/1 Right, left, centre, surround

2/2 Right, left, surround right,
surround left

3/2 Right, left, centre, surround right,
surround left

5/2 Right, left, centre right. centre,
centre left, surround right, surround left
(this is possible with MPEG-2 only)

Inz addition a low-frequency effect
(LFE) channel. also known as a
subwoofer channel, which handles only
frequencies below 120Hz is available
with all the above combinaticns. Dolby
Digital 5.1 adds a subwoofer to the five-
channel 3/2 mode. The LFE channel
provides the ‘theatre effect’.

To convert a multi-channel recording to

Table 3: Parameters for linear PCM.
Sampling rate  Quantisation ~ Maximum number
(bits/sample)  of channels

48kHz 16 bits 8

48kHz 20 bits 6

48kHz 24 bits 5

96kHz 16 bits 4

36kHz 20 bits 3

96kHz 24 bits 2
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Fig. 7: A multiple title arrangement with monolithic playback of each title. k|

a simple stereo output a process known
as downrmixing is used. This involves
matrixing the centre and surround
channels on to the main sterco channels
in accordance with a defined
mathematical formula.

MPEG audio

MPEG audio encoding involves splitting
the audio baseband into 32 sub-bands of
equal bandwidth. Audio signal
frequencies that fall within each sub-
band are sampled at 48kHz and
converted into a multi-bit code. Audio
compression is applicd by using special
algorithms that remove parts of the audio
data without affecting the sound quality,
a process known as masking. This
exploits the following characteristics of
human hearing. A quiet sound is made
inaudible by a low sound of near
frequency, while quieter high frequencics
are masked by loud lower ones. In
addition human hcaring has a finite
frequency rcsolution, so that certain
frequency bands sound alike.

The quantised sub-bands, together with
the control and crror-detection
information required, are fed into a
multiplexer to obtain asn MPEG-2 audio
packetised elementary stream. Additional

channels such as the LFE subwoofer are
placcd on a separate extension PES
stream.

Dolby Digital (AC-3) encoding
Dolby Digital. also known as AC-3 (AC
for audio compression, or audio coding),
can be used for all channel arrangements
up to 5.1. The sampling rate is 48kHz,
with an average of 16 bits allocated to
each sample. lts compression technique
differentiates between short transient
signals and long continuous sounds.
Prominence is given to the latter, in the
form of longer sample blocks compared
to transient sounds. The encoding is
smoother than with MPEG-2, whose sub-
band technique creates arbitrary
boundaries. Bits are allocated
dynamically to compensate for diffcrent
listening cnvironments; €.g. theatre,
home or auditorium.

Linear PCM

Linear PCM (pulse code modulation) is
uncompressed (and thus lossless) audio
as used for CDs and most studio masters.
Analogue audio is sampled at 48kHz or
96kHz, with 16, 20 or 24 bits used per
samplc (CD audio is limited to a
sampling rate of 44-1kHz). Because of

the absence of compression and the high
sampling and quantisation rates, the bit
rate could be excessively high. For this
reason it’s limited to 6-144Mbits/sec. The
equivalent bit rates for MPEG-2 and
Dolby Digital are 912 and 448kbits/sec
Linear PCB can carry up to eight
channels, but for five or more channels
the lower sampling rate of 48kHz must
be used. Table 3 shows the basic
parameters for linear PCM.

Framing, interleaving and

error-correction coding
Before the data is recorded on a disc itis
structured into blocks that contain the
original PES (video. audio elc.) together
with sync and error-correction data ¢
ensure that the original PESs can be
identified and decoded without errors.
The result is 2.4 18Byte blocks, which are
fed into the 8-to-16 (EFM+) modulator.
As the data is written on the disc using
a non-return-to-zero inverted (NRZI)
format. in which a transition between pit
and land represents a one and a non-
transition represcnts a zero, long
stretches of land or conversely very short
and frequent pits would be likely to
occur. Both situations must be avoided if
the player is to be able to synchronise its

TS
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decoding and control processes with the
encoded data. For this reason, eight-to-
sixleen modulation is used.

Eight-to-sixteen (8/16) modulation
converts 8-bit (one byte) data into a 16~
bit code which has been carefully
arranged to minimise DC energy and
reduce frequency. It ensures that there
are at least two or at most ten zeros
between any groups of ones. Eight-to-
sixteen modulation is normally referred
to as EFM+ (eight-to-fourteen plus),
because EFM was the form originally
used for modulating CD audic channel
data.

Following &/16 modulation the size of
the recording blocks is doubled to 2 x
2,418 = 4,836 bytes.

DVD data flow

Each block of 4,836 bytes contains
video, audio, sub-picturc and information
data (presentation control information —
PCI - and data search information —
DSI). It consists of the relevant
packetised elementary streams and
includes error-correction and
identification data.

Channel or programme data obtained
from a DVD disc contains five
packetised elementary streams (PESs):
video PES (one stream); audio PES (up
to eight streams) sub-picture PES (up to
32 streams); PCl and DSI. Sub-picture
information includes subtitles, karaocke
and menus. Fig. 5 shows the data flow
paths from the disc to the data decoders.

Each block of programme data is read
off the disc at a constant rate of
26-16Mbits/sec. After 8/16 demodulation
the data flow rate is reduced to 26-16/2 =
13.08Mbits/sec. Following error
correction the error bits are removed,
reducing the data flow rate further, to
11-08Mbuts/sec.

At this stage PCI and DSI data is
transferred to separate buffers at
1Mbits/sec for decoding. The remaining
components of the data blocks are fed
into a track buffer, at [ 1-08Mbits/sec,
demultiplexed and then passed via
individual video, audio and sub-picture
buffers to the relevant decoders.

While the video, audio etc. data enters
the track buffer at a constant bit rate, it’s
fed to the separate buffers at variable bit
rales. A variable bit rate provides the
mos! efficient data transfer, by allocating
the total available bits where they are
needed at a particular time. For the same
image quality, a constant video transfer
rate would be twice that required with a
variable transfer rate. The low picture
quality with Video-CD is because it uses
a constant video transfer raie of
1-15Mbits/sec.

Each PES is limited to a maximum bit
rate as follows: video 9-8Mbits/sec; PCM
audio 6-144Mbits/sec (8 channels);
Dolby Digital audio 448kbits/sec;
MPEG-1 audio 384kbits/sec; MPEG-2
audio 912kbits/sec; sub-picturc
3.36Mbits/sec.

Recording time

A DVD disc’s recording time is
determined by its capacity and the data
transfer rate ~ the speed at which data is
read from the disc. Although the data
transfer rate for reading each recorded
block is constant at 26- 16Mbits/sec, the
average is far less at about 3Mbits/sec.
The relationship between capacity,
transfer rate and recording time is: disc
storage capacity = average transfer rate x
recording time.

Constant linear velocity

The optical head reads the data as the
disc rotates. For the data to be read at a
constant rate, the disc must rotate at what
is called constant linear velocity (CLV).
This means that the disc has to rotate at a
faster speed (angular velocity) when the
optical head is reading the track near the
inner circumference than when it’s
reading the track near the outer
circumference.

Data structure

A DVD contains two types of
information: control, for navigation; and
data to provide the video and sound
(presentation). There’s a complex set of
navigational tools to provide control
flexibility for normal programme

playback and facilities such as search,
parental control and multiple angles.

The basic ‘presentation unit’ is the cell.
It’s the smallest addressable chunk of
programme information. A film or part of
a film (a chapter or section) is a sequence
of cells. Each one has a unique ID
(identification) number, which can be
cailed up for decoding and presentation
by a program (PG) within a programme
chain (PGC). With DVD there are up to
999 PGCs for every title and 9% PGs
within every PGC.

Fig. 6 shows the structure of a single
‘monolithic” title or film. There’s a single
PGC, and the playback is linear (hence
the term monolithic), with no facility for
branching to change the order of cells.

With most video DVDs there are
multiple PGCs. The sequence of cells
will thus depend on which PGC is
selected. Fig. 7 shows the structure of a
DVD with two titles and one PGC per
title.

Branching (see Fig. 8) is normally
required, 1o provide facilities such as |
parental control (where some scenes, in
the form of cells, are blocked or
bypassed) and multiple angles (which
enable the viewer to select different
camera angles for the same scene). In
such cases the player is directed to move,
from one PGC to another without any
interruption to the displayed video ~ this
is known as seamless playback.
Individual cells may be used by mor¢ [I
than one programme chain. ;

A programme chain normally consists
of a number of such chains within a
complicated navigational system.

To follow

In Part 2 next month we will start a
detailed look at DVD playcrs — how they
make use of the information available on
the discs.

K.F. Ibrahim is Senior Lecturer at
the College of North West London
and is author of several books,
including Digital Television and
Television Receivers.

Make sure of your copy of Television

It can be difficult finding a copy of Television at local
newsagents. The number of magazines being published
keeps increasing, which means that newsagents have

delivery charge.

less shelf space for the display of individual titles.

Specialist magazines in particular get crowded out.

side each month ready for you to collect. Home-deiivered
copies are ordered in the same way, but generally incur a

A newsagent can order any magazine for you, whether or

not the shop normally stocks it.

There’s a solution to the problem. Most newsagents

provide “shop-save” and/or home-delivery services.
There's no charge for a shop save. You simply ask your
newsagent to order a copy for you: it will be kept on one
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the counter.

If you buy your copies of Television from a newsagent
and want to make sure you get every issue, just ask at
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| he annual RETRA Service seminary
T held at Solihull this year, auracied a
large and attentive audience.
President Harry Vidler’s keynote speech
reviewed the current situation in the
industry and the markeiplace. Widescreen
TV sets and DVD players are selling
well, but other sections of the high-tech
indusiry are in the doldrums — especially
PCs and mobile, WAP and 3G phones.
Sky goes from strength to strength. It’s
now the most successful operation of its
kind in the world, with over five million
digital DTH subscribers. And Sky has
been available for a mere twelve years.
Its current aims are to reduce the subsi-
dies to new subscribes and raise the aver=
age viewer subscription above the £500 a
year (£42 a month) mark.
Acknowledging that much consumer
| electronics gear is now in the throwaway
category, Harry Vidler pointed to the
great strength and advanlage of indepen-
dent companies: service. He urged them
not to throw after-sales opportunities
away, leaving them for the manufacturers
to pick up. This has happened with whitc
| goods, where millions are currently being
made (but not by us') on repairs and con-
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Now in its fifth year, the RETRA Service

Conference has become a focal point
and sounding board for our section of

the industry. Eugene Trundle was there
to report on the proceedings

versions to new sales. He quoted a good
example of “customer-condittoning” by
British Gas: a post-repair statement to an
in-guarantee cusiomer stated “labour £84,
parts £25.49, VAT £19.16, total £128.65
— this is not an invoice”. 1t was certainly a
powerful inccntive to renew the contract!

Oscilloscopes then and now
Tektronix is one of the most respected
oscilloscope manufacturers, but one
which has for many years neglected the
consumer scrvicing sector. Seeking to
redress this situation, Trevor Smith pre-
sented some suitable products for the
Jepair technician — Models TDS224,
TDS3054B and THS730A. They embrace
digital-storage. digital-phosphor and four-
trace tcchnology and are raster-based
modcls that are suitable for use with digi-
tal equipment. Excellent instruments all,
with prices not as high as 1 had feared but
still in the four-figure bracket. It’s
inescapable that the test gear required to
deal with today’s consumer electronics
gear /s expensive, and needs to be weli
used to earn its keep.

Harking back to simpler days, Trevor
Smith outlined the history of the oscillo-

—

*scope and the part played by Oregon, US-
based Tcktronix in their development.
After the hand-held DMM, the oscillo-
scope has become the second-most
important tool for design, servicing and
maintenance.

The first oscilloscopes were valve-
based, like the equipment with which
they were used. They analysed repetitive
analogue waveforms, primarily for mili-
tary applications. Subsequently the TV
broadcasters became good customers, and
solid-state technology started to be adopt-
ed. The days of analogue. real-time
mmstruments were beginning to run out:
By the mid-1980s things had moved on a
lot. The computer industry was rapidly
expanding and required better test equip-
ment. Clock rates increased, and the sig-
nals that mattered were increasingly pulse
waveforms. not necessarily repetitive:
one-shot trigger/capture and multiple
traces were required, with the ability to
display steep pulse edges. The DSG (dig-
atal storage oscilloscope) provided a solu-
tion to these needs. 1t could seize and
hold transient phenomena, and even in
-effect look back in time, using its in-built
memory system.
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We have now reached a convergence
point, where video recorders, TV sets and
PCs are doing many of the same things.
The complex signal and data streams call
for the use of a digital-phosphor oscillo-
scope (DPO) which, incidentally, doesn’t
actually have any phosphor! Displays are
simulated on an LCD panel. A DPO can
acquire. store and display complex wave-
forms with a fast refresh rate. There are
other benefits. such as multi-colour read-
outs, ‘three-dimensional’ displays, high
capture rates and learning ability.

Technical education

Having advanced test equipment is one
thing. Understanding it, knowing how to
drive it and carry out all other aspects of
consumer-goods servicing efficiently, is
quite ancther. Tt has 10 be said that ser-
vice technician training has not been a
strong point in the UK over the last few
years. The Electronics Examination
Board (EEB) and the Electrical and
Electronics Servicing Training Council
(EESTC), representced at the conference
by the knowledgeable Carol Crouch, have
been working hard on this.

Carol Crouch reviewed the TV service
trade down the years from 1924 (Baird
demonstrating TV — of a sort — at
Selfridges) to the present situation, where
breakdown rates are very low. home
repairs arc virtually extinct — and the typ-
ical service technician is in his sixth
decade of life! She predicted a severe
skills shortage in our sphere in the next
tcn years, and deseribed ways in which it
could be tackled through education and
training. The EESTC was set up in 1991
to develop stundards for training techni-
cians, and currently promotes the profes-
sion to prospective recruits and school-
leavers.

Service Course 224{), though good and
popular, is now somcwhat dated. It has
been succeeded by Course 6958, which
was launched in 1999. This course
includes some white goods content and
meets most Technical Certificate require-
ments, underpinning the practical knowl-
cdge called for by NVQs in a way
approved by the Training Council.
Undertaken off the job, this package is
primarily intended for use in technical
colleges. Foundation and Advanced
Modern Apprenticeships. for which a
government-funded incentive may be
available to employers, are also receiving
altention and being promoted.

Technician training, on a chargeable
basis, is also available in various forms
from the CAT (Confederation of Acrial
Industries), focused on the needs of aeri:
al/dish and MATYV installers and cable
technicians. Amongst the courses on offcr
are C&G 3456. NVQ Level 2, and dis-
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The Tektronix THS730A hand-held, two-
channel digital oscilloscope has a
bandwidth of 200MHz and a sampljng
rate of 1GS/sec per channel.

tance-learning packages

Taking contirol

George Morton, an ex-TV field engineer
and service manager. is now a business-
efficiency consultant. His presentation to
the confercnce concentrated on cusiomer
relations and care. It started with a
demonstration of how to control other
people’s thinking and reactions!

Customers pay our wagcs, declared Mr
Morton. while employers only handie the
money. Few people set out to be awk-
ward. we were told, and skilled cusiomer
handling is vitally important. The key to
this is communication. When it brakes
down, impenctrable barriers can go up.
The customer needs to be listened to,
treated with care and courtesy, given
attention and reassurance: to sum this up;
an effective response is required.
Establish a warm relationship, as you
would with a friend or family member,
and look at things from the customer’s
point of view. In this way you will be
able to takc control of the situation. I'm
all oo aware that ‘situations’ are com-
mon in cur business!

George Morton quoted rescarch which
suggests that, in terms of impact, words
account for only scven per cent, tone of
voice accounts for 37 per cent and body
language no less than 55 per cent. A
handshake counts for a lot, as does a
friendly touch on the arm and addressing
your customer by name. Eye contact is
important, also your stance: for a man,

e

it’s best to take up a position at 45° to a
male customer, in order to not appear
threatening or dominant; a lady customer
prefers you to face her directly — the bet
ter to suss you oul it seems!

Good customer relations are the

lifeblood of an independent deaier. If you |

have a problem in this area, you need to
acknowledge first that you might be pare
of the problem rather than part of the
solution. Having spent three decades in
the service department myself, I heartily
agree with all this.

Aerialisation

Tim Jenks of CAl (the Confederation of
Aerial Industries) made his third appear-
ance at the conference. as entertaining
and informative as ever. He stressed the
need to maintain high (no pun intended!)
and professional standards in the aerial
and wiring business. You can then expect
an equitable reward.

Mr Jenks summarised the currcnt digital
TV simation as follows: [TV Digital has
some 1-25 million subscribers, BSkyB
some 5-8 million (still not fulfilling initial
predictions) and cable some -2 miillion
(an additional 2-3 million still have ana-
logue subscriptions). About 48,000 view-
ers use Sky purely for free-to-air TV.
Since its launch ITV Digital (ONdigital)
has dealt with well over 400,000 service
calls. Some 140.000 IDTVs have so far
been sold: at present they are selling at a
rate of about 8,000 a month.

Turning to terrestrial DTV reception,
Tim Jenks stressed the need for high-
quality aerials, cables and even cutlet
plates, with good impedance matching all
the way to the set’s tuner. It’s becoming
increasingly necessary 10 measure and
record true signal levels. The acceptabili-
ty of analogue reception was decided by
riggers and custqmers. but the DTV
receiver makes its own irrevocable deci-
sion!

A common misconception is that a
wideband aerial is required for DTTV.
This is true with caravans and boats and
in a few areas. Elsewhere the higher gain
and out-of-band rejection qualities of a
grouped aerial provide better results. It’s
becoming clear that we need more signal
than the broadcasters would have us
believe, with 50dBtV the benchmark.

One factor in achieving good signal qual- |

ity and minimising interference is the use
of decent coaxial cable. Because there is
so much bad cable about, the CAI now
offers a test, accreditation and certifica-
tion scrvice based on BS EN500117,
backed up by test house RN Electronics.
The tests involve both electrical and
mechanical characteristics. A certificate
of compliance is issued when the cable-

comes up to the required standard. i
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At the start of digital terrestrial TV
| broadcasting in the UK the SMHz, six-
channel multiplexes were assigned differ-
ent powers at most transmitter sites,
depending on anticipated interference lev-
els. The multiplexes that were given the
most favourable (reatment were those
with the highest viewer figurcs, i.e. BBC
and ITV. The present policy is to equalise
the powers of the different multiplcxes, on
a suck-it-and-see basis. resulting for
example in a 3dB boost (double the
power) at Bilsdale. Similar ‘tweaks” are to
take place at Black Hill, Mcndip, Oxford,
Sutton Coldfield and elsewhere limited
only, according to Tim Jenks, by the num-
ber of interference complaints received. It
remains to be seen who will foot the bill
for return calls to those who complain
about signal-overloading close to a boost-
ed transmitter site. My own experience in
East Sussex during a high-pressure period
in early July was of higher than normal
interference to analogue reception — and a
surprise appearance of Channel 5 in a nor-
mally-taboo region for it.

The PTR
Peter Kennaugh of Pace Micro
Technology presented the latest high-tech
product from his innovative company, the
Sky 3000 personal TV recorder (PTR).
It’s a digital set-top box that incorporates
a PC-type 40GB hard-disk drive on
-which TV programmes can be recorded
in the form of MPEG-compressed,
encrypted data. Up to about twenty hours
of programming can be recorded. The
hard-disk drive is highly integrated with

—— e g N “

the receiver, so that recording can be ini-
tiated from the EPG, part of which is a
‘personal planner’ to show record stauws.
The many features and benefits include:
the ability to pause a live programme for
subsequent continuation; excellent fasi-
motion, pause and trick-play pictures,
based on frame-hopping rather than seg~
mented-frame display; simultaneous
record and playback; link-recording for
serials and soaps; book-marking of
recordings; and VHS library creation in
conjunction with a separate tape deck.

The PTR has two tuners, an oplical
audio data output port (TOS link), two
fast scrial-data ports and a high-speed
modem. It has more chip memory than
many PCs! There’s an 8MB cache for the
hard-disk drive. two banks of 4MB flash,
3MB of SDRAM and 2MB for MPEG
processing. We’ve now come so far with
LSI technology that the control micropro-
cessor and MPEG decoder functions are
combined in a single chip. This amazing
box of tricks should be in production by
the lime you read about it here.

Peter Kennaugh went on to describe the
future possibilities for home networking
and automation, whosc ‘gateway’ may be
a fibre line from the local exchange or an
ADSL link (see Television January 2000,
page 168), and whose LAN (Local Area
Network) will consist of an ethernet or
wireless system that embraces the set-top
box, TV set, telephonc and PC.
Appliznces in the kitchen and clsewhere
can also be hooked in. The systcm’s
remote control will work rather like a PC
mouse, able to initiate print-out of TV-

| The Tektronix TDS30548B four-channel digital phosphor oscilloscope has a bandwidth
of 500MHz and 2 sampling rate of 5GS/sec per channel.
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broadcast recipes, send picture mail ovef

the internet, turn on the cooker and so on.
Impressive technology but, in my expen-
ence, the British public is very conscrva-

tive!

Making service pay
The British public featured a lot in the
next presentation, given by the well-
known Bedford TV dealer and past presi-
dent of RETRA Mike Peters. To put
today’s market conditions in perspective,
he described the days when he first
entered the trade. A TV set was then a
luxury item that cost about 69 guineas, a
good technician was paid about £8 a
week, while the servicc manager was
paid £10.50. Selling prices were con-
trolled by the manufacturer. and the profit
margin was about one third. So one TV
sale paid the week's wages of both the
repairman and his manager. A service
call cost typically 45 pence in those days.
and a good tip would be five pence. The
repair bill was sent out afterwards.
Sensible customers didn’t pay it immedi-
ately: there was a good chance that the
set would go down again meanwhile,
opening up the opportunity to get two
Jjobs done for the price of one . . .

it was a ‘gold strike’ for dealers in those
days. The situation now is summed up in
a recent Which? report from the
Consumer’s Association, which put a
fault on a Hotpoint washing machine and
invited seven service providers to repair
it. Only two of them got it right, includ-
ing Hotpoint which charged £75 for their
trouble. A VCR was likewisc nobbled:
the heads were dirtied, a drive belt was
flipped off and a tape guide was mis-
aligned. Of the nine repairman to whom
it was submitted, cight failed miserably.
Two still had the machine in their posses-
sion nine weeks later. Five of them were
DASA or RETRA members. Only one
dealer (a RETRA member!) got it right,
but was upbraided for charging £43 +
VAT. Such then is the public perception
of us as service providers — the poorest
paid there are. At about this time Mike
Peters received an updated tariff from his
solicitors, with a list of partners and their
charges, ranging from £165 an hourtoa |
‘mere’” £120. We must adopt a more pro-
fessional approach, urged Mike, and
charge professional rates for our service.

Going on to describe his own operation
at Bedford, Mike Peters told us that cus-
tomers get a Service Charter and are
charged an inspection fee (not a deposit,
which would be perceived as refundable).
The fee is deducted from the bill if the
repair is agreed. The Charter shows the
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likely labour price range, varying from
£23 1o £85 per repair across the product
range from a VCR to a large, widescreen
TV set. VAT is extra, and if the higher
quoted figure is likely to be exceeded the
customer’s permission to go ahead is
sought: 90 per cent of repairs come with-
in the specified bands. A maximum of
three working days is the target for repair
turnaround. Communication is very
mmportant here: no customer goes for
more than seven days without a progress
report from the service workshop.

This formula — highly skilled techni-
cians selling professional services (o
‘blue-chip’ customers at respeclable rates
— is plainly successful. It works, declared
Mike Peters, to the tune of a six-figure
labour turnover {net of VAT) per annum.

Pictures from plasma

What's plasma? It makes up 99-9 per cent
of the universe, in the form of free-mov-
ing electrons and ions. This definition
opened a talk on plasma picture displays
by Andrew Mullen of LG Electronics.
Plasma display panels have improved
enormously over the last six years, with
production yields now better than 80 per
cent and sizes up to 60in. diagonal. Prices
have come down, and performance has
improved in many ways — though it’s still
difficult to achieve true black in the
image.

A description of plasma-screen opera-
tion appeared in the February 1999 issue
of Television, on page 248. These pancls
have some advantages over alternative
large-screen displays: clean, even pic-
tures; immunity to magnetic fields; mini-
mal physical depth; and a wide viewing
angle. At present the main application for
PDPs is in public areas and offices, but
Andrew Mullen believes that they and
LCD screens will eventually take over
completely from CRTs.

On the practical side, PDP display sys-
tems are relatively simple devices and are
not really hard to service. There are four
main ICs, for colour decoding, de-inter-
lacing, scan-conversion and RGB drive,
plus a 4MB memory buffer for the dis-
play and the usual control and powecr sup-
ply sections. PDP monitors tend to be
versatile with regard to inputs, having
both analogue and PC ports.

Defects in plasma displays are mainly
confined to pixel faults — dark cells,
wrong-brightness cells and, worse, flash-
ing or fulty-on (bright) cells. Faulty pix-
els in a PDP cannot be ‘zapped’ out, like
LCD ones. Virtually all commercially-
produced plasma panels have pixel
defects, and what’s acceptable is defined

The Promax’ Satellite Hunter from Alban
Electronics.

at the factory-inspection stage: a certain
minimum in the centrc quarter of the
screen, and no clusters anywhere. It’s
hoped that fans will be eliminated at
some future date.

tip database was demonstrated by Euras,
using beautiful large-LCD laptop PCs!
It’s now in 32-bit form, for sharper
graphics and diagrams. The new softwarc
has made navigation easier. It is now pos-
sible to print several repair tips per page,
and to make direct contact with the Euras
database via the intemmet. Ever more cir-
cuit diagrams, IC data and repair solu-
tions are being added to the database. ]

SEME, diversifying in partnership with
its trade partners and customers, concen-
trated on its Trade Supplies division,
which specialises in new and selected-
grade finished products along with a wide
range of home-security devices and prod-
ucts. The Voltek wireless external camera
system has recently been added to the
SEME product range.

Servisol's stand featured its wide range
of chemical service aids, mainly in
aerosol form.

Sony mounted a working demonstration
of the Assist database, now in DVD-
ROM form to accommodate the vast
amount of informaticn it holds: every-

Questioned from the floor,
Andrew Mullen suggested that
in domestic usc the life span of
a PDP might be about ten
ycars. But he would not be
drawn when asked to quantify
this in terms of running hours.

Exhibition
Once again there was plenty of
intcrest 1o delegates at the vari-
ous trade stands provided by
those who supported and spon-
sored the conference.

Alban Electronics had on
demonstration a wide range of
Promax test equipment, includ-

DISITAL & ANALDGUE TV LEVEL METER
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The new Promax Prodig-2 terrestrial digital signal-level
meter from Alban Electronics.

ing the new Prodig-2 terrestrial
signal-level meter, designed for
the digital age, and a new concept in digi-
tal reception meters, the Satcllitc Hunter,
which offers the simplest possible opera-
tion in thrce automatic phases — detect,
identify and optimise.

CHS. now the ASWOQ partner for the
UK and Ireland, had a new range of com-
petitively-priced COM remote-control
units on show. The company is also now
the main distributer for Hitachi, Teac and
technical publisher U-View.

Classic, represented by TW Electronics
(Newbury), is supplier for the new range
of Ruwido remote-control units and
Termol transformers, along with
Amadeus and Futek products. The com-
pany offers a wide range of electrical and.
mechanical spares at practical prices.

The current version of its fault-finding
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thing that used to be in the service manu-
als (papcr ones are no longer produced)
and a great deal more. Assisl is available
to Sony account holders and service cen-
tres on a subscription basis. Details of
Sony’s new distancc-learning concept,
TrainNet, were provided. IUs being set up
to replace conventional classroom educa-
tion for service engineers.

Round up

In summary, the wide range of topics
covered by this conference made for an
interesting and thought-provoking day for
all those present. Servicing is no cinch
these days, but an exchange of informa-
tion and ideas is helpful, stimulating and
encouraging — and it makes you feel that
you are not alonc in your struggles. H

e —t——
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Elccorunic Prodce
Lot Recowvery mod Recyiching
TR B tine: Repbis

The problem of what to do
with redundant electronic
and electrical equipment is
of increasing concern to the
authorities. As a solution,
the European Commission
has adopted the Waste
Electrical and Electronic
Equipment Directive, which
will place respensibilities on
product suppliers and retail-
ers. Mark Paul explains the
implications

660

The WEEE Directive

he European Commission has

adopted a proposed Waste
Electrical and Electronics Equipment
(WEEE) Directive, which is to be
implemented in conjunction with a
Directive on the Restriction of the use
of Certain Hazardous Substances in
Electrical and Electronic Equipment.
As mentioned in Teletopics last
month, the Directives have now been
given initial approval by Eurgpean
Union environment ministers. The
purpose of the WEEE Directive is to
make the collection and disposal of
electronic equipment at its end of life
mandatory, with the producer of the
equipment being responsible for both
the management of these processes
and financing them.

The term ‘producer’ as used in the
Directive needs to be defined: it cov-
ers a manufacturer who sells products
under his own brand name. a supplier
who buys product and supplies it
under his brand name, or an importer.
The term ‘distributor” is used in the
Directive to mean anyone who pro-
vides preducts for users, e.g. retailers
or rental organisations.

The parallel Directive aims at the
prevention of hazardous waste by lim-
iting the use, from January ist 2008
onwards, of certain substances in new
electrical and electronic equipment.
The separation of the ban on certain
hazardous substances from the WEEE
Directive, brought about by pressure
from industry and governments, is
intended to ensure harmonisation and
avoid market disruptions.

Background
The background to these proposals is
growing concern that, as technical
innovation continues at an ever-
increasing rate, there will be a similar
growth in electrical and electronic
equipment at landfill sites. In 1998 for
example some six million tonnes of
electrical/electronics waste was pre-
sent in landfills, with waste from con-
sumer electronics alone constituting
40 per cent of the lead in landfills.
The European Commission expects
these volumes to increase by 3-5 per
cent annually, three times higher than
the growth of average municipal
waste. This would mean that in five
years 16-28 per cent more WEEE

would be generated, and twice the
amount in twelve years. The rate of
growth of this “ecological burden”
brought home to member states the
need to do something, which means
drafting legislation to address the
problems. The result has been the
birth of WEEE, whose fifth draft was
adopted last June. We should now be
in a period of negotiation involving
the European parliament and the
Cduncil of Ministers prior to formal
adoption. Implementation of the
Directive is due to take place in 2006.

Main objectives
The main objectives of the WEEE
Directive are:

(1) Improved product design, to avoid
generation of waste.

{2) Producers to take responsibility
for certain phases of waste manage-
ment.

(3) Separate collection of electrical/
electronic waste.

(4) Manufacturers to establish sys-
tems to improve the treatment and
reuse/recycling of electrical/electronic
waste and other forms of recovery,
thus contributing to a higher level of
environmental protection with encour- -
agement of resource efficiency.

(5) To improve the environmental
contribution of all those involved in
the life cycle of electrical/electronic
equipment, particularly those involved
in the treatment of WEEE.

As it currently stands, the WEEE
Directive imposes on member states
obligations on the collection and
recovery of waste to agreed minimum
levels. There is an obligation on dis-
tributors to take back product for
recycling and for producers to set up
systems for the treatment and recov-
ery of waste electrical and electronic
equipment at no additional cost to the
consumer.

Current situation

The WEEE Directive will have seri-
ous implications for the whole of the
European electrical/electronics indus-
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iry, including the consumer section.
Most member states of the European
Union have set up environment and
recycling groups to assess the practicat
implications and costs involved.

Design

The role of producers will be extended
by making them responsible for the man-
agement of products at the end of their
life. Establishing a link between produc-
tton and waste management should mean
that product design takes eventual recy-
cling and disposal into account.
Specialists involved in matenial recycling
confirm the relevance of design in this
respect.

Sectors affected

The industrial sectors most likely to be
affected by the Directive are electronic
component suppliers, equipment suppli-
ers, retailers and electrical repairers,
along with the waste collection and treat-
ment industry.

The effects on the latier should be posi-
tive. An expansion of treatinent and
recycling would boost employment. But,
depending to some extent on how the
financing is set up, it could be that pro-
ducers will decide to establish their own
collection and/or recyciing systems. It’s
likely that public sector support will be
requircd to develop pilot and central
facilities. A great deal of research on
recycling will be needed.

Compliance

The Directive is addressed to the mem-
ber statcs. Businesses will have to com-
ply with national legislation, which will
be implemented by the Environmental
Protection Agencies concerned. As yel,
such agencies have not brought electron-
ic waste management into their planning.

From the production point of view,
wasle management considerations will
include the use of easily rccyclable/
recoverable materials, the control of haz-
ardous substances, the use where feasi-
ble of recycled materials, and common
component and material coding stan-
dards. In certain cases it will be neces-
sary to use substitutes for heavy metals
such as mercury, lead, cadmium and
hexavalent chromium, as well as certain
brominated flame retardents.

