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. The good news is,

e deed

we can replace it..!

How some people manage to lose or break their
remote controls is sometimes quite unbelievable.
However, lose them and break them they do. That's
why the Classic range of replacement remote controls
covers just about every make and model of television,
satellite and video system available in the UK. Whilst
we may not be qualified to remove a Sony control
stuck in the digestive tract, with over 20 years industry
experience, we will certainly be able to replace it.

The Classic range offers a high quality, cost effective and
reliable alternative to the manufacturers original and is
fully supported through our technical helpline.

To help you source the right replacement remote
control, we've produced a comprehensive
booklet detailing all the manufacturers
models with the ‘most suitable Classic
replacemegt.

Calt us on>01635 278678 for your nearest
distributor or for your free copy of our handy
remote control booklet.

classic

Technical helpline 01635 2786j,8
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Sir Stanley’s era

he announcement that Sir Stanlgy

Kalms wil! retire from being

chairman of Dixons in September
next year, when he will be just short of 71,
draws attention to his extraordinary
success in building up the company. His
father, Charles Kalms, started things off
when he set up a photegraphic studio in
1937. Sir Stanley ook over the camera
shop in Edgware in 1948, and went on to
build up a chain with 1,200 outlets and a
stock market valuation. as one of the
FTSE100 leading UK companies. of some
£5bn.

I recall the Dixons Photographic shops,
as they were then called, in the early
Fifties. Even that far back they were
recognisable as what the chain was to
become, with masses of enticing siock at
kecn prices. At some stage it must have
become clear to Sir Stanley that you can
go only so far by concentrating on
cameras and related products. To add
consumer clectronics was a logical step in
building the business: a much larger
market, touching every homc in the
country, with grcat prospects as new
products came along.

Many other companies and
organisations had similar ideas over the
years. None at any time, cxcept possibly
Comet in its early years, managed the
growih rate of Dixons, nor its sustained
profitability. How could Sir Stanley
succeed in what others failed to do,
especially in what was to become perhaps
the most difficult and competitive of all
consumer markets? He's unlikely to tell us,
but some factors are clear: careful buying
and sourcing, careful control of costs, a
flair for what peoplc are going to want and
are prepared to pay, always having
adequate stock 1o meet demand, and well-

timed investment in expansion. Sounds
simple, maybe, but in practice it’s not so
easy 10 achieve these objectives, especially
in an ever-changing economic climate.

Sir Stanley certainly had marketing
flair, the ability o know what would sell.
He played a large roll in the development
of own-brand products, the result of
sourcing from suppliers throughout the
world. But he does not seem to have been
an casy person to work for or deal with —
successful entrepreneurs seldom are!

The development of Dixons was not

simply a matter of building up a retail
‘chain however. Expansion took several

forms, some more successtul than others.
And, as consumer use of electronics for
one purposc or another steadily expanded,
it became apparent that Dixon’s stores
alone couldn’t adequately cater for all
these needs. Hence PC World and The
Link.

One of the mos! successful moves was
the purchase of Currys. in 1984. This gave
rise to public concern at the time. on
monopoly grounds, but the Currys business
was spon set on a new and different course.
as part of the growing trend to out-of-town
retailing. As with so many companies that
reach a critical size in their domestic
market. ope way o continue growth
appears 1o be expansion overseas. It
doesn’t always work. Think of Marks and
Spencer’s travails in N. America and, more
recently . Europe. Dixons also had a
disaster in N. America. when it bought the
US retailer Silo in the late Eighties. UK
retailers seem to find it difficult 1o assess
the US market. and to control stock and
expenditure at such a distance. Dixons has
had beuter luck in Scandinavia and
southern Europe. In more recent times Sir
Stanley showed that his flair hadn't left

him when, in 1999. he started Freeserve,
the UK’s first free internet provider.

No company can expand over a fifty-
year period without there being problems
from time to time. With Dixons, there have
been questions from the UK competition
authorities. The service back-up has on
occasions been a problem. Mastercare. the
service subsidiary, has for some been an
extremely ditficult organisation to work
for. Another feature that has drawn
criticism has been the sale of expensive
warranty policies. But on the whole the
public has been well served. being offered
the benefit of products at keen prices with
good in-store advice and guidance. The
company wouldn’t have grown if the
public hadn’t been satisfied!

Throughout Dixon’s fifty-plus years of
expansion Sir Stanley has kept a careful
eye on what was going on. Will its success
continue once he has left the helm? He
says he is happy with the succession he has
put in place, but things don’t always go as
well as expected once a presiding founder
has departed. One thinks of Thorn for
example. which seemed to lose all sensc of
direction once Sir Jules had retired. But
Dixons is a more clearly-focused business
than Thorn, a company whose activities
took in everything from manufacture to
retailing and rental. Dixons has a good
chance of continuing to prosper.

Sir Stanley will maintain a link with
Dixons, as president, but will no longer
have a role in the company’s day-to-day
management. As an active and outspoken
person — he oncc called for the chief
rabbi’s resignation — he will continue to
play a part in public affairs. He is a known
keen supporter of the Conservative party,
and strongly opposes the introduction of
the euro here.
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ONdigital sees dramatic overhaul

ONdigital’s owners Granada and Carlton
Comrmunications have decided that
something must be done about it. First steps
involve its rebranding, to become ITV
Digital; the promise of a new dedicated
sports channel from August; improved
geographical coverage, 10 70 per cent of the
population within three months; and the
appoiniment of ONdigital’s chief executive
Stuart Prebble 10 become chief executive of
1TV, so that maximum effort can be
dirccted at increasing TTV's presence in the
digital ficld. All this has become

particularly important with the present
downturn in ITV’s advertising revenues.
ONdigital has hardly been a raving
success. Its 1-09 million subscribers place it
way behind cable TV, with some 4-5
million subscribers (analogue and digital),
and Sky with over 5 million digital TV
subscribers. ONdigital’s development costs
have been running at £300 million a ycar.
about half of this being required for the free

STBs: breakeven is not expected until 2004.

During the last quarter, to March 31st,
ONdigital gained 75,000 subscribers. But

3D displays a step closer

Four different approaches to providing a 3D
display have been devised: stereoscopic,
parallax, holographic and volumetric.
Stercoscopic is the old technique of
wearing goggles with a different filter for
each eye, so that the eycs receive slightly
different images field by field, the viewer
seeing a 3D image. It can work very well
but can hardly be regarded as comfortable.
Thc parallax approach involves the usc of a
lenticular sheet or other optics in front of
the actual display, so that each eye sees a
slightly different image. Philips has carried
out a lot of research on this (see Television
May 2()00), page 424). The difficulty with
this lies in achicving an adequatc quality
image that doesn’t distort with head
movement. Holography is inherently 3D,
but is difficult to implement as a practical
solution.

With the volumetric approach a series of
image slices are projected on 10 a spinning
screen. The greater the number of slices
projected while the screen rotates through
360°, the better the 3D image. US firm
Actuality Systems has been developing this

technology and recently announced a 90-
million voxel unit (see photo alongside).
The flat, vertical, translucent screen rotates
at 6(X) RPM while a serics of between
4,000 and 10.000 images per second arc
projected on to it, providing the 3D display.
The now well-established Texas
Instruments micromirror chip is used for
projection, along with some carcfully-
deviscd optics: three mirrors reflect the
images on to the screen to ensure accurate
focusing and avoid parallax errors.

The difficulty with this approach is the
vast amount of data that has to be stored
and projected. With a refresh rate of 20Hz
and 10.000 {frames/sec. there are 500
separate frames per screen revolution. In
the Actuality system each has 768 x 768
pixels in cight colours. Thus a memory
buffer that contains 6Gbits of data is
required to feed the display. The buffer is
organised as 1Gbit x 3 x 2 (three colours,
double buffered). A raster engine based on
Xilinx chips converts 3D data from a PC,
via an ultra-SCSI link, into the individual
image slices.

an increasing number of existing
subscribers have been choosing to go
clsewhere — ONdigital's churn rate is said
10 be 20-25 per cent.

Meanwhile BSkyB has predicted an
increase in DTH subscribers to 7 million
within three years and cxpects to increase
average revenue per subscriber from £280
to £400 a year by 2005. Its subscriber
growth rate far exceeds that of ONdigital.

It seems that, as a last resort, ITV hopes
to be the TV choice by default when the
analogue switch-off comes,

Brema joins FEl

The British Radio Equipment
Manufacturers’ Association (BREMA),
which was formed back in 1923, is to
become part of the Federation of
Electronics Industries (FEF) from July
1st. At the annual general meeting
BREMA members unanimously voted
in favour of the change. BREMA will
continue as a scparate identity under the
FEI umbrella however, and will
continue to provide its current services
to member companies. BREMA’s
director Hugh Peltor commented that
the new arrangement “will bring
together our converging industries in
one trade association, and will greatly
strengthen our effectiveness”. The FEI
at present describes itself as “the voice
of UK electronics for I'T, components,
communications, defence electronics
and office technology”. It has over two
hundred members.

BREMA reports that last year was
“another year of exceptional growth” in
the UK consumer electronics market,
which is now worth in excess of £4bn.
It was a record year for TV sets. with
deliverics reaching 6-2 million.
Consumer electronics manufacture in
the UK “declined a little” during the
year. TV set manufacture was down at
3-2m with VCR production down at
2:3m. The strength of sterling
contributed to this decrease.

According to BREMA 30 per cent of
UK households can now receive digital
TV, with a further increase of 10-15 per
cent cxpected by the end of the year.
The forecast for 2005-6 is 60 per cent.

Lord McNally, BREMA s president,
added that with prices falling by more
than 70 per cent over the past fourteen
years “we are certainly not part of rip-
off Britain™.

|
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r.Spherical photo;ensor

Digital cameras with simplcr optics and improved performance are
promised as a result of work on developing a spherical charge-
coupled photosensor array. The accompanying illustration shows
that a spherical sensor could work effectively with a single lens.
| Conventional flat photosensor arrays require a lcns system with
complex optics, using up to twelve lenses, 1o provide good
focusing over the whole of the array’s surface.

Work on the spherical photosensor is being carried out bya
' group of researchers, led by Professor Sigurd Wagner, at Princeton
University. It's based on the use of a deformable Kapton polymer
substrate. Various attempts have been made over the lasl five years
to put electronics on to spherical surfaces: Professor Wagner’s
group claims to have made a breakthrough, though there is “still
somc way to go” to produce an array with good stability and yield.
and an clectronic interface for the array is stll under development.
The first product is likely te be a night-vision devicc, which would —-
provide a much greater field of view — 60° compared to 10° — than A spherical CCD photosensor enables the lens system to be

—

>

Current
o~ " f1at
CCD array

Lens closest

Sgherical
to the CCD C

D array l

a flat photosensor.

greatly simplified.

MiniDV Extended Recording

Canon’s Model MV430 camcorder is the
first to provide the new MiniDV
recording mode known as Extended
Recording. Until now MiniDV has
offered two recording modes: standard,
which stores up to 80 minutes of
material on the longest-running MiniDV
tape; and long-play, which extends the
recording time to 120 minutes. With
Extended Recording these times are
increased by factors of two and threc
respectively. Thus a camcorder set to the
ESP mode can store up to 160 minutes of
video on an 80-minute cassette while its

Video equipment

Hitachi’s new DVD-RAM camcorder,
Model DZ-MV 1G0E. is compatible with
both AV cquipment and PCs. It uses 80mm
rewritable DVD-RAM discs with a capacity
of 1-4Gbytes per side as the storage
medium, enabling it to record for an hourin
the HQ (high-quality) mode (a half hour per
side at a fixed rate of 6Mbits/sec) or two
hours in thc SP mode (an hour a side at a
fixed rate of 3Mbits/sec) using MPEG-2
compression. The camcorder can also record
still images, with a capacity of 999 photos

ELP mode provides a recording time of
up to 240 minutes.

An extra video head (three instead of
two) is used to provide Extended
Recording. in addition the number of
video tracks per sccond is decreased

from 25 to 12.5, the tape speed is halved.

the data compression ratio is increased
and the video sampling rate reduced.
These factors mean that picture
resolution is decrcased. Footage
recorded in this way cannot be played or
edited using standard MiniDV
équipmenti.

per side, again using MPEG-2 compression.

JVC has launched two MiniDV
camcorders. Models GR-DV2000 and GR-
DV 1800, which both use an 800,000-pixcl
progressive-scan CCD photosensor. They
also operate as digital still cameras,
providing UXGA (1.600 x 1,200 pixel)
pictures via a 1-92 megapixel pixel-shift
system. This uses 2 lens to doublc-expose
the image. creating a UXGA still. SD
Memory and MultiMediaCard memory
cards can be used for both purposes.

Satellite video streaming

Eutelsal has launched its experimental
Open-Sky video streaming service, which
uses MPEG-4 digital compression technolo- |
gy to provide up to fifty streamed vidco
channels via a single transponder. The
streamed channels opcrate al data speeds of
betwecn 256-700kbits/sec, using MPEG-4
encapsulated over IP (Internet Protocol)
technology. The service is received by PCs,
and is being provided via the W3 satellite at
FeBl

Obituary

We regrel to report the death of TV engi-
neer George Hersee. He joined the BBC in
1949 as a member of the planning and
installation department. which was respon-
sible for acquiring and installing all the
equipment in the chain from the camera
lens or microphone o the transmitting acri=
als. He specialised in cameras and equip-
ment for viewing captions. which led to his
design of the famed colour TV Test Card F
in 1967. Accurate flesh-tone reproduction is
a basic requircment for colour TV. As a
child’s face is ideal for assessing this,

George inserted a photograph of his eight-
year old daughter Carole, who thus became
one of the best-known faces on television.
The photo included a rag doll and game of
noughts and crosses. which also contributed
to the design’s usefulness.

George Hersee was a helpful and caring
man. After retirement he became ‘Hon Sec’
of the BBC Retired Engineers’ Luncheon
Club. When his mother became blind he
helped to set up the first talking newspaper
in England, in 1970. Hersee designed and
built the control desk. He will be greatly
missed by all who knew him.

The Cyclops
camera-
phone has
been
developed by
BT Wireless
and Sharp. In
addition to a
buiit-in
camera the
phone has
internet
capability. It
operates on
GSM and
GPRS
networks. 1

=
Steve’s new book

Steve Beeching’s new book Video and
Camcorder Servicing and Technology is now
available at £19.99. It’s packed with
information and data on video recording, digital
camcorders, TEE 1394 (the FireWire
interconnection system) and surface-mount
soldering. For further information go to the
website
www.newarkvideoservices.co.uk

Steve’s previous book Servicing
Videgcassette Recorders ran to four cditions.
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uben’s little lorry chugged up to the

front of the shop. He's a cheerful
Romany lad with a nice family. His scrap
business just about keeps them going, but
they seem to be happy enough. This time

whom I’d not met before.

“This is Wilf” Ruben said as they
approached me. He was carrying a
portable TV set.

His neighbour grinned at me and put

way that’s my name t00.”

“No, I'm not Wilf ” I replied, “you’re
Wilf.”

‘ He shut one of his eyes and looked at

me. “T know I'm Wilf” he said, “always
was. Pretty sure about that. But Ruben
here said you're Wilf too.”

“Perhaps it’s my fault, Wilf”’ said
Ruben, smiling at me. “This is Don.”

*“Oh, er, hello Don™ I said, “that’s my
name as weil.”

“Then why do you call yourself Wilf?”
he asked.

“We’ll get back to that in a moment” I
replied, patting him on the shoulder. Then
I locked at Ruben. “That set of yours™ I
continued, pointing to his TV set, “trouble
I presume?” It was a yellow Orion
TV700YTX.

“Yes” he said, “shuts down when it
feels like it and leaves a lot of strange
symbols on the screen.”

“Oh dear” I replied, “can you pop back
tomorrow?”

“Will do” Ruben said, then departed
with his friend, who had his ear.