Those invoived in the treatment of
WEEE will have to fulfil a number of
technical requirements that are laid down
in Article 3 of the Directive (this relates
to the establishment of waste treatment
operations and measures) and the
Annexes (see later). To do this, consider-
able investment may be required. It is
acknowledged that it will be very diffi-
cult to predict where such investment
will need to be concentrated, as there are
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great differences in the structure and
geographical location of the businesses
involved. The extent of investment
required will also depend on whether
national or regional legislation is already
in place. Those carrying out lreatment
will have to obtain authorisation from
local or national authorities.

Employment opportunities
The recycling is likely to be labour-
intensive and could thus increase
employment. Governments will present
WEEE legislation as part of both envi-
ronmental and social policy. Various
projects have shown that dismantling
equipment offers opportunities for the
long-term unemployed and disabled.

On the basis of US studies, an average
of one job is created for every 465
tonnes of processed material. So the job-
creation potential for recycling six mil-
lion tonnes of WEEE is roughly 13,000
new jobs. Collection and transportation
will create many more jobs. This repre-
sents a significant employment opportu-
nity in those parts of the UK where elec-
tronics companies are clustered.

Scope of the Directive

Annex I A of the WEEE Directive lists
the types of equipment involved.
Articles 4, 7 and 9 of the Directive refer
to the “separate collection” of electron-
ic/clectrical equipment from households
where member states “take the necessary
measures to ensure that systems are set
up so that final holders and distributors
can return waste electrical and electronic
equipment from private households free
of charge”, “shall ensure that distribu-
tors, when supplying new product, offer
to take back similar waste equipment
from private households free of charge”,
and that “member states shall take ncces-
sary measures to ensure that producers
provide for the collection of waste elec-
trical and electronic equipment from
holders other than private households . . .
and all transferred to authorised treat-
ment facilities”.

As the return of waste is to be “free of
charge™, responsibility for financing will
be borne by producers.

This “separate collection” does not
however include categories 8, 9 and 10
of Annex I A (see below).

The directive is to apply without preju-
dice to other Community legislation, in
particular with respect to safety and
health, and requirements set out in spe-
cific Community waste management leg-
islation, such as Directive 91/157/EEC
which covers batteries and accumulators
that contain dangerous substances.

Products involved
The categories of electrical and electron-

Category (3) is subdivided into two,
ceniralised data processing {main-
frames, minicomputers, printer units)
and personal computing, including
calculators, fax and telex, tele-
phones of various types and
answering systems.

ic equipment listed in Annex I A of the
WEEE Directive are: (1) large household
appliances; (2) small household appli-
ances; (3) IT and telecommunications
equipment; (4) consumer equipment; (5)
lighting equipment; (6) electrical and
electronic tools; (7) toys; (8) medical
equipment systems (with the exception
of implanted and infected products); (9)
monitoring and control instuments; (10)
automatic dispensers.

The following are listed under large
household appliances: large cooling
appliances; refrigerators; freezers; wash-
ing machines; clothes dryers; dish-wash-
ing machines; cooking; electric stoves;
electric hot plates; microwave cookers;
heating appliances; electrical heaters;
electric fans; air conditioners.

Small household appliances fisted are:
vacuum cleaners; carpet sweepers; irons;
toasters; fryers; coffee grinders; electric
knives; coffee machines; hairdryers;
tooth brushes; shavers; clocks; scales.

Category (3) is subdivided into two,
centralised data processing (mainframes,
minicomputers, printer units) and per-
sonal computing, including calculators,
fax and telex, telephones of various
types and answering systems.

Consumer equipment, category (4), is
the one that is of most concern to
Television readers. The list is: radio sets
(including clock radios and radio
recorders); TV sets; video cameras;
video recorders; hi-fi recorders; audio
amplifiers; musical insttuments.

Category (6) includes drills, saws and
sewing machines, while the list for cate-
gory (7) is electric trains or car racing
sets; hand-held video games consoles;
and video games.

Category (8) is rather outside the likely
concerns of Television readers, most of it
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being hospital equipment. Category (9)
lists smoke detectors; heating regula-
tors; thermostats. Category (10) is for
dispensers of hot and cold drinks and
snacks.

Treatment of waste
Article 5 of the Directive deals with
“treatment of waste”. Annex II lists
materials and components involved. As
a minimum, the following substances,
preparations and componenis have to be
removed form any separately-collected
waste: PCBs that contain capacitors;
mercury-containing components such as
swiiches; batteries; PCBs: toner car-
tridges (liquid and pasty, as well as
colour toner); plastic that contains
brominatcd flame retardant; asbestos
waste; CRTs: CFC, HCFC or HFC; gas-
discharge tubes; LCDs with a surface
greater than 100 sq. cm and all those
backlighted with gas-discharge lamps.

These substances, preparations and
components have to be disposed of in
compliance with other existing
Directives.

The following items have to be treated
as described. The fluorescent coating

has to be removed from CRTs. The
mercury has to be removed from gas-
discharge lamps. With equipment that
contains CFC, HCFC or HFC. the CFC
present in the foam and the refrigerating
circuit has to be properly extracted and
destroyed; HDFC or HFC present must
be extracted and destroyed or recycled.

In conclusion

Exactly how all this is to be implement-
ed within the time scale envisaged is
hard to scc. “Free of charge” will be
nothing of the sort. Someone will have
1o pay for the added cost. If producers
cannot absorb the cost, which will be
difficult in the present economic cli-
mate, it will be passed down the line —
ending up. in all likelihood. as higher
prices for the consumer.

The policy of making waste inoffensive
is of course right. But a heavy-handed
approach to its implementation could
invelve a nightmare of bureaucracy and
huge costs. Best to adopt a light
approach with general regulatory control.

Six countries in Europe already have
legislation on electronics waste disposal
in place. In some Scandinavian coun-

tries electronics waste is recycled
through civic amenity centres and paid
for out of the rates. Germany has a sim-
ilar system, and Holland has a recycling
tax on the sale of new equipment — the
proceeds are paid to approved recycling
companies.

It’s uncertain how the Department of
Trade and Industry will tackle the mat-
ter. But waste disposal and recycling
could give rise to a quite significant
new section of the eiectronics and
electrical industries. Many producers
saddled with the responsibility for
waste disposal will probably want to
subcontract the work out. There are
already specialist firms in this field,
such as PMI in Neath, West
Glamorgan, which was founded in the
mid Eighties and at present deals with
about 100 tons of PC PCBs a month. It
also refurbishes PCs for resale to the
developing countries.

It would probably be best for con-
sumers to be able to take their waste to
a civic amenity centre, where it might
be passed on to specialist companies
such as PMI. Whether everyone would
do so is another matter. ]

Features

Rubber holster

delivery.

scope and spectrum analyser for <£200

on dmm with

Vann Draper is offering the professional quality LP300 digital multimeter to readers
of Television at a 30% discount. The LP300 normally sells at an already low
price of £81.08 but is available to readers for only £59 fully inclusive of vat and

The meter is supplied ready to use complete with test leads, rubber holster,
battery, operating instructions and a 12 months guarantee.

Data sheets for all products are published on our web site at
www.vanndraper.co.uk including the new pc based 20MHz 40Ms/s digital

To order your meter simply post the coupon to:
Vann Draper Electronics Lid, Stenson House, Stenson, Derby DE73 1HL.
Or Tel 01283 704706 Fax 01283 704707 Email sales@vanndraper.co:uk

0% dlscount for TV readers

frequency, capacitance and inductance

3.5 digit 43 ranges 0.25%

AC and DC voltage and current
Resistance to 20Mohm
Capacitance to 2000uF
Frequency to 20MHz

Inductance to 20H

Diode, continuity and logic test
Auto pwr off, data and peak hold
Overload protection

Input warning beeper
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Use this coupon for your order

Please supply me:

... LP300 muitimeter(s) at £59.00:Tnc vat and del
Name:

Address:

Tel Nox [

Total £

Cheques payable to Vann Draper Electronics Ltd
or debit my visa, mastercard or switch card:

>

Vann Draper Electronics Ltd
The test & measurement specialists
www.vanndraper.co.uk
Equipment from Grundig, Kenwood, Hameg,
Tektronix, Hitachi, Fluke, Ave and many more

Size and weight

I

I

1

1

Key Specifications Card type: !

DC volts 200m, 2V, 20V, 200V, 1000V - basic accuracy 0.25% !
ACvolts :200m, 2V, 20V, 200V, 750V - basic accuracy 1.0% Card No: !
DC current b 200uA, 2mA, 200mA, 10A - 200mA and 10A fuse protection Expiry date: Switch is8'No: )
AC current 200uA, 2mA, 200mA, 10A - 200mA and 10A fuse protection A !
Resistance 200chm, 2k, 20k, 200k, 2M, 20M - protection to 500Vrms Signature: !
Capacitance 20nF, 200nF, 2uF. 20uF, 2000uF - by test leads or socket Overseas readers can still obtain this discount but carriage |
Inductance 2mH, 20mH, 200mH, 2H, 20H - by test leads or socket charges vary according to country. Please telephone, fax, .
Frequency 2kHz, 20kHz, 200kHz, 2MHz, 20MHz - auto ranging email or write to Vann Draper :

200 x 95 x 55mm, 5009 {with holster)
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MARCONI 2019A

AM/FM synthesised signal
generator B0KHz-1040MHz

NOW ONLY

H.P. 3312A Fun Gen 0. tHz-13MHz. ..

Gen 0.005Hz-5M|
SIne/SqlTnfRamp/Pulse 'FARNELL LFM4 Sme/Sq
Oscillator T0Hz-TMHz... o A -.2125

Low distortion. TTLOutpuL Amplnude Meter H.P.

5434 Loglc Probe with 546A Logic Pulser.....£90

and 547A Current Tracer

FLUKE 77 Multimeter 3% digit Handheld ... £60

FLUKE 77 Series 11...

Carrying Case..

e E300
AM/M SweeprrVGalefBursl etc. H.P. 331 UA Fun
125

-..ET0
HEME 1800 LCD CIamp Meter 0—1000A in
e ... E60

STILL AVAILABLE « PREVIOUSLY
ADVERTISED WITH PHOTOS
MARCONI 333C AF Power Meter, Sinad Measurement
Unissed _£100
Used.. .£60
M.ARCONI B93A - HuS:rud ...... _£30
MABCONI 2610 True AMS Voltmeter Auloranuyn 5Hz—
Z5MH;. 185
GOULD J38 SinerSq Qsc. 10Hz-100KHZ Low ms!orbon

,,,,,, P £105
I\VO BMiﬁ In Ever Ready Case, with leads elG.,... ... £80
Others Avos from £50
GDODWILL GFCBO10G Fraq. Counter THz-120MHz
Unused £76
GOODWILL GVT£27 Dual Ch AG Millvoimmeter £100-£125
10mV-30av in |2 Ranges Freq 10Hz-1MHZ
SOLARTRDN 7150 DWW 6% dluh True RMS ~ {EEE

SOLARTRON 7150 PRS..... .o ccmerrrrerssnneer
AACAL TRUE RIS VOLTMETERS

9300 SHz-20KK7 usadie 10 GOMHT, 10V- SIBV,, et
93008 Version, e .2150
9301/3302 RF Vession 10 1.5GKz from, EZG&S?OO
HIGH QUALITY RACAL COUNTERS
9904 Universal Timer Caunter, S0MHz
9316 Counter, 10Hz-520MHz . €75
9918 Counter, 10Hz-S50MHz, 9-igi.... =
FARNELL AMM2S5 Automatic Mod Hur 1 SMHz—ZGHz

i AW

SCOPE FOR IMPROVEMENT

GOULD 0S 300 OSCILLOSCOPE

-‘i " | DUAL TRACE 20MHz
W T~ TESTED WITH MANUAL

FOR THE FIRST TIME EVER ONLY

IT'S SO CHEAP YOU SHOLLD @

| REPLACE THAT OLD SCOPE

MARGON| 2022E Syrthessed AWFM. SigGen..... 5250730
19KFz-1.01GHz LCD Display etc

A 218G+ Sig Gen 00
H 8657A Synthesisad 100vHz- 040Uz Sig Gen .. £2000
HP 86538 Synihesised 1004Hz-30UHz Sg Gen_ 1350
HP 853564 Syrihessed 100kHz950UHz S Gen._ 1995
H.P. BG40 AWM 500cHz-1004MHz Sig Gan . __£400
HLP. 5404 AWM 500kHz-512MHz Sg Gen 2250
PHILIPS PMG328 100kHz-189MHz with 2050Hz Sig Gen Freq
Countar IEEE. R 55
RACAL 9081 Symth AMFI Sig Gen 5-S20MHz...
HP 33234 Syth Funcoon Gen 21Nz
MARCONI 6300 Arpliude Andhser . £1500
HP 427SA LCR Metes 10kAz-10MHZ . 2T
HF 83034 Distortcn Analyser. £1000
WAYNE KEAR 3245 lnshctance Analyser _£2000
HPB112A Puise Generater S0MHz..... 1250
DATRON Aut:Cal Mmms&-mcm 106306 TA/ 1071....—

RADIO £OMMUNICATIONS TEST SETS

MARCONI 2955/2955A trom 2000
SCHLUMBERGER 4040...............£1250

SPECTRUM ANALYSERS

ADVANTEST R3261A 3kHz-2 BGH: Synthessed. £4000
EATONJAILTECH 757 0.001-22GHz £2500
TEKTRONIX 492 50KHz-18GHzZ. . rorererreraererne £3500
H.P. 85588 with Main frame 100kHz-150084Hz _£1250
HP. 8534 (Dig Frame) weth 8559 100iHz-21GHz .. £2750
HP 3580A Audio Analyser SHz-50kHz. As %

k)
MARCONI 2382 100Hz400MHz High  Resakiton. £2060
B & K 2033R Signat ANAlYSE! ceemmmecmersoscesr-n-. £1500
HP 182 with 8357 10kHZ350MHz ... £500
MAFICGONI 2370 30Hz-1 10MHEZ.v o o TTOM £500
HP141 Systems 8553 1irz-11CMHz from . £500
82%4 S00xkHz-1250MHz from £750; 8555 10MHz-~
18GHz.. -

~ UNUSED OSCILLOSCOPES

TEKTAONIX TAS485 4 Ch 200kHzelc__ £900
HP 548008 Duzd Trace 100MHz 2008 ____F960
TEKTRONIX THS720A Dual Trace LCD 100MHz S00M/S

£900
HITACH! V05523 Dual Trace 20MHz 2004 Defay Cursors
Gl . £600

Unysed........ 2 ... £400

- CLASSIC AVOMETER DA 116
- DIGITAL 3.5 BIGIT

RACAL 9008
AUTORATIC n g_! g
MODULATION e b

METER AM/FM =
L N COMPLETE WITH BATTERIES
1.5MHz-2GHz | ONLY @ N ° TELETR
H.P. 84944 Attenuater DC—4GHz 0-11dB = ONLY
N/SMA £250
H.P. 84924 Attenuator DO~18GHz 0-6dB SOLARTRON 7045 BENCH
APCY £95 MULTIMETER
MANY OTHER ATTENUATORS, LOADS, 4% digit BRIGHT
COUPLERS etc AVAILABLE LEDWITH LEADS m
DATRON 1061 HIGH QUALITY 5% | ONLY €&

DIGIT BENCH MULTIMETER

True RMS/4 wire Res/Curren IT'S SC CHEAP YOU SHOULD HAVE IT AS A SPARE

HUNTRON TRAGKER Mad2] 1000 e
HP. 5315A Unrversal Counter, 1GHZ 2-ch
FLUKE 80504 DAM 4Y. digal 2A True RMS ... . €75
FLUKE 8010A DM 3% diglt T0A.... 50

Convertor/IEEE

MARCGNI TF2015 AMFM sig gen, 10-520MHz.. ...
RACAL 9008 Auto Mad Meter. 1.51H2-2GHz.

LEVELL TG200DMP RC Dsaillator, THz-1MBz.. . . £50

Sine/Sq. Weler_ battery operalad {batts. not supplied) ;Iz'fﬂ}lg‘lsz °L10 H gg: E‘Ies Box
FARNELL LF1 Sin= Sq. Oscillator. 10Hz-1ATHz.. .. £75 =

RACAL/AIM 93430 LCR Databridge, Digital Auto.. £200 0.01ahm steps. Unused

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Il
E Telephone: (0118) 9268041 Fax: (0118) 9351696

L Callers welcome Barn-;»,soum Monday to Friday (other tmes by Mngement)

ey
anmmgﬁw- g £1000 QOSCILLOSCOPES
L B ﬁ PHLLIS PIY3052 2+2 Ch 200MHz. Doy et
BAK Acceletoeder type 4366,

£800 =

HLB 116320 Pua! Direcoonal Gougter 2MHz- 13@4,_____51500 PHILIPS PM.’!082 242 Ch 100MHZ Delay e

HP 116310 Dual Directional Coupler 2MHz-18GH____£1250 £700. As new.... ..£800
TEXTROMNIX PE1098 Frobe $03MHz Readcu! Urused ..., S50 TEK TA 5465 Dual Trace 100MHz. Dean
TEXTROMX P51064 Prode 200z Readeut Unused__ ¢55 TEK 24658 4 Ch 400MHz. Detay Curs.

FARNELL ANM2000 Auto Mog Mater, 10Hz:24GHz Unused $350 TEK 2465 4 Ch 300MHz, Delay Curs. .£90
NARCON! 2305 Mod mesar, S00H2 2GHZ i €750 TEK 2445/4/B 4Ch 150MHz. Dela etc £500-£900
TEK 468 Dig Storage. Deal $00MHz Delay..£450
ROHDE & SCHWARZ APN 62 TEK 466 Analogue Storage. Dual 100MHz_£250
SYNTHESISED 1Hz-250kHz - @ TEK 485 Dual Trace 350MHz. Delay
SIGNAL GENERATOR. BALANCED/ TEK 475 Dual Trace 200 MHz. Dela 400
UH-BALAKGED QUTBUT. LCD DISPLAY TEK 4658 Dual Trace 100MHz. Delay..._....£325
H.P. 50128 DC S 0-60V; 0-58A 1000W.. PHILIPS PM3217 Dual Trace 50MHz.Delay
FARNELL APBO/50 1kW Autoranging £250-£300
FARNELL H60/50 0-60V; G-50A. Delay_£200

GOULD 051100 Dual Trace

FARNELL H60/25 0-60V; HAMEG HEA303.4 Dual Trace 30MHz
Power Supply HPS3010 0-30V: G-10A HAMEG HM303 Dual Trace 30MHz._.
NELL L30-2 0-30V; HAMEG HM203.7 Dual Trace 20MHz

FARNELL L30-1 0-30V: 0-1A. ey —..£60

Many otter Power Supphes available AL I e Bl e

MANY OTHER OSCILLOSCOPES AVAILABLE

[salating Transiormer 240Y In/Out 500VA £40 - =8
PORTABLE APPLIANCE TESTER | | RACAL RECEIVER RA1772
| | 50KHz -30MHz LED DISPLAY
{MEGGER PAT2 Only €E:1D| BASIéA,!_LY W(ZJHKING @

USED EQUiPMENT — GUARANTEED. Manuals supplied
This is VERY SMALL SAMPLE DF STOCK. SAE or teleplione for lists. Please eheck availability before
ordering. CARRIAGE all units £16. VAT ta be added {0 total of goads and carriage.

TELEIE

Video & Computer _Test Equipment

0ZT11500:

TELETEST PC
8 test patterns
VGA, S-VGA outputs

£159.95 ex VAT

OZT11110: TELETEST 2
6 test pattems, 1kHz audio
Composite, S-video, RF cutputs
9V battery powered

£159.95 ex VAT

Tel: 01202 759911
Fax: 01202 759922
Intl: +44 1202 etc

Free Info Pack
www.leletest.co.uk
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32 Tornpls Syeet, Wolvermmpton, WV2Z 4AN, UK
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SEMICONDUCTORS

Over 3 A o o types of

Soma supp]lers jusl won't help. We wil}

|We take your hassle work realty hard 10 find those difficult

I parts ~ Just ask and let our o holds barred’ enquiry hound work for you.l 1!

cecoanned look at thhe ~o—nee
special offers______

| BUT11A @G5A? ecach BUT11AF GCYAP each
BUS08A @@ each Fully wired scart lead®

s slight inconvenience.._.
eeevou Mmoust bhuy more than onc.

| BU2OBA X 5 75p ea TEAZ201BA X &5 99p oa
-BUS0O8BA X S5 79p ea uc3saz X5, 59p aa
i BUSOSAF X 5 85p ea CNX62A X5 29p ea
BUSOSD X 5 89p ea S2000AF X5 84p ea
BUT11A X 5 29p oa TDA3GS3B X 5 S5p o=
l BUT11AF X 5 47p ea TDA3654 X5 82p sa
Philips tvps 1.2 voit Back up battery X5 59p ea
thps type 2.4 volt Back up battery X5 120p ea
Scart ~ Scart lead 1.5m Fully wired =D 29p ea
Positor PT37, THS8009 (White) X5 59p ea
Thom TX100 Chassis 110 DGR LOPTX each £11.24
Phlllps CP90 Chassis LOPTX each £11.63

.csnngl wa s calc culroorft ocesn
wvearlere: For suaossery Farll grvnce: Ui,
Remember £1.50 post & handling

All major credit cards accepted

cuiulogue oot NOW
comeras, monitors, switches
quads, multiplexers, the Iot.
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A mains surge can cause
expensive damage in a TV set’s
power supply. This unit, designed
by Charles Ritchie, avoids dam-
age by triggering a relay in the

mains input. It can be particularly
helpful where the mains supply
is suspect.

ove

rvoltage tri

2IMT2 (EC5-A21 chassis) in
for repair not so long since. On

investigation T discovered that the
2SD1710 chopper transistor Q613
was short-circuit all round while
the 3-9Q, SW surge-limiter resistor
R602 was open-circuit. Oddly, the
fuse was OK. Anyway, once the
faulty items had been replaced and
a few others in the power supply
had been checked the set was back
in working order. I gave it an
eight-hour soak test, which con-
firmed that it was fit and well.

Next day the customer collected
his set and happily paid the bill. A
week later he was back with his
sct. This time he wasn’t happy;
and neither was I (T hate bounc-
| ers).

With the set back on the bench, I
soon found that the components |

; I had a dead Sanyo Modecl

had replaced a week previously
had again failed. I also noticed that
C607 (150pF, 385V} was bulging
and its blue plastic sleeving was
cracked. In fact it had oozed its
contents all over the PCB.

I then recalled that I had come
across this problem before: the sct
had been subjected to a sustained
excessive supply voltage. When 1
quizzed the customer he told me
that he had been using the set with
a generator whose outpul wasn't
well regulated. But the same thing
can occur with the ordinary 230V
AC domestic mains supply, partic-
ularly in rural areas where a lot of
my customers live.

1 advised the customer (o buy a
UPS, but he was put off by the
price and asked me if I could do
something to prevent a recurrence
of the problem. I decided to build

a unit that would switch off the
supply to a TV set, VCR or what-
ever once the supply voltage
exceeded a certain adjustablc
value.

Circuit description

Fig. | shows the circuil diagram of
the mains trip unit, which is quite
simplec. Transformer T1 has two
primary windings rated at 120V
AC each. They are connected in
series to give an input rating of
240V AC. Likewise the two 9V
secondary windings are connected
in series to provide an output of
18V AC with an input of 240V
AC (no load). BRI and C1 rectify
and smooth this supply.

The 18V regulator ICI is not
included just to stabilise the output
to the relay circuit. As T1 is only a
3VA transformer, its regulation is

664
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poor (20 per cent). IC1 improves
this by stabilising the loading on
TI.

VR1 sets the trip voltage, by
adjusting the potential at the junc-
tion of R2 and zener diode ZD1.
Once the voltage here cxceeds the
value set by VRI, ZD1 will con-
duct. Q1 will then switch on and
fire thyristor Thyl. As a result
relay RL1 will latch, switching off
the supply to the TV set.

Setting up

One of the snags with setting upas
that there isn’t an overvoltage
when you want one! So we have to
simulate an overvoltage. This is
quite easy to do using a variac. For
setting up purposes T1’s two [20V
AC primary windings are connect-
ed in parallel. Set VR1 to its mini-
mum value, then connect the unit
and your multimeler o the variac’s
output {don’t depend on meter M1,
which is included purely to pro-
vide an indication for the cus-
tomer).

If the trip is to operate at an input
voltage of say 255V AC. the vari-
ac’s output should be set at
127-5V AC (255/2). VRI1 can then
be adjusted so that the relay oper-
ates. LED?2 will go out and LED1
will come on.

Once thyristor Thy] has been
triggered it will stay on even when
the voltage is reduced. To reset the
unit, simply switch off to let Cl
and C2 discharge.

Typical voltages across C1 for
different mains input voltages,
with VR sct to minimum, are list-

ed in Table 1. A risc of IV AC at
the input produces an increase of
approximately 0-15V DC across
Cl.

Use

The advice T usually give cus-
tomers is: if the TV set goes off,
check whether the red light (LED)
is on. If it is, switch off the TV set,
switch off the trip unit and wait a
few seconds, then switch the unit
on again. Assuming that the green
light (LED) then comes on, it’s
safe 1o switch on the TV set.
Should the red LED come on,
unplug the unit, wait five minutes
then try again. If the unit incorpo-
rates a meter (M1), check the volt-
age before switching the TV set
on. All this may annoy the viewer
when the favouritc soap is on, but
it will provc that the cause of the
fault is external to the TV set,
putting the onus on the efectricity
supplier.

I find it best to use a non-stan=
dard plug to connect the TV set to
the unit. This prevents the user
bypassing the unit and plugging
the TV set into the nains supply
directly.

The unit is designed o trip when
there is a sustained overvoltage.
There is no harm in incorporating
protection against short-term
spikes and surges. CPC can supply
a plugtop that incorporates these
features — order code FTO000I.

Construction
Construction is straightforward. [
built the circuit on two pieces of

— L= e SN

0-lin. pitch Veroboard measuring
94 x 34mm and 29 x 8mm. LEDI,
LED2, R6, R7 and ZD?2 are
mounted on the smaller board. all
the other components except M1,
R1 and SW1 being mounted on the
larger board.

The LEDs support the small
board. Two holcs, spaced 2cm
apart, were drilled in the front of
the case. Epoxy resin glue was
applied to the LEDs, which were
then pushed through these holes.
The larger board is supported by
retaining guides in the case.

The live and neutral wires should
be soldered directly to the pins of
T1 and RL1, the adjacent tracks
being drilled and filed away. The
reason for this is that the current-

i

Fig. 1: Circuit dia-
gram of the mains

overvoitage trip.

Below: Internal

view of the trip,,
showing the twa.

PCBs.
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Internal; view of the trip, with the
PCBs in place.

carrying capacity and inter-track

insulation of the Veroboard is
insufficient at mains voltages.

Component details

IC1
LED1
LED2
1
VR1
Thy1

BR1

M1

RL1

SW1

1F)

Case

Cable gland
Plug

Socket

A7uF, 50V R1 18kQ, 5W
100pF, 50V R2 47kQ
TN4148 R3 4.7kQ

7818 R4 1-5kQ2

5mm red R5 2200

5mm green R6 560¢€
BC546B R7 1-2kQ

10k min. preset ZD1 18V, 400mA
BRX49 ZD2 12V, A00mA

Bridge rectifier, Farnell order code 371-180
Panel meter, CPC order code PM11142
Relay. CPC order code SW00355

Switch, CPC order code SWO00570

3VA transformer, CPC order code TF109203
CPC order code ENMB3/B

CPC order code CBGLM13

CPC order cade PL-IEC 4732

CPC order code PL-IEC 68138

All resistors except R1 0-26W
* Part of meter assembly

Fig. 2: Use of a transformer
with 240V primary and 24V
secondary windings as an
autotransformer to feed a
TV set. (a) shows connec-
tions with a transformer
that has two 120V AC pri-
mary windings and two
12V secondary windings.
The CPC TF705012, with
50VA rating, is suitable. (b)
shows the transformer cir-

cuit.

N e

!

Input from
TV switch

A e

§ 702’ Cbay T Outl:tsiSppr
powe
i ] |

— ) &

Input

Table 1: Volitage conditions.

Mains input Volitage across C1

235V AC 29-15vV DC
240V AC 29.9V DC

245V AC 30-65V DC
250V AC 31-4V DC
255V AC 3215V DC
260V AC 32:9v DC
265V AC 3365V DC

Autotransformer feed
If the customer’s electricity supply
is only marginally high, say 10 per
ccnt, a temporary solution is to
feed the TV set via a transformer
with a 240V primary winding and
a 24V secondary winding, making
the connections as shown in Fig. 2.
This converts the transformer into
an autotransformer, which has a
smaller size for its power raling
than a standard transformer, at the
cost of losing isolation between
the windings.

A 50VA transformer would be
suitable for a TV set, a 20VA or
25V A transformer being appropri-
ate fora VCR or satellite receiver.

Acknowledgement

I would like to thank my col=
leagues, particularly Brendan
Mannion and John Loughnane, for
their help and constructive cnti-
cism. Brendan and John felt that
the panel meter M1 is unnecessary
for two reasons: it adds to the cost,
and the customer wouldn’t be able
1o interpret the readings. But I'l1
leave that up to you to decide!

In conclusion

The unit has proved its worth
numerous limes. t has sometimes
confirmed that there is nothing
wrong with the electricity supply.
In this case it has at least removed
suspicion from the electricity sup-

ply.

T T
=

" 240V

v
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PIR OPERATED WATER VALVES. These brand new
units congist of a control box with integral PIR &nd a water vaive
fitted with 15mm compression fittings. The valve is 6V d.c. opara-
tion and latches. @.g. 6V pulse will open i, 6V negative puise will
release it. Originalty made 10 control urnals (flush when someone
comes in) they have many other uses In cat scarers, automatic
watgring systems etc. They have built-in adjusiable time delays
and settings and run quite happily for manths on just a 9V battery.
The valve along could have many uses in garden features. solar
Systams, etc. Current retall price for the compieta unit is £120, we
can offer them at just £19.85 while stocks iast! Ref PIRVAL2.
EMMINENCE LOUDSPEAKERS, 12in. diameter, 50
watts nominal, 100 watts peak, 16 ohm Imp. Pack of 4 just £39.95,
Ref SPEAK39.

PIR SECURITY SWITCHES. These brand new swivel
mounting PIR units will swilch up 10 2 kilowatts. Adjustable sensi-
tivity, tighl lave! and lime delay (9 seconds to 10 minutes), 15m
detection range. mains operated. waterproof. £595. Rel
PIR1PACK or a pack of 5 for £22.95. Ref PIRSPACK or 10 for
£39.85 Ref PIR10PACK.

12V 18Ah SEALED LEAD-ACID BATTERIES; new
and boxed, unused, pack of 4 £44.95, Ref CYC7
or £15.95 each, Ref CYCS.

12V 6.5Ah SEALED LEAD ACID BATTERIES, new
and boxed, pack of 5 £34.95, Ref CYC85A, or
individually at £8.99, Ref CYC65B,

A new range of 12V to 240V
INVERTERS
1V400S (400 watt) £89
IV800S (800 watt) £159
fV1200S (1200 watt) £219

SODIUM LAMP SYSTEMS, £75.70. Complete system
with 250W or 400W SON-T Agro bulb, reflector with bulbhoider
and remote ballast and starter {uncased), all you need is \wire.
250W systern Ref SLS1, 400W system SLS2.

HYDROPONICS - DO YOU GROW YOUR OWN?

Chack our wab site al www.bullnet.co.uk,

PC COMBINED UPS AND PSU. The uni has a total
power of 292 watts, standard motherboard connectors and 12
peripheral power leads for drives efc. Inside are three 12V 7-2Ah
sealed lead-aci batteries. Backup time is 8 rmins at full icad or 30
ming at halt load. Made in the UK by Magnum, 110V or 240V a.c.
tnput, 45V at 35A, 5V at 0-5A, +12V at 9A, —12V at 0-5A outputs.
t70mm x 260mm x 220mm, new and boxed. £29.95. Ref
PCUPS2.

AERIAL PHOTOGRAPHY KIT. This rocket comes with a
built-in camara, it fiies up to 500 feet (150m). turns over, and takes
an aerial photograph ot the ground below. The rocket then retuns,
with its film, via its parachute. Takes $10 film. Supplied complete
with evarything, including a launch pad and three motors {no film).
£29.98. Ref ASTRO.

3HP MAINS MOTORS. single-phase 240V, brand new, 2-
pole, 340mm x 180mm, 2,850 rpm, built-in aulomatic reset over-
ioad protector, keyed shaft {40mm x 16mm). Made by Lesson. £39
each. Ret LEE1.

BUILD YOUR OWN WINDFARM FROM SCRAP.
New putiicalion gives step-by-step guide to buiding wind genera-
tors and propeliors. Armed with this publication and a goed lacal
sCrapyard could make you self-sufficient in oclectricity! £12. Ref
LOT81.

MAGNETIC CREDIT CARD READERS AND ENGOD-
ING MANUAL, £9.95. Cased with fliy-leads. designed to read
standard credit cards! Complote with control elactronics p.¢.b. and
manual covering averything you could want to know about what's
hidden in that magnetic strip on your card! Just £9.95. Ref BAR31.
SOLAR POWER LAB SPECIAL. 2in. x 6in. x 6in., 6V
130mA cells, 4 l.ed.s. wire, buzzer, switch plus relay or motor.
£7.99. Ref SA27.

SOLAR NiCAD CHARGERS. 4 x Ansize. £989 Ref
6P476, 2 x C-size, £9.99. Ref 6P477.

LOCKPICKS. We sefl a full range of lockpicks and lockpicking
books on our waobsita: www.iockplchks.co.uk.

SHUT THE BOX. Check out www.bullybeef.co.uk for a
range of pub gamas and magic tricks.

AIR RIFLES FROM LESS THAN £40,
CROSSBOWS, WIDE RANGE OF BB
GUNS, AMMO, TARGETS, PISTOLS,
REPLICA GUNS, UZI MACHINE GUN
REPLICAS (BB), REPEATERS, LASER
SIGHTS, ELECTRIC BB, GAS BB

www.alrplstol.co.uk

I S I
INKJET CARTRIDGES
FROM JUST £3 AT

GIANT WEATHER BALLOONS

NEW, BOXED, NATO, TOTEX 7 FOOT DIAMETER, £13.99

ONE MILLION HITS A MONTH
WWW.BULLNET.CO.UK

Hydrogen tuei celts. Our new Hydrogen fuel ceils are 1V at up to
1A outpat, Hydrogen Input, easily driven from a $mah electrolosis
assembly or from a hydrogen source, our demo model uses a
solar pane! with the cutput leads in a glass of salt water to produce
the hydrogen! Each ceil is designed to be completely taken apart,
put back together and expanded fo whatever capacity you fike (up
{0 10 watts and 12V per assembly). Cells cost £49. Ref HFC11.
PHILIFS VP405 LASER DISC PLAYERS, SALE
PRICE JUST £9.95. SCART OUTPUT, JUST PUT
YOUR VIDEC DISC IN AND PRESS PLAY. STAN-
GARD AUDHO AND VIDEO OUTPUTS. £98.95. REF
VPAD6.

SMOKE ALARMS. Mains powered, made by the famous
Gent company, easy fit next o light fittings, power point. Pack.of 5
£15, Ref $523. Pack of 12 £24, Ref 8524,

SENDER KIT. Contains all components t& build a AV trans-
mitter complete with casa, £35. Ref VSXX2.

CCTV CAMERAS FROM £22. Check out our web site at
www.ectvstutl.co.ul £

MAMOD STEAM ENGINES AND A FULL RANGE
OF SPARE PARTS.

CHECK QUT www.mamodspares.co,uk.

14 WATT SOLAR PANEL. Amorphous silicon panel-fitted
In an anodised aluminium frame. Panel measures 3f. by 11 with
screw termingls for easy connection. 3ft. x 1fL solar panel £69. Ret
MAG4S. Unframed 4 pack (3ft. x 1it) £69. Ref SOLX.

12V SOLAR POWERED WATER PUMP. Perect for
many 12V d.c. uses, from solar fountains to hydroponics!-Small
and compact. yet powarful. works direct from our 10 watt solar
panel in bright sun. Max hd: 17%., max flow = 8lp.m.. 1.5A. Ref
ACB.£18.99 -

SOLAR MOTORS. Tiny motors which run quite happity on
voitages from 3V 10 12V d.c. Works on our 6¥ amorphous 6in. pan-
als. and you £an run them from the sun! 32mm dia., 20mm thick.
€150 each

WALKIE TALKIES. 1 MILE RANGE, £37/PAIR. REF
MAG30.

LIQUID CRYSTAL DISPLAY. Bargain pnces, 40-character
1-line 154mm x 16mm, £6.00. Ref SMC4011A.

YOUR HOME COULD BE SELF-SUFFICIENT IN
ELECTRICITY. Comprehensive plans with ioads of inio on
designing systefns. panels. comtrol electronics, etc. £7. Ref P 1.
SOLAR POWER LAB SPECIAL. 2. x 6in. x 6in., 6V
130mA celis, 4 l.e.d.s, wire, buzzer. switch phis relay or motor.
£7.92. Ref SA27.

SOLAR NIiCAD CHARGERS, 4 x AA-size. £9.99. Ref
6P476, 2 x C-size, £9.95. Ref 6P477.

BRAND NEW NATO ISSUE RADIATION DETEC-
TORS, SALE PRICE JUST £39.95. Current NATO issue stan-
dard emargoncy sarvices unit used by most of the worid's military
personne!. New and boxed. Normal regtail prics £400, BULLS bar-
gamn price just £99. Ref PDRM , ’
PC COMBINED UPS AND PSU. The unit has a total
power of 202 watts, standard motherboard connectors and 12
perpheral power leads for dnives elc. Inside are 3 2V 7-2Ah
sealed lead-acid batteries. Back-up time is 8 mins at full foad or 30
mins at half load. Mada in the UK by Magnum, 110V or 240V a.c.
input, +5 at 35A, -5V at 0-5A, +12V at 9A, 12V at 0-5A cutputs.
170mm x 260mm x 220mm, new and boxed. £29.95. Ref
PCUPS2. K
BASIC GUIDE TO BIO DIESEL. HOW TO MAKE
DIESEL FUEL FROM USED KITCHEN OIL, £6.
REF BIOF.

SPECIAL OFFER! SAVE gecerets, RCB UNITS. Inline IEC
lead with fitted RC breaker. Installec In seconds. Fit to any
computer, monitor, office equipment and make It safe] Pack of
10 Just £9.98. Ref LOTSB.

INFRA-RED REMOTE CONTROL WATCHES,
£16.99; vibrating watches, vibrate when your phone
rings, £16.99. pulse watches, display your pulse,
£16.99.

ALTERNATIVE ENERGY CD, packed with hun-
dreds of alternative energy related articles, plans
and information etc. £14.50. Ref CD56.

BULL ELECTRICAL

UNIT D, HENFIELD BUSINESS PARK,
SHOREHAM ROAD, HENFIELD, SUSSEX
BNS5 95L (ESTABLISHED 50 YEARS)
MAIL ORDER TERMS: CASH, PO
OR €CHEQUE WITH ORDER
PLUS £5.00 P&P PLUS VAT
24 HOUR SERVICE £7.50 PLUS VAT
OVERSEAS ORDERS AT COST PLUS £3.50
(ACCI:SS, VISA, SWITCH, AMERICAN EXPRESS)

*phone orders: 6871 871 1300

BASIC GUIDE TO LOCKPICKING. New publication
gives you an insight! £6. Ref LPK.

30 WATTS OF SOLAR POWER for just £69, 4 panels,
each one 3ft. x 1i1. and producing 8W, 13V. Pack af four £69. Ref
SOLX.

200 WATT INVERTERS, piugs straight inio your car ciga-

ratte lighter socket and is fitted with @ 13A socket so you can run

your mains-cparated devices from your car batlery. £49.95. Ref
S66.

THE TRUTH MACHINE. Telis i someone is lying by micro
tremors in their voice, battery operaled, works in general conver-
sation and on ihe phone and TV as well' €42 45 Ref TD3.

INFRA-RED FILM. 6in. squars piece of flex®ia infra-red film
that will only allow IR light through. Perect for conventing ordinary
torches, lights. head®ghts elc. 1o infra-red output only using stan-
dard fight bulbs. Easily cut to shape. 6in. square. £15. Ref IRF2,
33 KILO LIFT MAGNET. Neodwmium, 32mm diameter with
a fixing boit on the back for easy mounting. Each magnet will lift 33
kilos, 4 magnets bolted to a plate wili lift an incredible 132 kifos!
£15. Ref MAG33. Pack of 4 just £39. Ref MAG33AA.

77 KILO LIFT MAGNET. These Samarium magnets meas-
ure 57mm x 20mm and have a threaded hale {5/16th UNF) in tha
centre and a magnetic strangth of 2.2 gauss. We have tested these
on a steel beam running through the officas and found that they
will taka more than 77kg (170Ib} in weight before being pulled off.
Supplied with keepar. £19.95 sach. Ref MAG77.

HYDROGEN FUEL CELL PLANS. Loads of information
on hydrogen storage and production. Practical plars to build a
hydrogen fuel cell {good workshop fadlities required). 8 sel Re!
FCP1.

STIRLING ENGINE PLANS. interasting information pack
covering all aspects of Stirling engines, pictures of home made
engines made from an aeéresol can running on a candlet £12. Ref
STIR2.

ENERGY SAVER PLUGS. Saves up to 15% slectricity
whan used with fridges, motors up to 2A, light bulbs, soldering
irons etc. £9 each. Rel LOT71. 10 pack. £69. Ref LOT72.

12V OPERATED SMOKE BOMBS. Type 3is a 12V trig-
ger and three smoke cannisters, each cannister will fill a roomina
very shert space of time! £14.99. Ref SB3. Type 2 is 20 smaller
cannistérs (suitable for mock equipment fires etc.} and one trigger
module for £29. Ref SB2. Type 1 is a 12V tngger and 20 large can-
nisters. £49, Ref 5B1.

HI-POWER ZENON VARIABLE STROBES. usehu
12V p.c.b. fitted with hi-power strabe tube and contre! elecironics
and speed control potentiometer. Perlect for interesting projects
atc. 70mm x 55mm 12V d.¢. operation. £6 each. Ret FLS1. Pack of
10 £49. Ref FLS2. .

HOW TO PRODUCE 35 BOTTLES OF WHISKY
FROM A SACK OF POTATOES. Comprehensive 270
page book covers all aspects af spint producton from everyday
materiats. Includes construction details of simple stils. £32. Ref
MS3

NEW HIGH POWER MINI BUG. with a range of up to
800 metres and 3 days use from a PP3 battery this is our lop sell-
ing bug! Less than 1m, square and & 10m voice pick-up range.
£28. Rel LOT102.

IR LAMP KIT. Sunabic for CCTV cameras, enables tha cam-
era 10 be used in total darkness! £6. Ref EF138.

INFRA-RED POWER BEAM. Handheld battery powared
lamp, 4 inch reflecior, gives out powertu! pure infra-red lightl
Perfect for CCTV use. nightsights etc. £29. Ref PBT

SUPER WIDEBAND RADAR DETECTOR. Whistler
1630. Detects both radar and laser, XK and KA bands. speed
cameras, and all knovin speed detection systems. 360 degree cov-
erage. front and rear waveguides, 1:1in. x 2:7in. X 4:6in., fits on
visor or dash. New low price £99. Ref WH1630,

Other models available at www.radargun.co.uk.

LOPTX. Made by $amsung for colour TV, £3 each. Ref SS52.
WANT TO MAKE SOME MONEY? STUCK FOR
AN IDEA? we have collated 140 business manuals that give
you information on sefling up ditferent businessos, you peruse
these at your |gisura using the text editor on your PC. Also includ-
ed is the certificate enabling you to reproduce (and soli} the man-
vals as much as you like! £14. Ref EP74.

ELECTRONIC SPEED CONTROLLER KIT. For the
above motor ts £189. Ref MAG17. Save £5 i you buy them both
together, one motor plus speed controller mrp is £41. Offer price
£36. Ref MOT5A,

INFRA-RED REMOTE CONTROLS. Made for TVs but
may have other uses. Pack of 100 £39. Ref IREM.

RCB UNITS. in-line IEC lead with fitied RC breaer. instatled
in seconds. Pack of 3 £9.98. Ref LOTSA.

STEPPER MOTORS. Brand new steppar motors, 4mm fix-
ing holes with 47-14mm fixing centres. 20mm shaft. 6-35mm diam-
eter, SV/phase, §-7A/phase, 1-8 deg. step {200 step}. body S6mm
X 36mm, £14.99 each. Ref STEPS. Pack of 4 for £49.95.

On our web sites you can:
1. Crder onlina.

2. Check your premium borids.

3. Enter our auclion or build your own

4, Add E-eommerce to your own site.

5. Discover our software site, optical site, hydroponics
site, holiday home exchange site, inkjet site, radar detec-

www.officebits.co.uk " FAX 0871871 1301 P
R e ~ Sales@bull-electrical.com hitp:/wwvi.bulinet.co.uk

—
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the myth and the reality

S0-ine TV -

Hdving read Don
MclLean’s recent

celebration of Baird’s 30-

line television system,
Chas Miller felt moved to
set the record straight.

Did Baird accelerate the

_ acceptance of television

by the general public? Or

did h_é perhaps impede it?

668

SSREREn

| on McLean’s paean on behalf of
D Baird’s 30-line television system,

in the March issue. was as
interesting a piece of mythology as I have
read for a while. Unfortunately, Don’s
enthusiasm for his subject appears to
have made him approach it with well and
truly rose-coloured spectacles. This in
itself is possibly not inappropriate for a
television system about which the kindest
comment made during its brief working
life was to describe reception as “a
travesty in prawn pink”. The record
really should be put straight.

Don’s assertion that the pictures of
planets taken from spacecraft were
mechanically scanned is mistaken. A
mental picture of Nipkow discs trundling
around in outer space may be attractive to
some but is purely imaginary.

The pictures were obtained using an
adaprtation of the old Columbia
Broadcasting System’s sequential-frame
colour television project. This system
employed a high-quality electronic
monochrome camera in conjunction with a
colour-filter wheel to give successive red,
green and blue images. These were
resolved at the receiving end to produce
full-colour displays.

The US National Television Standards
Committcerejected the CBS system for
public use because, mechanical questions

apart, it could not provide compatible
moenochrome pictures on existing black-
and-white receivers. This drawback was of
no consequence with the virtually closed-
circuit pictures transmitted by the space
craft. The use of the adapted CBS system
enabled valuable savings in space and
weight to be made in comparison with the
standard type of CTV cameras available at
the time.

Returning to the original Baird system. by
1932 the inventor had developed what was
an interesting mechanical toy to the stage
where, after exerting pressure on the BBC,
he was allowed to carry ocut a series of
more or less test transmissions after normal
broadcasting hours.

“The BBC Television Service (sic)
needed only a camera in the studio and a
spare medium wave transmitter” Don says
airily, overlooking that the latter was
something the BBC simply didn’t have.

The allocation of broadcast band
wavelengths in Europe was as tightly
controlled then as now — perhaps more so.
The BBC had at its disposal just ten MW
channels, two of which were international
common frequencies, plus another on Long
Wave. It was solely due to the technical
expertise of its Engineering Department
that the BBC was able to give near
complete coverage of the UK with its
Regional and National Programmes.

September 2001 TELEVISION



To have attempted to transmit a regular
TV service durtng normal broadcasting
hours would have disrupted ordinary radio
programmes. This was out of the question
of course. So the move to VHF for
television transmission would have been
necessary whatever line system had been
adopted.

In fact, during 1933, a transmitter
installed on the roof of Broadcasting
House was being used experimentally for
high-definition television with sidebands
of up to 500kHz.

The BBC referred to its 30-line
experiments in less than enthusiastic terms
1n the 1933 Handbook:

“Television must be referred to... even
if only because it calls for many
requirements (other than technical)
that ordinary broadcasting does nor.
To begin with, the studio itself is pecu-
liar, in that the background for the
artiste is a white sheet, whilst the floor
is designed in large black and white
squares — like a chess board. Special
lighting is also needed. Then, in view
of the fact that relevision in its present
state gives better results when the
object is coloured bilack and white,
artistes’ faces have to be made up with
a dead white skin with the features
marked out in black. Artificially
blacked eychbrows are perhaps not
uncommon today, but black lips have

not yer bhecome generally fashion=
able...”

and elsewhere.

“..Singers sang in the position giving
a head and shoulders image; dancers
worked 20 feet away, with consequent
loss of detail, and were allowed lateral
movement of 12 feet. Frontal approach
was impossible... scenery was intro-
duced first by means of sub-title

2

cardas...

Does this really sound like a system that
was “mature and of a high professional
quality?” And did the single photodetector
really provide “a level of flexibility that
would not be possible in electronic
television for decades to come?”

There seems to be precious little
flexibility in the bolted-to-the-floor Baird
cameras as compared to the vastly
superior EMI dolly-mounted electronic
cameras which appeared just four years —
not decades — later.

Unpalatable as it may be to Don and his
fellow 30-line enthusiasts, there’s a school
of thought which holds that, far from
advancing the cause of television, Baird
impeded its acceptance by the general
public. He did this by wildly over-
optimistic claims for his system, the result
being disillusionment when demon-
strations were carried out.

A Baird camera used in 1933. Note that it's
rigidly fixed to guide rails along the studio
walls by a vice-like device. No great
flexibility here!

. Incidentally John Scoit-Taggart, one of
the leading lights of radio journalism in the
1920s and *30s and himself no slouch at
self-publicity, and with a pronounced
tendency to cling to out-moded
technology, was not taken in for an instant
by Baird’s hyperbole. In the early 1930s he
offered a reward of £10,000 — a vast sum
in those days — to anyone able to prove to
him that mechanical television could be
made to give a really satisfactory level of
performance. He never had to put his hand
in his pocket.

CC Trade Ltd

Lady Smith House, Easy Road, Leeds, West Yorkshire LS9 8QS

SPECIAL OFFERS

5,000 customer returned Morphy Richards and Goblin Vacuums £6.00
10,000 Toasters, 4 slice cool wall, customer returns £1.75

Also a full range of other Morphy Richards products, too many to mention.

We also do a full range of A grade Morphy Richards Products 3
at guaranteed unbeatable prices.

Steam irons from £5. Vacuums from £12,
just a few examples of our fantastic deals.

We also carry a full range of TV, Video and Hi-fi, etc.

For all enquiries please

telephone 0113 2480512 orfax 01132 496990

A guaranteed deal you will not beat!
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Restoring

e e e e —— B

task that most engineers in the vin-

tage years used to hate was string-

ing cord drives. Early sets tended
to have some form of mechanical reduction
drive, which enabled fine tuning to be car-
ried out. There was often in addition a
‘bandspread’ control, This was a small,
auxiliary tuning capacitor that moved the
tuning a few kHz either side of the main
setting. Subsequently large tuning scales
with station names, rather than arbitrary
log or degree marking, were introduced,
bringing with them a whole ncw cat’s-cra-
dle of string technology. The waxed string
used at the time is long gone. For replace-
ment purposes white nylon cord of the type
used for sail making can be purchased by
the spool from boat chandlers in a variety
of sizes. It’s stronger and better than the
original.

Restringing

Provided you plan the direction the cord
has to travel, restringing a drive without
instructions is not that difficult. With the
gang fully closed, the pointer will be posi-
tioned at the low-frequency end of the dial.
With this in mind, you have to visualise
which way the cord will come off the tun-
ing drum. Follow its dircction on to the
pulleys, considering the direction - left Jo
right or top to bottom, The direction
around the tuning knob shaft is important:

vintage radio sets

|

B

it is most disconcerting to turn the knob
clockwise and waich the pointer go from
right to left. Finally. its journcy around the
remaining guides or pulleys and back on to
the tuning drum has to be in the correct
dircction. Sometimes more than one cord is
used. In this case life can be simpler.

There are many ways of stringing the
same drive. The end test is: does the point=
cr track smoothly with the tuning knob,
following its direction? And when the end
of the scale is reached, will the cord stay in
place if the knob is tuned farther? It’s no
good setting up a drive if somcone comes
along, cranks it past the end stop and the
wholc lot then ends up as a tangle of string
inside the set. What’s required is enough
slippage on the tuning spindle to prevent
excessive pressure at scale end. At the
same time there must be enough friction to
propel the pointer and gang efficiently to
their tuning points.

Cord thickness, the number of tums
around the tuning shaft and system tension
all matter. A bad fault is to allow cord
turns to overlap when spooling. This will
at best result in a twang and pointer jud-
der, at worsl a total lock-up or dismount-
ing of the drive, A small misalignment of
the pulleys or too many turns around the
drum can be the causc. Cord of the wrong
gauge can be the problem, or maybe a
wrong pulley direction has been chosen;
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As with most things in restoration work,
patience is required.

Suggested procedure

My approach is to start with the gang fully
open or closed, makc a small loop in the
cord, and attach the end to one of the tags
on the tuning drum. If there isn’t a tag, tie
the cord to the locking screw on the drum
shaft. Feed the cord through the slot in the
drum’s groove, in the oppositc dircction it
will be feeding off. Estimate how much
cord will be required around the drum to
reach the first pullcy and go that way.
Note that the cord has not yet been cut.
Continue feeding the cord around the pul-
lcys. Make two-three turns around the tun-
ing shaft, in the correct dircction. Continue
around the rest of the pulleys, finally arriv-
ing at the tuning drum from the opposite
direction. Again estimate the amount of
cord that will be required.

At this point it’s possible. gripping the
cord and the edge of the drum in one hand
and turning the tuning drive with the
other, to see if everything is going in the
right direction. If all is well, a spring is
usually attached to the tuning drum and
the end of the cord is fixed to it. When
tying the cord to the spring. a smail
amount of tension is applied. The action of
the drive can now be checked from cnd to
cnd. The final step is to auach the pointer
— this may add a bit more tension to the
system. Note that some makers fit the
spring or another spring in the cord length.

I use the method described above where
I have partial or no knowledge of how the
dial is strung. Sometimes the old drive is
in place but not working, or is hung loose-
ly, broken. In such a case 1 try to copy the
original arrangement. The best siluation of
all is where a plan of the cord drive cxists,
complete with dircctions and the turns
around the shalls and drums.

When you are satisfied that the stringing
works correctly, it’s a good idea to put a
small spol of glue on each knot. to prevent
thcm coming loose.

Note that later scts cmploy a solid,
stepped pulley design. The purposc is to
alter the gearing ratio between the stepped
pulleys.

The pointer will usually still be attached
to either the cord or the scale pan. When
it’s totally missing, it is worth making one.
A piece of 2-5mm copper wire, from a
piece of twin and carth cable, formed into
an L shape can easily be madc to ride the
string.

Alignment
Like restringing, alignment is as much an
art as a sciencc. The principles of align-
ment are easy to understand and to carry
out. But doing so does not always providc
the hoped for results. Empirical methods
and compromise then have to be adopted.
If the manufacturer’s instructions are
available. follow them. Otherwise the fol-
lowing is a guide to the process.

Before you touch anything. consider

TELEVISION September 2001

whether the set’s performance is poor
enough to warrant adjustment. Symptoms
blamed on misalignment often have their
roots clscwhere, so you have t0 be sure
that all other possibilities have been taken
into account. Even valve replacement has
little effect on alignment. Few other faults
apart from human intcrvention will move
the factory settings.

Some cheap radio receivers were not
very good when new. There is little to bc
gained by trying to tweak the tuned ciz-
cuits if this fails to provide any improve-
ment. Il the waveband calibration and sen-
sitivity are sufficient to provide reception
of the main stations at reasonable volume
without interference, leavce the alignment
alone. Many manufacturers painted or
wax-locked the preset cores and trimmecrs
after setting up. Where this locking is
intact, I would be very reluctant to break
the seals.

Equipment required 3

Ie’s important to have the correct non-
inductive trimming tools before you start,
otherwise damage to the delicate dust
corcs cle. is guarantced. A wallet contain-
ing all the tools you will nced can be
obtained very cheaply from CPC and other
sources. Made of plastic, the tools are
themselves very delicate and are easily
broken in use. But I would rather break the
tool than the trimmer being adjusted.
Plastic knitting necdles fited down to fit
the cores are useful. When they break the
end can be remade. Never use a metal
blade.

Tuning wands are a help. Fig. 6 shows
how easily they can be madc. The first
wand (a) consists of an insulated plastic
shaft (knitting needle, ballpoint pen body
ctc.} with a small ferrite core at onc end
and a piece of brass screw studding at the
other end. The femtc can consist of sever-
al beads or an old IF core. The shaft scrves
as 4 handle. The cores at each end are
glued in place. Inserting the wand’s ferrite
core in the former of an RF or [F coil
increases the inductancc: inscrting the
brass core reduces it. A change in scnsitiv-
ity or tuning can indicate whether adjust-
ment of the set’s RF/IF core is warranted.

The second wand (b) is for use with fer-
rite-rod aerials. This time a picce of bare
3/8th inch diameter fernite rod aerial a few
inches long is required. Attach a {in. loop
of stiff insulated wirc at onc end with tape.
Strip and twist together the cnds of the
wire so that it forms a shorted turn.
Moving a coil that is paint- or wax-locked
to a ferrite aerial is difficult. You can
check whether a cotl needs o be moved
by putting the end of the wand’s rod (the
end where the coil 1s mounted) to the end
of the aerial ferrite rod. On contact, the
inductance increases: looping the shorted
turn over the aerial coil reduces the induc-
tance. Any improvement or otherwise
shows whether the aerial coils need to be
moved farther towards the centre of the
rod (increased inductance) or away from

Brass screw

studding Femite

Plastic handla

(a)

Famta
1od 1in, wire
toop

(b}

Fig. 6: Simple-to-make tuning wands, (a} for
checking tuned transformers and (b) for check-
ing a ferrite-rod aerial circuit.

the centre towards the end (reduced induc-
tance).

Both wands provide a non-intrusive
method of performance assessment.

There can be as many as twenty or more
coil and capacitor adjustments in the aver-
age AM radio rcceiver. Some interact with
each other. Without a calibrated RF signal
generator and some form of output indica-
tor, obtaining optimum pcrformance is
purely guesswork.

I use an old Nobrex 42 AM signal gener-
ator, which is as basic as things can be.
But backed up with a frequency meter it
gives an accuratc signal.

Tuning for maximum output from the
loudspeaker can be tiring and not very
accurate. It's much better to disconnect the
loudspcaker and connect an AC meter
across the output terminals. T prefer to use
an oscilloscope to monitor the signal
across the volume control however. This
cnables the signal and noise to be scen
separately, and the volume control can be
turned down.

Manufacturers probably used a wobbula-
tor for receiver alignment. The spot-fre-
quency method is slow but can give just as
good results.

There arc several ways of feeding an
alighment signal into a sct. Inductive cou-
pling is the best method if no instructions
are available, as it requires no direct con-
nection. Frame and ferrite aerials will pick
up the signal dircctly. If the set is not fit-
ted with an aerial of this type, the signal
can be picked up by positioning it close to
the set’s mning coil. Where the set’s sensi-
tivily is very poor, a direct connection to
the aerial socket or the first grid of the fre-
quency-changer valve will have to be
made.

The construction of an alignmemt-signal
coupling coil is shown in Fig. 7. It consists
of eight turns of insulated 22 SWG wire
wound on the 2in. diameter plastic lid of
an aerosol can. Use PVC tape to hold the
coil in place. A 300pF capacitor is con-
nccted in series with the coil and the inner
conductor of the screened lead that con-
nects the signal. The coil and capacitor
leadouts are thrcaded through holes
pierced in the plastic lid.

IF alignment

The starting point with receiver alignment
is the IF transformers.
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= Fig. 7: Constructian of an RF aerial coupling

coil (a), with its connections shown at (b).

(a)

It’s a good idea to check the tuning curve
of the transformers first. It should have the
classic steep sides and narrow peak. Sct
the signal generator o provide a 30 per
cent amplitude-modulated IF signal — the
usual receiver IF is 470kHz. Tune the
radio to near the centre of 1ts MW band
(find a quiet spot). Position the coupling
coil so that a clean, low-level signal can be
seen or heard at the radio receiver’s out-
put. To prevent AGC action, kecp the RF
input signal very low. Othcrwise, short out
C11 (Fig. 2. page 528. July). If tus causes
problems, apply a small. adjustable nega-
tive bias voltage of about 0-3V DC. Swing
the output from the signal generator slow-
ly through the receiver’s passband, and
watch that it peaks at the correct centre
frequency and falls away rapidly, by equal
amounts, at each side until lost. If the tun-
ing band is broad, skewed, kinked or off-
frequency, the IF alignment may need to
be set up.

With the arrangement as described
above, alignment can begin. Start by
adjusting the cores or trimrners of the [inal
IF transformer (IFT2 in Fig. 2). Tune them
for maximum output. Move to IFT1 and
repeat. Do not allow the AGC to operate.
Go back to IFT2, and repeat the procedure
with the two transformers a couple of
times until no further improvement can be
achieved.

Hopefully, when the signal is removed
and the sct is tuned across its bands many
stations will be received. If there is still
room for improvement, RF alignment will
be required.

RF alignment

RF alignment is not quitc as easy as IF
alignment. Before you commence, ensure
that the station pointer is set correctly.
Tuning scales often have marks that show
where the pointer should come to rest at
the ends of the scale. Datum settings. in
kHz or mctres, can also be found on scales
and on the tuning drum (to enable setting
up to be carried out when the chassis is
out of its case and away from the tuning
scale). The tuning scales will almost ccr-
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tainly be calibrated in wavelength (metres)
rather than frequency (kHz, MHz). To
convert wavelength to frequency, in kHz,
simply divide 300,000 by the number of
metres. For cxample 300,000/250 =
1,200kHz.

Before you start, it’s a good idea to draw
a layout that shows where the various
trimmers and coils are and what they
adjust.

Sct the signal generator 1o 1,200kHz and
connecl its outpul as for TF alignment.
Switch the set to the medium-wave band.
Tune first at the HF end of the scale, at
250m. Adjust the oscillator presct trimmer
(TCb, Fig. 2) for maximum output, then
repeat with the aerial timmer (TCa). Next
set the signal generator’s output at 600kHz
and adjust the radio receiver’s tuning at
the LF cnd of the dial. at 500m. Adjust the
oscillator coil (L.2) for maximum output.
then repeat with the aeral coil (L1). Keep
the signal input below the AGC threshold
by adjusting the coupling loop's position
or using the signal generator’s attcnuator
control. Repeat the adjustments a couple
of times, or until no improvement can be
achieved. Wax lock all the items adjusted.

Use the same procedure for the long-
wave band. The presct oscillator and aerial
trimmers will be found somewhere clsc in
the coil pack. Don’t touch the MW trim-
mers you have just sct.

For short-wave alignment it’s best to
injcct the signal via the banana aerial
socket at the back. The principle is that
same as with MW and LW alignment, but
to be effective your signal generator will
have to be a good one with an accurate
attenuator and good scrcening.

TRF radio receivers

TRF radio receivers can be as complex as
superhet oncs. Somc arc multi-band and
have three tuned stages ganged together.
The waveband switching is awesome, as
are the layout problems. A reaction control
enabled positive feedback to be applied to
sharpen the tuning, thus improving the
selectivity and scositivity. The volume
control is often the reaction control. With

simpler sets the oscillation could radiate
and interfere with neighbouring radio
receivers.

Alignment is similar to RF alignment
with a superhet receiver. A badly-aligned
TREF recciver may give no output at all. In
this case the signal may have to be inject-
ed at the last RF stage first. followed by
adjustment, then working back to the aen-
al input, aligning each stage in turn.

Reaction should be well backed off and
the bandspread (if fitted) centred before
vou start. Each stage will be heavily
scrcened, and great carc must be taken not
to disturb the wiring. otherwise instability
may occur.

Not all RF stages will be tuned. A buffer
valve is often included between the aerial
and the first RF stage. Tt provides little
gain and is present to prevent the set from
radiating when the reaction control is close
to critical.

A TRF receiver’s audio stages are very
similar to those already described.

Detection is usually carried out by the
last RF valve, using a method called
“lcaky-grid detcction™. The valve con-
cemed will be RC-coupled o the previous
stage by means of a small-value capacitor
{about 100pF) and the grid resistor {(about
2M€Q). Detection is carried out by the
valve’s control grid acting as a diode
anode. A choke or resistor in the valve’s
anode circuil blocks RF and allows only
the demodulated audio to pass to the AF
stages.

TREF reccivers may be battery, AC or
AC/MDC operated, using power supply cir-
cuits similar to those previously described.

Valves and service data
The following firms can be tried for any
valve requircments:

Colomor (Electronics) Lid., Unit 5,
Huffwood Trading Estate, Brookcrs Road,
Billingshurst, West Susscx. Tel. 01403
786 559.

Langrex Supplies Ltd., 1 Mayo Road,
Croydon, Surrey CR0O 2QP. Tel. 020 8684
1166.

PM Components Ltd., Selectron House,
Unit A, Jenkins Date Industrial Estate,
Chatham. Kent ME4 SRD. Tel. 01634 848
500.

Valve and Tube Supplies, Woodland Vale
House, Calthorpe Road, Ryde, Isle of
Wight PO33 1PR. Tel. 01983 811 386.

For service data, try the following:

Mauritron Technical Services, 8 Cherry
Tree Road. Chinnor. Oxon OX9 4QY. Tel.
01844 351 694.

Savoy Hill Publications, 50 Meddon
Street, Bideford, Devon EX39 2EQ. Tel
01237 424 280 (phone/fax) or c-mail
savoy.hill@lincone.nct ]
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£1 BARGAIN PACKS

Selected Items

HIVAC NUMICATOR TUBE, Hivac ref XN3. Order
Ref. 865.

2In. ROUND LOUDSPEAKERS. 5012 coil. Pack of
2. Order Ref: 908. .

2in. ROUND LOUDSPEAKERS. 8. Pack of 2.
Order Ref: 908/8.

SK POT, standard size with DP" switch, good
length Yin. spindle, pack of 2. Order Ref: 11R24.
13A PLUG, fully legal with insulated legs, pack of
3. Order Ref: GR19.