“Funny chap, Rub. What's his real
| name?”

Later Steven had a go at the Orion. I
don’t know how he traced the cause of the
fault, but he soon had it right. There was a
dry-joint at the 78MO8CT 8V regulator
1 IC7016.

A Sharp portable
Our next caller brought in a nice little
14in. Sharp portable, Model 37AM12H
(SBSA chassis). He was a handsome
fellow, sun-tanned and well built, with
blue eyes and a shock of tussled black
1 hair.
He put the set down and patted it. “T"m
| Rock Farley” he said in a voice that
resembled Bing Crosby’s, “this set of
mine just lay down and died last night,
Even the LED thing went out.”

When he’d departed Steven again took
over. He soon found that the main
smoothing block still held a healthy
charge. “Ouch!” he exclaimed, “that
means it couldn’t go anywhere. There
must be an open-circuit some place.”

“Suspect any pair of resistors over
82kS2” I said cleverly.

He checked the 560k€, 0-5W start-up
resistors R704 and R705 and found that
they were both open-circuit. When he’d

he had his cross-eyed neighbour with him,

out his hand. “Hello Wilf” he said, “by the

Some recent customers.
Reflections on the trade
then and now. An
update on the antics
problem. Don Bullock’s
servicing commentary

fitted replacements and switched on again
the set sprang to life.

Rock called in for it later, as Greeneyes
came in with our tea.

“Lovely scenery around here . . " he
crooned in his deep voice. looking around.

“Handsome fellow” she said when he’d
departed.

“Dunno” I said, “take away the healthy
looks, the studied Bing voice and those
eerie blue eyes and what have you got?”

*“You” she said as she went off.

If would happen

The evenings are getting lighter, so Steven
decided to stay on and paint the shop’s
display shelf. He had to move our
reconditioned sets off, so ke put them on
the floor, to one side of the door.

“Don’t want anyone falling over them”
he commented, “some of those who bring
repairs in can’t see much over the top of
the set they’re carrying.”

Early next morning a stocky little chap
drew up in his car. He made for the shop,
with a large set in his hands. When he
reached the door he tried to open it with
his shoulder, but didnt have much
success. As was turning himself around to
have a try with the other shoulder I darted
across and pulled the door open for him.

He didn’t see me, which was
unfortunate. The horsepower he'd
developed sent him through the door and
over to the left, where Steven had put the
overhauled and polished TV sets. He
ended up sitting amongst them. gazing at
his own set which he’d managed to set
down neatly, well clear of the rest.

“My fault” he said. “My glasses fell
off while I was lifting the set out of the
car. Thought I’d be OK without them, as

it’s only a few feet.”

He was all right, and so was his set.
There was a bit of damage to one of our
sets, but nothing we couldn’t put right.

He went to get his glasses. “Must
apologise” he said when he returned, “just
tell me what I owe you for the damage.”

“Not at all” | replied, “could have
happened to anyone. But we’ve got an old
shed out the back we want demolished
some time. If we give you a call, will you
slip off your glasses and carry an old set
into it for us”?

Reflections

I sometimes wonder whether I'm past my
sell-by date, though I know that’s
nonsense! When I came into the trade
there was onlty BBC television. NoITV.
No tape recorders either. Gramophone
records, as we called them, were made of
shellac and were easily broken. I'd yet to
see a transistor. Apart from monochrome
television sets, zll we were required to
tackle were valve radios. Oh, and toasters
and electric irons.

But what days they were! Television
engineers were a rarity and were held in
great esteem by the public, whose valve
sets ran warm and often failed.

Before long 1 was being sent out on
service calls. The idea was to complete
repairs in the house wherever possible. A
pocketful of valves and a can of carbon
tetrachloride to wash out the valve bases
worked wonders, as did a handful of five-
and ten-watt wirewound resistors.

I'd spend a typical day out around tie
Forest of Dean, calling on remote
cottages. It was common to find the
customer waiting for me at the gate, eager
to greet me. They were always happy to
pay for the repair, and there was no lack
of offers of cups of tea, cake and garden
produce to take away with me.

One fellow engineer was given a bottle
of homemade red wine. 1t exploded
suddenly as he bounced along a bumpy
country lane. He though his end had
come. When he calmed down and
surveyed the condition he was in, to say
nothing of the inside of the van and the
sets he was transporting, he almost wished
he had.

I eventually opened up on my own.
Work was plentiful, and my customers
became loyal friends. When one of them
wanted a new set I would get it from the
wholesaler and sell it to him at its list
price.

We were not allowed to sell some
ranges. Their manufacturers, mindful of |
the good name they had established and
the reputation of their sets, were fussy
about whom they allowed to handle them.
They would interview a few top dealers in
a given town and, after examining their
showrooms and workshops, choose
perhaps just one to be the Appointed
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Dealer for quite a sizeable town.

For his part the dealer had to agree o
offer the manufacturer’s full range of
products, at their precise list prices. He
had to be able to demonstrate and install
sets correctly and, of paramount
importance, provide a first-class after-
sales service to customers and to any
owner of the company’s proeducts who
moved to the area. All this regardless of
the profit made from particular sales. The
dealer had to be as attentive about
replacing a broken control knob as a tube
or a line output transformer.

In return the manufacturer provided
the dealer with live sales leads from its
national advertising and first-class spares
and service back-up. kts technical staff
kept the dealer abreast of any faults or
problems as they became apparent, and
provided remedies and any components
required.

Here’s an example of what might be
involved. I recall a few cases of
patterning in a particular area when a
local hospital began using some new
equipment. The manufacturer
investigated the complaint. Its
technicians carried out tests and devised
a modification. Dealers were provided
with modification kits and instructions on
how to go about the job. They were paid
to do the work.

The results of this system were that
the manufacturer could count on his
carefully designed sets providing good,
trouble-free value for those he set out to
serve; the dealer was able to offer an
excellent, dignified and profitable sales
and service business; and the customer

¥

1/

I've referred before
to the strange
behaviour of the ant
colonies in the bit of

Spain where we have

our retirement home.

could rely on a first-class product with
full technical back-up. Amongst the best-
known manufacturers that ran the
Appointed Dealer policy were Ekco,
Murphy and Bush. '

Other manufacturers had a foot in
both camps: they had Appointed Dealers
and a second brand that was distributed
via wholesalers. Thus Philips also
supplied Stella sets, Pye supplied Invicta
models and HMV ran the parallel
Marconiphone range.

We often took old sets in part-
exchange, carefully overhauled the best
of them, and offered these for sale again.
New sets at the time I’m talking about
cost about £65. We priced our
reconditioned ones at about £35. Not
bad, those days, when a wage of £9 a
week was considered to be good. That’s
what we paid ourselves.

Consider the price of today’s
reconditioned sets. It’s easy to buy a
good monochrome one for far fewer
pounds than we used to charge all those
years ago. yet how many people have to

'2‘;'- =7

manage on a wage of £9? There’s
something cock-eyed somewhere.

Life is totally different today.
Setmaking has become barely profitable
— in fact manufacturers seem to run up
losses most years, supporting themselves
by other activities in the electronics
manufacturing and software industries;
the retail trade has become cut-throat,
with little satisfaction for anyone; and the
customer gets throw-away products. But
that’s the way of the modern world.

Antics

I’ve referred before to the strarige
behaviour of the ant colonies in the bit of
Spain where we have our retirement
home. If I lay a live power cable along
the drive it’s not long before we see
armies of ants running along it in both
directions. When I switch off the mains
supply they disperse.

I came across a further development
of this behaviour recently. Greeneyes had
asked me to clean the yellow glass in one
of our lanterns, by the barbecue. While I
was about it I decided to remove and
clean off the bulb, which screws into 2
bulky and roomy porcelain holder.

When I removed the bulb I saw that
the holder appeared to be full of what
looked like tiny. shiny red-brown
crystals. I poured them out and realised
that they were the corpses of thousands
of ants. After cleaning the lamp I
switched it on to make sure that all was
well. Almost at once a fresh colony of
ants came racing up the cable and into
the holder.

I can’t think why they do.it 1}
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Each year CeBIT is held
in the massive halls of
Hanover’s Messe. It
claims to be the world’s
largest IT and telecoms
show. George Cole was
there to report for us

S YR

LG’s RN-291.220, which is described as
being the biggest LCD TV in the world.
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B he CeBIT trade show is held in
Hanover every March. This

year’s show had more than 8.000

exhibitors in 26 massive halls that
cover more than 430.000 square
melres. Interesting developments in
the fields of digital TV. DVD and
storage media were all to be seen.

The Multimedia Home
Platform

The Multimedia Home Platform
(MHP), which was created by the
Digital Video Broadcasting
consortium (DVB), is a standard for
digital TV, interactive services and
TV-based internet content. Version
1.0 was set in February 2000.It's
bascd on the use of a common
Application Program Interface (API)
that enables digital TV broadcasters
and inleractive operators to develop
content and services which can be
used with a wide range of digital set-
top boxes conforming to the MHP
standard. The technology uses the
Java programming language, which
was developed by Sun Microsystems
and is widely used for internet
content.

The APIL is a software stack that sits
inside a set-top box. IDTV or PC. It
enables a digital TV or set-top box 10
provide inieractive TV. conhanced TV,
internel content. e-mail, browsing and
e-commerce services. The aim of the
MHP is that consumers should be able
to use the same set-lop box to receive
digital services from different
providers. It could also mean that
when a consumer changes digital TV
provision from say satellite to cable
the same set-top box can be used
rather than, as today. having to swap it
for another one.

MHP is supported by more than fifty
broadcasters. operators. manufacturers
and content providers. Several have
announced that they intend to use
MHP, At CeBIT we got to sec
presentations from companies that are
planning to launch MHP hardware or
services this ycar. A consortium that
includes Astra. Nokia, Panasonic,
Philips. Sony and the German
broadcaster ZDF had MHP cquipment
or programs running on their stands:
many plan to lunch commercial MHP
products this autumn at the Berlin IFA

elcctronics show. According to the
DVB group consumers can expect to
pay a £150-£300 premium, depending
on the level of features, for an MHP-
based set-top box or IDTV receiver.
Sony showed a prototype MHP IDTV
recciver while Philips” demonsiration
included an MHP set-top box
connected to a2 32DW9625 32in.
TDTV receiver.

MHP sounds like an excellent idea,
but some wonder whether it will
become a mass-market format. Some
broadcasters are not too keen 1o share
their subscribers with rivals, and there
1s concern over the cost of adding
MHP operation to a set-top box or TV
set. MHP requires a large amount of
computer mcmory. and with set-top
boxes being given away 10 cOnsumers
there is pressure to keep production
costs down. It will be inieresting to
see which, if any, UK digital pay-TV
operator is the first to embrace MHP.

Video equipment

Sony. Philips and Panasonic had many
IDTV sets on display. Flat-screen TVs
were also seen on many stands. LG’s
offering included the RN-291.720,
which with its 29in. screen is
described as being the world’s largest
LCD TV set. It’s 6-5cm thick and
weighs about 30kg. The Panasonic
Model TH-50PHD3E is a 50in. 16:9
plasma display panel with a 1,366 x
768 pixel resolution and a contrast
ratio of 3.000:1.

Philips and Samsung showed Web
Monitors — high-resolution monitors
that can be used for watching TV
programmes and exploring the
internct. Both models have a 15in.
CRT screen (Samsung also has an
LCD version) and a keyboard.

One of the most unusual video
products was Samsung's SCH-M220
TV phone. which has a 1-8in. screen
and an aenal that can receive mobile
phone and TV signals.

Kodak announced the development
of a flat-screen system that could
cventually replace the LCD. The
technology involved, known as
organic light-emitiing diodes
(OLEDs). is claimed to provide
displays that are thinner, lighter and
more efficient than LCDs. In addition
no backlight is required. With other
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flat-screen technologies under
development, such as light-emitting
polymecrs (LEPs), this market will be a
very interesting one to watch in the next
ycar or so.

Numerous camcorders were on show at
CeBIT, including the Cannon MV400
DV {digital video) series. There are six
models, MV400. MV400L. MV430,
MV4301, MV450 and MV4501. The 1
versions include a digital line-in facility.
All models incorporate an extended
recording system that uses daia-
compression technology to increase the
recording time by x2 or x3. Thus an-80-
minute DV tape could provide a
recording time of up to four hours. The
MV430I and MV4501 also have
memory-card slots for MuliiMediaCards
and SD Memory cards, which store still
1mages that can be transferred to a PC.
Sony’s camcorder range included the
DCR-TRV30, which has a 1-55
megapixel CCD imager. JVC’s GR-
DVMI1800 offers high-resolution still
images with its two megapixel CCD.

DVD
The rewritable DVD formats were all
being heavily promoted at CeBIT, either
for PC data storage applications, as home
video recording systems, or both. The
DVD+RW format is supported by
Philips, Sony, Ricoh, Hewlett-Packard,
Verbatim and others: products were
shown, and there were firm launch dates.
Philips said that its new DVD+RW data
drive, shown for the first ime. will be
launched in October with a DVD+RW
video recorder to follow shortly after.
The new data drive is a dual-writer
product, with the ability 1o record in the
DVD+RW and CD-R/RW formats. Tt
provides 8x DVD reading. 2-5x DVD
writing, 32x CD-ROM reading, 12x CD-
R writing, 8/10x CD-R/RW writing and
has a standard IDE interface. Philips
intends 1o launch the DVD+RW drive
with application software, and says that
the product will initially be aimed at the
PC after market, offering uscrs the option
lo upgrade an existing optical-disc drive.
Philips also unveiled the VAES010
DVD+RW recorder engine, which
consists of a dual-laser optical pickup. a
tray loader, a fan unit and a PCB that
contains all the electronics required for
module control and channel
encoding/decoding. Philips hopes that
the DVD+RW engine will encourage
other consumer electronics companies to
take up the format, and claims that
several are interested in it. The company
is keen 10 promote DVD+RW as an all-
round format: the publicity material at
CeBIT showed how a 4-7Gbyte
DVD+RW dise can be used for storing
two hours of MPEG-2 video, editing
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home videos, as a photo album for digital
cameras, as an MP3 archive containing
up to 1.400 songs or as a data storage
device the equivalent of 2,800 floppy
discs.

Ricoh showed a DVD+RW drive which
it says will be launched in the fourth
quarter of this year at about £650. To
demonstrate DVD+RW’s compatibility
with DVD-ROM drives and DVD-Video
players. a Ricoh employcc used a Sony
camcorder 10 record visitors to the stand,
transfer the images to a blank DVD+RW
disc. put the disc in a Ricoh PC DVD-
ROM drive and play it back via a
portable Pioneer DVD player.

DVD-RAM was being promoted by
Toshiba. Panasonic and Hitachi. which
had its DVD-RAM camcorder on
display. Toshiba demonstrated its SD-
R1102 DVD-RAM drive, and the
company announced that it plans to
launch DVD Mutti hardware, probably in
early 2002. DVD Multi is not a new
format as such: it’s a specification for a
new generation of DVD-Video players
and DVD data drives that will be able to
read all or at least most of the official
DVD disc formats.

Panasonic’s DVD highlights included
its 9-4Gbyte DVD-RAM disc and the
LF-D311. a combination DVD-
RAM/DVD-R drive that’s also
compatible with DVD-ROM, DVD-
Video, audic CD, CD-ROM. CD-R/RW
and Video CD discs. Model CY-
VMI1200 was also shown on the stand:
this is claimed to be the world’s first in-
car hi-fi system with DVD-Audio.

The Canon MV450] cameoarder which includes a digital line-in facility.

Pioneer, which developed the DVD-
RW format, had on show Model DVR-
A03, a combined DVD-R/RW writer
with CD-R/RW capability.