OPTO-SWITCH on p.c.b., size 2in. x 1in., pack of
2. Order Ref; GR21.

1000W FIRE SPIRALS. In addition to, repairing
firas, these are useful for making high current
resistors. Price 4 for £1. Order Ref: 223.
BRASS-ENCASED ELEMENT. Mains working,
80W standard .replacement in some fridges but
very useful for other heating purposes. Price £1
each. Order Ref: 8.

PEA LAMPS, only 4mm but 14V at 0.04A, wire
ended, pack of 4. Order Ref: 7RC28.

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

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

TEST PRODS FOR MULTIMETER with 4mm
sockets. Good length very flexible lead. Grder Ref:
Dgs.

LUMINOUS ROCKER SWITCH, approximately
30mm square, pack of 2. Order Ref: D64.

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

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

HIGK POWER 3in. SPEAKER (11W 8chm).
Order Ref: 246.

MEDIUM WAVE PERMEABILITY TUNER. It's
almost a complete radio with circuit. Order Ref:
247.

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

ROUND POINTER KNOBS for flatted ‘'Lin.
spindles. Pack of 10. Order Ref: 295.

CERAMIC WAVE CHANGE SWITCH. 12-pole, 3-
way with %in. spindle. Order Ref: 303.
REVERSING SWITCH. 20A double-pole or 40A
single pole. Order Ref: 343.

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

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

PAXOLIN PANEL. Apprcoximately 12in. X 12in.
Order Ref: 1033.

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

TRANSISTOR DRIVER TRANSFORMER.
Maker's ref. no. LT44, impedance ratio 20k ohm to
1k chm; centre tapped, 50p. Order Ref: 1/23R4.
HALL EFFECT DEVICES, mounted on small
heatsink, pack of 2. Order Ref: 1022.

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

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

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

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

LIQUID CRYSTAL DISPLAY on p.c.b. with i.c.s.
elc. to drive it to give 2 rows of 8 figures or letters
with data. Order Ref: 1085.

8uF 350V ELECTROLYTICS, pack of 2. Order
Ref. 987.

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

I.F. TRANSFORMERS, 465kHz, pack of 4. Order
Ref: 40.

AIR-SPACED TUNER, 20pF with %in. spindie.
Order Ref: 182.

PUSH ON TAGS, for %in. spades, pack of 100.
Order Ref: 217.

FERRITE AERIAL with medium and long wave
coils, solder tags and mounting clips. Order Ref:
7/RC18.

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

SPECIAL SUMMER OFFER

Here's a lot of buy-one-get-one-free offers for the menths of July and August, so
here’s some rezl bargains not tc be rnissed.

COMPUTER DUST COVER
22in. long, 14in. wide, 6in. deep, nicely boxed,
£1. Order Ref: D204.

12V 2A DC POWER SUPPLY
Cased with internal fuse, £6. Order Ref: 6P23.

SAFETY LEADS
Coiled, stretches to 3m, £1. Order Ref; 846.

DITTO but 3-core 13A, stretches to 1Tm, £1.
Order Ref: 847.

POWER SUPPLIES

Cased with D.C. output, 4.5V 150mA, £1.
Order Ref: 104.

6V 700mA, cased, £1. Order Ref: 103.

9V 150mA, £1. Order Ref: 733.

9V 200mA, £2. Order Ref: 2P114,

24V 200mA, £2. Order Ref: 2P4.

9.5V 500mA, AC output, £1.50. Order Ref:
1.5P97.

PM LOUDSPEAKER
6in. 4in., 4ohm, £1. Order Ref: 242.

HORN SPEAKER
Bohm, £3. Order Ref. 3P82.

LOUDSPEAKER CROSSOVER
40W, £1. Order Ret: 23.

1000W FIRE SPIRALS
Pack of 4, £1. Order Ref: 223.

BIG PULL SOLENOID
Mains operated, £1. Order Ref: 871.

BIG PUSH SOLENOID
Main operated, £1. Order Ref: 872.

DYNAMIC MICROPHONE
5000hm, plastic body with black mesh head
and on/off switch, £2. Order Ref: 2P220.

FLASHING BEACON
12V for cars, £5. Order Ref; 5P267.

LIGHT ALARM
Warns when cupboard door opens; etc. £3.
Order Ref: 3P155.

WATER LEVEL ALARM
For wall mounting over bath, etc., adjustable
for water level, £3. Order Ref: 3P156.

SOLAR KIT
Jo make aeroplane, £7.50. Order Ref: 7.5P2.

FULL-WAVE BRIDGE RECTIFIER
35A 600V, £2. Order Ref: 2P474.

TELEPRONE ANSWERING MACHINE
Complete with power supply, £12. Order Ref:
12P38.

ROTEL HAIR CUTTER AND TRIMMER
OUTFIT
Cutter and 8 accessories, £7.50. Order Ref:
7.5P16.

LIGHT DIMMERS

Replace a standard wall switch. One of each:
red, yeliow, green, blue, £2 each. Order Ref:
2P380.

TELEPHONE EXTENSION LEAD
Plugs into BT socket, £2. Order Ref: 2P338.

ENGINEER’S 13A BENCH PANEL

Accepls 2 x 13A plugs individually switched
and illurninated, £2. Order Ref: 2P461.

TIME ON MAINS SWITCH

Can be set anywhere from 0 to 90 mins. and
has calibrated knob, £2. Order Ref: 2P90.

QUICK HOOK-UPS
10 leads each with an insulated crocodile clip
each end, £2 a set. Order Ref: 2P459.

MINI MAINS MOTOR WITH GEARBOX

1 rev per hour, £1. Order Ref: 500.

1/3 of a rev per minute, mains operated, £2.
Order Ref: 2P460.

15 revs per minute, £2. Order Ref: 2P321.

IN-CAR UNIT
12V-6V, plus into lighter socket, £2. Otder Ref:
2P315.

INSTRUMENT LEAD .
2m long, white, £1. Order Ref: 8TOP1.

TRANSISTOR AMPLIFIER

By Newmarket, 12V operated, 3V output, £2.
Order Ret: 1/26L.2.

ULTRASONIC CAR OR HOUSE ALARM
Operates from its own battery. Nicely cased, is
reasonably loud or can be coupled to external
horn, £10. Order Ref: 10P76.

UNDERDOME BELL

Friedland, transformer or battery operated, £5.
Order Ref: 5P232.

"MAINS KLAXON TYPE ALARM

Free standing, £5. Order Ref: 5P226.

METAL BOX WITH LID
Slightly sloping, size 8in. x 3in. x 4in.
approximately, £1. Order Ref: 209.

CLOCK MODULE

2in. |.c.d. display, reguires 1.5V battery, goes
back to zero when switched off so ideal for
timing operations. Also has panel for other
switching operations, £2. Order Ref: 2P307.

BELT-DRIVEN COUNTERS
For tape decks, etc., 2 for £1, Order Ref: 26.

MAINS OPERATED COUNTERS
6 digit, even numbers, £1. Order Ref: 28.

12V AXIAL FAN
Approximately 3in. x 3in., will suck or blow, £4.
Order Ref: 4P65.

HEADPHONES
Extra lightweight, stereo, £1 per pair. Order
Ref: 898.

W-SHAPED FLUORESCENT TUBE
30W or 40W, ideal to light house name, etc.,
£2. Order Ref: 2P314.

REVERSIBLE MAINS MOTOR

Beautifully made by the Japanese, probably
about Y2h.p. with a good fength spindle, £4.
Order Ref: 4P94.

PACK OF 5 ADAPTORS
Each fakes 2 x 13A plugs, £2. Order Ref:
2P187.

TIME AND SET SWITCH
15A mains, £2. Order Ref: 2P104.

CLOCKWORK TIME SWITCH
Calibrated, settable up to 90 mins. Will switch
25A, £2_ Order Ref: 2P90.

CASED POWER SUPPLIES which, with a few
small extra components and a bit of modifying,
would give 12V at 10A. Originally £9.50 each,
now 2 for £9.50. Order Ref: 9.5P4.

3-OCTAVE KEYBOARD with piano size keys,
brand naw, previous price £3.50, now 2 for the
price of one. Order Ref:. 9.5P5.

ONE %HP MAINS MOTOR. Completely
encased with good length spindle, £14.50.
Order Ref: 14.5P1. Note these are heavy and
only one can be included in our standard £4.50
parcel, s0 sorry if you can’t collect then you
must add £4.50 for each motor you order.

VERY SMALL 12V RELAY, About the size of

an OXO cube BUT 8A changeover, sealed,
p.c.b. mounting, 75 each. Order Ref: FR16.

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

J & N FACTORS

Pilgrim Works {Dept. E.E.)
Stairbridge Lane, Bolney

Sussex RH17 5PA.
Telephone: 01444 881965
Email: jnfactors@aol.com




he month under review was a
T busy one, with reception of var-

ious types. Sporadic E propaga-
tion was fairly active, peaking in the
middle of June but tailing off
towards the end of the month — let’s
hope this was a temporary lull!
Spanish TV continues to be received,
despite the impending closure of
TVE's VHF services. The SpE log
for the month is as follows:

1/6/01 Many unidentified signals
received in chs. E2, E3
and R1.

TVE (Spain) chs. E2, 4:
RTP (Portugal) ch. E3.
NRK (Norway) E2, 3;
SVT-1 (Sweden) E2; RAI
(Italy) 1A, B; Tele-A
(Ttalian shopping channel)
E2—; TVA (lialian shop-
ping channel) E3—; RTP
E3.

Tele-A E2—; TVA E3—
TVE E3.

TVE E3, 4, RTP E2.73;
RAIIA, B; TVA E3-.
TVE E3.

RAIIA, B; TVA E3=
Tele-A E2—; ARD

KUWAIT AUDIO
(MAIN RRARIC)

5/6/01

7/6/01

A news feed about
to be transmitted
from Haiti TV to
Kuwait via NSS K
{21-5°'W). This
digital trans-
mission was
received using 3
1.2m dish.

8/6/01
9/6/01

10/6/01
11/6/01

[12:00 NIDNIGHT - 6:00

INFD
a0 0N STV, caLL
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(Germany) E2; ORF
(Austria) E2a; RTL Klub
(Hungary) R2; HRT
(Croatia) E4.

NRK E2. 3.

RAI IA; TVE E3; Belarus
R1.

RAI IA; RTL Klub R2;
TVE E2: Tele-A E2-;
TVA E3-; NRK E2; SVT
E2, 3: LTV (Lithuania)
R2.

RAIIA, B; TVA E3—;
Tele-A E2—; C+ (Canal
Plus. France) L2; TVE
E2-4; RTP E3; SVT E4;
NRK E2, 3.

RTP E3; TVE E3; RAI
IA. B; TVA E3-; Tele-A
E2—: ORT (Russia) R2.
RAI IA, B; RTL Klub
R2: TVA E3— RTP E3;
TVE E2-4; SVT E2-4;
NRK E2-4; ETV
(Estonia) R2.

ETV R2; NRK E2-4;
SVT E2; ORT E2; C+
L.2; plus unidentified sig-
nals in chs. R2 and 3.
RAIIA. B: TVA E3—;
Tele-A E2—; C+ L2; TVE
E2-4.

TVE E3: NRK E2.
RAIIA.

RAI IA.

TM (Moldavia) R2.

12/6/01
13/6/01

14/6/0}

15/6/01

16/6/01

1716/01

18/6/01

19/6/01

20/6/01
21/6/01
23/6/01
24/6/01

Garry Smith (Derby) has reported
reception of Syria chs. E2 and E3
during the latter part of thc month.
The above log clearly illustrates the
predominant north/south reception
pattern previously noted during the
present SpE season, with little recep=
tion from the east.

Satellite sightings
Junc was quiet once the general elec-

Terrestrial DX and satellite TV reception reports.
Broadcasting and satellite belt news. DTT is getting
the thumbs-down worldwide. Where to go for
satellite footprint maps. Roger Bunney reports

Satellite Reception

tion on the 7th had passed. During a
general clection the airwaves are
usually throbbing with news reports
from around the UK. Pictures wcre
seen from the election count hall at
Sunderland during the late afternoon
of the 7th via Intelsat 801 (31-5°W)
—at 11-006GHz V. with SR 5,632
and FEC 3/4. I missed the election
night count fecds as T was working
as a vote counter at Eastleigh — ironi=
cal that Meridian had its on-site
uplink truck BT-TES 43 outside the
back door, with a two-man camera
crew inside. My local constituency,
Romsey, was a hot spot prior to the
election and on the count night as it
had changed hands (Liberal
Democrat gain) at the last election
and was expected to change again. 1t
continues to provide news inicrest.
At 5p.m. on the 26th, while I was
returning home, I found a Newsforce
uplink truck with camera in the mar-
ket square. with its dish seemingly
aligned at 21-5°E (Eutelsat II F3).
Whatever it was had closcd by the
time I got back. What | did find was
a live insert on the Jeffrey Archer
diaries for Sky, at 11-693GHz H, SR
5,632, FEC 3/4, from UKI-511 SKY
NEWS A.

While on the subject of live
inserts, there was an unusual offering
via Globecast on June 26th, using the
NSS K (21-5°E) digital multiplex at
11-590GHz V (SR 20.145, FEC 3/4).
It consisted of a Reuters linkup
between Johannesburg, South Africa
and the White House, Washington
covering the S. African president’s
visit to the US. The live report
involved linking in and out of a VTR
playout in Johannesburg but the
reporter’s IFB feed (reverse pro-
gramnme sound from S. Africa) to his
earpiece failed. The experienced
reporter remained calm and asked
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Rodney — the sat truck operator, who
could hear the Johannesburg controf
room via a mobile phone — to cue
him at the required points. It all went
smoothly despite the one-way com-
munication link! Incidentally Reuters
has in the past used 11-487GHz H
via NSS K for its Moscow to London
circuit but has more recently been
using 11-556GHz H (5,632 + 3/4).

Over the past few years SISLINK
has encrypted its horse racing feeds.
On the sunny evening of the 25th
however there was a race meeting
report from Kilbreggan, Ireland,
through to about 9 p.m. SIS used
encryption for some of the races but
eventually the transmission became
clear for the remainder of the
evening. This reception was via
Eutelsat I F3, at 11-668GHz H
(5,632 + 3/4), from the SISLink-20
UKI-90 truck, with service identifi-
cation P11668HO1.

Eutelsat IT F3 is like a busy cross-
roads. A scan across the Ku band via
this satellitc will often reveal a short-
duration downlink feed. Once the
Jeffrey Archer diaries feed men-
tioned above ended a scan revealed,
at 11-671GHz H, ‘8MHz BASIC’,
colour bars and ‘MEDIAWAVE
MILAN 2001, but this ended with-
oul any programming being seen.
Unfortunately the signal levels with
these downlinks tend to be far lower
than with broadcast channels. You
meed a very low-noise LNB for this
slot, and problems may be experi-
enced with dishes of diameter less
than Im.

It being summer. there has been
lots of sports action. PGA golf tour-
naments are regularly carricd by NSS
K. On June 9th for example there
was the Wegmans Rochester
Intcrnational from the LPGA 20071
State farm PGA, via the BT
Washington circuit. Cricket fans
could enjoy England v. Pakistan at
the Old Trafford via Intelsat 801, at
10-960GHz V, 5,632 + 3/4.

The recently launched EuasiaSat-
14s now in orbit at 42°E, the Turkish
slot. A Swiss channel from
ProSieben, ‘TV —The Technology
Channel’, is reported to be available
at 11-723GHz V (20,000 + 5/6).
There are apparently 26 other
encrypted channels at this frequency,
a hacker’s playground!

While scanning Arabsat 2A/3A
(26°E} 1 found an unusual multiplex
at 12.015GHz V (27,500 + 2/3). The
channels included ZEN-TV, KFSH,
SAHAR and the Iranian first channel
FRIB-1, with rather variable audio
quality. It was surprising to find
BBC World India amongst the other
channels. Incidentally the Arab News
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Network (ANN) has ceased its ana-
logue transmissions (11:977GHz V)
via this satellite.

Military enthusiasts might have
found a recent sighting by Roy
Carmen (Dorking) of interest, via

Euterlsat W2 (16°E) at 12:558GHz H

with SR 5,532 and FEC 3/4. It
involved the Russian artillery in
Chechnya firing D13 howitzers at a
high elevation to clear an intervening
hill and help detection of the enemy.
The video news package included
troops singing to show their high
morale! This was followed by shots
from an APC (armoured personnel
carrier) as it patrolled the nearby
hills seeking terrorists. An inferior
VHS wvideo shot then showed the
D13s being set up at a new location.
Helicopter-delivered supplies, sup-
ported by Hinde Heli gunships, were
shown. It seems that a “very open
filming policy” was in use.

If you have a 90-120cm tracking
dish there’s a weaith of varied view-
ing available across the Clarke Belt
nowadays.

Broadcast news

Digital terrestrial TV: Japan plans
to close its analogue transmitters in
201 1. The frequencies released will
be used for other communications
purposes. The Dutch government is
to issue the first five 15-year digital
muliiplex licences this autuman. One
multiplex will be used for public TV
services, the others for commercial
TV. Transmissions are due to start in
mid-summer 2002. News is due
shortly of the DTT parameters decid-
ed on by the French government.
Successful licence bidders will be
announced by March next year, a
possible on-air date being August
2002. National broadcasters Canal+,
TF1 and M6 will be allocated two
channels each within the six six-
channel multiplexes. In Scandinavia
Telenor (Norway) is to start DTT
transmissions next year while the
Danish authoritics have allocated
digital bandwidth to the national
broadcasters DR and TV2. Eighteen
DTT channels, public and pay-TV,
are currently being broadcast by
SVT (Sweden). Public interest is low
however: by June only 60,000 sub-
scribers had signed up for the 18-
channel package. The lack of interesi
could be because DTT is not being
actively promoted in Sweden.

Spain: TVE is closing its VHF
transmitters, with a move to UHF.
The first phase of the programme
includes closure of the Madrid-
Navacerrada ch. E2, La Muela ch.
E3 and Gamoniteiro ch. E3 transmit-

ters — if my guess at Spanish transla-
tion is correct, these channels will
already have gone dark. There has
been no mention of ch. E4. nor the
Canary Is ch. E3 transmitter, but
these could be part of phase 2. For
further information. check
http://www.isesatv.com/migrar.htm

Check Eutelsat If
F3 {21.5°E) for ITN
news feeds.

Austria: The ORF Patscherkofel ch.
E4 transmitter is to close.

Nepal: Since mid June all TV trans-
missions from India with news con-
tent. whether via satellite or terrestri=

Aerial Techniques .

59 Watcombe Road, Southbourne, Bournemouth, Dorset BH6 3LX
Tel: 01202-423555  Fax: 01202-425055 p——
}E-mail: atech@ dircon.co.uk Ea e

THOMSON MULTISTANDARD
'NICAM TELEVISIONS
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147]21"[25"[28" PAL/SECAM/NTSC colour TV

—————__ (with infra-red remote control
W 14%21%/25"/28" black matrix picture tube ® Multi-system reception
(8 systems) W Voltage: 165-265v, 50/60Hz m 2 Scart sockets ® Nicam
digital stereo m Fastext ® Headphone socket ® On screen display
= Remote control @ Sleep timer. Covers VHF (bands 1, 2 and 3), UHF,

plus in between eable channels. PAL System | {(for UKE; PAL Systems
B/G {for Burope); PAL Systern D (for China); SECAM L (for France);
SECAM D/K {for Eastern Blac); SECAM B/G. including NTSC 3.58MH:

via the Scart.

* 12" mode! single 14" model....£229.00 25" model....£349.00
ScARTonaieam 21" model ... £299.00 28" model ... £399.00
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S

Complete system inciuding 60cm il
Knowledge and inc VAT
We now stock multi-region DVD players. Ring for latest details!

250053 . il ¢
X P 3t e -TiK
For reception of BBC1, BBC2, Channel 4,
BBC News 24, You may Mbsc-ﬁm?kﬁ pay to view 'c'ha‘nhejéf
FULLY COMPREHENSIVE 35 PAGE CATALOGUE

Digital Satellite Receiver

Channel 5, BBC Choice; BBC £399'00
No subscription to pay. No phone line connsction requlired.

Available by return of post for only £1.50 or ring with your

credit card (fully refundable on first purchase over £20).
WE SUPPLY/STOCK E VAﬁRIOUSiEgl:JrlPMENT WITHIN.
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A recent shot of the Oxford (Beckley) TV transmitting
mast, taken by lan Beckett (Buckingham). Note the
profusion of dishes and mobile communications aerials
bolted to the sides of the lattice structure.

This shot of the
Portuguese SIiC
commercial TV

test pattern was
received as an
e-mail jpeg file
from Hugh Cocks
in the Algarve,

wal kyming
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al relay, have been banned to view-
ers. This follows the death of mem-
bers of the Royal Family and uncer-

tainty about the exact circumstances.

Norway: Commercial broadcaster
TV-2 is to continue using its current
franchise — when new applications
were invited it was the only bidder.

New Zealand: The plan to privatise
the transmission of TVNZ has been
abandoned.

Satellite news
Intelsat 901 has been successfully

positioned in orbit to replace the vin-
tage 705 craft at 18°W. It has high-
power C and Xu band transponders
with coverage of the Americas,
Europe, Africa and the Middle East
from its West Atlantic slot.

Astra 2C has been launched but
its move to 28-2°E has been delayed
while it provides backup for 1A at
19-2°E. Astra [A is now in its thir-
teenth year and is nearing the end of
its designed life span. Incidentally
this means that we have now been
watching DTH multi-channel satel-
lite TV for thirteen years — time
flies! The original Astra satellites
enabled Sky TV to start up and revo-
lutionised viewing in Europe.

Following the closure of the
Seven Network the Australian gov-
ernment has chosen ABC, the
Australian Broadcasting Corporation,
to maintain its Australian Television
International service to SE Asia. The
government will provide annual
funding of approximately A$15m.

Chinese Central TV (CCTV) is t0
maintain its worldwide Mandarin
service via PanAmSat PAS-8
(Pacific Qcean), PAS-4 (India),
PAS-3 and -9 (Atlaatic), but the ser-
vices via PAS-3 and -4 will move to
PAS-10. There are plans to open an
as yet unnamed Chinese-language
channel based in Bucharest, Romania
this December. 1t will provide pan-
European coverage in Mandarin with
Romanian subtitles.

Iraqi citizens are to be allowed to
view foreign satellite programming,
but only specific channels on a sub-
scription basis. An Iranian opposition
movement has been jamming the
Iran National Television channel,
which has been switching between
Eutelsat W3 (16°E) and PAS-3
(43°W). The Tibah channel, based in
Dubai, is expected to start transmis-
sions early next year via Arabsat
2A/3A (26°E). It will promote the
“modern face” of Islam, with reli-
gious and educational programming.

The digital dilemma

Digital terrestrial TV got off to a
shaky start in the UK, being side-
lined by the SkyDigital operation
which works efficiently with cheap
installation, ease of reception and
lots of channels, using a small dish.
ONdigital, the second starter in the
digital TV stakes, provides fewer
channels and suffers from patchy
reception because of low transmitter
powers. As a result ONdigital has far
fewer subscribers that SkyDigital
and a higher churn rate, estimated to
be 25 per cent in comparison to
SkyDigital’s ten per cent. But the
UK has, to date, the most advanced

digital broadcasting systems in the
world.

The US has opted for high-power
DTT, with analogue and digital
channels transmitted in parallel,
often on an adjacent channel. High
power means hundred of kWs, simi-
lar to the analogue services. By FCC
decree, commercial US TV stations
must provide a DTT service from
May 2002. Non-commercial broad-
casters are given an extra year to
start DTT operation. Local TV sta-
tions with a relatively small number
of viewers can delay DTT transmis-
sions until 2006. After that the idea
is that the analogue channels will be
‘returned’ to the government to be
sold off — but only when 85 per cent
of viewers have adopted DTT in a
given area. So there could well be
delays, because viewers are not
enthusiastic about DTT.

The high-power approach to DTT
has also been adopted in Australia,
again with analogue and digital ser-
vices on nearby channels. Robert
Copeman has written about the pre-
sent DTT situation there, which
again is not encouraging. Analogue
TV is still active in Band I, with
transmissions in chs. 0, I and 2 —
check RTQ-0, Darling Downs,
Queensland (WIN-TV) at
46-17MHz, as under favourable con-
ditions its transmissions have been
received around the world. Major
Australian cities use ch. 2 for the
nationwide non-commercial ABC
service. Digital TV in the major
cities started in January this year and
is due to spread to most other regions
by 2004. The government hopes to
switch off analogue TV in 2008,
once viewers have rushed out and
bought digital equipment. But most
viewers seem to be happy with their
analogue TV and see DTT as a
means of providing extra, Pay-TV,
channels.

The Canadians have also shown
little interest in going digital. A
recent report from Shaw
Communications (Calgary) suggests
that 40-50 per cent of the planned
digital channels may not survive,
while only ten per cent of those
interviewed expressed a definite
interest in switching to digitised
viewing. There will be parailel ana-
logue and digital transmissions in
Canada until the country’s receivers
are all digital-capable: no analogue
close-down date has been suggested.
Where available, digital TV sets are
expensive. The trade, supermarkets
and discount stores are happy to con-
tinue selling inexpensive analogue
TVs — that’s what folk want!

The American countries are divid-

September 2001 TELEVISION



ed on the modulation system for DTT,
with the US opting for 8VSB while most
other countries are going for COFDM.

The proposal to close down the ana-
logue transmitters in New Zealand in 2008
has been abandoned, following public
opposition. For the time being the national
FTA services will continue with analogue
transmission while digital is used for Pay-
TV services.

Latest news from Hungary is that DTT
isn't likely to start before early 2004.
Reasons for the delay are the cost of digi-
tal boxes and the lack of a regulatory
framework. For news on DTT in other
countries, see under the heading Broadcast
News.

Clearly the move to DTT and an ana-
logue TV switch off is proving difficult
not only in the UK but worldwide.

SatMaps

The latest offering from Baylin
Publications is the SatMaps CD-ROM,
which provides footprint maps (EIRP, G/T
and SFD) for over 600 satellites in the
Clarke Belt. The information is easy to
access with a PC, via Windows Explorer
or Netscape Communicator, and is just as
easy to access with an Apple Mac.

Instructions come with the disc.

I had no difficulty in using it — the
maps appeared instantly. But when
checked my favourite satellite, NSS K,
there was just a blank page with a red star.
A check on another friendly bird, Inteslat
801 (31-5°W), produced the information
that it’s at 64-5°E. though the footprints
shown confirm the actual siot. The French
Telecoms listings looked a bit thin. All
this suggests that the disc isn’t up-to-date.
Other satellites I checked came up OK, but
I didn’t plough through the more than 600
covered by the disc. The problem of being
up-to-date with a fast-moving subiject is of
course a difficult one. Satellites get moved
around, shut down and replaced.

The disc is available for £29, post
included, from Baylin Publications, 24
River Gardens, Purley, Reading RG8 8BX
(telephone no. 0118 941 468).

1f you subscribe to TeleSarellite
International and have internet access you
can check the current SatcoDX Global
Charts at

www.Tele.satellite.com
An annual subscription costs £24 in the
UK. You get six magazincs a year, each
with a CD-ROM that provides updated
information on the whole of the Clarke

HELP WANTED

Wanted: Circuit diagram (photocopy OK)
for the Fergusen TV/video combo type
441B/COMBO 99 MONQ C3615UT.
Bernard Mc Garry, 12 Main Street, Feeny.
Londonderry BT47 4TD. Phone 02871 375
644 (day) or e-mail

| bg.mcgarry@ulst.ac.uk
Wanted: Original remote-control unit for
the Sony SLV373 VCR (a second-hand one
would do). A Sony SLF30 Betamax VCR.
A field timebase board for the Grundig
CUC740 chassis. R. Bruce, 11 New
Zealand Way, Rainham, Essex RM13 8JP.
Wanted: Ex Radio Rentals embossed tool
case, Mk 2 Escort tale gate clip-on sign
(such as Visionhire) or illuminated van
signs, and any big sphere TV sets from the
Seventies, in any condition. Phil Barry, 6
Cowling Road, Burrill, Bedale, N.
Yorkshire DL8 1RN. E-mail
phil @colorfusion.fsworld.co.uk
For sale: Six volumes of Newnes Radio
and Television Servicing, covering models
prior to 1955 then to 1960. £18 plus
postage. K. Orrell, 7 Duffield Road,
Middleton, Manchester M24 1INQ.
Wanted: Service manuals or circuit dia-
grams for the following vintage radios: His
Master’s Voice Model 5101, AC superhet;
Kolster-Brandes (KB) Model BR30T AC

superhet. Philippe Mil, Pope Hennessy
Street, Curepipe, Mauritius, Indian Ocean.
Wanted: Details of how to unlock the
child lock protected mode with the Matsui
VX 1107 VCR. Eddie Duncan-Dunlop,
phone 01656 772 418 or e-mail

eddie @highlandclectrix fsnet.co.uk
Wanted: Service information/circuit dia-
grams (photocopies OK) for the Sony SL-
C9UB VCR. Does anyore remember the
cause of this problem: the machine accepts
a cassette and laces up, but when play is
pressed the drum motor twitches and won’t
turn? R. Drew, 76 Laburnum Avenue,
Taverham, Norwich NR8 6JZ. Phone no.
01603 261 073.

Wanted: Lid (A) assembly, cassettc, for
the Sony HST-D10S/HST-D20S, part no.
A-432-377-8A. Also a tuning module for
the Grundig Model 1645 (GSC200 chas-
sis), part no. 29502-003-21. M F. Knight,
55 Windermere Crescent, Allestree, Derby
DE22 2SF. Phone no. 01332 552 948.
Wanted: For spares or repair, Quad 405 or
405-2 power amplifiers. Also Spendor BC1
speakers, Denon DL.103 or D1.103S pickup
cartridges and old Sony PlayStations.
Phone Mike on 01758 613 790.

Wanted: Circuit diagram for the
Blaupunkt Boston stereo radiogram type
14.922. Please call Gary Riley on (1484
328 296.

Wanted/for sale: Require volume/switch
control for the Fidelity RAD 24; coil L8 for
the Roberts Model R25; and a dual-concen-
tric control with DP switch for the Murphy

Belt, and access to the SatcoDX website.
On balance, the latter option looks the
better value,

.

Book notice
Austin Uden, who is well known in VHF
circles for his extensive research on signal
propagation, has published a new bock
entitled Your Quick-Check Guide to
Tropo Weather Forecasting. It’s a com-
panion to his earlier book The Baromerer
and DX. The new book expands on the
subject, explaining how to make the most
of weather conditions to maximise
VHF/UHF reception by studying weather
maps, Volmet broadcasts, the regional
weather pattern and related information.
The aim is to be able to know when and
where to look for elusive signals, even on
a day-to-day basis when the weather pat-
tern suggests that DX reception isn’t pos-
sible — you don’t always need high pres-
sure for enhanced tropospheric reception’

Both books sell for £7.50 including
postage. You can cbtain the two for £13.
They are available from Austin Uden, 12
Hampden Close. Aylesbury, Bucks HP21
8NS.

— - -

radio Mcdel A484. Have for sale a Nokia
TV Model SFN3578UK with spare tuner
and remote-control unit, but with a NvM
chip fault. Offers around £25. It’s a 26in.
model with Nicam. and is heavy. Buyer
collects. Also available, as PC history:
Opus PCII 286 plus 12in. Orange menitor
and keyboard; a Philips PCD200 base uait
plus keyboard; an Apple | le with two disk
drives and a box of disks; and a Canon
BJ130 mono printer with booklet. Any
offers? Buyer(s) collect. W. Milne, 20
Graham Road. Wimbledon, London SW19
3SR. Phone no. 0208 543 9542.

Wanted: Issues of Practical Television
dated April and June 1950; February,
March, April, May and August 1951;
January, March and June 1952; May and
December 1970. Contact Alan Moore on
0208 648 6657.

Wanted: Circuit diagram for the servo
PCB used in the Seny Betamax VCR
Model SL-F30 (or F30 supplement manu-
als). Also does anyone know a source of
the Toshiba THS 103 Hall-effect device?
Alan Stubbings. 7 Church Road, Saxilby,
Lincoln LN1 2HH. Phone 01522 586 790
weekdays, 01522 702 601 evenings/week-
ends.

For disposal: The following new, boxed
CRTs free to collector: AXT51-001;
560EUB22; A51-161. They can be picked
up either in Norwich or London, by
arrangement. Phone David Huddieston on
0207 262 9247 or e-mail
david@dhuddleston fsnet.co.uk
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Reports from
Michael Dranfield
Philip Salkeld
Glyn Dickinson
Shane Humphrey
Chris Watton
John Coombes

Graham Boor and
Peter Tennant

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

FINDING

Sharp 76FW-53H
This 32in. widescreen set produced sound
but no picture. When the first anode con-
trol was turned up a blank white raster
appeared. [ noticed that there was a prob-
tem with the ficld scanning - a foldover
near the bottom of the screen. So 1 checked
around the field output stage and found that
the IRFRO10TM flyback FET Q503 was
leaky source-to-drain. A replacement
restored the picture. It’s a surface-mounted
D-pack device, part no. RH-TX0172BMZZ.
I subsequently discovered that a field
flyback pulse is applied to pin 11 of IC801,
as “vertical protection”. If IC801 doesn’t
detect 2 50Hz pulse at 4V pecak the RGB
drives are blanked out. In the event of no
picture, check pin 11 of IC801 first: this
will tell you whether there’s a field output
problem. M.D.

Tatung VT2CC1

This set had what I thought was a simple
fault. It wouldn’t respond to commands
from the remote-control unit and the front-
panet buttons didn’t work. Replacement of
the TEMS4360N IR sensor restored
remote-control operation and showed that
the set was in the hotel-lock mode. To
unlock, switch off at the mains, hold the
front-panel P+ control down and switch
back on. This failed to unlock the set how-
ever. and I soon found that some of the
front-panel controls didn’t work — pressing

P+, Vol- and Vol+ did nothing.

When [ scoped around the
MNI15151GBC microcontroller chip I
found that the key-scan pulse for these con-
trols was missing. It turned out that the
chip was faulty. If the set had not been in
the child/hotel lock mode I could have got
away without a new microcontroller chip,
relying on remote-control operation only.

Sharp 59CSO5H (CS chassis)
1 could see that this set had been elsewhere |
— someone else had been replacing parts.
To cut a long story short, the TDA8375A
IF/video processor chip 1C201 had failed.
After fitting a replacement the set powered
up but the drive to the BUH515 line output
transistor was wrong and the line output
transformer was screaming in protest. The
cause was traced to R712 (5-6€2, 1W) in
the rather unusual line drive arrangement.
Someone had fitted a 1€2 resistor here.

The set was OK once the cormrect value
resistor had been fitted in position R712,
but there was a slight buzzing noise on the
sound. [ had forgotten to replace IC201’s
screening can. ML.D.

Nakio N2100TX

This set was dead apart from a slight tick-
ing noise that came from the power supply.
Checks showed that the HT supply to the
line output stage was very low. The cause
was the mains bridge rectifier’s reservoir
capacitor C3 (100uF, 400V). The voltage
across it was only 230V, so it must have |
been open-circuit. M.D.

Sharp DV5103

After fitting a replacement chopper trans-
former in this set I found that the width

was reduced and the line output transistor
was getting hot. It tumed out that I had fit=
ted the wrong transformer. The one I had in
stock was for Model DV5105. It looks the
same and is pin compatible, but in the
DV5103 the line driver transformer is fed
from the 113V HT rail via a 3-9k< resistor
while in the DV5101 it’s fed from pin 11

of the chopper transformer. M.D.

Sharp 51DT25H

When this set was first switched on there
would sometimes be lack of height or
sometimes the TV stations would have ;
drifted off tune. If the set was switched off
and on again these problems would disap-
pear. I felt that the cause was probably the
NV memory chip. but [ was wrong.

Sharp has a modification to cure this
problem. Add a 3-6V zener diode between
pin 63 of IC201 and chassis, with its cath-
ode to pin 63, and another 3-6V zener
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diode between pin 64 of IC201 and chas-
sis. with its cathode to pin 64. Fita 12pH
peaking coil. part no. VP-CF120K0000, in
place of wire link J122. Add a 7-5V zener
diode between pin 30 of IC201 and chas-
sis, with its cathode to pin 30.

Strangely, the Sharp technical bulletin
makes no mention of cleaning around the
anode cavity, where I believe the root
cause lies. M.D.

JVC CIT21EK

This newish set was dead with no voltage
at pin 4 (start-up) of the STRF6653 chop-
per chip IC921. A DC resistance check
between pin 4 and chassis produced read-
ings of 15 onc way round and 150€2 the
other. When the new STRF6653 chip
arrived from SEME I found that the 15002
reading was the faully one. The new chip
restored normal operation. M.D.

Toshiba 2505DB

The stations would al! be lost intermittent-
ly, leaving a screen full of snow. Tapping
the tuner made no difference, but this is
where the fault lay. The 4MHz crystal

insidc, for the prescaler TC, was dry-
jointed. M.D.

Mitsubishi CT21AV1B (EE3
chassis)

The set was dead with its green LED iflu-
minated. Investigation showed that the
power supply was running bul there was
no line drive. There’s a modification for
this problem. Change C702 from 1,000uF
to 10pF, 25V and check that C955 has
been uprated to 3,300uF, 16V. Replace
the 2202 resistors R702, R213 and R214
with 1kQ. 0-25W resistors. P.S.

Bush 2857NTX

The strange fault with this set was sync
crushing from cold. Voltage checks
showed that the 11-5V supply was slightly
low. The cause tumed out 10 be R436
(6-8€2, 2W) which had doubled in value.
A replacement cured the fault. P.S.

Panasonic TX-W28R4DP (Euro-
4 chassis)

A dead sel with the line output transistor
Q551 short-circuit is a known faull with
this chassis. Fit kit TZS9EK001 and fol-
low the instructions for the modcl you are
repairing. P.S.

Philips 32PW6515/05 (SA10E
chassis)

These fairly new sets are developing hum
from the front speaker. When I spoke to
Philips Technical, now in Germany, I was
advised to rcmove wire link 9710 and

short-circuit the free hole of link 9710
close to capacitor C2702 to wire link 9278
with a piece of PVC-covered wire about
1lcm long. This did the trick. P.S.

Beko NR28128NX

The front controls worked corrcctly but
there was no remote-control operation.
Scope checks around IC951 showed that
there was no activity here. A replacement
cured the fault.  obtained it from a scrap
Sony chassis, but SEME can supply Beko
spares. P.S.

NE! 2891FTXN (CE25 chassis)

1 have had this problem before: the set
goes 1o standby intermittently. Find C154,
which is next to the line output trans-
former, remove it and solder the wire link
that was under it. P.S.

Grundig G1000 chassis

It is worth checking the mains bridge rec-
tifier’s reservoir capacitor C104 (47uF,
400V) whenever one of these sets comes
in. If it’s a black Sicmens typc it will
probably fall off the PCB! Various symp-
toms can be present when C104 is defee-
tive, from intermittent power supply fail-
ure to grey-scale variations. G.D.

JVC CV14EKS

This portable uses a grown-up version of
the dreaded Onwa chassis, with real com-
ponents and a proper PCB! This one was
dead, though HT was present at the col-
lector of the chopper transistor. As there
was no kick-start at its base, I replaced the
330k(2 feed resistor. No luck. After much
componcnt checking I noticed an addition-
al 10kQ resistor, R919, in series with the
base circuit. It’s not present in the earlier
chassis, and was open-circuit in this par-
ticular set. G.D.

Sony KVX2572 (AE2A/B
chassis)

This set came on with an EHT rustle, then
tripped with the LED flashing.
Rcsoldering the usual dry-joints didn’t
belp. bui I noticed a slight haze on the
scrcen when T repeatedly switched on and
off. This suggested that the line output
transformer was OK. Fortunately a new
STV9379 ficld output chip brought the sct
back to life. G.D.

Bush 1439

Field collapsc was the problcm with this
just out of guarantee set. Having
expressed my customary surprise that it
had lasted so long, 1 replaced the
TDA3653B output chip. This madc no
difference. I dug out a similar circuit, then

{ound that there was no drive at pins 1 and
3 of the output chip, though the voltages
here were present and correct. There’s a
cluster of small ceramic capacitors by the
IC and, thinking of Panasonic sets long
gone by, I decided to remove and check
each onc. Bingo! C623 (1nF) had a hcavy
leak.

Incidentally, have you noticed how few
sets have the scan coils strai ght? The let-
terbox programmes seem to show this up.

2 2

Sharp 51AT15 (5BSA chassis)
This set had a small picture because the
HT was low. There’s no preset control,
the HT voltage heing sensed, for regula-
tion, via a couple of two per cent zener
diodes, D716 (27V) and D717 (75V).
D717 was giving a good imitation of a
47V zencr diode.

Incidentally the HT in these sets is usu-
ally nearer 112V than the 108V quoted in
the service manual. G.D.

Hitachi C2874TN

Following routinc rcplacement of the
1.A7838 ficld output chip I was rewarded
with an apparently dead set that neverthe-
less produced a plopping sound from the
left speaker. Since this was a rushed pro-
duction chassis (apparently because
Toshiba beat Hitachi to a Dolby model!)
there are numerous components on the
print side of the PCB.

T spent some time checking that ! had-
n’t damaged any of them before I realised
that this was a new fault. The main power
supply wasn’t working, because the chop-
per transistor’s start-up/bias resistor R901
(82kQ. 0-5W) was open-circuit. The plop-
ping noisc was causcd by the fact that the
audio output stage was working with no
input — it has its own power supply. G.D.

Panasonic TX29AD1 (Euro-2
chassis)

There was no sound or picture, just a tick-
ing noise that came from the back of the
sct. The noisc was coming from rclay
RL6101, which is on board M. On several
past occasions ['ve found that power sup-
ply tripping with this chassis has been
caused by line output transistor problems.
On this occasion however the relay itself
was faully. S.H.

Panasonic TX32PK2C (Euro-4
chassis)

The rear surround sound speakers weren’t
working. On investigation I found that the
TDA2030AV IC for the rear speakers,
1C2704, had overheated badly and part of
the encapsulation had actually blown
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aparl. After filling a replacement 1
checked the speakers and leads carefully
for shorts before switching on. All was
well 8.H.

Hitachi CL2864TA

The customer reported that the set had
“gone bang”, thcn went off. On investiga-
tion I found that the power supply was
tripping and F902 in the 148V supply to
the line output stage was open-circuit. A
60W bulb connected as a dummy load for
the 148V rail brought the power supply
to life, suggesting that there was a fault in
the linc output stage. Checks and substi-
lutions in this area did nothing to stop the
power supply tripping however.

I decided to check the supplies derived
from the line output transformer. The
rcsistance reading between the 200V out-
put and chassis was a highly suspect
310Q. The RGB output chip IC800 on the
CRT base panel was the cause of the
trouble. Once IC800 and F302 had been
replaced the set worked normally.

IC800 is listed as type TEASIO1A in
the manual, but Hitachi supplied type
TEASLO1B as a rcplaccment. S.H.

Bush 20527

There was lack of contrast even though
the bar graph showed that the adjustment
was sct at maximum. The causc of the
trouble was R316 (100kQ2. 0-5W). You’ll
find it between the power supply relay
and the field output chip. C.W.

Fidelity CTV920

If there are vertical bands on the picture,
about an inch wide and an inch apart,
replacing C30 (100uF, 25V) will cure the
effect. It's the reservoir capacitor for the
supply lo the 12V rcgulator IC9. C.W.

Thomson ICC17 chassis

This set was dead. After checking the
standby power supply I found that the
low voltages were present but the main
power supply wouldn’t start up. The
cause was a small crack on the customer
control panel. As a result there was no
supply for the standby LED and the
remote-control receiver unit. C.W,

Hitachi C2558TN (G8Q chassis)
It the set is stuck in standby, the follow-
ing items in the chopper power supply
should be replaced: IC901 (UC3844),
Q901 (BUZ91A), Q902 (SGSIF344) and
the optocoupler OC941 (CNX82A). J.C.

Sony KVM1420U (BE2A
chassis)
The complaint was “snowy picturc/noisy

| sound”. The picture was ccrtainly poor.

and gave the impression (hat a slight
ghost image was present. Checks on the
tuner showed that its operating conditions
were QK. The DC conditions around the

1F/timebase generator chip EC502 were
also correct. The cause of the trouble
turned out to be the SAWF SWFI01. The
only check is by substitation. J.C.

Grundig P37-730 (CUC7301
chassis?

The picturc would go bright and might
also pulse. I traced back from thc SW pin
al the CRT base panel conneclor 1o the
two surface-mounted transistors CT181
(BC58B) and CT 186 (BC848B) on the
main pancl. These both had to be
replaced to restore normal operation. J.C.

Mitsubishi CT25AV1BD (EE3
chassis)

This set came in with the line output tran-
sistor Q552 short-circuit and the
TEA2031A EW corrcction chip IC551
[aulty. Once these ilems had been
replaced there was only slight control
over the width and no EW correction.
R510 (100£€2, 2W) was found to be over-
heating. the cause of all the trouble being
shorted-tums in coil L501 (6,800uH).
J.C.

GoldStar CIT2175 (PCO7X2
chassis)

The problem with this set was field col-
lapse. The voltages around the LA7830
ticld output chip 1C301 were cormrect. and
a replacement made no difference. The
drive comes from the TDA4502A
IF/timebasc generator chip IC201. Scope
checks here showed that the field drive
and ramp waveforms were incorrect. The
DC conditions around this IC were cor-
rect. butl a replacement restored the field
scanning. J.C.

Baird RR5191N (Ferguson ICC7
chassis)

This ex-rental sct camc into the workshop
with the complaint no or intermitient
sound. The sct was put on lest and after
some lime the fault finally appeared.
Slight Mexing of the Nicam PCB would
restore normal operation. The cure was to
replace all the wire links on this board.
G.B.

Matsui 1436XA

This 14in. portablc was dcad. All it need-
ed was a replacement start-up resistor,
R652 (390k£2). On test however I noticed
a slight crackle on the sound. The cause
of this was eventually traced to the 6MHz
filters in the sound IF circuit.
Replacement restored normal, clear
sound. G.B.

Samsung CI5079

The job sheet said that this set was dead.
We’ve had a few of them with the same
fault. The cure is to replace 1CS01,
HC801, L803 and ZD801. The chip sup-
plicd by Samsung for the TC801 position

was this time a different type, requiring
thc mica sheet and heatsink compound to
be removed. I’'m not sure whether this
change is (o improve reliability or
because the original type has been dis-
continued. Certainly the equivalent type
that used to be available can no longer be
obtained. Time will tell. G.B.

Panasonic TX25AD2 (Euro-2
chassis) ,
A field call had been requested for this

set. When I arrived at the house I found
that the picture had a distinct lack of ]
width with severe EW distortion. As |
nothing obvious could be found. the sct
had to be taken back to the workshop.

The cause of the trouble turned ocut to be
(593, a little 0-01puF disc ceramic in the
EW drive generator section of the set. It
had gone short-circuit. G.B.

Bush 2059NTX

No colour was the reported fault. When ¥
switched the set on there was a
monochrome picture with a lot of wavy
lines swirling about. I noticed a very dis-
coloured electrolytic capacitor. C125
(100uF, 16V), near the 12V regulator
IC103. A replacement cleared the lines
and restored the colour.

For improved reliability C909 (47pF,
25V) and C910 (10uF, 50V) in thc power
supply were replaced. But the set would
not switch 1o standby, because the HT
switching transistor Q907 (2SC2335) had
failed. Oncc this had been replaced
everything worked correcily. G.B.

Ferguson ICC5 chassis

The symptoms were ragged verticals on
text only, and only after the set had been
in operation for ten minutes or so. Qut
came the freezer and the heat source. Use
of these revealed the culprit, which was
DV68 on the text PCB. Note that several
diffcrent text panels were used with this
chassis. P.T.

Goodmans TVC14VP (Daewoo
CP310 chassis)

The symptoms with this TV/VCR combi
unit were an audible click from the relay
at switch on, then reversion to standby.
The cure was to replace the HT preset
VR801 (4-7k(2); D807 (BY V95C) which
is in scrics with it, the 28D1555 chopper
transistor Q801 and the TDA4601 chop-
per control chip I801. The components in
this area should all be checked for dry-
joints. P.T.

Sony KV2521U (AE1 chassis)
The sound was OK but there was no pic-
ture, because the tube’s first anode supply
was missing. The cure was to replace the
first anode supply rectifier D803
(RGPO1) and R807 (1k€2, 1W) which is
in serics with it. P.T.
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AUDI
FAULT

Reports from
Robin Beaumont
Geoff Darby
Pave Gough and
Russell J. Fletcher

Aiwa AM-HX30 MiniDisc player
This personal player appeared to recognise
that a disc had been inserted. But a clicking
noise came from the mechanism, as if the
optical pickup was trying to drive itself
past the limit stop.

Once a service manual had been
obtained I was able to access the service
mode. which allows step-by-step start-up
of the playback process. The pickup would
focus on the disc, but when the disc servo
was cnabled there was no disc rotation.
Measurements on the tiny three-phase
motor, from the conncctor on the PCB,
showed that one coil was open-circuit-
When 1 carried out further dismantling 1
found that the flexible cable wasn’t proper=
ly soldered to the motor. Correcting this,
lollowed by careful reassembly, completed
a successful repair. R.B.

JVC CA-MXIL

This two-part audio system had performed
well for many years but had now developed
intermittent sound from one or both chan-
nels. If the case was tapped anywhere, the
fault would come and go. The cause of the
trouble turned out to be the loudspeaker
muting relays, which were intermittent and
had to be replaced. Similar relays can be
found in other JVC products. They can usu-
ally be recognised by their orange cases.

If the CD section of this modei has any
intermittent problems, resoldering the focus
and tracking servo driver transistors will
often provide a cure. The circuit reference
numbers are Q701/2 and Q733/4. R.B:

Sony MZR55 MiniDisc recorder
The initial problem with this personal
recorder was intermittent sound from one
channel. By the time it reached our work-
shop it wouldn’t play discs. The dry-joints
on the headphone socket were easily dcalt
with, but when an attcmpt was made to
play a disc the machine was noisy. Tt
seemed as if the rotating disc was fouling
the mechanism or the disc caddy.

Close inspection of the urntable
revealed that the plastic surface had deteri-
orated. As aresult the disc hub didn’t sit on
the turntable correctly. A new spin motor
was required. R.B.

Kenwood RXD-NV500

This unit wouldn’t play CDs. The cause was
quite simple — a defective spindle motor. To
get to the deck to change this item requires a
fair amount of dismantling, When you do
this, beware. The flexiprint is 60cm long
and comes nght up to the top of the unit. It’s
stretched quite tightly across the sharp edge

of the PCB, and is held down just béfore
its connector by a sticky pad. Just 10 make
matters worse, it’s paper thin and tears
casily. Don’t ask me how I know! G.D.

JVC CA-MXJ75R

This one was brought in because there was
no right output. Don’t be fooled, as I was.
Both channels were present at the inputs to
1C401, the source-select chip, but only one

signal emerged. The chip was OK however.

It transpired that this IC also contains
the electronic balance-control stage, which
can be adjusted only via the remote-control
unit. The owner hadn’t brought this along
of course. Once it had been obtained,
pressing the shift and bal-L buttons pro-
duced a balance display on the VFD,
enabling the sound to be re-centred. This
restored correct outputs. G.D.

Denon DCD635 CD

This stand-ajone hi-fi separate wouldn’t
display the TOC, though you could hear
the spindle motor turning. On further
investigation with the lid removed I found
that the CD was wrning very slowly.
When the spindle motor was tested with
the bench supply it seemed to be OK.
Closer visual inspection of the laser

assembly revealed the presence of a small |

47uF, 4V surface-mounted capacitor.
Anyone who has had experience of cam-
corder repairs knows how troublesome
these capacitors can be. A replacement
restored normal operation. D.G.

Technics SL-PG48A CD player
We've had several of these units recently
with the symptom “dead” or, strangely,
“plays the first track only”. The item to
check is C11 (2,200uF, 16V) in the power;
supply. R.J.F.

Kenwood KA4040 amplifier

If there’s no output because the protection
relay isn't energised, you will find that one
or more of the output transistors is short-
circuit. The fault will not be confined to the
final stage however. As a matter of course,
replace the pPC1298V driver IC and look
for burnt safety resistors — R83/85 in the
left channel, R84/86 in the right channel,
all 102. The transistors are difficult to
come by, but we have used equivalents (o
good effect: a 28D 1047 can be used to
replace the 2SD1717 and a 2SB817 to
replace the 2SB162.

If you have right channel failure, don’t
miss the safety resistors which arc tucked
away out of view near the front control
PCB.R.J.F.
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Fault reports from
lan Field

Geoff Butcher
Chris Avis

Jon Collins

and
Gerry Mumford

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

Reports can be sent by post to:
Television, Fault Reports,
Anne Boleyn House,

9-13 Ewell Road,

Cheam,

Surrey SM3 8BZ

or e-mailed to:
| tessaZ@btinternet.com

PVS/LVI
This Sony-based microfiche was dead. A
very common cause is failure of D80S,

| which the genuine Sony service manual

says is type RGP10G. But in every case

" /| I've come across to date it’s been a

BYD33G. The chassis is a converted TV,
and D808 was prone to overheating before
LVI added to its load a three-terminal 12V
regulator to supply the camera interface
PCB. In both TV sets and this conversion
the dicde often gets hot enough to blacken
the PCB severely, and leaky enough to
cause random failurc of PS801 (ICP-N15
or TIA Wickman). When D808 has cooled,
it usually proclaims its innocence by not
showing any leakage.

One of the PVS in-house engineers had
looked at the fault and ‘upgraded’ D808’s
reservoir capacitor C823 from 22pF, 50V
to 220pF, 25V. It had now ‘heaved’ its
rubber seal! 1 fitted the correct type of
capacitor, then tackled D808. The cure is to
fit the fastest available TO220-style rectifi-
er with a PIV of at least 200V. A BYW29-
200 works all right. Anything slower than
35nsec will run hot cven when rated at 16A
or morc!

Since fusible resistor R820 (0-47€2,
0-23W) never ever blows no matter what
other destruction is going on around it, fit-
ting in its place a choke salvaged from the
secondary output ripple filter of a scrap
switch-mode power supply will dramatical-
ly reduce D808’s stress and overheating.

There's a very small disc-ceramic pro-
lection capacitor in parallel with D808. It
also runs very hot and contributes to the
blackening of thc PCB. The TO220-style
replacement rectifier is a closer fit to the
capacitor’s mounting holes. This is very
handy: it can be fitted therc and a bctter-
quality capacitor of the same capacitance
and voltage rating can be accommodated in
the original rectifier mounting holes. LF.

NEC Multi-sync 3D Model
JC1404H -1
The mains input fuse had blown violently,,
leaving the inside of its glass tube metal-
plated! Cold cheeks quickly revealed that
there were no short-circuit semiconductor
deviccs, but I noticed that the crowbar pro-
tection thyristor across the mains bridge
rectifier had a few suspect solder joints
around its gate-damping components. |
decided to try powering up with a 60W
bulb across the fuseholder. The bulb
wouldn’t supply enough current to run a
monitor like this but, with the cable
between the power supply and the main
PCB disconnected, I found that the power
supply started up and produced correct
voltages at all its outputs.

It seemed that the most likely cause of
the blown fuse had been random firing of

682

—

the crowbar because of the poor soldering
around its gate pin. So I attended to this
and fitted a new fuse. At switch on there
was a loud bang and a cloud of steam as
the mains reservoir capacitor burst! I decid-
ed to search for the cleverly-concealed
voltage-rating label underneath the monitor
and, yes, it was a 120V model.

A phone call to the customer revealed
that it had been purchased *“very cheap”
from someone at a nearby US airbase.
When [ explained what had happened. the
customer suggested that if it was that bad it
could be scrapped for parts. 1 dida’t want
to raisc his hopes without checking to
make sure, but I was certain I"d seen the
unmistakable shape of an NEC switch-
mode power supply module on the "grave-
yard’ pile.

When | eventually found this itcm there
werc no markings on it, and in fact it was
very possibly a pattern spares exchange
unit. It had several extra outputs, and those
nearest the ones I needed were higher than
required. The original power supply mod-
ulc provided 170V, 85V and 24V, this one
96V, 24V, 12V, 5V and 220V. Fortunately
when I fitted it | found that the preset
adjuster had sufficient range to bring the
outputs down to the voltages required. All
the connectors were different, so the cor-
rect types had to be grafted on to the moni-
tor’s cable loom, using heatshrink sleeve.

The monitor worked perfectly with the
new power supply installed. My only con-
cern was that the old power supply had
hefty bolt-on sccondary-side rectifiers
while the replacement had smaller, wire-
cnded ones. To put my mind at ease, { sub-
jected the monitor to vigorous bench tests
with regular checks on the temperature of
the rectificrs. They remained surprisingly
cool throughout. I.F.

Daewoo 431X

The first time this monitor came in it had a
blown mains fuse. As I couldn’t find any
other fault I fitted a replacement, patted its
head and sent it back to its owner. Six
weeks later it was back again, dead.

This time the chopper transistor and one
of the mains bridge rectifier diodes were
short-circuit, and part of the PCB track to
the chopper transistor’s drain pin had burnt
out. After replacing these items and the,
chopper control chip, which had also
failed, 1 had a display but there was an
intermitient squealing noise with interfer-
ence lines on the picture. The squeal would
usually occur at start up and disappear after
a few seconds. Tapping the PCB almost
anywhere would set it off again. After
much fruitless resoldering and gnashing of
teeth I eventually found that the mains
bridge rectifier’s reservoir capacitor was
going open-circuit intermittently. G.B.
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Compaq 476

There was intermittent loss of line sync:
the fault could sometimes be made to
come and go by tapping the PCB.
Initially T carried out some resoldering
around the line timebase generator,
without success. I eventually found that
the causc was dry-joints at the 5V
regulator IC202. I have now had this
fault on two occasions.

Here’s a tip. When you have to resort
to blanket resoldering it can be difficult
to remember which joints have been
soldered and which ones haven’t. making
it easy 1o miss a few joints. I start by
using a fine marker pen (Staedtler
Lumocolor 313) to mark all the joints T
decide to resolder in an area. It’s then
obvious which marks have been
disturbed by resoldering and which
haven't. As a trace of marker is left
around the joint after resoldering. you
can also see which joints had been left
unmarked. G.B.

Philips 4CM4770

The problem with this 17in. monitor was
loss of line sync. Two attempts at fixing
it were required because. infuriatingly. it
cured itself the first time it was on the
bench. At the second attempt however
the fault stayed put long enough for me
to be ablc to discover that there were
healthy line sync pulses at the base of
the surface-mounted emitter-follower
transistor 7317 on the CRT base panel
but none at its emitter. A replacement
transistor cured the problem.

The original transistor was unmarked,
and I didn’t have the service manual. But
the exact type doesn’t seem to be too
critical. | used a BC817. G.B.

LG 99T/CF900
Apparently this monitor had gone “pop”
when moved and reconnected. There’s no
on/off switch, just an off button. When
this button is pressed the monitor
consumes just SW.

The standby supply is generated by a
separate little self-oscillating power
supply which is based on a TOP210PFI
8-legged device. There was a scorch
mark here, between pins 5 and 6. A spurt
of soot had covered the adjacent diodes
D916/919. and things looked bad. After a
good clean-up however no further
destruction came to light, and the
MOSFET etc. in the main power supply
all checked out QK. Even the sooty
diodes had survived, though the SA
mains fuse had blown.

Significantly there was a slot in the
glassfibre PCB between the two pins that
had arced - they do have high voltages
across them in operation. I cleaned the

-

slot and used a small file to enlarge it
slightly, then fitted a replacement IC.
The TOP210PFI is not listed by my usual
suppliers, but is available from RS
Components at a modest price. When
ESR checks on the electrolytic capacitors
in the surrounding area were carried out
€935 (100uF, 25V) in the main power
supply produced a high reading. I fitted a
replacement, but doubt whether this
component had contributed to the fault.

Standing well back, I plugged in.
There was no smoke or flashes, just the
welcome rustle of EHT. C.A.

Digital PCXAV-WZ

This monitor, made by Mitsubishi,
powered up with a green LED indication
and a click from the relay but no EHT.
The 25C5244 line output transistor 3503
was short-circuit. Further checks showed
that Q522 (258J449) and Q523 (ET453) in
the width and pincushion-correction
circuits were also short-circuit. I replaced
these items and powcrcd the monitor, but
the same symptoms were still present.
Further investigation revealed that the
axial fuse F501 was open-circuit. It’s
marked on the track side of the PCB as a
wire link, not a fuse. J.C.

Acer 7176l

The green LED at the front was lit but
this monitor was otherwise dcad. It has
two entirely separate switch-mode power
supplies, one to supply the lower and the
other the higher voltages. The lauter had
blown up, destroying the 25K793
chopper FET Q602, the UC3842
controller chip IC602 and the fusible
feed resistor R619 (0-5Q2, IW). This
seems to happen quite often with these
monitors, and can damage diodes D707-8
(UF5408) on the secondary side of the
circuit.

Once the faulty items had been
replaced the monitor powered up. but
there was partial line collapse because
the 25C4542 line output transistor Q311
was leaky. After fitting a new transistor [
found that there was excessive width
with EW bowing. The pincushion-
correction output transistor Q313 (TIP47)
and its driver transistor Q312 (2SD669A)
were both short-circuit. There were also
big dry-joints on the yoke plug. Once
these matters had been attended to the
monitor produced a perfect display. G.M.

AD] VD645

These monitors often suffer from
brightness problems. The symptoms are a
peak white raster with flyback lines, the
brightness control having no effect, and
the video-mute spot-killer circuit failing
to work at switch off. The cause is

always the sub-brightness potentiometer
VR853. which goes open-circuit. This is
not surprising, as the tiny component has
100V across it in normal operation. It’s a
100kQ2 miniature horizontal preset. G.M.

CTX 1565SE

The fault report with this monitor said
“picture stretched in DOS but OK in
Windows”. Actually in the 640 x 480
mode the line linearity was way off, bul
it was QK in the higher modes. The cause
was a massive dry-joint at relay RL701

in the line output stage. G.M.

Dell D1626HT (Sony chassis)
This gigantic 20in. Trinitron monitor was
dead apart from the front LED, which lit
up green. A visual inspection of the
power supply PCB revealed that C640
(470pF, 1kV) had split in half. This was
because the MX0841 dual-FET Q640
was short-circuit. In addition the fusible
feed resistor R640 (0-1Q2, 0-5W, Sony
part no. 1-202-933-61) had blown.

Replacement of these items restored
normal operation. The Japanese
Shindengen MX0841 dual-FET is
virtually unobtainable in the UK. You
can however obtain it from AudioLabs in
the US, at www.datadart.com G.M.

Smile CA6514DL

Therc was no bluc in this monitor’s
display. The cause was the 28C3953
driver transistor Q404 in the blue output
stage. Il’s quite a common fault with
these monitors, being equally likely in
the red or green channel. G.M.

VideoSeven N95S Model
KM800U

This 17in. monitor had poor focus at the
centre of the screen, though the focus at
the edges and in the corners was perfect.
In common with many larger monitors
nowadays, a dual focus pin tube is used.
Some time was spent adjusting the two
focus controis on the LOPT to sharpen
the image, but this was impossible. The
adjustments simply moved the blurred
patch around the screen.

T decided to check the active-focus
circuit and found that diode D500 (type
PR 1200 - use a FUF4007) was leaky. A
replacement made it possible to achieve
perfect focusing over the entire screen
area. G.M.

Acer 7154e¢

This monitor was dead apart from the
green LED at the front being on. A power
supply inspection revealed large dry-
joints at D702, which is a power rectifier
on the secondary side of the circuit. It's a
big TO220-cased device. G.M.
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'VCR CLINIC

Reports from
Eugene Trundle
Roger Burchett
'Robin Beaumont
Ronnie Boag
John Coombes
Peter Tennant
Chris MacRae and
Glyn Dickinson

We welcome fault reports from
readers — payment is made for each
fault published. See page 682 for
details of where and how to send

" reports,

Sony SLV-ER7UY

We’ve had a couple of these machines in
the workshop with the same symptom: the
deck shuts down a few seconds after a
function is selected, or at a random time
during any form of tape motion. In both
cases the cause was dry-joints at drum
motor plug CN1 on the under-deck of the
MD56 PCB. E.T.

Hitachi VTF645E etc

The VTF645E shares with various other
Hitachi models the US deck. A problem
that’s now becoming common with this
deck is no spool rotation, with tape spillage
during eject. Usually you will find that the
reel-drive pulley/clutch assembly (part no.
KX 11443) has slid down its shaft and is
out of engagement.

If the same symptom is present intermuit-
tently, the possibilities are: a damaged
back-tension band; faulty change and/or
gear drives KF10513 and KF10501; or
even a faulty capstan motor. E.T.

Daewoo DVF502

This machine spent many days on the soak-
test bench before it revealed the cause of
intermittent deck failure. We finally saw
that the cause was very simple — the load-
ing belt occasionally slipped. SEME stocks
it under part no. BELT4154. E.T.

Ferguson FVO5HV

Since this machine had died during a thun-
derstorm and simultanecus power cut, we
feared the worst. No short-circuit semicon-
ductor devices were found in the power
supply, but a scope check showed that it
was pumping at a rate of about 1Hz. 1 was
relieved to find that replacement of the
electrolytic capacitors CPO07 (10uF, 50V)
and CP008 (100uF, 25V) on the primary
side of the power supply cured the fault.
E.T.

Aiwa HVFX1500

This VCR would sometimes stop during
loading or eject and shut down. A mode
switch problem of course. It’s easy enough
to dismantle and clean the switch once the
deck has been removed. R.Bu.