Other disc formats
Blank media manufacturer Verbatim
announced new CD-Rs which use Super
Azo dye. The company says that the high
sensitivity and wide power margin of the
dye make it possible to provide recording
speeds of more than 16x and promise
compatibility with future 20x and 24x
specd drives. According to Verbatim the
dye increases the sensitivity by ten per
cent and the power margin by 250 per
cent, while the rccording layer is 50 per
cent thinner than a standard Azo disc.
The first Supcr Azo CD-Rs, with 650 and
700Mbyte capacities, were due to be
launched in May. Verbatim also
announced its support for the
Sony/Philips double-density CD-R and
CD-RW discs. each with a capacity of
1-3Gbytes. The first double-density
hardware should be available by summer.

TDK was demonstrating its new
MultiLevel (ML) discs. The technology
was originally developed by the US
company Calimetrics: it uses 8 and 2cm
discs that can store up to 650Mbytes and
2Gbytes respectively. Smaller-sized discs
could also be developed. ML is being
atmed at both the computer and
consuimer electronics markets as a low-
cost, high-density storage system.

TDK says that ML could be used as a
new storage medium for future audio.
video and imaging applications. Another
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were on show at CeBIT. The iD-Photo

Pioneer DVD products including, at the front, Model DVR-A03, a combined DVD-
R/RW writer with CD-R/RW capability.

possible use is as an archive system for
hard-disk personal video recorders. An
8cm ML disc provides ten times more
storage capacity than a 64Mbyte flash
memory card. The discs could possibly
be used in digital cameras and MP3
players (a 6cmn ML disc could store
approximately 200Mbyte of data,
sufficient for four hours of music). TDK
even lalks about hand-held video
recorders that store up to three hours of
MPEG-4 video on an 8cm ML disc.
Because the technology is IC-based, ML
drives will cost just a little more than
standard CD-R/RW drives. Hardware
manufacturers could add ML capability
to CD-R/RW drives without altering the
existing optics, mechanics or
manufacturing infrastructure.

Two other new disc storage media

format, developed by Maxell. Sanyo,
Olympus and Hitachi. uses a 5cm
magneto-optical disc 1o store up to
730Mbtyes of data. Sanyo has jast
launched the first digital camera that
uses iD-Photo technology.

Dataplay is a tiny disc. about the size
of a US quarter, that can store up to
250Mbytcs of data per side. The disc
has a ROM area and a write-once area.
Toshiba is one of the main supporters of

Dataplay, and at CeBIT showed

prototype audio players and digital
cameras. The first Dataplay hardware,
blank and prerecorded media are due to
be launched later this year. But. as with
ML and iD-Photo, one wonders whether
there is room in an already crowded
media storage field for yet more
formats, whatever their advantages.
Hard-disk technology in the form of

personal video recorders and set-top
boxcs was present on many stands.
Seagate’s stand included WebTV
products from Sony. Panasonic and
Echostar and a Philips- AOL set-top box.
On the JVC stand there was a combined
DVD-Video player and hard-disk
recorder with a 20Gbyte storage
capacily.

Memory Cards
Optical discs offer many benefits over
solid-state media in terms of capacity
and cost, but the flash memory-card
market is going from strength to
strength. TDK said that the European
market for solid-state memory is
expected almost to double by 2003,
which would mean that the market for
SmartMedia cards would grow from
2-63m units in 1999 to 5-5m units by
2003. For this reason TDK has added
SmartMedia and CompactFlash cards 1o
its range.

Sandisk launched its SecurcMate USB
reader card. which is designed for
transfefring images, andio and video
between SD Memory cards and
MultiMediaCards and PCs. Sandisk also
announced that it will start shipping SD
Memory cards and high-capacity
CompactFlash cards this spring, the
latter available with 256. 384 and
512Mbyte capacities. The company also
plans 10 add 128Mbyte SmartMedia
cards to its range. Verbatim announced
that it is adding MultiMediaCards 10 its
flash-memory adaptor range, adding that
128Mbyte versions of the
MultiMediaCard will be available later
this year.

Panasonic and Toshiba had lots of SD
Memory card products on display,
including audio players, dictation
machines, fax machines, laptop PCs and
In-car systenis. |

SONY

[

afn 1tey

The Sany DVP-NS300 DVD Player. This elegant model is available in silver or Black finish.
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Though the price of many VHS
VCRs has fallen to the point
where repair may not be
economically viable,
nevertheless most of the

problems that crop up are
relatively simple mechanical
ones. These are economic to fix.
Eugene Trundle provides a
diagnosis and repair guide
that’s based on many years’
practical experience

afely away from the high
s voltages, heavy currents and

thermal cycling that are
associated with TV sets, the
electronics in today’s VCRs give
relatively little trouble. Most of the
VCR problems you get are
associated with the moving and
wearing parts of the mechanical
deck. In fact a video technician can
spend whole days without recourse
to a test meter or soldering iron,
except perhaps when it’s necessary’
to replace a mode switch, Motors
and head assemblies excepted, deck
components are not expensive and,
with a knowledge of what
commonly goes wrong (and why),
fault diagnosis and repair can in
most cases be quick and profitable -
whatever the make, price or quality
of the machine,

In this guide we will follow the
tape on its journey around the
deck, looking at each mechanical
part in furn and the effect it has,
when faulty, worn or misaligned,
on the tape running and the sound
and vision. We’ll consider not only
fault symptoms that are present
whenever the tape is in motion, but
also the horrible intermittent faults
that can arise. Fig. 1 shows a
typical modern centre-mount tape
deck layout.

TELEVISION June 2001

Cassette-in

Failure of the cassette to be drawn
into the machine, which is on and
lit up, is a common problem. Check
that the cassette-in signal is
reaching the syscon (system
controller) chip from the sensor,
which may be a mechanical switch
or a photocoupler. If it is present at
the syscon chip, use a DC-coupled
oscilloscope, which will reveal
much more than any sort of meter,,
to look at the drive to the motor
(loading or capstan, depending on
design). There may be no power to
the drive chip or motor, or a
mechanical jam-up, indicated by the
presence of electrical power for a
few seconds only.

An attempt to turn the
motor/mechanics by hand will
confirm whether it’s jammed,
perhaps because a deck component
1s broken. there’s incorrect
mechanical phasing, or a ‘spanner
in the works’ ~ a foreign body.
Sometimes the casseite moves some
way in then jams. If it’s floppy in
the tray, check the sprung fingers
above that hold it in place. If the
whole cradle/tray is skew-whiff, it’s
likely that one side of the front-ipad
mechanism is loose because of a
broken arm or pinion. Sometimes
the cassette goes all the way down

to the deck then comes straight back
up and out. The cause will be
failure of a tape-end sensor, failure
of the cassette-down/in sensor, or
because their signals don’t arrive at
the syscon chip. Check at the
appropriate pin of the chip, if it’s
accessible.

Threading the tape

With most modern decks the tape is
threaded as soon as the cassette
goes down. Whether or not this is
the case, if tape threading is a
laboured business or the movement
stalls, it’s likely that the supply
spool is not free to tum and, as a
result, the tape is stretched taut. See
if the reel brake is on, because of a
misphased or broken mechanism,
and if necessary check the back-
tension band whose felt strip may
have parted company with the
plastic band and is now stuck fast to
the periphery of the turntable.

The tape guides act as threading
poles mitially. They can become
jammed at some point in their travel
because of hard grease in their
guiding slots. The solution is to
clean with solvent and relubricate
with light grease. The guides might
stop short of their precision end-
stops: this causes tracking
problems. Particularly in older JVC
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Fig. 1: A modem
cantre-mount VHS
tape deck. 1 arm-
tension assembly; 2
main brake
assembly L; 3 guide-
roller assembly S; 4
full erase head; 5
guide-roller
assembly T: 6 drum
assembly; 7 pinch-
comp lever
assembly; 8 pinch-
cam lever; § ACE
head assembly; 10
pinch-rofler
assembly; 11 review
lever; 12 brake sub-
assembly R; 13 reel-
disc assembly R; 14
gear-relay assembly
T: 15 idler assombly;
16 gear-relay
assembly S; 17 reel-
disc assembly L; 18
jog-lever assembly;
A back-tension pole;
B upper drum; C
lower drum; D
rabbet; E pinch
roller; F capstan; G
drum motor.
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decks. the cause of this can be
slackness in the joint between the
articulated loading drive arms and
the pole bases. Slackness and wear
In arm-joints or drive pinions can
result in the guides being ‘floppy’ at
the loading end: the result is poor or
erratic tracking. If you pull
backwards a tape-guide which is in
the fully-loaded position and then
let it go, it should snap back into
place under spring pressure: only

when this is so can you be sure that -

the tape path around the head drum
will be consistently reliable.

All this assumes that threading
takes place. If it doesn’t, or the tape
is smartly returned to the cassette
after the completion of threading,
check that the head drum is rotating
and that the loading belt, if used,
isn’t slipping. Then suspect the
mode switch.

Tape outward journey
Fig. 2 shows the path the tape takes

® 20

around the deck fumiture. A certain
amount of variation in the details is
to be expected with different deck
designs. Fig. 3 is a ‘straightened-
out’ diagram, showing the movers,
shakers and transducers the tape
meets along the way.

The first item that the moving tape
encounters on its passage away
from the cassette is usuvally the
back-tension pole, which pulls on
the friction band around the supply-
spool turntable. Examine the band
itself first. The felt strip may have
broken up or become partially or
wholly disengaged from its strap.
This will play havoc with the tape
tension. Check that the tension pole
is free to move, and that it takes up
the correct position when the tape is
running — this is usuvally indicated
by an engraving on the deck
surface, or you may have to refer to
adiagram in the service manual.
Fig. 4 shows the basic arrangement,
with a cam for tape-tension

adjustment. There is generally a
setting screw. A typical back-
tension figure for a modern deck is
35g/cm, measured at the beginning
of SP tape playback using a
cassette-type torque meter. It’s
easier however to use an on-screen
indication, of the type provided by a
test tape such as the MB Swiss-4, to
check the back tension — see Fig. 5.
The most common symptoms
produced by insufficient back
tension are noise on the picture
and/or picture judder/roll because of
poor head-tape contact at the
beginning of the head’s tape scan.
The effect is worse with a recording
made by the same machine. Too
much back tension can cause
hooking and bending in the picture,
and excessive tape and video head
wear: in extreme cases the capstan
and pinch roller skid on the tape,
which becomes taut then stops
moving or slows, with mistracking
and wow on sound 1in the latter case
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1f the back-tension pole is not
perfectly vertical the tape will ride
up or down it. The result is tape
crinkling or an incorrect tape path
across the full-erase head to the
drum-entry guide. The only
effective way of dealing with this is
to fit a new lever assembly.

The next major item the tape
encounters is the full-erase (FE)
head. As its magnetic gap is longer
than the tape width it doesn’t
require adjustment. The important
things here are to ensure that the
head is able to move freely on any
swing-pivot it may have, and that
the electrical connections to the
head are good. It’s often
recommended that any plugs and
sockets used here are replaced with
soldered connections to the PCB.
Attention to these points ensures
that tape erasure takes place before
a new recording is made, and that
the new sound track goes on to the
tape as it should. If the tape is not
being erased properly the effect,
with a tape that has been previously
recorded on, is blobs and clouds of
vague floating colour when the new
recording is played back.

Some VCRs, especially older
ones, have an impedance roller (not
shown in Figs. 1-3) downsiream
from the FE head. Its function is to
damp and thus smooth the tape
motion, helping to iron out any
timing jitter. It can do this only if it
rotares. A drop of fine lubricating
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GUIBE ROLLER T

LYLINDER ASS'Y

SUPPLY REEL DISK

oil on its shaft will also silence the
tortured squeal or groan you can get
in the fast-forward and rewind
modes with a dry one.

The guides and drum

The tape next passes round the
drum-entry (S) guide, a crucial
component that's changed its role
from puil-our/threading pole to
precision tape positioner. In
conjunction with the adjacent slant
pole it ensures that the tape sits
correctly on the rabbet, the spiral
shoulder machined into the
periphery of the lower drum, so that
the roiating video heads on the
upper drum are aligned with the
tape’s magnetic tracks.

Guide alignment should not
normally be necessary except after
replacement. Siacken the lock-
screw at the bottom of the guide
shaft then, using the correct
(forked) driving tool, slowly adjust
the guide downwards uatil the tape

FE HEAD

POLE T?NSFON l GUIDE ROLLER 8"

i

) H L_J-H 1

P

———

X POSITION ADJUST-GEAR

HEIGHT SCREW

/ REVIEW GUIDE POLE |

PINCH ROLLER

E SHAFT
== ADJUsSTING ; TN
CHECKING }
/ ,\"
/ Fig. 2: Tape route in a typical
VHS tape deck. Designs differ in
N detail, especially in the area of
the capstan and adjacent tape
| guides. Cylinder is an alternative
TAKE UP REEL DISK term for the more commonly-

used drum.

can be seen to start to ‘bubble’ on
the rabbet. Observe the RF
envelope pattern from the heads
during playback of an alignment
tape, using an oscilioscope that’s
synchronised with the head flip-flop
(SW25) pulses. Screw the guide up
until the bubbling just stops. then
finely adjust for a good entry-side
waveform, see Fig. 6.

If it’s not possible to achieve a
good cntry-side waveform, ensure
that the back tension is correctly
set, that the guide base has gone
fully home, and that the heads and
drum are perfectly clean. If these
points are all in order, it’s likely
that the video heads are wom.

A couple of physical problems can
occur with the tape guides. First the

lower shaft (normally made of brass Fig. 3: Linear

in older machines) sometimes tape path
becomes loose in its mounting. This illustration,

is curable with locking compound, corresponding
not superglue. Secondly the rotating to the layout

plastic sleeve can vibrate on the shown in Fig. 2.

CYLINDER ASS'Y PINCH ROLLER
i GUIDE ROLLER T i
#3 GUIDE SHAFT | REVIEW POLE
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{

21 GUIDE POLE |
#3 GUIDE SHAFT

MAIN BASE

ACE HEAD
CAPSTAN SHAFT
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ARM - TENSION
FULL ASSEMBLY

CAM TENSION

ADJUST

SPRING TENSION

Fig. 4: Back-
tension pole,
band and setting
arrangement
{cam tension
adjust). Note the
setting
indication by the
pole.

Fig. 5: Use of a
test tape to
chack the back
tension. Pulling
to the right in
the middle of
this off-screen
TV shot shows
that the tape
tension needs to
be increased.
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shaft. This produces a corrugated
effect on the picture, and sometimes
a squeal in one or more of the
operating modes. The cure for this
is replacement: don’t try
lubrication.

The lower drum and its rabbet act
as tape positioner and guide while
the tape is being scanned by the
heads in the upper drum. Any dirt or
deposit on the lower drum will give
rise to some form of horizontal
interference band or noise bar in the
picture. As they age some lower
drums develop excessive surface
friction. This is indicated by much
greater tape tension upstream from
the tape wrap than at the input side.
If this gets very bad the capstan
may not be able to pull the tape
around the head. More often the
tape piles up on the deck in the
review (search backwards) mode.
This happens because the
backwards-rotating supply spool

has insufficient torque to overcome
the tape friction around the drum
wrap while the capstan continues to
feed tape to the ‘sticky’ drum. In
such a case cleaning and polishing
the lower drum can be tried, but
probably won’t help. The cure, a
new lower drum assembly, is
expensive,

The comments above about the
entry guide apply equally to the exit
(T) guide on the other side of the
drum. This should be adjusted for a
good square envelope waveform at
the end of the head scan, see Fig. 6.
Once again, before you try
adjustment check the guide’s
physical conditions and its
positioning at the end stop, and
ensure that the tape just touches the
rabbet while running.

Here are some possibilities for
poor tracking, which shows as
inability to achieve a good RF
envelope pattern at any point during
adjustment. Head wear 1s a strong
possibility if everything is clean,
and can even be responsible for a
dip in the waveform at some
intermediate point during the head
scan. Misalign-ment of a
component prior to the entry guide
or after the exit guide can also cause
tracking problems: examples are a
bent back-tension lever or an
excessively tilted ACE
(audio/control/erase) head
assembly.

If tracking is erratic and the
envelope waveform sags at nor near
the middle of the head scans it
could be that both tape guides are
set fractionally too high, with the
result that the tape is poised slightly
above the rabbet on its way around.
A gap in the waveform at either end
of the scans can be caused by
incorrect adjustment of the head-
switch timing. A gap at the start of
the scans, in the record mode only,
is caused by the ACE head
assembly being too high. As a result
the CTL head takes ‘bites’ out of
the start of new video tracks.

Anything that prevents good
tape/head contact or tracking at the
very beginning of the scans will
impair the field sync part of the
video output signal and thus cause
vertical judder and/or picture
rolling.

The video heads

Dirty video heads cause the familiar
coarse-snow effect on the playback
picture, see Fig. 7; also, unless both
heads are equally affected, a 25Hz
flickering effect. Womn heads can
produce the same effects but more
often give rise to black and/or white

streaking from vertical edges in the
picture. Fig. 8 illustrates this effect.
When this occurs with only the
machine’s own recordings, some
temporary relief can be obtained by
reducing the luminance signal
writing current. But head drum
replacement is the only lasting cure.

You sometimes find that for
optimum output with a known-good
recording the two video heads
require different tracking-control
settings. This indicates that the head
chips are running at different levels,
more often because of a speck of
something or other under a newly-
fitted upper drum than faulty drum
manufacture. Anyone who can get a
foreign body under the drum may
also be capable of fitting it 180° out
of phase. The result will be colour
playback with the machine’s own
recordings but not with playback of
any others.

Worn or dirty VHS hi-fi heads can
cause audio drop-out, buzz, and
critical tracking adjustment for
sound. When it gets too bad the
sound reverts to the
linear/longitudinal mono sound
track. Incorrect head switch-point
setting can also cause buzz on hi-fi
sound, so check this before
suspecting head wear.

If the video heads wear out
quickly it’s likely that the cause is
either excessive tape tension or
over-frequent use of a head-
cleaning tape. Heads that frequently
get dirty or blocked are probably
being soiled by the tape: after all
nothing else (except those dreadful
head-cleaning rollers!) ever touches
them. Get the customer to check by
using a new batch of tapes over a
period. In over two decades of VCR
servicing I've only ever
encountered two heads that self-
soiled, probably because they were
abrasive.

To clean the rotary heads use a
soft cloth or buckskin or a
proprietary cleaning stick, stroking
only in the heads’ normal direction
of travel, see Fig. 9. In stubbom
cases, and with care (and perhaps
nothing to loose!), try the effect of a
piece of card, similar in thickness
and finish to a business card, soaked
in isopropyl alcohol: press it hard
against the upper drum’s periphery
while you rotate the drum anti-
clockwise by hand. Make sure that
the drum surface is dry before
testing with a tape.

Static blips on the playback
picture, looking like little white-
tailed comets that occur at random
points, are usually caused by poor
earthing of the upper drum. As a
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result static electricity builds up on
the drum and discharges itself
several times during the period of a
TV frame. The earthing brush,
when external to the drum
assembly, can also squeal or whine
despite the rubber damper that’s
stuck to its sprung arm. A dab of
lubricant on the nose of the carbon
tip cures this one. Some drum
assemblies, notably middle-aged
JVC ones, have internal earthing
brushes. These can be replaced with
an improved type when static-
discharge problems are
experienced. Some models have no
visible earthing arrangement at all.
I've had a couple of these that have
produced static-discharge effects,
probably because of a faulty drum
or motor. They were cured by
adapting an earthing brush from a
scrap deck of a different type.

Head replacement

The relevant service manual will
provide instructions for upper drum
replacement. Afterwards, the most
important setting-up adjustments are
tape path (guide) alignment, head
switch-point setting and tracking.
The latter is carried out at the ACE
head, which we’ll come to next
month. With many modemn VCR
designs the need for adjustment of
the FM writing current has been
eliminated. Head preamplifier
setting-up presets disappeared many
years ago.

Some perfectly good head drums
have been replaced to no effect,
because of fauits elsewhere. The
rotary transformer occasionally
fails, as do FM preamplifier chips.
A faulty drum motor can cause the
‘dirty-head’ effect — that small
surface-mounted electrolytic
capacitor in old JVC motors comes
to mind. Another red-herring occurs
when there is poor earthing of the
shielding for the playback RF
preamplifier, usually because of a

Fig. 7: Effect produced by dirty video heads.
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Fig. 6: Tape guide
alignment. Severe

e

IDEAL ENVELOPE

misadjustment
results in much
more distorted
envelope wave-
forms than shown
here, and can
cause tape-edge
damage.
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missing or loose fixing screw: in
some decks of Philips’ manufacture
it’s a Torx-type screw with access
through a hole in the machine’s
plastic rear cover.

Pattern heads available from
companies such as Philex and TW
Electronics are now very good and
their prices are low. While they
may not have quite the performance
or longevity of onginal
manufacturers” drums, they will
usually outlast the well-used
machine in which they are fitted,
and anything that reduces repair
costs is welcome in the present
situation.

L HEIGHT
TOO LOW

Fig. 8: The rggéd pictu
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re, image pulling and

Fig. 9: Video head
cleaning by hand.
Keep the forefinger,
wrapped in fine
chamois leather, still
while using the other
hand to rotate the
drum anticlockwise.

Next month
In the concluding
instalment next
month we’ll
follow the tape on
its downstream
path from the
drum, consider
tape damage and
other general deck
problems, outline
the causes of
intermittent faults,
and take a look at
the auto-diagnostic
systems
incorporated in
many modemn
VCR designs.

‘worms-and-

dots’ streaking effects shown in this off-screen shot are
caused by worn video heads.
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You know all about

satellite TV by now, but

what about satellite radio?
Hugh Cocks describes the
WorldSpace satellite radio
service and the operation
of one of the sets that has
been designed for its

reception
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radio project is 1o provide those in

developing countries with a wider
choice of programming, via satellite
transmission. The first of several
satelliics to come into operation was
Afristar. Though it's not intended to
scrve Europe, reccption is certainly
possible here. I first saw mention of
WorldSpace in 1995 and. being intercsted
in all forms of radio. was intrigucd by the
idca of good-quality sound from exolic
radio stations via satellite, without the
need for a largish dish and a TV receiver.
A wide choice of stations is available (see
Table 1}, including the BBC World
Service African stream.

T he main purpose of the WorldSpacc

The satellites
The WorldSpace Afristar satellite is in
orbit at 21-5°E. This is just bcyond the
Astra | satellite system at 19-2°E and to
the west of the Astra 2 system at 28-2°E.
The satellite was launched towards the
end of 1998 and spent almost a year in &
test phase before the official start of
transmissions in October 1999. 1t’s
unusual in being intended for radio
transmissions and dala wraffic only -
there’s not a TV transmission in sight!

Afristar has three beams that give total
coverage of Africa. Beam 1, the west
beam, provides considerable coverage of
western Europe as well, including the
UK. Beam 2 covers eastern Africa, also
the Gult and as far as the western part of
India. Beam 3 covers southern Africa.
Use of a high-gain aerial gives reception
beyond the specified coverage areas. The
published maps show the theoretical
predicted coverage with the aerial that’s
supplied, but in practice the coverage is
somewhat wider. Fig. | shows the
Afristar footprints.

Asiastar and Ameristar provide services
for the relevant continents.

Fig. 1: Afristar footprint map.

Signals

The system uscs frequencies in L band,
from around 1.452MHz to 1.490MHz,
though Afristar’s western beam uses from
around 1,476MHz to 1,482MHz. with both
right- and left-hand circular polarisation.
Photos 1 and 2 show the spectra for the
right-hand and left-hand polarised signals
respectively.

Circular polarisation differs from the
more familiar vertical or horizontal (planc}
polarisation in that the transmitted signal
rotates in a corkscrew-like manner. This
makes positioning of the receiving aerial
easier, provided the azimuth and elcvation
are about right. The forward pick-up lobe
of the aerial supplicd for rceeption is very
wide at around 80°. The acrial doesn’t need
to be level in the vertical or horizontal
sense, which would not be the case with
verlical or horizontal polarisation.

The signals are digital, using a
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taken in Portugal,

WorldSpace proprietary system. As with
digital TV, use of compression enables
many stations o be fitted into a very small
bandwidth.

Data channels will be used for high-speed
internet conncction: this is referred to as
WorldScape rather than WorldSpace.
Don’t get too exited about this prospect
however. I understand that PCs will require
a special card, and that the service will be
made available on a country-by-country
basis once arrangements for the terrestrial
telephone return path from a subscriber’s
computer have been made with local
Internet Service Providers. It’s quite
possible that these data services will not be
available in Europe.

Receivers

Four manufacturers initially produced
radio receivers under licence from
WorldSpace. Panasonic has a hi-fi type
unit that incorporates a CD player; Sharp
does a bed-side clock version; JVC cane
up with a modern-style *ghetto-blaster’;
while Hitachi opted for a portable model
that includes short-, medinm-wave and FM
coverage (scc Photo 3). I selected the
Hitachi KH-WSI as being the most
practical for me, because I do a fair amount
of travelling. For more information on the
receivers and on the system in general, go
to www.worldspace.com on the internct.

The Hitachi KH-WSI1

The approximate dimensions of the Hitachi
Model KH-WS|1 are 24cm wide, i6cm
high and 6-Scm deep. It weighs 1-5kg,
1-9kg with batteries. While most.
transmissions are stereo, the KH-WS1 has
only a mono speaker. But there are stereo
line and headphone jack sockets at the side,
see Photo 4, so a hi-fi system can be
connected or sterco headphones can be
used. There’s a 9-pin data output porl at
the same side, and a standard F socket for
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Photo 1: Afristar beam 1 spectrum for right-hand polarised
signals. To take this photograph the signals from the aerial
were split between the receiver and a signal analyser. Photo

the satcllite aerial. This can be connected
either via its short flying lead. when the
aerial is clipped Lo the top of the radio, or
via a coaxial extension cable.— no cable is
supplied, though the connectors and sore
walerproofing tape arc.

A standard telescopic aerial is used for
short-wave and FM reception — there’s no
provision for an external aerial to be
connected for reception in these bands. A
conventional ferrite-rod acrial is
incorporated for medium-wave reception.
The satellite aerial, see Photo 5. is fixed in
a plastic frame with overall dimensions
1Scm wide, 3-3cm deep and 15-6¢m high.
It can be clipped to the rear of the radio or
connected via a coaxial extension cable.
The elevation of the acrial can be adjusted
for optimum signal pick-up. It has an
internat line-powered (from the receiver)
amplifier to make good any cable losses,
and presents an acceptable signal input
level to the L-band tuner. A fair length of
coaxial cable can be used between the
acrial and the receiver without any
noticeable loss of signal quality. The
manual suggests up to ten metres of 50Q
cable. 1 used twenty metres of 75€2 coaxial
cable as this was to hand, despite dirc
warnings about the use of 75€2 coaxial
cable as both the aerial and the receiver are
matched for 5002, but found that 75€2 cable
produced no reception problems.

Afristar transmits signals with both lefi-
and right-hand circular polarisation. To
change the aerial over from one reception
mode to the other the receiver sends either
2.4V or 3V down the cable, for left- and
right-hand polarisation respectively. This is
similar to the standard TV 13V
vertical/17V horizontal LNB polarisation
changeover system.

1 wanted to look inside the plastic
covering to see how the aenal is
configured. Removal of the back is casy,
but the assembly is securely fixed inside

Photo 2: Afristar beam 1 spectrum for left-hand polarised signals.
Conditions as for Photo 1. In the UK the left-hand polarised
signals are slightly weaker than the right-hand polarised ones.

Photo 3: Front view of the Hitachi Modél
KH-WS1 satelfite radio receiver. The
dispiay panel shows that the BBC
service is being received - only one
‘service channel’ (see text) is available.
Note that WS indicates WorldSpace, not
World Service. The satellite frame aerial
{top, rear) can be angled down behind
the radio or, as here, above, depending
on which way the satellite is relative to
the receiver. The top of the conventicnal
radio bandswitch is just visible in front
of the lower right-hand side of the aerial.

the cover with very hard to remove plastic
rivets. So 1 decided not to venture farther!
In all probability the aerial consists of two
half-wave dipoles (at the frequency
involved these would be approximately
10cm long) at right-angles to cach other,
with their phasing altered for left- or right-
hand polarisation.

1 was surprised that thc manual contains
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Photo 4: Side view of the Hitachi Madel
KH-WS1, showing the slider volume con-
trol, the line and headphone output jack
sockets (bottom), the F input socket for
the L-band aerial and the data socket (top).

no warnings about accidentally short-
circuiting the coaxial cable when
disconnecting it from the acrial or if a
whisker of coaxial braid should touch the
inner conductor — it's all {00 easy for this
to occur, especially if you have no
experience of fitting F plugs to coaxial
cable. I took cxtra care myself. Hopefully
the receiver incorporates some form of DC
short-circuit protection, like modern
satellite TV receivers. I've always been
very wary of this problem since I
encountered, some years ago, a well-
known make of satellite TV receiver which
incorporated a special design that would, if
a prolonged coaxial short-circuit was
present, cause failure of the mains
transformer rather than the DC supply fuse
to the LNB.

If a short should accidentally occur, once
it has been cleared the receiver may need
10 be switched off then on again to restore
the supply to the aerial. There is no power
to the aerial when the receiver is in
standby, nor when it’s switched for
reception of the conventional bands.

The receiver can be powered by four
internal D cells, via an extersial 6V DC
source, or from the mains via a standard,
detachable lead (see Photo 6). Take carc, as
there’s a selcctor switch for 110V/220V
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Photo 5: Close-up view of the WorldSpace aerial, alongside a standard floppy disc to
give an indication of size, The flying lead from the aerial is connected either directly to
the receiver's F socket or indirectly via an extension coaxial cable.

mains supplies. This could accidentaily be
set for the wrong voltage — a label wamning
about this possibility is attached to the
receiver. The default seting ex-factory is
220V. Up to thirty hours’ use can be
obtained with alkalire D cells.

The KH-WS|1 can memorise up to ten
WorldSpace channels. also ten each
medium-wave and FM channels. For short-
wave operation thc memory consists of two
blocks of five, as the coverage is divided
into two ranges, 2-3-7-3MHz and 9-5-
26-1MHz, though there are some gaps
between the official broadcast bands. FM
coverage is 87-5-108MHz, and medium-
wave coverage 520-1,620kHz in 9 or
10kHz steps (9kHz is used in Europe and
Africa, 10kHz in the Americas and certain
other parts of the world). The American
medium-wave band has now been
extended to 1,710kHz: this is referred (o as
the X band, which should confuse old
microwave hands! T was surprised that this
wider tuning range wasn’t incorporated.

Receiving WorldSpace
transmissions
My initial test to find the WoridSpace
signals from Afristar couldn’t have been
simpler. Clip the frame aerial to the back
of the receiver, then plug its fiying lead
into the F socket at the side. Switch the
rcceiver on, push the WS/RADIO button to
select the WorldSpace band. and point the
front of the frame aerial in the approximate
direction of the satellite. In the London
area this would be azimuth 155°, elevation
about 27°. There must be a clear view
towards the satellite, though reception from
inside a window is normally OK. WRN1
was immediately there!

If the aerial is moved away from the

direction of the satellite. “no beam” will
eventually appear in the display pancl. The
aerial’s wide forward pick-up, about 80°,
makes finding the satellitc quite simplc.
Provided the aerial remains connected, the
signal strength will be shown as a
minimum of one bar out of five. This goes
off when the aerial is disconnected. It at
least shows that the active aerial should be
working.

Once the satellite has been found the
aerial should be adjusted for a maximum
signal-strength display. When a signal is
present, “locked” appears in the display
window. If nothing has been found, “no
beam” appears.