Philips VR600/05 (Apollo 11
chassis)

The dealer who sent this machine to us said
that the recorded pictures were poor. He
thought that playback was OK, but our
test-pattern tape revealed line jitter and low
Juminance level. The fault was present
when using the scart output, thus eliminat-
ing the RF modulator. Oscilloscope checks
showed that the video waveform was poor,

with low-amplitude sync pulses, severe
ringing on syncs and LF video loss. The
E-E signal was normal.

Most of the video processing in this
machine is carried out by the LA71527TM
chip 1C7007. It can be difficult carrying
out measurements on the underside of the
board while the machine is playing back,
but I was able to establish that the videco
output waveform at pin 25 was good while
the retumn videe waveform at pin 26 was
distorted. The only components between
these two pins are a de-emphasis network,
the emitter-follower transistor Tr7002, and
capacitor C2012.

C2012 is a 4-7yF electrolytic. The fault
cleared when I bypassed it, so I fitted a
replacement. On test the original capacitor
read completely open-circuit. R.Be.

JVC HRJ1625

If the symptom is failure to accept tapes,,
replace the change arm assembly and the
mode switch. R.B.

Akai VSJ217

There was no rewind and tape was left out
on eject. The cure was to replace the bro-
ken clutch assembly. R.B.

Sanyo VHR278

This machine wouild cut out in the fast for-
ward and rewind modes and leave tape out
on cject. The cure is to replace the com-
plcte mounting clutch, part no. 613-175-
0661. R.B.

Tatung TVR774N

If the fault is nc E-E sound, try replacing
the NV memory chip. This usually pro-
vides a cure. R.B.

Ferguson FV67

The complaint was no results. On investi-
gation 1 found that there was no voltage at
the base of TT26 though there was 6-5V at
its collector. The cause was IT25
(U2559B). Check it by replacement. J.C.

Panasonic NVFS1

If the complaint with one of these VCRs is
no results, check C1045 (47uF, 10V). It
tends to loose capacitance or develop a
high ESR. Anocther symptom caused by
this capacitor is intermittent operation. J.C.

Philips VR676

This medej is fitted with the Queen deck.
If one of these machines won’t accept a
cassette, remove the lift assembly and

- check the long metal bar with a cog at each

end. These can crack, with the result that
the cassette jams when inserted.
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Unfortunately they are not available sepa-
rately. You have to order a complete lift
assembly, item 150, part no. 4822 443
64112. J.C.

Ferguson FV33H

In many cases the cause of no results is the
fact that the STR10006 chopper chip ICI is
short-circuit. Sometimes the 39V zener
diode D25 doesn’t go short-circuit quickly
enough to protect IC1. When you find that
IC1/D25 are short-circuit, check whether
R9 has gone open-circuit. J.C,

Samsung 5V421K

If there 1s no display or a dim one, the item
to check is C37 (100pF, 16V). In one
recent case 1 found that the capacitance had
fallen to 25UF while the ESR reading was
very high at 20Q. J.C.

Panasonic NVHD660

There was a cassette stuck in this machine,
with no eject action. The diagnostic display
showed H02, which means no capstan
drive. But, afier dismantling the cassette
housing, I found that the 2SD25440PQA
12V regulator transistor Q1007 in the

power supply section was the cause of the
trouble. It’s mounted on the main PCB and,
if incorrectly positioned, the action of the
shaft unit can rip its legs off. J.C.

Hitachi VTF645

If there are no outputs from the power sup-
ply check whether C6 (1pF, 250V) is open-
circuit. J.C.

Sanyo VHR277

If the complaint 1s no results, check the
power supply to ensure that there are no
capacitors with their jackets shrunk or dried
up. If there are no problems of this sort,
check whether circuit protector PF512 (1A)
is open-circuit. J.C.

Hitachi VIM720

Any number of faults in the power supply
could cause the no results with no display
symptoms. In this case however the cause
turned out to be a faulty mode switch. J.C.

Toshiba V813B

This VCR wouldn’t record — all other func-
tions were OK. The actual symptom was
repeated recording for two seconds with

two-second pauses in between. If the VCR
was left, this would continue for as long as
it was on timer or straight recording.

It tock some time to discover the cause.
After stripping out the deck and PCB I
found that there was a hairline crack 1n the
PCB, at the left bottom edge near the lower
drum assembly. P.T. <

Matsui VP9407A

A customer gave me this almost new VCR.
He thought it was faulty and had bought
another one. All that was wrong was that
the RF output had been disabled. To set the
RF output or enable it, hold the on button
on the VCR down until the display flashes
off, then select RF output with the VCR’s
channel down button. C.MacR.

Hitachi VIM722 and 822 series
These VCRs can suffer from odd faults
such as unstable audio, sticking in the LP
mode, servo hunting and so on. Once the
fault area has been isolated, replace the
4-7uF capacitors there and the fault will be
cured. These capacitors usually leak.
Oddly, it only seems to happen with the
4-7uF capacitors. G.D.

—

ﬁ-low to pay
[VCR Fault Finding Guide) poperback

Q | enclose a cheque/bank draft for £
i (paycb|e to Reed Business Information)

Please charge my credit/charge card

Credit Card No: Expiry Date:

Q Mastercard O American Express O Visg 4 Diners Club

"\

Television magazine's VCR Clinic column is a
unique forum for practical servicing tips, with
the UK's leading service engineers and
servicing writers contributing their observations
and recommendations month by month. But try
finding those faults reports for the Amstrad
XYZ123 that's on your bench. Even with an
index you will be chasing through a pile of
magazines... until now, Peter Marlow's VCR
Fault Finding Guide is o distillation of the most
used fault reports from 11 years of Television

Signature of Cardholder_

magazine. Arranged by make and model the
information is extremely easy fo cccess, and the

Nome

Cardholder’s statement address: {please use capitals)

book is a convenient size for the bench or to

carry with you. This will undoubtedly become
one of the service engineer's most useful tools.
Unlike other fault guides, this one is based on

Address

top quality information from leading authorities,
and genvine repair case studies. This is reaHife

servicing information, not just @ compilation of
manufacturers' manuals,

- Approximately 2,000 reports on 193 models
from 35 different manufacturers Instant on-the-

s spot diagnosis and repoir advice Television
magazine's leading writers' wit and wisdom
available for the first time in book form.

\Post Code __ _ _TJel

.

Post your order to: Jackie Lowe, Cumulus Business Media,
Anne Boleyn House, 9-13 Ewell Road, Cheam, Surrey SM3 8BZ
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JACK’S WO

Jack Armstrong

Grundig digibox power supplies
The Grundig GRD200 and GRD4({) series
Sky digiboxes were reasonably reliable
during their first year of service, but I am
now getting one or two in the workshop
each week because of power supply prob-
lems. Symptoms vary, and can include a
whining noise from the chopper trans-
former and channels missing with the “no
satellite signal” message instead. There
have also been reports of picture break up:
Whatever the symptom, the cause is
almost always one or more faulty elec-
trolytic capacitors in the power supply. 'm
tempted to say "I told you so”, as I predict-

Photo 1: Grundig
digibox power sup-
ply with three

Photo 2: Grundig digi-
box with two heat-

sinks, one right-angled,

ed thal this would happen when these digi-
boxes were first released — because the
electrolytics are crammed into a small area
amongst warm heatsinks. But other digi-
boxes, such as the DRX 100, use similar
construction and don’t, as yet anyway, suf-
fer from power supply electrolytic capaci-
tor failures.

In my opinion the root cause of the
problem is more likely to be that the elec.
trolytic capacitors used in the Grundig
power supply are of poorer quality than
those used in other digibox power supplies.
Switch-mode power supplies generate puls-
es with very fast rise times. These must be
absorbed by the electrolytics. If an elec-
trolytic capacitor’s ESR is too high the
pulse energy will, under this kind of
assault, be dissipated inside the capacitor in
the form of hcat.

Fortunately the capacitors concerned
are quite easy to replace — once you've
removed all the glue! Note however that
the negative lead of these capacitors is
denoted by a crosshatched semicircle on
the PCB. In Pace receivers this marking
denotes the positive lead. It’s very easy
to confuse the two.

The faulty capacitors may be-obvi-
ous, as thcy tend to bulge — and often
have a brown stain on the aluminium top
where venting has occurred. Any capaci-
tor that shows such obvious signs of
deterioration should be replaced before
mains power is applied.

To save us all a lot of trouble,
SatCure (01270 753 311) now has avail-
able Relkits that contain all the capaci-
tors required. Most of them are a frac-
tion larger than the original ones, as
low-ESR types are supplied. In fact one
capacitor is an ultra low-ESR type, to
prevent repeated failure.

are catered for by SaiCure’s Relkit 33a and
33b. Kit 33a is for the power supply that
has three straight aluminium heatsinks, see
Photo 1. Kit 33b is suitable for the rest,
which have just two heatsinks, one of them
bent at right-angles, see Photo 2.

For more information on these kits, refer
to the SatCure Sky digibox web site:

http://www .satcure.co.uk/gds20(.htm

Modem problems
It’s the lightning season again, and I've
had reports of digiboxes failing. If the
result with a Grundig box is failure of the
modem, the symptoms may be as follows.
Normally start up is indicated by the green
LED on the motherboard and the front-
panel standby LED coming on then going |
off after a couple of seconds. The standby
LED then comes on again, followed by the
green LED. This time they remain on. If
there’s a motherboard or modem board
fault however the on-off sequence will
often continue, with both LEDs going off
and on every few seconds. I’ve never !
known a power supply problem to result in |
the LEDs flashing like this. GenServe
(01793 886 322) can repair the medem ;
board assembly. The cost is in the region of '
£75. ‘
Pace receivers don’t have a separate
modem board. A telephone line surge can
cause failure of IC U700, the optocoupler,
and the nearby zener diode. As with most t
digibox faults, the symptom is usually ,!
1

stuck in standby. I don’t have the skill (or
eyesight) to be able to remove U700, so I
send receivers with this fault to Pace for
repair. A phone-line surge occasionally
destroys other components as well — I don’t
wanlt to get involved with repairs that could
turn into a nightmare.

ZIF tuner

The zero-IF tuner in later Pace digiboxes
seems to be prone 10 failure, with symp-
toms that range from some channel$ miss- |
ing to the all-too-common stuck in standby. |
Replacement tuners were in short supply
when I spoke to Pace. but you can get 1
faulty ones repaired by MCES in
Manchester (0161 746 8037) or Kesh
Electrics in Northern Ireland (02868 631
449).

Panasonic digiboxes J
I haven’t had many Panasonic digiboxes in
for repair and don’t know whether this is
because they are rare or very reliable. The
RF2 conncctor scems to break off rather
easily, and the 3-6V zener diode across the +
3-3V supply occasionally dies for no
apparent reason. When [ was at university

T was told that low-voltage zener diodes |

straight heatsinks. Use Relkit 33b. There are at least four different ver- can’t be made with a sharp ‘knee’ charac-
Use Relkit 33a. sions of the Grundig power supply. They teristic. As a result the zener point is ill-
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defined and cannot be relied upon. I'm not
sure what this means in practice, but know
that my old, arthritic knees can’t be relied
on either!

Software problems

The current (July) Sky digibox sottware
seems to be causing problems. Many users
have reported that their receivers lock up or
switch themselves to standby. My own
Pace 2200 digibox did strange things after
the Personal Planner software upgrade, but
disconnecting the mains supply for a few
seconds cured most of the problems. The
Personal Plannier cannot be relied upon
however. When it has been set for a specif-
ic programme the VCR will ofien record a
blue screen.

Panasonic digiboxes scem to be worst
affected by these software probiems.
Although 1 can’t get an official statement
from anyone, rumour has it that BSkyB is
working on a solution.

Tuner failures

While the number of Pace wner failures has
increased, the number of Amstrad DRX100
tuner failures has slowed to a trickle. I'm
not sure whether this is because people are
taking up BSkyB's £50 exchange offer or
because most DRX 100 receivers have now

been fixed. It will be interesting to see if
the repaired tuners begin to fail again next
year!

Apple matters

Apple is opening retail stores in America.
Here's why. Apple currently has aboit five
per cent of the personal computer market.
That might not sound a lot, but is higher
than cither BMW or Mercedes’ share of the
car markel. It means that some 25 million
people around the world use Macs. Apple
wants to convince the other 95 per cent that
“*Macintosh offers a much simpler, richer
and more human-centric computing cxperi-
ence”. It believes that the best way to do
this is to open Apple stores in their neigh-
bourhoods.

The stores will {et peopie “experience
firsthand what it’s like to make a movie
right on a Mac; or burn a CD with their
favourite music; or take pictures with a digi-
tal camera and publish them on their person-
al website; or select from over 300 software
titles, including some of the best educational
titles for kids; or talk to a Macintosh
‘genius’ at the Genius Bar: or watch a
demonstration of Mac OS X, the revolution-
ary new operating system, on a giant 10-
foot diagonal screen. Because. if only five
.of those remaining 95 people switch to

Test Case 465

Macs it will double Apple’s market share.”

Fine words indeed. Judging from past
expericnce, we can cxpect to see similar
Apple stores in the UK in about ten years’
time!

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

You can also contact Mac Users
and ask questions at the
Yorkshire Mac User Group web
site (YMUG}:
hitp://www.ymug.vork.co.uk

Information about Sky Digital
Satellite receivets can be found
at:

http:/fiwww . Saic _Cosuk

You can crder Apple Mac cables,
connectors, batteries and other
accessories from the SatCure
web site at:
http://www.satcure.com

The Test Case workshop was not at its best. For one thing Sage
was off sick, booked into the local hospital because he was suffer-
ing from some sort of difficult-to-diagnose ailment. Speculation
suggested that it might be to do with all the red wine he drinks. The
others certainly missed his diagnostic powers, cven though the
summer workload was relatively light. Real Technician was fur-
ther concerned to discover, one bright Monday morning, a com-
plete PC outfit and a digital camcorder (Canon DM-MV?20) on the
awailing-repair bench. Some have greatness thrust upon them, he
thought, as he read the job card.

Three problems were described. First, an edited “movie’ took
many hours to render, that is to be assembled on the hard disk.
Secondly, when it was complete its playback appeared to run at
about twice the normal speed. And thirdly the final production
could not be exported back to digital tape for archiving. Wow!
And all Real Technician had been expecting was the usua! diet of
dead TVs and VCRs with dirty heads.

When the PC and digital camcorder reached the front of the
queue they were taken 1o RT’s repair bench, where they were fired
up. The PC was found to be fitted with a FireWire capture card,
and was loaded with an edit program. These had come as a pack-
age, which also contained assorted software in the form of titling
and ‘effects’ tools. In addition there were a FireWire link lead and
some user instructions, the latter to enable the operator to climb a
steep learning curve quickly. RT did this to the best of his ability.

The capture card translates IEEE 1394 video and sound data
which arrives via the FireWire link into a form that the PC can

recognise. The edit system earmarks chunks of sound and vision
data for later positioning in a ‘timeline’ specified by the user and
stored in an edit decision list. The software provides a variety of
corrections, transitions, litles, captions and effects: instructions for
these are stored alongside the sound and vision data to which they
relate. This lot is held on the hard disk memory for later process-
ing, or rendering, which can take many hours as each frame is
taken from the hard disk, individually processed, then returned to
another location on the hard disk. The fimal phase (‘make tape’)
plays back the data from the disk, translates it 1o IEEE
1394/FireWire format, and passes it back to the camcorder or other
digital video (DV) recording device. Some cards also provide ana-
logue signal interfacing.

A thirty-minute ‘production’ was already present on the hard
disk. Sure enough it did play back in a fast. jerky fashion. And yes
the Canon camcorder did seem unable to accept the data from the
PC for recording on tape in digital form.

RT went to the edit system’s set-up menu and, to the best of his
ability, checked the settings there. He didn’t find anything unto-
ward. He then went to the settings and tools of the PC’s Windows
98 operating system, where defragmenting the hard disk would
have helped to some degree.

For answers 1o the other problems RT managed to enlist the
help of Doc Colin, who is a computer enthusiast, and salesman
Peter Patter’s friend. who is deep into computer-video sysiems.

Do you have any ideas about this, in terms of either hardware
or software fixes? For the sohutions, turn to page 696.
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' Reports from
- Christopher Holland

and
Gordon McCrea

Personal planner
The personal planner was recently sent to
digiboxcs via an over-the-air software
upgrade. It cnables the user to instruct the
digibox, when in the TV guide mode, to
show a reminder that the next programme
of interest is about to start or, aliernative-
ly, to change over (o the programme autoz
matically.

Just after the software upgrade to my
Panasonic TU-DSB30 1 found in the plan-
ner a ‘phantom programme’ that couldn’t
be deleted from the list and didn’t have a
channel number listed against it.
Rebooting the digibox from the mains did-
n’t remove the programme, but I found
that when the viewing card was removed,
the digibox was rebooted and the card was
then inscrted after the normal “please
insert the card” message on ch. 998 the
phantom programme had been removed
from the planner.

A customer who had the same problem

with a Panasonic digibox rang us up about

it. He was able to remove the phantom pro-
gramme in the same way, by following the
instructions we gave him over the phone.
C.H.

Remote-control TV setup codes
Sctiing up a digibox remote-control unit
for a customer’s TV receiver can some-
limes be difficult when the set is not a
familiar one. Fortunately help is now avail-
able from the digibox itself.

Press the interactive button and select
the recently added option 6, Sky Enquiries,
sec Photo 1. You then arrive at the Sky
Enquiries Home page, see Photo 2. Select
the Technical Assistance option, sce Photo
3, and go to the “Your Sky remote control”
option, This brings you to the Your Sky
remote control page, see Photo 4. Select
“How can 1 set up my Sky remote con-

Photo 1: interactive page with the recently
added Sky Enquiries option 6.

Uss Crd 230w BAyn, thad Preie Selact ._9

“r.l

Photo 2: The Sky Enquiries Home page.

Sty Frquiries
Technmical Assistance

1'7ess Jelect T8 3ot Un YOUT SKY TemSie Contrm .._’

b

Photo 3: The Technical Assistance page.
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trol?” Next select “Setting up your Sky
remote control to operate your TV”, see
Photo 5. You are then prompted to select a
manufacturer, starting with an alphabet, see
Photo 6. If you choosc say B as the option
you get a list of brand names that begin
with B, see Photo 7. To iake Baird as an
example, Photo 8 shows a number of
remote-control setup codes that can be
entered.

I’ ve found it helpful to write down the
codes shown before trying them out,
because when you press the Sky remote-
control unit’s TV button, as you have to do
before entering the code, the digibox
reverts to the TV channel that was being
| reccived prior to entering the interactive

Wy iar'] | By, Cos relnn S s vy Wy sty
y e
Wl sa T sgeenn Teevwviindl el sareiney welh sy Jivy daeete

Ty Ty LRy AoREL Sange Sharmls A
BT T

Photo 5: Technical Assistance - setting up
your SKy remote control.

Sky Enquiries
Technical Assistance

- tmote to operate your TY
Fellom the mitruchans below to chian 5 TY code

§ Hghlight tha initial irtter of the make of your TV balowr
g P for Punazemic

Photo 6: First stage of setting up the
remecte control.

Table 1: New digital channels from 28.2°E.

Frequency Satellite/ Pal.
{GHz) beam

11-508 (D3S) Eurobird H
11.585 (D75} Eurobird H
11-680 (D12S)  Eurobird \
12.324 (32} Astra 2B N v
12-402 (36) Astra 2B N v

Channel

Premiership Plus {433)

Best Direct, Sinhata, Aljazeera {EPG nos. TBA)

Digital Classics TV (461)
Real Radio (tests)
Student Broadcast Network (tests)

N = north beam. TBA = to be announced.

menu. You might then have to repeat the
procedure, which can be a bit tedious if the
code that finally works is the last one on
the list! C.H.

Digital channel update

Table 1 lists new channels available via
Astra and Eurobird, with the transpondcr
number in brackets after the frequency and
the EPG number in brackets after the chan-
nel name. C.H.

Pace DTR735 ONdigital box
We’ve had a few of these boxes that would
intermittently lock completely. A mains
reset would occasicnally produce the
“update error” message on the front-panel
LED display. In this event a close cxamina-
tion of the flash memory pin connections
may reveal dry-joints, especially around
U253. These chips are easy to resoider if
you run a flux pen down the pins and fol-
low up with a well-practised movement of
the soldering-iron tip.

For useful soldering information it’s
worth taking a look at the Metcal site
(www.metcal.co.uk). G.McC.

Pace 250083 digibox

The 250083 is the latest, silver {though
early ones were grey) digibox from Pace.
There are two boards inside, the power sup-
ply now being off the main board. The lat-
ter has the new STi5512 processor which,
with 256 pins. has considerably reduced the
component count on the board. It incorpo-

Crovia yoor TV Manutachn s, ram tha (< b
Bang & Olfren | Barew
Beko
Bestar

Blapuridt

Photo 7: Brand options -under B.

rates a programmable transport-stream
demultiplexer; an ST20 32-bit CPU; an
MPEG-2 decoder; Macrovision copy pro-
tection; a Sky 1 conditional-access module:
an improved graphics display system; an
MPEG-2 encoder; and interfaces for exter-
nal memory, IEEE 1394 connection, an 1°C
bus, teletext and smart cards. This proces-
sor runs hot, and when it fails you have a
box with which the red standby LED lights
up but nothing clse happens.

The STi5512 is a ball-grid array (BGA)
device, which means that the pins are actu-
ally in ball form arranged as an array
beneath the IC. Unless you have suitable
-equipment to replace a BGA, this job is
best left to a specialist.

The box can refuse to start for other rea-
sons. There could be a power supply fault.
Another common cause is the ZIF (zero IF)

tuner which, when it fails, can produce a lot

of incorrect I2C data. The box will have the
-same red LED display. The difference this
time is that the STi5512 processor is work-
ing and, if you press a button on the
remote-control handset, you should see the
remote-command LED (also red) lighting.
though the command will not work. The
tuner can be sent to Kesh Electrical, 6-8
Main Sucet, Kesh, Co. Fermanagh, N.
Ireland BT93 ITF {phonc no. 02868 631
449, fax 02868 632 003) for repair. The
company says that a repaired and tested
replacement will be sent out on the same
working day as receipt of the faulty one.
G.McC.

Sky Enquities
Your Sky temote tontrol

Hore of fie abgve 033 100 01 U7 18 220 In

56 245 571

B Previocs paga

Use your axeew lorys 1o MOACGT your cholce Then
Poess Seledt for wtructions
Frr

e

: &

Photo-8.4T he Baird example.
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Fax: 020 8710 2016

E-MAILS p.hunce@cumulusmedia.co.uk

020 8722 6028

To reserve your wehb site space contact Pat Bunce

Tel

r

AcquiVision
http:/ /www.acquivision.com

Acquivision solutions, including XY-
Plotting, Oscilloscope (with FFT), Data
Logging and Custom Software, have
been getting the most from computers
since 1994, Download software.
Telephone [01903) 830502

Alltrade
http://www_alltrade.co.uk

(ALLTRAYE

Phone 01273 413798 Fax 01273 425700

Full ecommerce site with over 1500
products with in-sfock quantities!! We
supply everything associated with
Digital/Analogue Terrestrial &
DTH/Motorised Satellite reception. Al
Antennas. All Brackets. All Cables. Al
Connectors. All Amplifiers. We
provide a free MATV/SMATY
planning service as well.

A.R.D. Electronics Plc

http: /www.ardelecironics.com

JTROFALIND
1282 W92008

AR.D.'s Website details all the
information you need to know about
this new and exciting elecironic
component distributor. It shows how
to: open an account {credit or cash),
obtain a trade catalogue and place
orders [both online and direct)

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

For history buffs and the curious
here’s o?cgscinoting site containing
early TV recordings and their
background.

BBC

http://www.bbc.co.uk/enginfo
If you need any help with youf

reception go to this site - both of the
addresses point here. There’s special
advice for people with loft
installations, and caravaners and
boating enthusiasts.

Doknet Service manuals
hitp:/ /www.doknet.com

This Dutch site says it has 350,000

service manuals and 1 million service
arts. You interogate the data base by
Elling out an order form, with the
"request” box ticked, and then wait for
an email to arrive back on your
computer. However, an on—zne index

would be useful and maybe on-line

downloading of the manuals.

Donberg Electronics
http:/ /www.donberg.ie
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As the leading distributor for the TV,
Video and Audio trade in Ireland, we
supply over 2000 shops & service
dept with Audic-Video and TV spares,
Semiconductors, Test Equipment,
Service Manuals, Remote Controls efc.
At present we stock over 30,000
different lines

EURAS International Ltd

http://www .euras.com/english

"The definitive fault index... based on
feedback from manufacturers,
technicians and workshops throughouf
Europe” IER Magazine. Available on
CD-ROM including ECA vri-disk 2000.
Subscription includes free Internet
access for update downloading,
access to pin board, discussion forums

(]
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and classified ad section. Monitor
database also available.

Goot Products
http://www kieagoot.co.uk

TRADING

catalog content

Kiea Trading Company is the sole agent
of Goot products, We specialise in
supplying the soldering and desoldering
product range manfactured by Goot
Japan for the UK market. Goot uses
ocﬁcnced production technology fo
manufacture high quality soldering iron
products for industrial, prfessional and
general purpose use.

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

i s 23

Matrix Multimedia publishes o number
of highly interactive CD ROM:s for
learning electronics including: Complete
electronics course, Analogue filter
design, and PICmicro(R) microcontrolle
programming (C and assembly).

M.C.E.S.
http:/ /www.mces.co,uk

The MCES site gives details of our range
of service incluging Tuners, Video
Heads, RF & IF Modules plus latest

prices and special offers.

NTL
http:/ /www.ntl.co.uk

Go to this site for information on NTL™s
Broadcast, interactivé-and Telecom

services, including packages for home
areq by area. There's also a useful
transmitter site map and database,
giving locations and information. The
site also contains useful documents,
which describe digital TV, interactive TV
and digital Radio. There’s also a useful
contacts list.

Mauritron Technical
Services

http:/ /www.mauritron.co.uk

The UK's leading independent supplier
of Service Manuals and Operating
Guides from valve fo video. Also

available on CD Rom or download
direct from the internet.

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

PC Universe supplies core computer
components at "WORLD-beating"
prices. Our range of reliable brand
name products is available to order
online 24-7.

Nationwide delivery. Free Tech support
at all levels. Call LO Call 0845
4585817

Sky digital repairs
http:/ /www.horizonsatellites.co.uk

The Horizon site gives deiails of our
range of products and services including
Sky Digital Receiver Repairs.

Switch-it-on
hitp:/ /www.switch-it-on.co.uk

We sell multiregion dvd p[ozers to trade
and public, also tv, videos, hifi and

= “fears

playstation 2. We design our own
upgrades on dvd and we sell all spare
parts. All makes and most models
stocked.

Timecast
http:/ /realguide.real.com/stations/

This site contains listings of TV and
Radio stations available on the Internet.
There are also some fixed cameras
positioning in locations rc:nging from
Eame park, high streets and people's
ouses - not exactly captive viewing! But
an interesting thought - are PCs and TVs
going to eventually "get married"2

Televes
http:/ /www televes.com/ingles/
ingles.htm
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Televes website wos laynched as an
easier way fo keep in contact with our
World-wide Network of Subsidiaries
and Clients. This site is constantly
ui:doted with useful information/news
plus you can download info on our
range: TV Aerials & accessories,
Domestic and Distribution amplifiers,
Systems Equipment for DTT and
Analogue TV, Meters and much more.
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The Service Engineers Forum
http:/ /www_.E-repair.co uk.

A brand new site dedicated fo the needs
of service engineers confaining detailed
servicing articles, circuits & repair fips.
The site also includes for sale, wanted &
special offer sections, industry news &
much more. An impressive site well
worth visiting.

For customers without net access,
servicing product details are also
available by ringing Mike on 0151 522
0053

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

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

UK Mailing List Group

hitp://www .egroups.com/list/ukivr
epair

Following on from the newsgroup
discussion last month there is a UK Email
group for TV technicians where you can

send an Email fo everyone in the group.
There's just over 30 people in the group
at present. For more details and how fo
register look at the egroup home page.
Just a general comment though - you do
have to be careful who you give your
Email address to so that you can avoi
"spamming"” - that is getfing lots of
unwanted Email about dubious Russian
site {amongst others}.

PSA
http:/ /www .psaparts.com

s =
l’ Speclaliat Semiconduttors e 8 !

Chmmping Lot & et 0 T

- Gy

[PSA

» [ranage iy 2
B PeFbM peok ebuye BT Sele Cadlow  Add B o Yo Ot AT
- e L s i By Faeam odd (B128 FBLL 34T
W e g Sy BeFe e {4120 WP 455%
Sortn

N maniov B gt ey oFChont ek oo en Ehan fut
o ot S priem

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

Repairworld

http://www.repairworld.com

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

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

Vintage Wireless Co London

hﬁp:(/www.vintogewirelesslondon.
co.u

Phone 0207 2583448 Fax 0207 2583449

,é_j'u.'-r"ﬁi_ Vintage Wircless London &2
. = — o R,
3t ! L

MY SAY Fetcarms Al 1 7T AASY T e LIS EIE I

Supplies of vintage hi-fi, wireless, sales
& service, spare parts, valves,
components, fransformers, knobs,
ceramic cartridges, stylus and more.
Vintage hifi litreture, magazines,
cirevits. Wanted tannoys & early hi-fi
audio valves for cash.

e O [ .

Put your web address in front of 21 000
electronics enthusiasts and experts.
Television acknowledges your company’s
need to promote its web site, which is why we
are now dedicating pages in every issue to
announce your

WEB ADDRESS.

This gives other readers the opportunity te
look up your company’s name, to find your
web address and to browse the magazine page
to find new sites.

We understand that cost is an important
factor, as web sites are an added drain on
budgets. But we are sure you will agree that
the following rates make all the difference:

FOR 12 ISSUES:

Lineage only will cost £150 for a full vear, just
£12.50 per month.

This includes your company’s name, web
address and a 25-word description.

Lineage with colour screen shot costs £350 for

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

This price includes the above mentioned
information, plus a 3cm screen shot of your
site, which we can produce if required.