Fortunately, for those in this part of the
world, the receiver defaults to the “local”
Afristar beam 1 when initially searching
for signals. If you live in a different
footprint area, a scarch procedure has to be
started. Provided you know the beam
number. press the mode button then the
beam button: keep pressing the beam
button until the required sateilite beam (or
satellite, as Asiastar and Amcristar are
included) is displayed, then press the enter
button. This forces the receiver to start a
search on the beam selected.

If you are not sure which beam or even
satellite covers your area, the receiver can
do a general search. This is initiated by
pressing the mode then the beam-seck
button. The receiver then searches through
all possible combinations of beams and
satellites. Once a beam has been found it’s
name will be shown in the front display for
two seconds, then the search will
recommence. The satellite’s name appears
twice during the search, as the recciver
dcals with both polarisations from the same
bcam.
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Once initial tests have been carried out
and you arc satisficd with reception. find a
suitable place for the aerial. A good
location is just inside a south/east-facing
window. Make up a coaxial extension
cable to connect the aerial, in its permanent
position, to the receiver. Reception may be
possible with the aerial fixed in the loft.
During a brief test in southern England I
found that this worked well enough. but a
certain amount of signal attenuation
occurred when the roof tiles were wet.

I noticed that the grey plastic-covered
aerial tended to become rather hot to touch
when in direct sunlight — the 1nstruction
manual warns about prolonged exposure 1o
sunlight. The acrial could be kept cool by
placing it in a white plastic container. At
these frequencies signal attenuation
through plastic is minimal.

The aerial is waterproof, but when
mounted permanently outside it would be
best to fix the aerial in a box, which should
also cover the connection between the
aerial’s flying lead and the coaxial
extension cable. This will minimise the
possibility of water getting into the
connections. I know, from experience, thaf
this all too casily happens.

Table { shows a list of stations
transmitted by the satcllite, with the
polarisation. The kst is likely to change —
and there’s capacity for a lot more station§.

Because of the time taken for the signals
to be multiplexed together. uplinked then
downlinked. I found that there’s an average
delay of about three-four seconds. The
exception was CNN TV sound, which was
delayed much less.

WorldSpace operates two uplink hub sites
to Afristar, in London and Johannesburg,
or stations can use a direct link from the
studio to the satellite. This avoids the cost,
which can be expensive, of getting the
signal to either of the uplink facilities.

In southern England the signals produce a
four out of the maximum five bar display
of strength with right-hand polarisation and
a steady three bars with left-hand
polarisation. Here in southern Portugal you
gel a four- to five-bar display with either
polarisation, using the aerial supplied.
Each signal-strength bar consists of two
smaller bars, which come on together and
can be confusing initiaily.

Selecting and memorising
channels
Once signals have been found for the first
time the channels. which are identified in
the display window by name, can be
scrolled through by pushing the large
round BC up or down button at the lower
right-hand side of the receiver. When a
station of interest is found it can be entered
in the memory by pressing the upper left
memory button, followed by one of the 0-9
buttons on the front panel. It’s then fixed in
the memory with this number.

Each channel is referred to as a BC
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Photo 6: Rear view of the Hitachi Model KH-WS1. The mains and 6V DC input sockets
are at the top right. The mains voltage adjustment is in the hole at the top, right-hand
side of the battery compartment cover. The frame aerial slide/clip-in fixing lies horizon-
tally along the top of the receiver, just below the telescopic aerial. The F input socket
can be seen at the left-hand side.

(Broadcaster Channel). A number of SCs
(Service Channels) can be incorporated in
a BC. At the moment there seems to be
only one SC with the channels I’ ve picked
up, except for a couple of BCs that
transmit data on a second SC. The SC
number being received within a BC is
indicated beside the BC’s identification
(see Photo 3). It can be selected by moving
the lower right-hand side round selector
button to the left or right (SC up/down).
The memorisation process remembers a
particular SC within a BC.

It's a shame that only ten memories are
available. Even with the limited number of
stations available at prescnt I wanted more.

If you want to check how many SCs there
are within a BC being received, you can do
so by pressing the mode button followed
by the SC up or down button: the display
then indicates the total number of SCs
available within the BC.

Searching stations by language
and programme type
WorldSpace satellites transmit in many
different languages. If you are interested in
only one particular language, a list of
stations available by language can be
produced to avoid having to scroll through
a large number of unwanted transmissions.
When the language button is pressed the
default language (English) is displayed.
After five scconds this display disappears,
leaving a “lang” identification in the
window. Press the SC up button and over
forty language identifications can be
scrolled through. When you stop at a

language of interest, pressing the BC up or
down button produces a list of stations that
transmit in this language. “No lang” is
displayed if no stations that use the
language are available.

There’s a similar facility for searching by
programme type. Press the PTY button and
the receiver’s default, “news”, is displayed.
This disappears after five seconds, leaving
PTY displayed. Press the SC up button to
scroll through fifteen different programme
types, for example jazz, pop, sport etc.
Stop at the one required and press the BC
up or down button to get alist of channels
that transmit this type of programme. If
nothing is found, “No Ptype” is displayed.

Mobile use
As the signal strength is a little higher in
southern Portugal than in the UK., and the
elevation is higher, I tested the radio here
in a car. The receiver picks up sufficient
signal. though at reduced strength when the
aerial is mounted horizontally. The acrial
was securely tied to a roof rack cross-
member, with the coaxial cable fed in
through a window. Power was supplied to
it from the receiver’s internal 6V batteries.
Results were generally favourable outside
built-up areas, with reception virtually all
the time. In built-up areas rcccption ceased
when a building blocked the path between
the aerial and the satcllite. This was to be
expected. Reception was restored within a
second once the obstruction had been
passed. There were brief dropouts when
beneath an overhead road sign that
impaired satellite visibility.
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Table 1: WorldSpace Afristar Beam 1 Channels.

At 1,478MHz IF with RH circular polarisation:

BBC World Service (African stream); WRN 1 English;
CNN (TV sound); Radio Voyager (adult contemporary
pop music, US based); Radio 1 Lebanese/English {pop
music); Capital Radio Turkey {Pop Kenya Broadcasting
Corporation, in English and local languages including
Swahili); Metro East FM (Kenya based, aimed at
Indian/Asian population); Tamil Oli Radio (for Tamil-
speaking expatriates); Bloomberg UK, France, Spain, Italy
(financial news channels with TV sound); Radio Espana
Exterior (Spanish external service); WRN 2 {German);
Egyptian Radio networks 1, 2 and 3 {mainly Arabic
though one network is in English or French at times);
Golfe FM Benin (French, Yoruba and Fon languages);
Sud FM Senegal (French); Medi T Morocco {French); LA7
Senegal {French); WALF Senegal (French and Wolof lan-
guages); Radio France International; Canal Educatif
Francophone*.

At 1,480-5MHz IF with LA circular polarisation:

Kaya FM 95-9 Johannesburg (pop music, some news);
Radio France International 1: Bop {modern rock}**; Ultra

Pop (international pop hits)**; 24 x 7 {international
dance)**; Potion {adult contemporary)**; Up Country
{country)**; Riff (jazz}**; Ritmo (African pop)**; Maestro
(classical}**; Earz (children’s programmes)**; Letters
(English spoken word entertainment)**; Africa Learning
Channel; Coded Transmissions (two); Comet 1 data:
Comet 2A data.

*Broadcast channels marked with an asterisk have a sec-
ond service channel {SC) for transmitting data. Note that
there are two ‘Radio France Internationals’, one with RH
polarisation and the other, called Radio France
International 1, with LH polarisation.

** These are 'themed’ stations produced by WorldSpace
itself.

To receive the coded transmissions, apply to a
WorldSpace office with the radio’s serial number. There
is no indication on the radio display as to what these
coded channels transmit.

Those with internet access should go to
www.lyngsat.com to obtain up-to-date channel listings
for Afristar and TV broadcast satellites around the
world,

It was strange driving along listening to
CNN TV sound. A more effcctive mobile
aerial system might consist of two or
possibly four of these aerials at 90° to each
other on the car roof, looking for the
satellite at the correct elevation angle. This
would hardly be a low-profile aerial system
howcver!

An interesting effect occurred when T
was just below the local hill top where
there are transmitting aerials for four
analogue VHF/UHF TV channels, assorted
FM radio services, mobile phones and
pagers. The satellite couldn’t be received
over a lkm stretch of road nearest the
masts, though there aren’t any Iocal L-
band transmissions. The reception failurc
must have been because the aerjal
amplifier was being overloaded by the
high-level local transmissions from the
FM band up to the 1,800MHz GSM
cellular band.

A point lo note is that the WorldSpace
frequency range (1,452-1,492MH?) is
allocated for terrestrial digital audio
broadcasting in the future. Thus in some
locations WorldSpace reception will not be
possible because of local interference from
these transmissions.

Trying a higher-gain aerial
Reception is possible outside the satellites
published footprint areas, but if you are
way outside the foolprint a higher-gain
aerial than the one that comes with the
receiver will be needed. A seemingly
simple solution would be to mount the
supplicd aerial at the focal point of a dish
and point the dish in the direction of the
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satellite. When I tried this with a 1-2m
offsct dish in southern Portugal T was
rewarded with the left-hand polarised
signals from beam 2, the eastern heam —a
long way from its intended coverage arca.
Strangely the right-hand polarised signals
couldn’t be received. though they were just
detectable with a spectrum analyser. These
signals are about 10MHz below the beam 1
signals, at around 1.467-1,472MHz.

But things are never that simple, and
there’s a complication when using the
supplied aerial as a feed for picking up
signals from a dish. Once thé incoming
signals have been reflected from the
surface of the dish their polarisation is
reversed. So right-hand polarisation
becomes left-hand and vice versa.
Unfortunately the recciver is programmed
to control the aerial polarisation at specific
frequencies, and cannot adapt to reversed
polarisation during a brand-new scan. Once
the signal polarisation has been reversed,
the aerial tries to pick up the wrong
polarisation from the dish. Because of the
flat-plate aerial’s high rejection of reverse
circularly-polarised signals, almost no
signal is received from the satellite.

For the test I got round this problem by
blocking the DC feed from the receiver to
the aerial and instead feeding 2-4/3V up the
line 1o the aerial via a modified line-power
injector intended for satellite TV use. This
enabled me to select the aerial polarisation
independently of the receiver.

WorldSpace has available a high-gain
Yagi-type aerial and amplifiers (see the
websitc). If you construct something
suitable it will require preamplification, as

with the supplied aerial, for the input to the
receiver’s tuner to be at an acceptable

level. A standard satellite TV line amplifieg
may be OK for this application, as the IF
that comes from a TV LNB is in the same
frequency range. but such amplifiers are
designed for powering at between 13/17V,
not the recciver’s low line-voltage supply.

Conventional radio
performance

Press the WS/RADIO button (o sclcct the
conventional radio bands. Changeover
between these is by means of a slide switch
at the top of the receiver. Memorising a
station is simple.

The only drawback on the short waves is
that two well-known, slightly out of band
BBC World Service frequencies,
12-095MHz and 9-410MHz, couldn’t be
tuned in. This was a shame.

Obtaining a receiver

The supply of WorldSpace receivers has
mmproved over the past year but, becansc
Europe is not the prime target area for the
services, receivers are not widely available.
The WorldSpace website lists a number of
dealers in Africa. The Hitachi model
should be available for about £100. Try the
following possible sources: |
Waters and Stanton, 01702 206 835, e-mail
sales@wsplc.com

Haydon ‘Communicatiosis; 01708.862 524,

Nevada, 023 9231 3090, e-mail
info@ncvada.co.uk, www.nevada.co.uk
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Unique reader offer:
x1, x10 switchable
oscilloscope probes,
only £21.74 a pair,
fully inclusive*

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

Seen on sale for £20 each, these high-
quality oscilloscope probe sets
comprise:

® two x1, x10 switchable probe bodies
® iwo insulating tips

® two IC tips and two sprung hooks
@ trimming fools

There's also two BNC adaptors for using

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

Please supply the following;

To order your pair of probes, send the
coupon together with £21.74
UK/Europe to Probe Offer, Electronics
World Editorial, Quadrant House, The
Quadrant, Sutton, Surrey SM2 5AS.

Readers outside Europe, please add
£2.50 to your order.

Specifications

Probes
Tetal -
' Address. B - — =0
Postcode Telephone o

Switch position 1

Bandwidth DC to 10MHz

Method of paymient (please circle)

Cheques should be made payable to Reed Business
Information

Access/Mastercard/Visa/Chegue/PO

Card expiry ddfe Signed

Please allow up to 28 days for delivery

Credit card no : frei e

1MC - i.e. oscilloscope ifp
40pF+oscilloscope capacilance
600V DC or pk-pk AC

Input resistance
Input capacitance’
Warking voltage

Switch position 2

Input capacitance 12pF if oscilloscope i/p is 20pF
Compensation range  10-60pF
Working voltage 600V DC or pk-pk AC

Switch position ‘Ref’
Probe tip grounded via 9ML, scope i/p grounded

Bandwidth DC to 150MHz

Rise time 2.4ns .

Input resistance 10MQ +1%.if oscilloscope i/p'is
TME ]




Twenty years ago, who would
have thought that the humble
electromechanical relay
would still be around? But it is,
and what’s more, it is still
being designed into new
equipment. Here J P LeJeune
provides a background to the
relay and presents some
ingenious ways of making use
of it.
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emiconductors seem to
have taken over everything
in our lives, well... nearly
everything. However there
is one humble servant that
still has a place in our designs and
developments — the relay.

This electromechanical switch is
rugged, versatile and reliable and it
can be used where semiconductors
cannot. Its on resistance is virtually
zero ohms while its off resistance
virtually infinite, making it ideal for
applications where on/off switching
has to be clean and absolute.

The most common relay is the
PO3000 series, used in telephone
exchanges across the world and
many other pieces of equipment,
Fig. 1. An open-frame construction
makes it possible to adjust and
clean the contacts. The operating
coil (solenoid) can be changed and
various ‘slugging’ arrangements
used to modify the speed of closure
or opening of the contacts. Slugging
involves adding a brass or
aluminium sleeve to the operating
coil.

Relays are generally considered to
be intended for light current
control. They have a bigger brother
in the contactor, generally accepted
to be necessary for power
applications. Operational principles

Relay versatile

are much the same except that
contactors are sometimes supplied
with operating coils, cores and
armatures designed specifically for
AC operation.

Types designed for AC use have
laminated iron cores and are
sometimes gapped as well. Relay
coils, however, are normalty for DC
operation, though the contacts can
switch AC circuits, audio, and low=
frequency RF as well as DC. For
high-frequency switching co-axial
relays are widely used.

Semiconductors can switch AC
and DC circuits, but they have only
one on/off operation. Moreover, the
control circuit and the switched
circuit cannot easily be isolated.
Here the relay scores heavily with
its total isolation between operating
coil and contact set, and that contact
set can be made up of normally
open (NO), normally closed (NC)
and changeover (CO) types in a

.variety of combinations, permitting

several different circuits to be
switched simultaneously.

Relays have been used for several
decades in microwave ovens and
television receivers. Look in a
microwave oven and you’ll find
several relays controlling the
application of power to the cooling
fan, magnetron power supply,
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turntable motor, interior light and
grill element. In television receivers
they have been used for stand-by
switching over a number of years
and are highly reliable.

Most relays are capable of a
million operations before they have
to be serviced or replaced. In older
telephone exchanges the relays
assigned to each incoming line also
acted as transformers for the
insertion of dialling tone. etc, by
having triple windings, Fig. 2.

Away from the now elderly 3000
relay, the range of types and sizes
now available is amazing. Some
relays have polarised armatures that
require a pulse of current in one
direction or the other to change
from ‘operated’ to ‘not operated’.
Most famous of these was the
Carpenter relay, used as a telegraph
repeater for teleprinter signals on
long routes.