To take up this offer or.for more
information ring:

Company name ‘

Web address
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Special Offer Sale — 20 Remote Controls £20.00 (mixed all well known brands)

FERGUSON ICC 7 HAND SET £3.00 | CARDIOID CAMERA MICROPHONE-VA SUPER SAMSUNG TECUS983 VA24A NOKLA
- 218 TELESCOPIC BOOM & STAND £500 | VYHF-Tuner with Aerial Socket RC202 £4.00
FERGUSON VIDEO CHASSIS.TXS80-NEW-NOTUNER PP £5.00ca £15.00 Fit most pew TV's £5 VP01
e ey 00 | CHOKE-MAINS INPURTXS-TXI0 £4.00 D196
N £300 | CHROME BOARD-ICCS 35-VICK DESOLDERING BRAID 1.5 meter mwniv;gso o
FERGUSON it Lot bl £600 | Size AA (2}, Slze AB (3), Size BR (4) L ey
Y O R TERIAG00 1500 | Ly, PVILY, FVETLY. FYGELY EACH  £30.00 TV AND VIDEQ £2.00
24V DXR240V AC 1 O e Sl e 18 VIDEO HEADS FOR 220 vioro wimii1.cp - 199293 MopELS £5.00
BENCH POWER SUPPLY YARIABLE F\-’?TH‘V n 3 300 | Amstrad 6000, Amstrad §900. ficads & Drum PANASONIC
0-30V 3A-TWIN METERS PIP£5.00ca £50.00 g J J EURS1142 £10.00
BRIDGE RECTIFIERS 10 FOR £1.00 :'_"S\'; e 120 | FERGUSON NICAM MODULE T | _| Tci632 7162 TC2232 oy T
BURGLAR ALARM KIT full description £7.00 U ’ .| Art No 989 591-E00 £5| X200 TX2088, TN2200, TXT23 EACH £200
MODULATUR-SATELLITE-T1040-SRD34 £200 i ; TXZ245, TX2300, TX 2636, TX3300 EACH  £800
CAMCORDER-UNIVERSAL BATTERY 9.6V — - g
PANEL-10 MIXED FROM TX9 TC1CCS £20.00 RC201 TV REPLACES TNZI117Z
1400MA FOR JVC-PANASONIC-PHILIPS £5.00 | b\ vl DECODER-ICCS £5.00 L.O.PT. A
CAMCORDER-RIPUD SHOULDER POD £300 | pAvEl TRONT.TX 100 cing | 36061, 36162, 36362, 36383, 36481 o) o
cﬂﬁxﬁvmv ANZMRV EACH G i FANELAUE DS X1 U mmsg. ’?3‘9‘??‘1" g PHILIFS
s L :
Eey Pk =P | PANEL-REMOTE AND POWER SUPFLY 2432211, 2432351 2432401 2432851 NEW [YPE UNIVERSAL £1.00(3In 1)
SNAZEV, 6NVZKV. SNL2KY EACH 3P 1 FVIIRDISPLAY PIPELOOca  ES.00 | 2432871, 25379R1, 2432084 RC4001
B O R LR O UG e N 250 | pANEL-REMOTETX9.TXI0  EACH £5.00 | 2433957 2534141 2434393 SAMSUNG
:_'r\cm:‘&-i 13 VOET 5 PANEL-REMOTE-TX 10-54001 £5.00 iﬁ;;iz E:;-;Z‘E’ HANDSEYS, TV & VIDEO - [2TYPES EACH  £3.00
STC INE PANEL-REMOTE-TX 10, WITH BATTERY .2 SANYO
35088, 2
DESOLDER PUAIP £200 | AND4ICs - 1544033C I st Camic Sl L (=] UNIVERSAL VIDEQ £1.00
DIGITAL CAPACTTANCE METER CMC200 PANEL-REMGTE TX90 3, ‘ * (=) a SV
, 2436792, 2336795, 2436797, 3216001 SIEMENS
200PF-20MF £24.00 139,001 IICs M29381 AND M51600 €10.00 | 243066, 243063 3 TV/VIDEC — 1994 MODEL £5.00
FILTERS - 435 & $80 EACH 10p | PANEL-REMOTETXI00 3220029, 3714016, 47003441 i THORN
GAS SOLDER TRON.PORTASOL HOBBY €10.00 | ¢ MI93BI-SAASHI2 £5.00 | ATATGTE. AT20TGES, ATI0T42S [*%) 9000, 9600, TX9. TX10. TX1000
INFRA RED DETECTOR PANEL-REMOTE TX100 el TEXT AND NON-TEXT EACH £10.00
WIDE/SHORT ANGLE WITH RELAY £500 | WITH STAND-BY BATTERY AND ICs €5.00 mﬁiﬁ?& i 9] CPTI308T, CPT2176, CPTZI TR FACH £5.00
INFRA RED RECEIVER-MATSUMI MINIATURE £1.00 | PANEL-TIZZ58 TEXT DSTSENZMAO0066AD, d/ATR05200L E-q CPT2476, CPT2478 EACHE £5.00
MILLI VOLTMETER-ELECTRONICH EADER | FORTXED, TX9R. TX9. TXI0O £6.00 | DoTyana1a/473000), 147317590 -9 mmﬂﬁéx&“&vm s
LMV-181A 30V A/CIN-IMVE/S  £5P&F  £5.00 | PANEL-TX90 THORN FRONT — DSTISEN25347 305800 PHIIFS 31N | HAND SET EE
IMV-300Y CALIBRATED - COST £225.00 €5 P&P -8 BUTTONS 011+ $15-002 £5.00 | TFB3035D. TFB3067D. TFBH0BAD O FLRGUSON WITHTEXT K2
COLOUR TV BATTERY PANEL-TUBE BASE-ICCS £5.00 | TFB0I9AD. TFBAUSGAD CHASSIS PRS00 £10.00
CONVERTER IN 2:VDC TO 240V OUT £15.00 | PANEL-TUBE-BASE TX89. TX08. TX99 £5.00 F‘ERGUSON .J TX86 CHASSIS PPLA00 £10.00
MODULATOR-TUNABLE SATELLITE TV £1.00 | PANEL-TUNING 1509G-TX9. TX (D £5.00 ORION AND MATSUT CARRIAGE
PANELA-K2-IA221 ) STEREO £5.00 | POWERSUPPLY 12V-3A TXW .J 1500 TYPE DICSEETC £6.00
. TX55,TX86 SANYQ LOPT P/P£2.00 4FOR £5.00
PANEL-CVCRD-POWER £5.00 N SGEURSIDEOSTAR CO ERAERS £490 | rveo. Tx98. TX99 oy 240V ADAPTOR OV AC 1A £1.00
POSITOR 182 PIN 20p | PUSH BUTTON UNIT-TX8S, TN86 - 8 BUTTONS £5.00 | yooms < E
POSITOR- 1322 562 98012 sop | RECTIVER - INFRA-RED - ICSL486-TX 100 S0p | FSTY20482 -
POWER SUPPLY - TRANSFORMLERS-SWITCH MODF. - 1.0PT RED SPOT COMPLETE REPAIR KIT. CLUTCH ANEY
13V DC & 24V DC-REGUIATED £100 | TXS5. TXE6 TXBS EACH £400 | LOPT WIUTE SPOT & YELLOW SPOT PINCH ROTJ FR. )ER N2966 _f"_“"
POWER SUPPLY-REGULATED 3-12v S00KLA  £600 | TX100 £500 | PANASONIC
I'SU AC 12V S00MA £1.50 4731900, 40153000 EACH £5.00 | TC2203. TLE 14568 TUNERS
PSUACOV 1A £1.50 [CCS 3112-338 326842 £4.00 | TLF1457B. TLF701/6 I TR TERCR-022A TBIZA-O0ZA-ALPS £3.00
QUARTZ HEALOGEN rm—— | TOSHIBA | SATELLITE SXT2302180868 £3.00
S00W 00V FOR OUTDOOR LAMPS 100 | HITACHI TFB 3035D. TFB 4023AD. TFB 4032BD : | SATELLIIE
RS SATE BLOC £500 | DECODER.TELETEXT PCHIAS_ ISSUE 4 £1500 | TED 4038AD. ITH 311GAD | WITH BASE BAND MIN SXT2302234 £4.00
TS e 255 | MEAD AND DRUM - 6205 1200 | TER J0BSD.TFB 4085AD } SMALLUNFVHE £3.50
SATELLITE TUNER UNIT - 2427611 MAINS SWITC! WITH STAND-BY £50p VIDEO DECKS Ygﬁm-ml 124 £4.00
.. BASE BANDAVIDEOC OUT £300 | MODULATOR No 5587881 £5.00 AIWA 1500 U321, 17331, 11342, U343
SCART TO 4 PHONO LEADS 1.5M £3.00 | OSCILLOSCOPE 20MHZ DOUBLE BEAM — . o A1, LU
va12 £1g8.00 | MATSUTVXA Lloo U3, U4I 1, 2. 1924 | £2 EACH
SCART TO 6 PHONO LEADS £350 2 MATSUL 1500 ES POST
SCARTT0-D” PLUG sL.on | PANEL TELETEXTG8P  ISSUE6 £10.00 S U743, 7044
’ PANEL-TELETEXT PC315-11 - ISSUE 7 €izpo | CRIONDIDN WITH HEADS AMSTRAD
SCART TO SCART LEADS — PANEL, TEXT.VTTSIE 1000 | ORION DI UE33-BOL £3.00
ALLPINS CONNECTED - | 5 METRES B | o R e NG ORION D2096 ETC EACH £20.00 | nRE7I7ES3
SOUND 5.SMHZ MPA 000T LU0 | TR 4211 1SSLE 10 200 | SAPSTAIN MOTOKFORABOVEDECKS 1300 | »arstit orion viDEO TunER 1F £5.00
SOUND 6. 0MLLZ MPR 1040 £100 | |OWER SUPFLY VIEQ SWITCH MODE T HEAD DECK FOR 1500 2000 | FERGUSON
TRANSFORMER-RS ENCAPSULATED MAINS VTM312ELM £10.00 6 ey IF2105-RE £5.00
20 HIGH VOLTAGE CAPS 1500V — 2006V MIXED £7.00 £
0-120V-0-120V PRI D:9V:0-9V SEC. £1.00 | THICK, FILM HM920MA £.50 | VIDEQ PATTERN GENERATOR MODEL T9535 20V | MTP2011-AFDO E5.00
TRIPLER XT3/K30 £3.00 MAINS SMALL £5.00 | UHF-1CCS £5.00
TRIPLER - UNIVERSAL £00 | HOSIDEN PAL TV ADAPTOR - RGB IN UFH OUT £5.00 | VHE-ICCS £5.00
TUBE BASE - MIXED 10 for 100 | MOTOR L2V 10p | TXRS. TXR& TXEY. TX90 EACH £4.00
" AA Baneties made by STC Group of Companies 10p cach TX98,T95. TX100 EACH £4.00
AMSTRAD 5 Rt SRRl HANDSETS ORION
HEAD AND DRUM - 6000 £12.00 5 AMSTRAD 1500 - UE33 BO9 £4.00
HEAD AND BRUM ~ NICAM z1200 | ITT 1600 £3.0 | PANASONIC
PANEL-CLOCK DISPLAY - § 900 £500 | IF MODULES: 4700 £5.00 | SMALL UHE/VHF £3.00
PLASTIC FRONT WITH FLAP - 8.900 £300 | $827-01-S1.5827.03-51 EACH 500 | 6000 £15.00 | FERGUSON
%WER SUPF!J\[’»:&?:RS;L"SH e £5.00 g?‘~3-°1“_1':- 5829-02.58 EE:E: gﬁ &m £4.00 | DOURLE SIDE NICAM £10
WER SUPPLY. 929-03 [VERS AL £3.00 A SIN UARD 0
199141992 MODELS £3.00 | TELETEXT CONVERSION KIT i‘.f’.ﬁ e e IS%C\S 3(:& 1 SINGLE B 1ccs 11
= E c TEXT PANEL 4
S L b R NICAM LCD £4.00 | TUNER ANDIE 1810587 PA1 UK 5.0
- DOUBLYE DECKER £5.00 R
20 OFF MIXED NOKIA [T MA FERGUSON - r
SALORA FINLEX SERVICE MANUAL £10.00 LS LR BSB ETSOR U N 1203, O, EOUIVALENTS
POST 40 | VIDEQ CHASSIS WITH TUNER-IR 300 POSTE490 | pyaip3vee o WITH AERIAL SOCKET £3.00
MAINS ADAPTOR 12V AT 500 M/A FV4IRFVI2 - FVSI1-52 L
NEGATIVE CENTRE £1.00 | MATSUL - ORION ccs £1.00
NEGATIVE CENTRE £100 | DECKS WITH HEADS - K000, IX7000 EACH £4.00 MOTORS
. POSITOR EQV 98009 - SALE PRICE. 25p [ DI10S6 VXAIIO VP 9401 £16.00 ‘00 | HITACHL
5 3 HEAD-VSR1500« ORIOND20% £5.00 ﬁg"‘ SRR Eatt g ﬁ CAPSTAN 1505 £3.00
PANEL-MAIN VSR 1500 PIPESODcs  £300 | oo o e g ey e300 | MaTSUT
FERGUSON AR LR LT SO0 e CAPSTAN UC NO. MS6730 ASP £15.00
PR S RO LB 2 TYTES 1995T0 1997 MODELS MATSUI VIDEQ
ADAPTOR - VPT -~ TEXT - VA3S4 £200 | TypE STK S HAVPSOl £800 | CPT2158 (NO REPLACEMENT) £5.00 il ‘4 :
AC MAINS & BATTERY-VA3J6S PP £3.00ca POWER SUPFLY-SWITCH MODE- 150¢ 350 | VIDEQ RMISIEVIDEQ PLUS £30,00 DECKS WITH CAPSTAN MOTOR
CAMCORDER BATTERY, HIGH CAPACITY ; 3 - =y MATSUL . I]A'l;?:rlf_“n PPLSO0 £20.00
9.6V 1800MA-VA3LD £3.00 1500 es00 | )
CAMCORDER BATTERY CHARGER LLELS VSR 1500 A0SR COMNRITUES .00
9.6 VOLTS VAZ6S FACH 0o | DECODER-TEXT-K4O.KT3 600 | yvan £200 | MOD TMUG3-103A £5.00
CAMCORDER CAR ADAPTOR CHARGER — LA TR N A £500 | 3000:0RION - TV AND VIDEQ £200 | MITSUBISHI
AND BATTERY-VAIOR £5.00 - RC = PACE 900, FERGUSON, SONY, GRUNDIG  £5.00 | CAPSTAN-HSE41-I/C MSI7R2ASP £200
CAMCORDER LENS 2 OFF - Y MITSUBISHI . 5 v
TELE-CONVERSION LENS x1.4 & x0.7 £1.00 | NICAM BOARDS MK It £100 | RM3IS-_VIDEO £5.00 | Treble A Batteries12 for £1
05 p | 2sp1a2 £1.00 | BUD o0p | BUTIIAF BYW29/58 15p | Hoslaias)  fon | Noaccounts No Credit Cards
7806 op | ISDI4SS oo | BU2S 78p | BUTIZA BYW3S iop | HDGIXBIS  Cloe
1804 3op | 25DISY a0 | BUG o | sUT13 BYWSSC 10p | IIELS2EP 15 SENDZ COMPONENTS
812 p { 28DIST 200 | BUIT 11,00 | BUTIRAR BrwszAiov Bp | HERONEP  20p =
5 2 y 1 HER09 20
Row o | Bome. oo | Bumda e | oowir By Sy | Hoanma  son 63 BISHOPSTEIGNTON, SHOEBURYNESS,
ISCIF9S L1.00 25K 1460 £1.00 BLED BUWE4 BYX547350 Iop HMEAI64
b GEiRE AR B R A A P SRS RN
K100 BUXEL p .l 1Bl £300
IRCASHY ISOOVASA .00 | BUDY BUXSZAF BYZY p | s 3 R 2 Fax: 2 338
I0ANSOOV  £200 | ANSSH £1.00 | BUSSA o e HZW-CIID p | IjoGA 10p Tel: 01702 338894 Fax: 01702 338805
3 13 ANSSSL £1.00 RUSCRAF oo [} BZW83-C20 3p £4.00 et
%00 T axsiot £200 | BUs0D wp | semn anzso_ qm,:; 12750 100 Specitic P/P charges are PER ITEM e For UK addresses add P/P to
250401 40p BC5! b BUSOGRDF 11.00 C| 1 14 3 . i
D il | ey :l': e A || tages eaia | e T order then 17.5% VAT to total. This applies to EC unless VAT No. is
2snn'r§7 30p | BDVESS f0p | BUSOI op | BY2S5 FE3B dp | Mo LBI £1.50 glven ® Exports — P/P at cost @ Postal Order/Cheque with order.
. 299-X L (72 s
Rooo o | shm | B i | Birwem Tinie fL% ﬁ\m" EL, ?‘.E Unless otherwise specified add £1.70 P/P to SMALL ORDERS +
ASDEsE 7 BPW41 15 BUSOSDF il.00 BYT71.200 HALI96 e I 2pt
pess g2 || By - T Ll 0| F e B e L0 Additicnal P/P for HEAVIER GOODS. Technical Information by
25D1264 2op | BUION04 Sop | BUSX £1.00 | B HATBOIINT  £150 | SAai081 £3.00 telephone only ® Government/School Orders on officlal headings.
2501266 £1.00 | BU108 €00 | RUKi4KO 200 | BYVOSE HASIMESPL  £200 | SAAINS £1.00
ggmn; 51..33 BU:EA S0p ggﬁtm E: g'{xm mlgagsm uqn:: ;x,;g;? £2.00 Callers to shop ~ 212 London Read, Southend-on-Sea.
SD1ar? flo0 | BulkA o | B fp | BYwmose HCT4S20BE  Sop | (TEXTT €200 Open Saturday Only 10-12noon — 2-5pm.

PLEASE ADD 17.5% VAT TO BOTH THE GOODS TOTAL AND P/P CHARGE




Valve radio design

I was very interested to read [an Rees’s
article on restoring vintage radio
receivers in the July issue. It made me
feel quite nostalgic, recalling the days
when, as a teenager, I made pocket
money by repairing radios. Sometimes |
would walk miles, with a radio balanced
on my bike saddle, and was pleased to
make thirty bob (£1.50). lan has provided
some excellent advice, but I'm a bit
unhappy about the circuitry around the
6Q7 valvc V1. Because the overall radio
circuit is split into two parts (Figs. | and
2). the problem is not immediately obvi-
ous.

Since all sections (two diodes and a
triode) of V[ share a common cathodc, if
the earthy end of RV is taken to chassis,
as shown, the detector diode will be
reversc biased by the voltage across R3.
This will prevent reception of weak sig-
nals, and distort strong ones. The earthy
end of RV1 should be connectcd to the
cathode of V|. But this is not the end of
the story. While a DC bias is in order at
the cathode of V1, no AC component is
permissible here since this will modulate
the rectification action of both diodes. So
R3 needs to be decoupled by a capacitor
of about 25uF. Thus degenerative {i.c.
ncgative) fcedback cannot be used here.
Note that reverse bias applied to the AGC
diode will delay the onset of AGC, pro-

. viding the best signal-to-noisc ratio with
weak signals.

Ian mentioned that negative feedback
is usually applied somewhere, t0 reduce

| harmonic distortion. but it can’t be
applied to V1 for the reasons outlined
above. Instead. a typical approach would

Send letters to “Television”,
Cumulus Business Media,
Anne Boleyn House,

9-13 Ewell Road,

Cheam, Surrey SM3 8BZ

or e-mail tessa2@btinternet.com
using the subject heading
‘Television Letters’.

Please send plain text messages. Do
NOT send attachments. Type your full
name, address, postcode, felephone
number and e-mail address (if any).
Your address and telephone number will
not be published unless requested, but
your e-mail address will unless you state
otherwise.

Please send ONLY text intended for the
letters page. Correspondence relating o
subscriptions and other matters must be
sent to the office address given above.

be to leave the 6V6 output valve’s cath-
ode bias resistor undecoupled. or apply
cathode feedback from the audio output
transformer’s secondary winding.

Sometimes a dedicated winding was used.

The latter technique was applied very

successfully in the Quad 22 valve ampli-

fier, reducing the third-harmonic distor-
tion in the output stage by more than
8dB.

Ian’s comments about the drcaded bar-

retter also brought back memories. In
many old AC/DC rcceivers a barretter

was positioncd near the power supply and

output stages. which were close to the
loudspeaker. The spcaker produced a

large external magnetic ficld. This didn’t

matter if the radio was operated with a

DC supply, but when mains supplies were

converied to AC in the late Forties and
early Fifties many radio rcceivers broke
down. Usually, the barretter had failed.
People complained that the “new AC”

had broken their radio sets. In a way this
was true. To obtain the required constant-

current characteristic, the barretter’s ele-
ment, which looked like a zig-zag lamp
filament, was made of iron wire. When
the clement was conducting AC close to

the speaker’s magnet it would, being fer=

romagnetic, vibrate vigorously at 50Hz
and shake itself to bits.
Most people bought an AC/DC radio

only because they were originally on DC

so the barretter problem didn’t become
endemic until conversion to AC took

place. There were two basic solutions: fit

a new barrctter in a position away from
the speaker. or simply replace it with a
ballast resistor. The absence of a con-
stant-current characteristic in the latter

case didn’t seem to matter, provided a
thermistor was also fitted to limit the
inrush current when the valves were cold.
Lastly, an aside on something quite
different. I recall that my grandfather was
annoyed when his mains supply was
changed from DC to AC, because he was
then no longer able to charge his car bat-
tery in winter by connecting it in series
with an electric fire! Grandpa would sit
by the electric fire, smoking a cigarette,
while the car battery gassed freely along-
side. Miraculously, there was never an
explosion — and he lived to be 94.
Keith Cummins,
Chale Green, Isle of Wight.

Recycling brown goods

With reference to the proposcd European
Union legislation on the disposal/recy-
cling of brown goods at the end of their
life. I feel very strongly that the responsi-
bility for this should lie with the manu-
facturers. It might encourage them to
build products with a reasonable service
life rather than with designed-in obsoles-
cence. Any service engineer will confirm
that the repair, in effect recycling, of
products is very low in the list of manu-
facturers’ priorities. Brown goods nowa-
days seem to be designed to be difficult
to repair, and technical help is seldom
available. Sony are cven to end the issue
of service manuals in the form that most
engineers want and can afford.

If manufacturers bore the cost of dis=
posal. the viability of repair might be
increased. Let’s not forget that repair is
environmentally-friendly recycling. There
shouldn’t be any VAT on it — but that’s
another matter.

Justin Smith,
ATV, Hillsborough, Sheffield.

Sub-standard components

J. Lesurf’s letter (August) about a faulty
chopper control chip (type TDA4605, not
as staled on page 630) in an Amstrad
colour TV set prompts me to write about
an experience [ had with a Mitsubishi
Model CT29B2STX. It required a lot of
attention, which included replacing all the
electrolytic capacitors on the primary and
secondary sides of the chopper powecr
supply and fitting 2 new EEPROM chip.
The sct then refused start up. So I
replaced the 2SD 1887 chopper transisior
and the TEA2261 control chip. At power
up the standby light came on. When [
switched the set out of standby there was
a bang and a flame camc from the side of
the new transistor. The top had blown off
the new TEA2261 chip, and every com-
ponent between this chip and the base of
the chopper transistor was burnt.

I obtained new replacements, this time
from Cricklewood Electronics, and rebuilt
the power supply. Fortunately all was OK
when [ switched the set on.

694,
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Reprogramming the EEPROM completed
the job.

When [ tackled the supplier of the
power supply semiconductor devices 1
had fitted initially his response was “I
| didn’t manufacture the parts, how can 1
be responsible?” I'm (old that some of
these semiconduclor devices, imported
from the Far East, are ‘graded’ compo-
nents.

The moral is, as I have pointed out
before in these pages. to choose your
components carefully and buy only from
reputable sources.

Michagel Maurice,
Wembley, Middx.

Poor DTT take-up

In the August issue Richard Barsby com-
mented (letters page) on DTT’s short-
comings and the poor take-up by the pub-
lic. Another reason is the ghastly teletext
service, which 1s such a pain I'm sure no
one uses it. One thing that’s missing in
particular is page 888. which is ideal for
us oldies or for watching bedroom TV
without disturbing vour partner. It’s also
used as a tool by students leamning
English as a foreign language. Analogue
teletext is almost perfect. The small delay
in finding pages is nothing compared

with DTT loading times.

On the churn rate. the problem could
be to do with the *green’ policies of the
broadcasters — they recycle their pro-
grammes so often that there’s no point in
using your VCR. Discovery Wings is by
far the worst, I’ ve noticed.

What will happen in December when
my pre-paid-digibox contract expires?
How can I watch BBC Knowledge with-
out paying for stations in which T have no
intercst?

David Paye,
Canvey Island, Essex.

Restoring vintage radio sets

I would like to say how much I have been
enjoying lan Rees’s articles on vintage
radio receiver restoration. It's a brilliant
achievement to restore an old radio set to
working order.

Like Ian, I tco believe strongly that
wax-paper capacttors should be replaced,
also the notorious Hunts’ Mouldseal
metal-foil capacitors (the plastic shell
becomcs brittle and fragments).

There has always been a difference of
opinion between ‘purists’ and restoration
engineers — whether a set should be left
in its original form or properly restored,
with new components. Personally T prefer

7

The best in CRT
Screen Polishing

Registered Office:

‘Fairlands’, Beckney Avenue,
Hockley, Essex SS5 5NR

Tel: Southend on Sea
(01702) 201108

C.R.T.'s REPROCESSED
TO ORIGINAL
MANUFACTURER’S
SPECIFICATION.

PHILIPS, SONY, HITACHI, etc.
POLISHING SERVICE AVAILABLE

:ugisol

Ambersil Limited
Wylds Road - Castiefield Industrial Eslate + Bridgwater + Somerset + TAG 4DD
Telephone: 01278 424200 - Fax: 01278 425644
E-mail: mail@servisol.co.uk - Web Address: www.servisol.co.uk

to have a set that works! Many other vin-
tage products are restored with new parts,
stearn locomotives for example, and as
long as the replacement components
don’t look too out of place I can’t see
what the problem is. I have used
polypropylene capacitors, as Ian suggests, -
as rcplacements for wax-paper capacitors
and have found them to be OK. You will
need smaller capacilors however to
replace the metal-foil type.

I’ve found that capacitors and resistors
cause most of the problems with valve
radio sets. Some 9-pin miniature valves
used in the Fifties and Sixties, especially
IF amplifier and detector-demodulator
types, can be troublesome however. The |
use of cheap resistors and capacitors in
the sets of this period didn’t help.

You can visit my website at
http://www.mikesradio.freeservers.com
where somc of the receivers I've worked
on are illustrated. It also tells the story of |
my upbringing — my latc father was a
radio and TV engineer (valves). It was ‘
great for a young boy in the Fifties to be
able to experience such wonderful radio
receivers. I also enjoy helping others in
their quest for spares. |
Mike Horne,

Leeds.
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Answer to Test Case 465
- page 687 -

Some knowledge of computers and application-specific
software is becoming essential, even for ‘GP’
technicians in our trade, as the sorts of problem that
faced RT are not untypical of what you can expect to be
asked about nowadays.

Defragmenting the hard disk certainly spceded up the _|

rendering process somewhat, but didn’t provide a com-
plete solution to the problems. The “fast’ playback was
because the system dropped frames al an alarming rate
while capturc was taking place: the system couldn’t
cope with the incoming data rate.

The ultimate solution would have been a faster and
‘wider’ PC. But shutling down all ‘background’ appli-
cations and programs during capture, and enabling
DMA (direct memory access) for the hard disk, helped
a lot. Rendering time could also have been shortened by
installing a better-specificd hard disk and upgrading the
Pentium I1 processor used in this PC. These steps were
not sanctioned by the owner, but increasing the RAM
capacity to 128MB smoothed things a bit more.

The refusal of the camcorder to accept a data input at
its FireWire port was simply because it was not gearcd
up to do so! The facility had been disabled during pro-
duction, to avoid the import duty premium of a recorder
as opposcd to a camera. Mosl such camcorders can be

| DV-in enabled by means of a hardware widget or a soft-

warc program from a specialist company such as

—rr

NEXT MONTH IN TELEVISION

7 Panasonic’s PDP TVs

How would you like a TV sct that has perfect colour
purity, perfect convergence and perfect focusing across the
whole screen? Would you like it to have a viewing angle
of 1607, and be able to mount it on the wall? These are the
inherent advantages of using a plasma display panel to
present the TV picture. Brian Storm investigates the

| Panasonic approach to PDP technology.

Servicing the NEI CE25/28 series chassis
Alan Dent provides a detailed servicing guide for these
CTV chassis. which were used in a number of NEI and
Nikkai models. The three slightly different versions of the
chassis were produced ir either Spain or Turkey.

1 Hard-disk video recorders

The well-established videotape and optical-disc recording
formats have now been jointed by hard-disk recording
systems such ag TiVo and Sky+. George Cole describes
the various technologies available in the UK and
elsewhere, including combined VCR/hard-disk products
and combined DVD-Video player/hard-disk recorders.

Toshiba service briefs
Know-how from Toshiba Technical on the company’s TV

and video products.

==,

o

TELEVISION INDEX & DIRECTORY 2001
Plus hard-copy index and reprints service

Here's the essential repair information you need! The
Television Index & Directory 2001, in CD-ROM form,
contains the text of over 13,000 high quality fault reports on
TVs, VCRs, Camcorders, Monitors, Satellite TV units, Audio |
equipment and CD players, searchable by make and model;
plus the text of 156 Test Cases and 165 major servicing
articles, from thirteen years of Television magazine. It also
contains a full thirteen year index of Television, a Spares
Guide, a directory of Trade and Professional Organisations,
an International TV Standards guide, a satellite TV Channel
Finder, a TV transmitter list and a compendium of internet
resources for service engineers. The software is quick and
easy to use, and runs on any PC with Windows 95, 98, ME
or NT. The CD-ROM also contains a free index, worth £20,
to Electronics World magazine.

Television Index & Directory 2001 CD-ROM, £199

Television Index & Directory 2001 CD-ROM upgrade, £46
{to qualify for this upgrade you need to have purchased a
previous version of the Television Index on floppy disk or on
CD-ROM)

Television Index only, £36
Television Index only upgrade from previous versions, £16

Hard-copy indexes of Television magazine are available
for Volumes 38 {1988) to 50 (2000) at £3.50 per volume.

Reprints of articles from Television back to 1988 are also
available, at the flat rate of £3.50 per article ~ you can
order through our web site, or write to the address below:.

Thé above prices all include UK postage and VAT where
applicable. Add an extra £1 postage for non-UK EC orders,
or £5 for non-EC overseas orders, although Channel Island
residents do not need to add any extra postage. Cheques
should be made payable to SoftCopy Ltd. Access, Visa or
MasterCard Credit Cards are accepted. Allow up to 28 days
for delivery (UK)q

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: hitp://www.softcopy.co:uk
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WILTSGROVE LTD 77
Fax : 0121 766 6100

28/29 River Street, Digbeth, Birmingham B5 5SA e-mail : sales@wiltsgrove.co.uk
TV+VIDEO-COMPONENTS DISTRIBUTORS web : www.wiltsgrove.co.uk

ONWA All Chassis's are
CHASSIS’'S RiiHIFIE NN

(Suitabia for Sparss only)

* We have a much wider range of ONWA chassis’s in stock, please give us a call for more details

Lopt no. : IC's Transistors Lopt no. Lg_’_§ Transistors |
FCM21A004 742A3302 D2499 FCK-14A028 ANSB0IK D1545
ERAD AN A1015 | Tuner LAT910 D1554 |
Tuner no. CF72306 D2498 : UVE33-F31 KAZ201 Ci815 i &
VTSR7BD23 AN5265 C1815 } ANS633 D467 . B““ a ml"t“pe UI a"“
MN3868 B774 B AN5521 c2001 | ic’
ANt Gy el 0 Ghassis % at only
NMN1220 C2482 ;
ANSS34  ATOTS iz 4 £12 per chassis.
ORDER CODE AN51 95K’B ORLER CODE ¢
SPT-2510B [y | SPT-2510E RauEcin i
Lopt no. IC’s - Transistors Lopt no. Semiconductors
10122800296  ST6385B1 CF70088 TLF70238 ST6385B1 TDA1543
Tuner G ANS601K SAA5231 2 AN5B01K SE140
VISR7BD23 LM324N SBDASK234 > Tuner no. TEAS114A TDA8145
TDA2009A LA7106 g
VTSR7BD23 SDAS5243 LM324N
TC4066BP D2334 :
TEA5114 BD435 ! SAA5231 TC4066BP
LA7016 C1815 CF70088 TEA5101A
STRS6309 A1015 NE5532N ‘
ORBER COLE TDAB145 D400 s ORDER GODE o
SPT-251 OF NES532N TDA1543 SPT"251W "LOPTS, Semiconductora & Tuner numbers have

beern listed where possible. ¢ & ce.

==

GI®El | Wharfedale |

WIDESCREENTV'S | VCR-950

TOSHIBA ﬁ

28W8DB
28 TOSHIBA TV
Dolby pro-logic
Surround sound

oy £279.99

3320988 | Model Price
Pure Flat Face CRT 28‘”‘"0 223999 ANSWERMAID PLUS

100Hz Digital Scan | .. SEE+TALK
Dolby Digital Sound 28“’510 3249.99 1 Attractive belf push
i Bell camera and full

E ONLY £599.99 28“’511 2259.99 o' Accessories included

= e - .
- s s s foslrn 1‘“';‘!.;
1 et =¥ i e

6 HEAD. NiICAM VIDEOPLUS VCR
ONLY

£49.99

Additional camera sold

ONLY
FULL RANGE OF £39.99
ZEMwWIDB -~ HITACGHI HOME SECURITY SYSTEM

100H
Dolby Digital  TELEVISIONS IN STOCKI
NICAM Stereo

Digital Picture | Wide Range of TV’S, VCR’S
ony £349.99 | And DVD'’s in stock now!!

-mn[mumm.- = | Call Now on the TV Sales Direct line: 0121 772 2332

TRADE ONLY. Offers subject to change withdbt prior notice. ltems Subject to Availability, Carriage qﬁd VAT

Freefan Orderiing : 0500 55 05 05




Eéecmam:cwo rld Tv anp vibeo 1o |

Top Quallty Flat Screen Branded Stock

BUY FROM US AND
SAVE A FORTUNE

Our New London

Location Is Now Open
CALL TONY ON

020 8907 9387
OR VISIT: 221 Kenton Road,
Harrow, Middlesex HA3 OHD

l A-Z Ref 6B24

All Prices arc Exclusive of VAT
BIRMINGHAM 208 Bromford Lane, Erdington, Birmingham B24 8DL 0121 327 3273 Fax® 0121 322 2011
PRESTON Unit 434 Ranglet Road, Walton Summit, Preston PR5 8AR 01772 316066
ERDINGTON 0121 328 0623 - SMALL HEATH 0i21 772 5507 - ACOCKS GREEN 0121 706 3075

(® CENTRAL

WHOLESALE DISTRIBUTION LTD

CRSAnSIMmMES | NEWSTOCK

B ___DVDS OFFERS WS CLEARANCE OFFERS |

Toshiba SD210 DVDs SONY HIFI EX-RENTAL TV's & VIDEC's

FROM ONLY £10
Daewoo DVDs NOW IN STOCK AVAILABLE NOW.

s Ve CLEARANGE OFFER " PHONE NoW
Please ring for more details il CLEARANCE OFFERS § FOR BEST PR
GRADED MICROWAVESs NOW IN STOCK
B e S L TO CLEAR FRIDGE FREEZERS, IRONS,
2115TB FASTEXT ALL MAKES KETTLES, ELECTRIC TOOLS,
2573DB NICAM = AUDIO EQUIPMENT.
ggxggag%leLYBY 100h CLEARANCE OFFERS ey ‘B' GRADE NEW 14" RIC
z
. 32W8DB DOLBY GRADED HITACHI and ‘B’ GRADE 21" TV
3387DB PROLOGIC DAEWOO VCR ‘B’ GRADE 28" WIDE TV
40PW038 PROJECTION | TO CLEAR ‘B’ GRADE 33" NICAM TV

All Stock is subject to VAT and Ava|lab|||ty All Graded items are complete with Remotes & instruction books
FOR ALL EXPORT ENQUIRIES CALL OUR BIRMINGHAM OFFICE NOQW !