The Carpenter relay responded
sensitively to the + and —80V
signals weakened by the loop
resistance of a long line. Its
changeover contacts supplied a
fresh + and —80V to the next section
of line. Carpenter relays were
housed in cylindrical cans, were
quite large and exquisitely made.
Today they would cost a lot of
money.

Miniature relays have been sealed
into evacuated glass envelopes of
the kind once used for B7G based
valves, enclosed in metal cans,
plastic see-through cases, or just left
open like the old 3000. Most though
are much smaller and even more
reliable than their predecessor.

Uses of relays

On their own, relays have several
applications. The very simplest is a
buzzer, Fig. 3. The frequency of the
buzz depends on the mass of the
armature, tension of the spring-sets
and the applied voltage.

With this arrangement, a lot of
arcing occurs at the contacts uniess
suppression is included. A capacitor
of about 100nF connected across
them will help, and also suppresses
any RFI that is generated.

Of more use, possibly, is a
latching switch, shown in Fig. 4.
Here the normally-open contacts are
connected across a pushbutton with
normally open contacts {push to
close). The parallel combination
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Fig. 2. in oider telephone
exchanges, relays assigned
to each incoming line also
acted as transformers for
the insertion of dizlling
tone, etc, by having triple
windings.

connects in series with another
pushbutton and the relay operating
coil. This time though, normaily-
closed or ‘push to open’ contacts
are used.

Pushing the SET button applies a
voltage to the coil and the relay
operates, closing the contacts set
and maintaining the voltage across
the coil. To reset the circuit, the
RESET button has to be pushed.
This opens the circuit and the relay
is de-energised.

The buzzer circuit can be
augmented with a second,
changeover, set of contacts to
provide a square wave with a peak-
to-peak voltage equal to the supply
voltage. This is a very cheap and
simple signal source, though of
fixed and somewhat low frequency,
Fig. 5.

One use I came across for this was
for testing loudspeakers used on an

A
1
H—ogv 0~ 7 Control
pulses to
switching
equipment

—_——

I

Fig. 3. To make a buzzer, you
need nothing more than a
relay and a DC supply. When
the coil, represented by the
rectangular box, is energised,
the normally-closed contacts
open, de-energising the coil
and closing the contacts again
for the cycle to repeat. Note
that without suppression, the
circuit also makes a good RF
noise transmitter!

i
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Fig. 4. Latching
switch. When
the set button is
pressed, the coil
is energised so
contacts A1
close. Releasing
the set button
has no effect. A
reset button is
needed to re-
open the circuit.

RL'A71

Al

A e

Square-wave

A2 _n—

A

|

P ]

Fig. 5. Not far removed from the simple buzzer circuit,
this one produces a square wave whose amplftude is
equal to the supply voltage.

Fig. 6. Contacts
marked with an
asterisk can take
an ORP60 cr
similar light-
dependent
resistor to turn
the circuit into a
dusk-to-dawn
switch.
Alternatively,
they can take an
NTC bead
thermistor of
100k} at 20°C to
make a room
heating
controller.
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old wireless relay network! The
speakers were fitted with a 6002
matching transformer and a volume
control potentiometer, so no-one
was deafened.

Relays and
semiconductors combined
In combination with
semiconductors, relays take on
more useful applications. Very few
semiconductor switching circuits
will operate satisfactorily with
fluorescent lights or energy-saving
lamps. The relay does not mind
what kind of 1oad it switches —
within its ratings. Automatic
switching of lights on at dusk and
off at dawn can make a useful
coniribution to safety and security
for many households.

Obviously, for long operaticnal
periods — especially in winter when

Seadled glass envelope

T

Fixed contact

Moving contact

Fig. 7. Not strictly a relay, the hermetically sealed reed switch is suitable
for low power applications. It can be activated by a magnet or by a coil -

in which case it becomes a relay.

the nights are long — a fluorescent
or other energy-saving light is ideal.
These can be operated safely from a
relay-based circuit and have high
reliability over many years.

A circuit for such a device is
shown in Fig. 6. With a different
sensor, the same circuit can be used
as a thermostat for controlling a
room heater, Fig. 7.

Relays have applications in many
other home security systems where
high reliability and minimum
vulnerability to lightning - often a
cause of false alarms if the alarm
system itself survives. Circuits can
be devised simply for such uses.

In hazardous environments,
ordinary switches are sometimes
inadvisable. The low voltage
required by most relay operating
coils makes the relay or contactor
ideal for remote control of lighting,
heating and industrial processes. It
is also ideal for switching
dangerous voltages.

In heavy-current applications,
contaclors can be used to advantage
by allowing the switching to take
place close to the device under
control. This eliminates the need for
long runs of heavy-current wiring to
a convenient switch.

Many time switches do not have a
high current-switching capacity, but
by using a relay or contactor
between the time switch and the
load that problem can be solved.

At the very low current end of the
scale are the reed switches and reed
relays. The reed switch is normally
a pair of open contacts sealed in a
small glass tube, Fig. 7. They can
be operated magnetically by a coil
or small permanent magnet. Though
not strictly relays, the addition of a
coil to the reed switch turns it into
one.

You can buy pre-assembled reed
relays, but their versatility comes in
the ability to make up one for a
specific application. A few years
ago a police force required a circuit
to warn drivers of police vehicles
when the stop lights were not

- ot ‘
" ‘OK'
.Stop lights x @ el
AT @ @ indicator

— ]

(
Y Brake pedal

i switch ‘

fo

Fig. 8. This simple application of a
reed switch gives the driver of a car
an indication of whether or not his
or her brake lights are working.

working. The device had to be
simple to fit and positive in
operation.

The solution was easy and cheap.
‘With twin stop lights, the total
power amounts to 42W, At 12V the
current will be 3.5A. However, the
inrush current taken momentarily
by a cold lamp filament before it
reaches its operating temperature is
much higher. A few turns of
ordinary single 0.5mm insulated
copper wire wound around the glass
tube of a reed switch was the
answer.

If both stop-lights were
functioning, the reed relay would
operate and hold, lighting a small
lamp on the dashboard to tell the
driver all is well. If one of the lights
failed, the inrush current of the
remaining light was insufficient to
close the reed contacts and no ‘0K’
signal beamed from the dashboard,
It was a great success.

Figure 8 shows the circuit. The
prototype was designed and
constructed on the bench using a car
battery, two 21 W stop-light bulbs
and the reed switch. It cost very
little in time and effort to set up.
Present-day designers would
probably use a microprocessor!

The relay may look humble, but it
really is a versatile and reliable
component that deserves more
applications, |
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Passive
Components

PASSIVE COMPONENTS
FOR CIRCUIT DESIGN
Passive Components for
Circuit Design is a unique
introduction to this key area
of analog electronics
designed for technician
engineers and anyone
involved in circuit design.
The coverage encompasses
all component types capable
of power omplification:
resistors, capacitors,
transformers, solenoids,
motors and fransducers. The
behaviour of the components
is explored clong with the
different types available and
the principles of circuit
design. Tolerances, stability,
variation with temperature,
reliability and manufacturing
standards are all covered.
Reading this book will
improve your skills in
component selection and
analog circuit design. These
are essential skills not only
for the analog designer, but
for all circuit designers,
professional or amateur.
Contents: Preface;
Fundamentals; Fixed
resistors; Yariable resistors,
poteniiometers and diodes;
Capacitors; Inductors and
inductive componenis;
Inductive devices;
Transducing components;
SMT: Hardware; Index
Readership: Technician
engineers, circuit designers;
advanced hobbyisis
Pages: 304pp
Price: UK £22.00

Europe £24.00
ROW £26.00

ectroni¢ Projects
rom the
t Dimension

ELECTRONIC PROJECTS
FROM THE NEXT
DIMENSION
For years paranormal
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advantages and also some serious disadvantages. Steve Beeching, I.Eng.,
sums up the present state of the game

sn’tit always the same way? —
manufacturers want to save money.
Their latest wheeze is to stop issuing
service manuals on paper. Very soon
many of them will be issuing service
information only on computer
storage media — CDs or DVDs. They say
the reason for doing this is to save money
and forests. Then comes the promotion:
easier to store. direct access, millions of
service manuals and technical bulletins on
a single disc and so on.

Who saves money through this scheme?
The service organisation? No, it’s the
manufacturer, who is actually transferring
the cost to the service organisation, which
means us!

Investing in the future

To secure their future all service
organisations, from the single self-
employcd operator to firms with a larger
number of employees, have to invest in the
business. Many service organisations have
done so in recent years by investing in
workshop computer fucilities. Some have
gone as far as one PC per bench networked
to a server computer. There are several
benefits. Once a job is booked in the
details can be kept up to date, enabling the
customer to be told about progress should
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he enquire. The job can be tracked,
accurately costed, and spares can be
ordered for the repair or to replace used
stock. Software such as Service Base is
available for medium to large companies.
For the more adventurous a database such
as Filemaker Pro can be used to track jobs
and print out paperwork of your own
design.

With some products PC-based software

‘is required for alignment or data

management to and from an internal
EEPROM. When digital still-picture
facililies are incorporatcd, the picture
download system may have 1o be checked
for a customer. Soon, the DVC IEEE1394
input/output facilities will require
confirmation. This happens now in my
organisation, as more of my customers set
up with a PC and then complain that a
product has failed to communicate, in
most cases because of a PC or software
problem.

Electronic service data

There are a number of ways of converting
service data to electronic form. The most
commonly used is the portable document
file (.pdf) from Adobe, using a system
called Acrobat. A reader is available free
as a download from the Adobe website at

sService
tata on
iscs

The use of computer discs for service data and spares catalogues has

http://www.adobe.com/prodindex/
acrobat/readstep2.html

The Acrobat rcader can magnify a circuit
many times, but unfortunately the selected
magnification cannot be printed our. If
print is selected, the whole file is printed.
By ticking the fit-page option a full circuit
diagram can be printed out on an A4
sheet. You can’t read it of course, but that
doesn’t seem to bother these
manufacturers!

A second PC may be required at each
bench, with at least a 17in. monitor, as a
substitute for the old paper service
manual. In some cases the PC can double
for software set-up. but what if the set-up
procedure is on the CD-ROM?

The window for the circuit diagram or
exploded view is usually less than the
screen area, and a fairly high resolution is
desirable — 1,024 x 768. more if the
monitor is capable of it.

Manufacturers’ policies

Most if not all manufacturers will be
going over to CD/DVD-ROM instead of
paper, and will distribute the discs free-of-
charge to those with spares accounts. This
is not Sony’s policy however. The
company charges for the discs, which
time-out after a specific period.
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As a supplement to their elecironic data,
JVC and Panasonic both issue short service
manuals that consist of basic schematic
diagrams in print form. This is an ideal
solution. The CD-ROM is very convenient
for parts lists, and for exploded diagrams
of a product’s component units and case
parts, as these are reference items. For
fault finding you get a paper circuit
diagram that you can scribble on. I find it
strange that the user instruction book is not
included with the CD-ROM service data,
as it was with the printed service manuals.
In the case of camcorder menus this was
very useful, particularly when a customer
complained that he couldn’t understand
some function or other.

When a recently mailed-out information
sheet from Sony stated that paper service
manuals would no longer be issued there
were a few flurries in the industry. Sony
listed the computer requirements for its
Assist ROMS, and left out the crucial item
— that the information would be on a DVD-
ROM, not a CD-ROM as some may have
assumed. What’s more the service
organisation is expected o rent the Assist
DVDs at £199 a year (£99 if you are an
authorised service centre, free if you do a
lot of work for Sony). Oh, and you will
need an A3 colour printer (cost about
£300-£1,900) to print out any circuits, as
these will not be supplied even as short-
service manuals.

This is what Sony calls saving money.
Not many small local service departments
are going for it. They can’t justify the
annual outlay, or the cost of updating
current PCs for just a few Sony repairs.
This may be what Sony wants. But in time
Sony’s customer service operators will
experience difficulty when it comes to
finding a local service organisation that’s
able to assist their customers. A “local’
repair shop may be 20-30 miles away.
Customers will be unhappy about this, and
eventually sales will fall. It’s all too typical
of the short-sightedness in our service
industry.

Disadvantages of ROM
manuals
The main problem with a ROM-based
service manual is lack of peripheral vision.
When you look at a paper circuit diagram
you scan it with your eyes to assess the
general layout, then go to the bit you want.
At this point you may concentrate on say a
particular IC, but you can also check where
all the interconnections go to and corne
from. The paths often go over considerable
distances. It’s not possible to see all this
when a circuit is viewed on a monitor: all
you can see is one bit of it. You can print
this bit out, but ouly if the software allows
printing of the enlarged view on screen.
Otherwise what you get is an A4 version of
an AO circuit. Tiny, that is.

I have found that many of these ROM
service manuals contain more mistakes
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than the paper versions. Perhaps the
tunnel-vision effect impairs the detailed
checking process. And corrections are
issued on paper!

Spares ordering

Most service companies row order spares
using a CD-ROM or the internet, as the
distributors.— apart from CPC and Willow
Vale — no longer issue catalogues. Those
who don’t issue catalogues, or don’t have a
representative calling on their clients, are
finding that their tumover is on the
decrease. Why? It's simple really.

When a rep called on you perhaps all you
wanted was some resistors. After a chat
and a coffee however you would be told
about new lines, special offers and such
like, and ended up giving him an order for
far more than a few resistors. Catalogues
stimulate sales in a similar way. When you
browse through one the pictures provide

prompts that you may need this or that, and 8

would like to try something new. You end
up placing a larger order than you may
have intended. The use of a CD-ROM or
the internet is different. You concentrate
on what you immediately need. It’s the
tunnel-vision effect again. If you want a
couple of resistors, that’s what you order.
Am Tright?

What goes round

There has been an increase in the number
of flyers. leaflets and brochures that arrive
by mail each week. CPC always issued
pages or products, others the odd leaflet.
Some are new products, some special
offers. some just reminders to re-order
your service aids before they run out:
others range from non-essentials to toys for
the boys. These weekly mind-prompts
generate orders for products from
essentials to trivia, more than would be
generated as a result of browsing through a
catalogue, and certainly much more than is
generated via a CD or the internet.

Other distributors are joining the
supplementary mail out. RS Components
issues regular themed brochures: IT and
computer products; tools; electrical
products; and general product offers.
SEME has always been active with the
occasional mail shot or promotional
leaflets. !

Connect has taken the unusual step of
appointing real people to visit Willow Vale
account holders. These visits are followed
up with promotional leaflet mail shots. The
whole range Connect white goods and
floor-care products is available via a
Willow Vale account.

What goes round comes round. While
CDs and DVDs have their uses, there’s a
downside that gets overiooked in the
enthusiasm to save costs: lost business.

The change to CD service data has a
number of advantages. There are also
practical disadvantages that have yet to be
addressed. |

i

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 less
shelf space for the display of
particular titles. Specialist mag-
azines in particular get crowd-
ed out.

There’s a solution to the prob-
lem. 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 side each month
ready for you to collect. Home-
delivered copies are ordered in
the same way, but generally
incur a delivery charge.

A newsagent can order any
magazine for you, whether or
not the shop normally stocks it.
If you buy your copies of
Television from a newsagent
and want to make sure you
get every issue, just ask at the
counter.
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Most cars come with a
fitted radio. But the
owner may well decide

that he wants something
different. This is when the
problems start and you
get called in. There is also
the matter of fitting
amplifiers. on
how to go about it
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o carry out successtul car radio

instaliations, certain rules have

to be observed. First, a point

that’s worth emphasizing, is to

read the fitting instructions
before you attempt anything. I've on
many occasions been caught out becanse,
having fitted the things for so many
years. I've assumed that I don’t have to
bother. It’s as if the manufacturers know
this, and keep introducing something new
to catch me out. -

Line-fit radios

Modern cars have ‘line-fit radios’. This
means that they have the radio leads in
the wiring loom as standard. so that Fred
at the end of the production line can open
a box and insert a radio in the space
revealed. This is all very well. and indeed
commendable, but when Mr Angry buys
the vehicle the first thing he decides to do
is to replace the radio. He takes out the
one that was neatly fitted and designed to
work with the speakers, which were also
neatly fitted and expertly hidden, so that
he can install something that looks and
lights up like a Christmas tree. He then
cuts enormous holes in the back parcel
shelf, where he fils speakers that could
have becn used at the Glastonbury
Festival, also a sub-woofer in the boot, so
that he can damage his eardrums and
those of anyone else within two hundred
yards. This is where we come in, because
Mr Angry wants to spend lots of money
to get the job done right. Well, maybe he
doesn’t, but as he can’t do the job himself
he’s got to pay someone else to do it.
And why shouldn’t that be us?

Line-fit radios are the ones most punters
want to change. To make the job easy for
us, there are adaptor looms that can be
bought for £10 or less from car accessory
shops. But unfortunately, in my
experience, Mr Angry has alrcady had a
go at this. He starts by cutting off all the
plugs, then connects any coloured lead to
any other that takes his fancy. When he
switches on. the fuses for his interior
lights and accessories blow. This is were
we come in. We are asked to put things
right, in thirty minutes which is when he
wants to pick it up.

Sorting out the live leads

As mentioned last month, I find a tool
called a Power Probe very useful. It tells
me the electrical state of a wire at any
given time. The first thing to look for is a

permanently live wire. If you are lucky
enough to find one, my advice is to put
some insulation tape over it — before you
are unlucky enough to short it to an earth
and blow another fuse. If you can’t find a
permanent live, Mr Angry has already
blown the fuse for you. But you can
forget about this for a while.

The next wire to find is the switched
live one. For the “twit’ lights to come on
some cars need the ignition switch turned
to the auxiliary position while others
need the switch to be in the full ignition
position. Hopefully you will be able to
find a wire that lights your probe. If you
do, stick some insulation tape round it so
that you can identify it when you need to.

Next turn the ignition switch back to
off, turn on the lights and look for
another live wire. This will be the
instrument illumination supply so that,
when the side lights are turned on, the
radio’s front panel lights up and is visible
in the dark. If you don’t find such a lead
don’t be too disappointed: not every car
has one.

There will normally be a thick wire,
brown in most cars but not in all. This is
the earth wire. It’s probably not a bad
idea to mark this one as well.

The speakers

On next to the speakers. My most-used
gadget after the Power Probe is so simple
it’s frightening. It consists of a PP3
battery with a wired connector attached. [
use it to ascertain which of the remaining
wires are for the speakers and the
positions they occupy in the car, i.e. front
or rear, left or right.

There is no easier way to do this than to
choose one speaker wire, link it to one of
the wires from the PP3 battery and. in
turn, touch the other wires until you hear
a scratching noise from one of the
speakers. When you’ve ascertained which
direction the noise is coming from, make
a note of the two wires — either by
labelling them or writing down their
colours on a piece of paper. You should
eventually end up with four pairs of wires
for two front and two rear sets of
speakers.

Aerial

Should you have any wires left over after
doing this you can safely assume that one
of them is the permanent live you
couldn’t find before and one of them is
for the electric acrial. The car you are
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working on may not have what you
presumnc is 4n electric aerial. but most
modern cars have an amplifier built into
the roof or a wing. or front or back window
aerial. This amplifter requires a feed from
the radio 1o activate it. and there will be
very poor reception if it’s left off. I've seen
this happen many times. When you restore
the supply for the customer. he can be very
grateful indeed and promise to bring you
all his work m future.

Permanent live
The next job is to find out why your
permanent live is dead. This isn’l as
difficult as it might seem — all you need to
do is 1o find the master fuse box. The fuse
box isn’t always the easiest thing to find
however. But, working on the premise that
all cars have one, you'll eventualty find it.
Once you’ve done this, look for the
blown fuse and replace it with one of the
same typc. Then go back to your loom.
Hopefully you will now find a permanent
live. Cover the end with your insulation
tape to prevent it touching what it did
before and again blowing the fuse!

Connecting the new radio

We now come to the problem of how best
to connect the new radio 1o the existing
loom. If the radio’s manufacturer has
fitted builet connectors to the ends, the
easiest thing to do is to put bullct
connectors on the loom. Ensure that they
arc crimped on correctly, as described in
the previous article in this series (sce page
400 last month).

There is only one more thing to do: to
make sure that the permanent live and
switched live are the right way round. An
error here won't stop the radio working.
But getting it right will ensure that the car
doesn’t come back to you in two days’
time because its radic can’t remember the
stations your customer has just spent
hours putting in.

If there are no bullet connectors. the best
way 1o connect the radio is either with
butt-end conneclors or, preferably. solder
and shrink-wrap insulation. Don’t use
chocolate-block screw terminal strips, as
the wires may well pull out.

The 500W amplifier

Sorting out Mr Angry's problems will,
hopetully. have whetted your appetite for
this type of work, especially when he
opens his wallet to pay you. Hopefully
because it’s normally at this time that Mr
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Angry’s wayward son Walter Bodger
comes along and asks you to fit his 500W
amplifier in his Vauxhall Cavalier.

Beforc you attempt this type of job you
need to take a little time 1o work out where
things are going to go and to plan it
carefully. This is what makes the
difference between a professional job and
one done by Walter. The following things
need to be considered:

{1) Measure the size of the unit, then look
for an appropriately-sized place where it
can be fitied without standing out like a
sore thumb.

(2) Determine whether it will be safe to fit
the amplifier there. I don’t mean safe from
being stolen. 1 mean that amplifiers can
get very hot and can burn the upholstery or
carpet or discolour the paintwork.

{3) Consider how it is to be attached to the
vehicle. If screws arc to be used. where
can holes for them be drilled?

(4) Will there be enough space to get the
extra winng in safcly? Remember that the
bigger the amplifier the thicker the cable,
which will be harder to bend to fit neatly.

(5) Where will the 12V supply come
from? Ensure that the supply can provide
the heavy current the amplitier may need
to work.

(6) Have you got cnough of the correct-
sized cable. for both the supply feed and
the speakers? It’s important to use the
correct cable size for the speakers. This
cable can affect the frequency response,
and the speakers will not work as
efficiently as they are designed to do as
the cable doesn’t pass sufficient current.

{7) Has the wire for the remote connection
between the amplifier and the radio becn
allowed for?

(8) Is there a place near the amplifier for a
good earth connection?

Once these things have been considered
you are ready to start fitting the unit.
Remember that the larger the amplifier
the hotter it will run. so a good heatsink
will be needed. The boot metalwork is
suitable, or undemeath the rear metal
parce! shelf — as long as it isn’t
removable.

Amplifier repairs

A lot of lads bring me their amplifiers for
repair. Most of them are brand new. The
lads can’t face 1aking the amplifier back to
the shop where it was bought: they think
the shop will refuse to give them back their
money or replace the unit as they’ve blown
it up themselves through incorrect fiting.

1 very rarely find that there’s anything
wrong with the amplifier. other than the
fact that the rcmote connection between
the car radio’s electrical acrial wire and the
amplifier terminal labelled “remote” is
missing. Most people don’t realise that an
amplifier, though permanently connected
to the vehicle's battery. will work only
when the car radio is switched on. It
recognises this when the 12V feed to the
amplifier’s ‘remote’ connection is present.
The feed is present only when the radio is
switched on. It comes from the radio’s
electric aerial output or via the wire
designated for this purpose and marked
accordingly.

A spotty Herbert

A rather spotly Herbert once brought his
car round to me because, according 1o him,
therc was a radio fault and it kept blowing
fuses. In addition the sound from the
speakers was awful.

Before 1 removed the radio I asked him to
show me what was wrong. He put a tape
into the cassette player and turned the
volume up. Dreadful sound came from the
speakers. and I realised in seconds what
the problem was — before the fuse blew. He
had connected a large amplifier to speakers
that were obviously too small for it. and
both the radio and the amplifier were being
fed from the same overloaded live 12V
feed.

After a slight difference of opinion
between us he began to see the point about
fitting it correctly and agreed to let ine do it
for him. Many pounds later. after I had
installed a proper feed and replaced the rear
speakers with higher-rated ones, he had a
satisfactory system. He was still the same
spolty Herbert. but a poorer and wiser one —
and probably by now a deafer one!

What now?

I could 1ell you many more amusing stories
about fitting radios and amplifiers, but I'Tl
have to leave them for another day.
Subjects | will deal with next include the
intricacies of fitting immobilisers, alarms
and CD/auto-changers. Also how to decode
car radios using the Joule A400 decoder. B
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Measuring
GRT heater voltages

Since a tube’s heater
voltage plays a vital part
in determining its life, a
means of determining this
accurately is important,
Most meters are
unsuitable, because of the
nature of the heater
current waveform.

Denis Mott presents a
design that converts the
current to light which it
then measures

ne of the most important volages

in a TV set or monitor is the CRT

heater voltage. It’s also one of the
hardest to measure accurately. Since the
CRT’s heater voltage determines the life of
the CRT, which is the most expensive sin-
gle item in a TV set, it also in effect deter-
mines the life of the set. It’s seldom worth-
while nowadays fitting a replacement tube.
Thus correct unning of the CRT’s heater is
vital.

The tube’s heater voltage is usnally pro-
vided by a winding on the line output trans-
former. It should be checked whenever a
component in the line output stage has to be
replaced. The most critical components
here are the tuning capacitors, the S-correc-
tor/coupling capacitor, any linearity or loss
coils and, obviously, the transformer itself.
If the value of a tuning capacitor changes
by 100pF, or the HT voltage is not set cor-
rectly, the EHT and the CRT’s heater voli-
age can vary by 5-10 per cent.

Another cause of incorrect heater voltage
is tube replacement. Maybe the original
type wasn’t available, so a substitute was
fitted. In this case the heater specification
should be checked. The last group of fig-
urcs in a CRT type number, e.g. “0X01”,
indicate the characteristics of the deflection
yoke, whose resistance and inductance play
an enormous part in the tuning of the line

scan circuit and, ultimately, the heater volt-
age.

As you probably know, the CRT heater
voltage is usually specified as 6-3V RMS.
If the voltage is 6-5V or more the life of the
tube’s cathode will be shortened.
Conversely, the if heater voltage is 0-2V or
more on the low side the cathode will
become poisoned, with the same effect.

Because of the nature of the heater current
waveform supplied by a LOPT, it’s point-
less to measure the heater voltage with a
conventional meter. A ttue RMS meter is
also not accurate, because of the unsuitable
pulse length or mark/space ratio. The oniy
solution is 10 convert the pulse into a
calorific value and measure that. One
method is to convert it to heat and measure
the temperature, another is to convert it to
light and measure the intensity. The instru-
ment described in this article does the lat-
ter. My original unit has been in use for
over fifteen years, with only occasional cal-
ibration and no adjustments.

Circuit description

Fig. 1 shows the circuit diagram of the
meter. In order to measure a voltage in a
low-impedance circuit it’s important that
the source is not loaded with additional par-
allel resistance. A high input-impedance
operational amplifier, IC1, is therefore used
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Fig. -1: Circuit diagram of the CRT heater voltage meter.
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at the input. It’s configured as a full-wave
rectifier and is a high-power type to drive a
lamp, LP1.

A BPW2! photodiode, PD1. measurers
the light output from LP1. It’s connected as
part of another operational amplifier cir-
cuit, with IC2, that drives a moving-coil
meter, M1.

Stable positive and negative supplies are
required to power the meter, so battery
operation is not recommended.

Construction

I’ve not included dimensions for a case
since mine was home-made, but a suitable
case from Famell is listed in the compo-
nents list. It all depends on the meter you
chose to use and what’s available in the
‘junk’ box. Obviously for more accurate
readings a meter with a large scale is
preferable. The meter I use has a 3in. scale,
with sensitivity to provide a 0-10V FSD
reading. Any movement sensitivity within
reason can be used: the value of R7 is
selected to give an FSD ot 10V, with VR2
included to provide a small amount of
adjustment.

The only other important requirement is
the optocoupling arrangement. [ use a 12V,
0-18A MES-type lamp which is mounted on
the PCB with its glass nearly touching the
photodiode — to prevent thermal coupling a
gap of about 2mm is required. A light-proof
cover must be provided for the optocoupler
to prevent incident light affecting the read-
ing. My cover was made of lmm plastic-
sheeting painted black inside and out.

The dimensions of my case were copied
from those old ‘school-lab’ type meter
cases that have a sloping face.

Calibration

As the scale is non-linear, meter calibration
must be done carefulty. Fig. 2 shows the
set-up for calibration. For optimum accura-
¢y a true-reading RMS meter should be
used. These are a little more accurate — and
expensive — than a normal AC meter.

Before calibration, remove the meter
scale and either cover it with paper or use
some other masking to cover the original
scale, leaving the curved line as cursor. Fit
the meter back in circuit without its cover.

Set the variac and 10kQ 10-turn poten-
tiometer VR3 for an true-RMS meter read-
ing of 63V RMS. Adjust the value of the
calibration resistor R7 so that the heater
meter reading is at centre scale. Mark the
scale 6-3V at this point, using a draughting
pen and black ink. Then increase the AC
voltage above 6-3V and mark as required,
also decrease it below 6-3V and mark. I
marked the scale at 0-1V intervals between
5-8V and 6-8V. Refit the cover after mark-
ing the scale.

The scale is not linear. Recalibration will
be necessary only if the lamp has to be
changed. The circuit parameters were cho-
sen to keep the lamp glowing moderately,
50 it should last a very long time.
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Use and operation

This may seem to be obvious, but care must
be taken to get correct readings. The meter
has an input and ground connection. These
must be connected the right way round:
I've experienced incorrect readings when
the wires are crossed over.

Measure the voltage with a steady beam
current — a LOPT-derived heater voltage
will vary as the beam current changes. I use
amono grey-scale or a test pattern to ensure
a 60 per cent average beam current.

Always find the heater pin and ground
and connect the meter before applying
power. If the meter is connected incorrectly

its input may be damaged.

Ideally the meter reading you obtain
should be 6-3V. But as we don’t live in an
ideal world, +/-0-1V is acceptable.

If the EHT voltage and width are OK but
the heater voltage is high or low, adjust-
ment of the value of the resistor in series
with the heater supply may be advisable.
But check that the EHT and other voltages
are OK first.

In conclusion

This meter will not be in use every day. But
for the cost of the components it’s an invalu-
able instrument in any busy workshop. B

*Maplin unless otherwise stated

!

Components list

ftem Specification Partno.*

C1 22UF, 25V radial VH26D

1 C2/3 100uF, 25V radial VH37C

C4/5 1,000uF, 25V radial VH51F

Cc6 100nF, 50V ceramic fadial B8X03D

RT 390k, 0-6W 1% rmetal film M330K

R2 22k, 0-6W 1% metal film M22K

R3 6808, 0-6W 1% metal film M680R

R4 22kQ, 0-6W 1% metal film M22K

R5/6 4.TMQ, 0-6W 5% metal film MaM7

R7 Adjust on test

VR1/2 22k hotiz, carbon presets UHO4E

IC1 TDA2006 WQeewW

IC2 LM741 QL22y

iIC3 LM7812 CR16S

iC4 LM7912 AvV2owW

D1-6 1N4001 QL73Q

LP1 12V, 0-18A MES bulb BT83E

PD1 BPW21 photodiode Farnell 327-440

M1 0-10V moving-coil metef YJ96E

T1 12-0-12V, 260mA YN16S

F1 315mA delay, 20mm GL54

S1 DP mains switch with neon KU99 or YX65
20mm fuseholder KU33L or RX96
Case Farnell 722-418
Light-proof box 35 x 156 x 12mm 0D

A PCB can be obtained from Denmo Electronics. E-mail

denis_mott@hotmail.com
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Reports from
‘Michael Dranfield
 Gerald Smith
Graham Boor
Graham Richards

David Smith

Denis Foley

' Gary Laidler
| Ivan Levy, LCGI

- Chris Watton

John Stacey

_P. Salkeld and
Chris Dakin

We welcome fault reports from
readers — payment for each fault is
made shortly after publication. See
- page 498 for details of where and
~ how to send reports.