HEAD OFFICE LONDON DEPOT
2/22 Adelaide Street, Digheth c E N T RAL Unit 9A Nobel Road, Eley Estate,

Birmingham, B12 0SH 5 Edmonton. London, N18 3BH
TEL : 0121 622 2525 SALES 01 21 622 2525 TEL :020 8307 4090
FAX : 0121 666 6177 website: www.centralwd.co.uk FAX :020 83884 1314
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WHOLESALE DISTRIBUTORS
ELETROMC S OF DOMESTIC

=== g ELECTRONIC APPLIANCES

Unit 15 Marks Hali Margaret Roding Dunmow Essex CM#6 1QT
Telephone: 01245 231684 Facsimile: 01245 231862

B B STOR AT LN v ol WIDESCREEN

at a price worth fitting

28" Panasonic W66EHK ...

Large WJ@E %ﬁ@gm 16 x 9 Format Televisions  from £450

Large Rjﬂ[ﬂ m,l]g@‘:mmj Televisions 52 from £1,500

™~

We also carry a Large selection of
televisions and videos all at below trade price.

36cm portables ...... .. ... .... from£60.00 n
51cm televisions nicam . . . . .. . ... from £150.00 28 LG W66QBD R
59c¢m televisions nicam . . . ... .. .. from £180.0¢ T o
68cm televisions nicam . . .. .. .. .. from £200.00 28 VldeOCOlOur W66EHU SOe
T8cm televisions nicam . . . . . . . . .. from £450.00 3 !
95cm televisions nicam . .. . ... .. from £800.00 28" Videocolour W66EJU.....
Videos 2 headmono .. ........... from £65.00 :
: Videos 4 head nicam . .. . ... ... ... from £70.00 28" Videocolour W66EGYV.....
Videos 6 head hi-fi nicam ... ..... from £110.00
36cm combined TV and video . . .. from £150.00 ] 0
dvd players ................... fro;m £150.00 32 VldeOCO]_OHr W76EDX— OO
\ LARGE QUANTITY DISCOUNTS AVAILABLE 3 s
25cm televisions with DC 12/24 volt suitable for Rlng II'el’le fOI‘ prlceS
| caravans — mobile homes — cars — kitchen use from £120

- ALL PRODUCTS ARE FULLY GUARANTEED -

CURYINN DTG ETRABETTERRD RN HER .8 e A g
We stock a great many other items in the TV and Video The Miil, Mill Lane,
range so if you don’t see what you are looking for, Rugeley, Staffs WS15 2JW

give us a call, we will save you pounds.

Visitors by appointment only

&

Tel: 01889 577600 Fax: 01889 575600

Unbeatcable opening offers!?’
All Top Brand
TV’S DVD’s YER’s Hi-fi’s

Sharp Viewcam, without accessories working........... e S R e T e e et ()0
Camcorders, without accessories working (Sony, Panasonic, JVC, Hitachi).....c..ccceeecimicccnecee. £55.00
New ‘B’ Grade 32" Widescreen, with r/control, fitext, Nicam stereo..........ccccocovveciciereeeecnee £150.000
New ‘B’ Grade 33" TV, with r/control, f/text, Nicam Stereo........cccooeiieeriiiercceccier e eesseamee e £150.000
New ‘B’ Grade 28" Widescreen, with r/control, ftext, Nicam stereo .......cocoiviceeiiiciicieeeee, £100.000
New ‘B’ Grade 28" TV, with r/control, f/text, Nicam Stereo.......u i £75.000
New ‘B’ Grade 21", f/t_ext ........................................ £50.00 Top quality items exc’usive
New ‘B’ Grade 21", with r/icontroi...........ccceueeeeee.t £40.00
New ‘B’ Grade, portable TVs.......... cerahil, T (T 5..... £30.00 fo NEWTECH
% Special opening offer % selected top brand 28" Widescreen TV's........ccouaruse.. RCaruessdiesatherssass -£150.00
Sony, Panasonic, Toshiba, Philips, Hitachi and JVC
VCR’s LP......£30.00 Video+......£35.00 Nicam......£40.00

Hi-fi's from......£40.00 Untested DVD players from......£30.00

Untested Top Brand DVD’s (Sony, Panasonic, Toshiba and PhilipS)........cccccueecsvuseiissenssssrizsan. s £40.00

Tel: 0121 665-6336

Unit 10, Fazeley Street Industrial Estate, Fazeley Street, Digbeth, Birmingham
Open: Monday-Saturday 9.00am - 6.00pm
All major credit cards accepted
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THOMSON, FERGUSON, SANYO, MITSUBISHI, BUSH, ALBA, GOODMANS

FACTORY GRADED (MINT)
14" R/ic TV
20"/21" R/c
28" Nicam
28" Wide

Microwaves

Hoover Vae

SANYO/SHARP

Mierowave Grill
Microwave Combi

One Year Warranty

~ | Toshiba rear projector, 40" wide
screen, factory refurbished.
guaranteed

NEW HIGH STREET RETURNS
164 LINES

CI» Radlo Cassette

Férguson 25" oP

Irons, Keitiles, Toasters

CI» Micro Hi-Fi
€I Multi Disc
CD Waltkman

from £15
from £35
from £45

BT Phones

BT Dect Phones

BT Dect Answerphones
Cordless phones

from only £3.82

R/C Toy Cars.................... from £7.50

‘Frimmers, Foot Spa, Phones, Car
Battery Chargers, Audio Karaoki,
Massagern, Facial Saunas. ete.

sumweR LARE SE1

et

Send for List Now

MANY MORE OFFERS AVAILABLE

Quantity based on stock avaulabﬂutland all prices are plus VAT

NATION-WIDE NEXT DAY DELIVERY SERVICE - VISITORS BY APPOINTMENT

Phone 0121-359 7020
Fax 0121-359 6344

PHOENIX HOUSE, 190 BRIDGE ST. WEST,
BIRMINGHAM B19 2YT

g5 G2y
39‘ 7
/ o .ﬂ e e, ) Q"r’ %
ARREY conlf a0, T,
wnoli oni Whelesalers, Distributors and Export Agents 22, s L7 N
uﬂ' of Electronic Domestic Appliances 4'7})‘. ¢

Tel: (+44) 121 554 8282
Fax: (+44) 121 554 2121
49 Harford Street, Hockley, Birmingham B19 3EB

ONE STOP CASH ‘N’ CARRY

Discounts Always Available on Quantily
All we ask is for one visit. We promise you will not be disappointed with
our quality and prices.

PLEASE RING FOR LATEST OFFERS. 0121 554 8282

TELEVISIONS

ALL TOP BRANDS/SIZES - SONY - KITACHI - TOSHIBA - BEKO -
WHARFEDALE - AMSTRAD - PANASONIC - SANYO - ETC

HE-FI
DVD/VIDEO
SMALL AUDIO
PERSONAL CD - MINI DIS€ - RADIOACASS - SINGLE/TWINMONO.
CD, RADIOS, WALKMAN - CLOCKS ETC
LARGE/SMALL T e _
DOMESTIC .8

MICROWAVES - HOOVERS - KETTLES - IRONS - TOASTERS

VAST RANGE OF OTHER PRODUCTS TOO MUCH TO LIST

Tte Complete Service

If you need Tubes call D’LEC

14" to 32" tubes, including widescreen in stock,
from Philips, Thomson, Panasonic and many
others, all individually boxed, with scan coils
already fitted.

If you need a tube call David at:
D’LEC COMPONENTS LIMITED
Tel: 01474 816717 Fax: (01474 816767
Email: david@dlecsales.freeserve.co.uk

3 Manor Court, Sole Street, Cobham,
Kent DA13 9BU

if you need components call VISTA
We stock a huge range of Remote Controls, Video
Heads, Transformers and MUCH, MUCH MORE!
Call Martin to discuss your requirements at:
VISTA ELECTRONICS LIMITED
Tel: 01429 838057 Fax: 01429 838543
Email: sales@vistaelectronicsltd.sagehost.co.uk

Unit B! Wingate Grange Industrial Estate,
Wingate, Co. Durham TS528 SAH

700
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Fﬁ ¥ SONY REFURBISHED STOCK
[ FOR SALE
MODEL PRICE  MODEL PRICE
BSMART (CRAWLEY) LTD EXVAT EX VAT
TELEVISIONS CAMCORDERS
faes KV21LT4 £123.84 DCRVX2000 £1463.51
KV24WX1 £347.00 pvD PLAYERS
KV28FX20 £362.88 DVPS725D £229.03
e KV32WS2 £457.49 DVPS715M £274.88
I_ar geSt se eCtlon KV32FX20 £54910 PERSONAL AUDIO
KV32DX20 £640.15 DE201 £27.14
~ KV32FX65 £685.95 MZR70S £91.61
0O KV28DS60 £731.76 HIFI SYSTEMS
KV28FC60 £750.00 CMTED2 £105.18
KV32FX60 £872.52 CMTSP55M £205.88
MAJOR MANUFACTURERS KVS20SH0 o R SEPARAIES
KP41DS! £1006.02 MDSJB930 £137.42
N EW 7} B {4 KP48PSI £1234.49 TAFB930R £137.42
KV36FS70 £1350.00 PMPK9000 £229.03
GRADE PRODUCTS e s S
SLVSFS0W £183.22 CDPCX450 £183.22
T.V. VIDEO AUDIO GRADED STOCK[ pHiLIPS
Y TOSHIBA 28PW6305 £250.00
MICROWAVE OVENS 3220088 . £7100 B2PWES  £39100
32WTO8B £700.00 28PW9616 £578.00
40PWSDB £940.00 32DW6834 £595.74
Contact Paul Bean 40WHOSB £1044.00 32PWO535 £695.00
46WHO08BB £1330.00 PANASONIC -
BSMART (CRAWLEY) LTD. SD9000 £240.00 Issgmz £772.00
SONY
10/1 1CLII€X)\X/E)ESYC§)U%§E'X NI;AHI:J 8)5 R)?YAL/ KV28FCE0 £750.00 HRDVS1 Digital ver £600.00
5 Q To purchase the above contact GARY PURSER ON
Tel: (01293) 618000 e A s
Fax: (01293) 400133

©
(IOBESATERISID

UK’s Largest Electrical Wholesaler
For Both the UK and Export

Ex-Rental and Graded
TV'’s, Videos, Satellite,

Video’s
From £5.00

Satellite’s
From £5.00

Hi-Fi Equipment and White Goods

FREE Delivery Service to most areas of the UK

World-Wide Export Service
Experts in UHF / VHF Conversion

TV / Video
Stands
From £1.50

TEL: 01299 879642 FAX: 01299 827984

CALL TODAY FOR A BROCHURE OR COME AND SEE OUR LARGE WAREHOUSE
Unit 75 Barracks Rd, Sandy Lane Ind. Est. Stourport,
Worcestershire DY13 90B
Just 10 minutes from M5 Junction 6 - Worcester North

Major

Credit

Cards
Accepted
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ONLINE SHOPPING
CHEAPER AND EASIER

www.elclondon.co.uk

TV, VIDEO SPARES AND ELECTRICAL ITEMS

ELC EAST LONDON COMPONENTS

59/63 PLASHET GROVE, LONDON E¢ 1AD.
TWO MINUTES WALK FROM UPTON PARK TUBE STATION

TEL: 020 8472 4871 OR 020 8472 8899
FAX: 020 8503 5926

E-mail: sales@elclondon.co.uk

FRUSTRATED!

Looking for ICs TRANSISTORS?
A phone call to us could get a
result. We offer an extensive
range and with a World-wide
database at our fingertips. we are able .
to source even more. We specialise in °
devices with the following prefix
{to name but a few).

2N 2SA 2SB 25C 25D 2P 25] 25K 3N 3SK N 6N 17 40 AD
ADC AN AM AY BA BC BD BDT BDV BDW BDX BF
BER BES BFT BFW BEX BFY BLY BLX BS BR BRX BRY BS
BSS BSV BSW BSX BT BTA BTB BRW BU BUK BUT BUV
BUW BUX BUY BUZ CA CD DX CXA DAC DG DM DS
DTA DTC GL GM HA HCF HD HEF ICL ICM IRF 1 KA
KIALLALBLCLD LF LM M M5M MA MAB MAX MB
MC MDA ] MJE MJF MM MN MPS MPSA MPSH MPSU
MRE N/M NE OM OP PA PAL PIC PNRCSSAASAB
SAD SAJ SAS SDA G SISL SN SO STA STK STR STRD
STRM STRS SV1 T TA TAA TAG TBA TC TCA TDA TDB
TEATIC TIP TIPL TEA TL TLC TMP TMS TPU U UA
UAATCUDN ULN UM UPA UPC UPD VN X XR Z ZN
ZTX + many others

We can also offer equivalents (at customers’ risk). ‘t
We also stock a full range of other electronic components.
Mail, phone, Fax, Credlt Card orders & callers welcome.

=

Crxcklewood Electromcs Ltd

40-42 Cricklewood Broadway, London NW2 3ET
Tel: 020 8452 0161 Fax: 020 8208 1441
www.cricklewoodelectronics.co.uk

- F-mail sales@cricklewoodelectronics.com =

WATCH SLIDESON TV ; |
MAKE VIDEOS OF
YOUR SLIDES
DIGITISE YOUR
SLIDES

{using a video capture card)

“Liesgang diatv’ automatic slide viewer with buift in high quality colour TV camera. it has
a compaosite video output to a phono plug {SCART & BNC adaptors are available). They
are in very good condition with few signs of use. For further details see www.diatv.co.uk
£91.91+ vat = £108.00
Boaru cameras all with 512x582 pixels 8.5mm 1/3 inch sensor and compasite video out.
All need fo be housed in your own enclosure and hava fragile exposed surface mount
parts. They all require a power supply of between 10 and 12v DC 150mA.
47MIR size 60x36x27mm with 6 infra red LEDs (gives the same illumination as a small
torch but is not visible to the human eye).... frmrr ...£37.00 + vat = £43.48
30MP size 32x32x14mm spy camera with a ﬁxed focus pin hole Iens for hiding behind a
very small hole £35.00 + val = £41.13
40MC size 39x38x27mm camera for ‘C’ mount lens these nge a much sharper image
than with the smaller tenses.. .£32.00 » vat = £37.60
Economy C mount lenses all f xed locus & ﬁxed iris
VSL1220F 12mm F1.6 12x15 degrees viewing angle...
VSL4022F 4mm F1.22 63x47 degrees viewing angle..
VSL6022F 6mm F1.22 42x32 degrees viawing angie—
VSLB020F 8mm F1.22 32x24 degrees viewing angle
Better quality C Mount lansas
VSL1614F 16mm F£1.6 30x24 degrees viewing angle.................£26 43 + vat = £31.06
VWLB13M  8mm F1.3 with ifis 56x42 degrees viewing angle........£77.45 + vat = £91.00
1206 surface mount resistors E12 values 10 ochm to 1M obm 100 of 1 value £1.00 + vat
1000 of 1 value £5.00 + vat

BES battery pack originally intended to be used with an orbitel
mobile telephone it contains 10 1.8Ah sub C bafteries
{42x22dia the size usually used in cordless screwdrivers elc )
the pack is new and unused and can be broken open quite
easily £7.46+vat = £8.77

...... £15.97 ~ vat =£18.76
..£17.65 + vat = £20.74
-.£19.05 + vat = £22 38
£19.80 + vat = £23.38

Plsase add 1.66 + vat = £1.95 postage & packing per order

JPG ELECTRONICS
Shaws Row, Old Road, Chesterfield S40 2RB.
Tel 01246 211202 Fax 01246 550959 Mastercard/Visa/Switch
Caliers welcome 9:30 a.m .to 5:30 p.m. Monday to Saturday

702

= Synthesized sateliite cabte and TV field strength metes with
E FELEC panofamic reception on 14 om {§,5%) screen and digital
CarTiers measurement. %
Comptete micraprocessor and lsplS) fogic contral.
MC30A Spectrum Analyser » Cominuous frequencies trom 46 To 860 Mz and from 920
TN, 10 2150 MHz on 4 bands. %
2 Selectable £, 1 and 0.2 MHz spectrum band. vridth, picture
measurement 1 MMz
* Dbplay of picture of selected syrthesized channel.
© o FM (Radic) LU, 8/G, |, DX, WN TV standards and Ku and
C ratellite standards.
Possibility of 32 programs memorzed per frequency band
Display (2 Lines of 16 characters).
* Range of measurement of signal strength from 2010 120
dBuV. marual or automatic attenuatoe
+ Ballery kife about 1 hour 20 minutes, weight 3.8 Kg.

» Dicplay of full-band 2nd £ possible cxpanded spectrums,

» Channels and frequency plans of cable and TV standards memorized

+ Feeguency, yignal strength in d3,V or bargraph, displayad on a digrtal display (2 fnes of 16 characters).
* Voftage of remote powver supply in 14v ot 18v and 22 KHz i sateiinte « DiSEq ™ v1.2 switching.

The panoramic field strength meter MC30A combines in one instrument all the functions necessary for
instaliing and checking TV or satélitte reception, both anatogue and digital. The visualization of the spectium
and the picture allkoavs the carmying out of alf the necessary adjustments with this one instrument. The high
technology used in the MC30A allows a range of possibilities unheard of in a instrument in this price category.

e

Due to s waight and size, the TC-492 A/D s the ideal
' instrument for the instaliation of FM and terrestrial TV aerials
//SADELTA  sri-ov

,’ systems,

* Peak detecuion |

= Builtin
loudspeaker for
AM and FM
reception,

* Frequency indication
vith 4 digit LCD display.

¢ Analogue and digital measurement.

TC 402 A/D
* IMutt-tum potentiometes ta enable tuning,
« weight including batteries: 1.9 Kg.

TC 80 A/D
The TC 30 A/D has been destgned for the reception of TV Satellite systams

« Apalogue and digital measurement.

+ Fyll Band Frequency Sweep.

* Switchable 14 v or 18 v LNB power supply + 22 KHz tone switching
* Rechargeable 12 w /2,6 Ah Battery.

+ Weight including barteries: 3.3 Kg.

The TCBO A/D has been desigried to aid the i of and digital sateliite systems. This high

quality meter has video and audio output wia scart socket on rear and video only via BNC socket on frent panel.
The butlt in speaker delivers demodulated audio from any analogue satellite signals.

COASTAL AERIAL SUPPLIES .. ...

Full cataiogue of

meters availabie, tacad Distributors
please phone for unit X2, Rudford Industrial Estate, Ford, Arundel BN18 08D

details. Telephone: 01903 723726 Fax: 01903 725322 Mobile: 0976 241505
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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.

PHONE 020-8722 6028 FAX 020-8770 2016
The prepaid rate for semi-display setting is £15.00 per single
column centimetre (minimum 4 cm). Classified advertisements
£2.00 per word (minimum 20 words), box number £22.00 extra.
All prices plus 17%:% VAT. All cheques, postal orders etc., to be
made payable to Cumulus Business Media, Ann Boleyn House,
9-13 Ewell Road, Cheam, Surrey SM3 8BZ

MISCELLANEOUS SERVICE DATA

ODING SYSTEM | SERVICE SHEETS AND MANUALS

The hlghlv acclaimed A-400 car radio dccodmg system has just For most makes and models of TV - Video - SAT - CD - Audio
got even better —and so has the price! Complete Service
Latest version 9.4 software now covers an even broader range of S/Man Sheet
radios including:- Philips, Ford, Grundig, Blaupunkt, Kenwood, CTV -10.00 4.00
Becker, Clarion, Pioneer, Panasonic, J.V.C. Volve and Hitachi. VCR - 15.00 6.00
There is also a new Misc. section covering a variety of Service sheets include circuits and essential electrical’VGR
‘odd ball’ radios. mechanical set-up information.
The Iatest a!ddition to Ul{]‘ decoding system is the X3000 - a stand All other items — price on application.
alone device for deCOdllng the new Ford '.I.‘rafﬁc 3000 a:nd 4000 Add PIP of 1.50 1o order total. No VAT,
models — even if they are displaying ‘Lock 13 A e e o e
Contact us now for further information und prices on 01325 310278 2y, 7 =ty -0. only piease.
D-TEC

or visit our web site at www.elecsys.com where you can download a

brochure and demo software or purchase a decoding system on-line. 2 e
PO BOX 1171, FERNDOWN, DORSET BH22 9YG

Tel: 01202 870656

Joule Electronics, Hilton Road, Aycliffc Industrial Park,
Newton Aycliffe, Co. Durham DL5 6EN

SERVICES ~ SERVICE

FAX BACK
MANUALS B 6 DAYS SERVICE
Have you evor tumed away work for want of a ¥ AVAILABLE

Senvice Manual?

TIMELAPSE VIDEO SUPPLIES gec=rior=r=aullll TEL/FAX A.T.V. on

OPEN

Then why not jen ...

THE MANUALS LIBRARY 0114 285 4254

Video Heads and repair parts for e
3 . MARVEY ELECTRONICS SAT/CTV Circuits £5.00
security video recorders el A I VR Circuits  £7.00

Visa: Access accepied

Hitachi VTL 1000 heads only £34.50 : _ el CTV Manuals £10.50
Toshiba K V6200 heads only £27.00 Fryerns KR i 51 50
Sony 2N4P-SQ heads only £49.00 et e

419 LANGSETT ROAD,
JVC SRS970 heads only £49.00 TV's, VCR's SATELLITE SHEFFIELD $6 2LL
AUDIO & HI-FI

Tel: 01642 895488 Fax: 01642 351634 NIt

1 item - total £7.50 inc
2 items — total £12.25 inc

3 items — total £16.50 inc cte
NEED HELP NQW? FOR SALE | note: some items priced individually

Payment by credit card. PO.

'WANTED

Then ring the or cheque E
* ELECTRON TECHNICAL Tel/Fax: 01206 211570 BEST CASH
HELPLINE % R R PRICES PAID
Genvine hell ilable 1o all repal = e colin erns.fsbusiness.co.uk
enyine neip avalo' e 10 repairers ln ‘!.C;:[;-Feg‘:onaoggma SEE LOdge For M_‘ Valves
i ) EuEcTEe D Tol: 01274 665670/66015 Easthorpe Green especially KT88, PX4
E - MONITO D Fax: 01274 665245 i el o ==
MOST ELECTRONIC EQUIP j: tradesales @instorelec.fsnet.co.uk | 4% MMLSCT(‘;D‘;- ﬁgkhmc’ and other audio types
Over 30 years experience and vast data Wﬁs NEW GRADED STOCK. Tel: 01403 784961

MINT iN ORIGINAL PACKING
EVERYTHING FULLY GUARANTEED

0906 470 1706 TS Minimum UK order
Calls cost 60p per millme 14" PORTABLES SI:ART | LINEAGE £50+ VAT + Freight
AIESUREEH D Billington Export Ltd

Sussex RH14 9EZ
Fax 01403 783519

Hours of Business Mon to Fri ON DIGITAL WIDESCREEN...
9.00 am-12.30 pm : 2.15 pm-5.30 pm SYHSVCR..............
Sat Marn 9 am-12 ngon

DVD MUETI REGION. ..
Audic * DVD » COF = Cameras  Fax
__CREDIT CARDS WELCOME » 43 MR NELIVERY

TELEVISION Septermnber 2001 703

ELECTRON G.T.
9 GHAPEL ST, DONISTHORPE,
SWABLINGDTE. DERBYSHIRE DE12 7PS

PRIVATE RETAILER has excellent part
exchange colour televisions and videos to

Email: sales @bel-tubes.co.uk
clear. Tel: 01494 814317, Visitors by appointment

TAL AAIHISSVID

6£¢8 7598 070



APPOINTMENTS

Digital Television; Technician

The ITV Network Techriology Centre facilitates network-wide projects and provides support for the development of

engineering policy within the ITV network. The Centre’s Project Team investigates newly developing broadcast technology on

behalf of the [TV programme companies.

We are looking for a Technician to help our team to assess leading edge equipment and systems needed for ITV’s digital

terrestrial television (OTT) transmission services and other projects. The position involves working with internal customers

(representatives from the TV programme companies) and external suppliers and other broadcasters. Duties include

assisting in assessing studio-based systems and setting up demonstrations of broadcast systems.

The successful candidate will:

® Have two years’ experience of testing broadcasting or related equipment and systems. The post is aimed at a “hands
on” person keen to use, under guidance, advanced test equipment to make objective measurements and video tapes of
MPEG-2 video and audio compression equipment or hardware systems.

e Be formally trained in broadcasting technology or electronics and with at least two years' experience in breadcasting or
related industries.

® Be a good team-worker.

® Have excellent communication skills and be able to prepare clear reports.

® Have basic keyboard skills and be familiar with Waord for Windows, Excel and PowerPoint.

An understanding of DVB would be valuable-

Location

The post is located at the Technology Centre's base in the London Television Centre on the South Bank near Waterloo.

Short visits to some UK sites may be required. The London Television Centre operates a No Smoking Policy.

Salary will be according to ability and experignce.

Contact details:

recruit@ITV.co.uk — telephone 020 7843 8057

The Personnel Manager, ITV Network Limited

200 Gray’s Inn Boad, London WC1X 8HF.

ITV Network Limited is an equal opportunities empioyer

—t

MAINTENANCE ENGINEERS | -Top Clc.tss Fully | Experienced

Charter Broadcast is one of the UK’ leading broadcast equipment hire companies Quah:ﬁEd, Ana{ogue, Ben Ch and F]eld
providing dry hire and turn key installations for the werdd’s leading ielevision Dlgztal Aud;o, G

programme imakers. Duee to the continued expansion of our base service departnent we Video Engineer TECh nicians,

arc eurrently looking for Domestic TV and Video Bench Engineers o i | Domestic Appl lance
join our team based at Borehamwood in Hertfordshire. required for expanding v Enoi
TV VA e e T Seny Regional e
Sl i Authorised and

component level on a range of products including colour television, ver and 3 5 1
cameorders. You will have an interest in New Technology such as digital ‘Service Centre TeChnlcal InSta”erS 1

television and DVD and will be self motivated with the ability to work. at . -

times, unsupervised. Computer literacy is also essential as most of our high- Are y;u Seekdl':g theg requ i TEd by

end broadcast equipment is software driven. rewaras you aeserve S E RV I C ES P E E D
If you feel you have tie neressary experience and would Jike to join ourfriendly team Then call Simon Thomas.

please send your CV to: Trevor Smith, Charter Broadcast Ltd, Unit 4, 0121 707 5700 or Email: (SLOUGH)

Elstree Distribution Park, Elstrce Way, Borchamwood WD6 1RU. A

P Tt ek Fieh, i BSS.ASC@TALK21.COM TEL: 01753 524848

Pe

020 8652 8339

CLASSIFIED TEL

REPAIRS  FORSALE e

Professional AV rental company

A - B GRADED STOCK ..
! * [ ] 5 '3
T E C H N l C Chromavision - $-O-T Sewlce Englneers
Tel/Fax: An exciting o i i i i
pportunity to repair Professional audio and
CAMCORDER REP 01782 848153/744105 video equipment. Excellent package for the right candidate.
AIRS 28" Ni Whardale......... £95
K : 28" \A;f::cree:rN?;m_"_guo Please write enclosing your career details
Collection and delivery 21" F/text, silver twin, To Mike Noake PSL, Unit 2, 41 Humber Road,
anywhere in the UK. speakers................. £59.89 London NW2 6EN
e e | || MR L 2o Ore s vkt el
, : VCR's from ......ooovueeeenen... £40 Ak = WWW.presservgroup.com
G R DVD Multiregion.........£79.99
Fax: 01905 796385 Ex-rentals from........... £25.00

Lelbidt AL WORKING STOCK | |
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- P-F!C_)_MAX

A\ _PRoMax|  TELEVISION
TEST PATTERN GENERATORS

SELECTED ITEMS FROM THE PROMAX
RANGE OF TESTEQUIPMENT

Serorti.
csa azt. 25m|- 89dﬁpU g s
i3y 5.8 16:9 ] 3 ; ST

ona oN NICAM

Burst STEREQ
hrclc OH Left OH
PDL Right OH_
udfo INT-

1deo ll"

o L A
The new pattern
generators GV 798 and
GV 898 offer advanced
features at realistic prices.
They produce 16:9 and 4:3
formats, output level set in
1 dB steps, multistandard,
| i : 5 VITS, WSS, VPS, PDC, :
: / Teletext and much more. :
BREBE S R GV 898 uses vestigal side Char: 540 67.6 dBuv
band modulation.

PRODIG 1

Satellite Dish Installer's Meter
Does more than just BSkyB

CISITAL & ANALDBUE TV LEVEL WETGR | 2]

5535 O
=S ®

PRODIG 2

Analogue & Digital Aerial Meter
Measures digital channel power and C/N
. ’ e

_ PROMAX GV SERIES

Choice of 12 instruments
NICAM and Teletext

4:3 and 16:9 Formats

Full field and VITS
Computer Controfled i E R
Front panel memories BE s w-—ﬁ%%—«-s%%ﬂ—v-v
Multi Standard, PAL, NTSC, SECAM MC 377+

Own Company Logo 7 1R =
Computer Monitor testers
Hand Held Models

High Quality Construction
Attractive Price Levels
Full After Sales Service
Avallable from Stock

Analogue & Digital, Satellite & Terrestrial
Measures channel power and C/N

LR B B B R B R R R R B AR AN

PROLINK 3 SERIES

Satellite & Terrestrial, Analogue & Digital, &
Spectrum Analyser with Optional BER

TA-901
CRT Rejuvenator

ALBAN ELECTRONICS LIMITED

THE PROMAX SERVICE CENTRE

6 Caxton Centre, Porters Wood,
St. Albans, Hertfordshire, AL3 6XT.
TEL : 01727 832266
FAX : 01727 810546

EMAIL : albanelectronics @cs.com

SALES + SERVICE + CALIBRATION  Audio Analyser TA-S




‘Electronlcs clyle Computlng
‘95, '98. NT of 2000 Pr|nc|p|es V7-._

Looking for aehange of direction and need a quick refresBier or skills update,
then this is the software for . _@

3 Electronics and Computing Principles ¥2
DG AC Electnca  Semi-Conductors  Op-ARmps

Trayessed by Pointes.
Start.

‘h
b
R ===|

|

Search for Recod 7234

E [eA

E TP SR 1)

Least signdficant bits, ‘0° «——*

{ Hora:orck nbucket 12
1 Black of records on sector try

_ Record key - Fast key in Bucket
1 e e S e e

Recod postron in bucket = (Raction >10) + 1= §

+Buc |

isNaBi + 219
fiecodiglo B ke ‘ Most significant Bie. *1° o—
L

Duakisation 10b. A+8 = A.§ Locathglndividud Feh = . i

Change GR to AND and nvert the v. st Binary nusnber 00001107

2nd Binary number, 06001104

AddwonResh 00011007 Oriyleast sigificant foui &
Cany digts. 11 are esed in this example

[Paxatiel Adder. % ;

Pers ' al user £9 \
Education* £299.95 VAT

{*Includes unlimited multi-user site licence

Visitwww.epts oft. & or telephone for
full details, includir: i@ a description by
Electronics:- Robert Penfold.

Atamlc Structures, DC Current flow, Basic Electronics, Simple DC
t‘iwrcu:ts Types of Switching, Variable Voltages, Ohm's Law, DC Voltage,
- OC Current, Series/Parallel Resistors, AC Measurements, AC Voltage

.i and Current, AC Theory, RCL Series/Parallel Circuits, Capacitance,
Capacitors, Induclanc%nductors Impedance, Communication System,
Signals, Attenuators sive/Aclive Filters, Tuned Clrcmts Coupli
 Selectivity, Oscillator: . Circuit Theorems. Diode Theory,

Measurement and Component Testing:-
Analogue multi-meter, Measurement, Component Testmg
Mathematics:- . :
Simple Numbers, Number Types, Roots, Trian%gﬂ?a
Angles, Area, Surface Area and Symmetry, Volume,
Ratio's, Fractions, Vectors, Circle Angles, Laws, Al

Applications, Transistor Theory, Bipolar Trans&te'
figurations, Transistor Circuits, Field Effect Tr:
ifier Theory and Applications, Sum and Differe
ical:-
AC Power, SCR, Power Supplies, Voltagegﬁégulators
2tism, Motors/Generators, Transfom'lerq iree Phase Systems.
Techniques:-
unters, Counting, Shift
lnterfacmg. Timers, Boofean Algebra and DeMorgan's

usses, A. L.U, Ciock and Reset Instructnons and

and RAM, Memory Addressing,
ion, PIC16F84 Architecture, PIC16C71 A/D'
Insiructions.

Powers, Simplifying, Equations, Graphing, Slope
Angles, Complex Numbers, Statistics, Lottery Nui
Science.

Computing:-

Hardware Devices, Data Structures, Data Files, B|n
Arithmetic. '
Toolbox:-

BC Calculations, AC Calcutations, Numbers, Applicatiof

Switch, Delta, Visa and MasterCard accepted.
No additional postage or airmail charges.
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