Tatung T20TD50 (D chassis)

This set was dead with the feed resistor
R427 (229, 0-5W, 2%) to the line driver
stage open-circuit. The transistors in the
line driver stage, TR401 (BC547) and
TR402 (BC337), commonly cause failure
of R427, but not on this occasion. When a
replacement resistor was fitted it burnt up at
switch on.

Further investigation revealed that there
was no line-drive waveform, just a DC
level, at pin 37 of the TDA8361 [F/colour
decoder/timebase generator chip IC503.
The chip was OK however, the problem
being that the regulated 8V supply at pin 10
was low at 5V. Checks in the regulator
circuit then revealed that R822 (4-7Q, 0-5W
safety) in the feed to the series-regulator
transistor TR803 was open-circuit.

It’s a good idea to resolder the line
driver transformer T401 as it’s worked very
hard in this chassis and is a common source
of dry-joints. Resolder the line scan socket
as well — this will avoid future burn-ups.
M.D.

Ferguson B68N (ICC8 chassis)
This set had a straightforward problem: the
line output transformer was faulty and the
output transistor was short-circuit. The new
28D1546 line output transistor went short-
circuit after just one minute however. 1
eventually discovered that the cause of the
problem was the transistor itself, which I’'d

obtained from Willow Vale (part no.
195458): its hfe (gain) figure was too high |
at about 40. In addition the maker’s mark l
on the transistor — it looked like a stylised 5

— differed from that on the faulty transistor |
removed from the set — this was a sort of
capital T. Most power transistors have a
typical hfe of between 7-14. M.D.

Binatone 01/9014

This set is similar to the Matsui 1455.

After rebuilding the power supply I found
that the sound was distorted at high-volume
levels. The cause of the fault was traced to
the 2SD400F regulator transistor Q607,
which should have approximately 12V at its
emitter. At high-volume levels there was
about 5V here. A replacement cured the
fault.

Power supply blow=up is always caused
by the chopper transistor’s drive feed
capacitor C607 (47uF, 25V) drying out.
This can also cause line output transformer
failure. M.D.

Ferguson ICC? Chassis
The basic problem with this set was
intermittent loss of sound. In addition,
when the sound went off the
microcontroller chip would sometimes lock |
up and none of the buttons on the set would
work. Switching the set off then on again
would restore normal operation, sometimes
for days. In this situation the surface-
mounted transistors around the
microcontroller chip are suspect. I replaced
all four, TR85 (BC848B), TR87 (BC858R),
TRI0 (BC848B) and TR81, but after that
the set wouldn’t come out of standby.

A lot of timne was wasted before I
discovered that there’s an error in the
service manual. TR81 is shown as a pnp
device. However a check with an identical
set revealed that it should be an npn type.
Once the correct type had been fitted the set
switched back on, and a lengthy soak test |
proved that the sound fault had been cured. !
M.D.

Sharp €S05 Chassis i
This set was stuck in standby.
Disconnecting the supplies to the sound
section restored operation in the rest of the
set. Now to find the cause of the fault! 1
replaced the sound output transistors and
the diodes and zener diodes in the circuit,
but the results were the same. The cause of
the trouble was the sound driver transistors
Q303 and Q304, though they read OK
when checked. G.S.

Samsung CW593

This set was dead — it wouldn’t come out of
standby. The front LED would flash orange,
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and the power supply could be heard
labouring. When T checked the HT I found
that there was a short-circuit here. The cause
was C814, which is fitted in parallel with
D802. 1t was going short-circuit. A
replacement restored normal operation. G.S.

Panasonic T14S3T

The job sheet for this portable set said that
there were poor, rolling pictures. When I
switched on, it was quite obvious that the
video was inverted. A scope check at IC601
confirmed this. We carry this chip in stock,
but a replacement made no difference.
Replacing the EPROM 1C1205 cured the
fault. G.B.

Tatung T28W730

This 28in. widescreen set had been visited
several times in the customer’s house, the
complaint being poor start-up from cold.
But the fault never showed up during any of
thesc visits. The set was now in the
workshop, along with another one that had
the same reported fault. General checks for
dry-joints etc. fajled to reveal anything
amiss, 50 I contacted the manufacturer and
was told to change CP12 to 1,000uF. Doing
this cured the fault in both sets. G.B.

Panasonic TX2153T

The first of these sets that came our way
was dead because D861 had failed. We now
check this itern for the fault before looking
elsewhere. G.B.

Sanyo CBP2180A A5 chassis)

| Field collapse was the complaint with this
| set. On checking voltages in the field
timebase I found nothing at one end of
L451, which is hidden under a blob of
hotmelt glue. A replacement restored the
field scanning. G.B,

Panasonic TI4S3R

This portable came to us after being at
another dealer for some months awaiting a
replacement for IC601. On investigation I
found that the HT supply to this chip was
missing, because D861 was open-circuit. A
replacement restored normal operation.
G.B.

GoldStar CIT2570F (PC12B
chassis)

Lines on the picture it said on the job sheet.
Sure enough there were, and the remote
conirol didn’t work either. Scope checks in
the low-voltage circuits showed that spikes
and general rubbish were present. The cure
was to replace C827 (1,0001F. 25V) and
C830 (470UF, 16V). These are the reservoir
capacitors for the regulated 12V and 5V
supplies respectively. G.B.

Aiwa VX-T1410K

If you get difficulty with starting up,
patterning on the pictures and/or capstan
servo pulsing with one of these combined
TV-video units, replace C322 (2-2uF, 50V)
and C523 (100uF, 50V). G.R.

Goodmans GVT66WI (Bush
11AK19 chassis)
The symptoms with this set were lack of
width and concave sides to the picture,
Checks in the EW-correction brought me to
R629 (2:7€2, 1/3W safety type) which was
open-circuit. A replacement restored perfect
geometry.

If you need to enter the service mode
with this set, call up the install menu then
press 4, 7, 2 and 5 in that order. G.R.

Sanyo CTP3131 (80P-B14
chassis)

The BUT! 1A chopper transistor Q304 was
shost-circuit and the 2-7€) surge-limiter
resistor R313 open-circuit. These
components fail when the start-up feed
resistor R302 (390kS2) goes open-circuit.
For improved reliability fit a high-stability
resistor. G.R.

NEI E28G1IFXN
This set was dead with the BUZ90AF
chopper transistor T651 short-circuit. When
I checked with the NEI technical
departent I was told to ensure that D653 is
type BYT52M, not type BA158 as in early
production. This can apparently be the
cause of T651’s failure. I also checked that
the high-value resistors connected to pins 2
and 3 of the TDA4605 chopper-control chip
were OK. After attending to these points I
switched on, but the set was still dead.
There was only 255V across the mains
bridge rectifier’s 220uF, 400V reservoir
capacitor, which was clearly open-circuit. A
replacement brought the set back to life.
G.R.

Goodmans 255NS {Daewoo
CP775 chassis)
This set was dead though the power supply
was running. A check at the base of the
2S8D1207 line driver transistor Q402
showed that the drive was missing. It
comes from pin 40 of the TDA8375A chip
I501 via a pre-driver stage, which consists
of an npn/pnp pair of transistors, Q405
(25A854) and Q406 (28C945). These trans-
istors were both leaky. As I didn’t have the
original types I fitted equivalents — a
BC639 in the Q405 position and a BC640
in the Q406 position. This produced perfect
operation.

I’ ve since had another of these sets with
the same symptoms. This time there was

some drive at the base of Q402, but it was
less than half of what it should have been.
(2405/6 were again the cause of the fault.
G.R.

Bush 2169NTX
If the set is dead with the mains fuse
blackened, you’ll probably find that the
P3NA90 chopper transistor Q1 is either
short-circuit or leaky. The cause is usually
that R4 (270kQQ) has gone high in value or
open-circuit. In this case RS (680k2) had
gone slightly high as well, and was replaced
as a precaution, also C1! (47uF) and C12
(1uF). After that the set worked normally.
Note that if the FET is replaced without
renewing R4, the chances are that it will
blow at switch on. D.S.

Alba CTV4808 (11AK19E3
chassis)

There was no tuning, though the tuning
indicator moved. The cause was raced to
Q501, which is a BF240. A BC548C seems
10 be able to do the job. When one was
fitted all was well. D.S.

Crown CRV37 (11AKO08 chassis)
This set was dead with the BUZ77 chopper
FET Q801 short-circuit. In addition its
0-47€2 fusible feed resistor R809 had gone
open-circuit, When you get this situation
check R805 (330k£2), which in this set had
gone very high in value. Always replace
R805 when Q801 has failed. In the interests
of reliability I also replaced C817, C831
(both 1uF, 50V) and C812 (47uF, 16V).
D.S.

Sony KV14T1U (BE4 chassis)
I've recently had two of these sets in with
the same problem. They were both dead
because of fine cracks around the line
output transformer. I was able to carry out
repairs by installing wire links. Some
people may feel that this is a bit risky, but
what else can you do? D.S.

Sony KVM1420U (BE2A chassis)
After about fifteen minutes the picture and
sound would fade. Adjusting the volume
control would result in a slight increase in
the contrast! Q005 (DTA143TK) and R045
(47kL2, chip type), which appear to form
some sort of muting circuit, had been
damaged when C012 (22uF) had leaked
electrolyte through the PCB. Replacing
these three components cured the fault. D.F.

Hitachi CPT2660 (Salora J
chassis)

Loss of red and severe Hanover blinds is a
fault that’s appeared before in these pages
(July 1990 page 678 and September 1992
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page 785). If you-find that the problem is
present after replacing the TDA2653A field
timebase chip, try adjusting the vertical
frequency control RTB400. Although the
picture will lock, the 50/60Hz switching can
be affected if RTB400 is not correcily set.
D.F.

JVC C14ETIEK (Onwa chassis)
[ntermittent sound and paired scanning lines
at the bottom of the screen can be the result
when R434 (0-6822, 0-5W} goes high in
value. It’s the surge-limiter resistor in the
rectifier circuit for the LOPT-derived 12V
supply. D.F.

Sharp DV6635H (BCTV-A
chassis)

There was bad EW distortion and the field
scan covered only the top half of the screen.
I decided to look into the EW fauit first, and
found that 1.604 (15uH) in the drive to the
dicde modulator had melted. When I looked
for the cause I came to C607 (0-56pF, 250V)
in the line scan current path. 1t read 27pF

| when checked with a capacitance meter.

Once these two components had been
replaced there was a good picture. The field
fault had gone, maybe because the EW fault
had overloaded the TDA8350Q chip IC500,
which provides both the field scan and EW
drive outputs. G.L.

Mitsubishi CT25A5STX (Euro
14SF chassis)

There was field collapse and checks showed
that Z551 (SOC3150) was open-circuit and
D553 (BYD33G) short-circuit.
Replacements were fitted, but when the set
was switched on D553 promptly went black
and Z551 open-circuit. When I checked
with the circuit diagram again 1 found that
this supply also feeds the TEA2031 EW
correction chip IC5E!, which was short-
circuit between pins 5 and 6. 1 decided to

1 check the rest of the components in the EW

correction circuit and found that 535
(15pH) had shorted turns. Once these items
had been replaced and a few adjustments
had been carried out there was a good
picture. G.L. :

Ferguson TX92 chassis

This set was dead with the 2-5AT mains
fuse FPO1 open-circuit and the MOSFET
chopper transistor TP16 short-circuit. TP16
fails when RP11. one of a string of three
180kQ resistors that’s connected to pin 2 of
the TDA4605 chopper control chip IPO1,
goes open-circuit. It’s quite a common fauit.
LL.

Ferguson RP46 rear projector
At switch on the red standby LED came on
then went off. On investigation I found that
a buzzing noise came from the chopper
transformer: the power supply appeared to
be overloaded. I checked for obvious shorts

in the line output stage but couldn’t find
any. When the feed to the LOPT was
disconnected, the set started up with the
correct HT and line drive. So the LOPT was
checked out of circuit with a tester It was
OK. Next, the lead from the LOPT to the
EHT splitter was disconnected. Once again
the set started up. The EHT splitter, which
is near the green gun, was faulty. LL.

Sharp DV6635H (BCTV-A
chassis)

This set was dead and there was a smell of
burning. I soon spotted the culprt, which
was the 1nF, 2kV disc capacitor C706 in the
chopper transistor’s collector circuit. A
replacement restored the picture but there
was an EW fault. The diode modulator
circuit was OK, the cause of the fault being
the TDA3850 field/EW output chip, C.W.

Tatung TUNOAS1

This set sometimes failed to start up, though
HT was present. The standby LED went out
when the set was turned on with the
handset, but it didn’t start. The cause of the
trouble was the LM317 regulator IC302.
C.W.

Bush 1407 (Onwa chassis)

There were strange intermittent faults with
this set: on-screen graphics, the volume
would turn up by itself, tuning and remote
operation would be lost. The cause was the
1N4148 diode D602. C.W.

Toshiba 349P9B

There were no signals, the field scanning
was folded up and there were lines on the
raster. The cause was R327 (6-2Q2) which
was open-circuit. C.W.

Hitachi C2119T (G7PS chassis)

If the set is stuck in standby, go straight to
R903 (82k€2) which is adjacent to the
BUT12AF series chopper transistor Q903.
If a replacement doesn’t cure the fault,
check whether the LA7836 field output chip
IC601 is short-circuit. J.S.

Pye 25KX2101

There was no audio output from this nice
little mains/battery colour portable. 1
noticed that the resolderable fuse resistor
R401 had sprung. When this had been
resoldered there was distorted sound. which
suggested that the TDA4190 audio output
chip was faulty. Unfortunately it seems to
be impossible to obtain this device.
However further checks showed that the
470uF, 40V audio output coupling capacitor
C431 was short-circuit. J.S.

Panasonic TX25T2 (Alpha 2W
chassis)

I've had this fault before: the symptoms are
excessive height with top foldover. The
cure is to replace R469 (1502) which goes

open-circuit. 1t’s in the field feedback
network. You will find it under a white
ceramic resistor next to the line output
transformer. P.S.

Bush 2872NTX (11AK19ES
chassis)

When you switch one of these sets on the
red standby LED glows: it turns to green
when you select a station. But not with thig
one. The LED flickered a low green and
was dead. It didn’t take long to establish
that the 5V supply was missing. R867
(0-33Q) was open-circuit. P.S.

Hitachi C28WD2TN

This set produced a dull red raster. Checks
showed that the tube’s voltages were all
wrong. On investigating forther I
discovered that two of the 560£2 cathode
feed resistors R807/8/9 had burnt out
becduse of an internal short in the tube. A
replacement tube is expensive. P.S.

Bush 2850NTX/A (Schneider
chassis)

There was no line-scan operation. The scan
plug and socket had melted, so as a start 1
removed them and soldered the wires
directly to the PCB. But there was still no
scanning, because the scan coupling/correc-
tion capacitor C307 (330nF) was open-
circuit. Resoldering a number of dry-joints
completed the repair. C.D.

Panasonic TX25MD1 (Euro 2 |
chassis)

This set would run for about five seconds
then trip. It would then run and trip again.
No scund or picture appeared. After about
five minutes of running and tripping the set
would come on with a good picture and
sound. A phone call to Panasonic brought
the suggestions that the EAROM or the
video processor chip could be the cause of
the problem, but replacements didn’t help.
When I tried freezing the various ICs I
found that application of freezer to the
MSP3410-15 audio processor chip 1C2101
brought the tripping state back. A new chip
solved the problem.

When ordering this IC from Panasonic,
add TV after the type number. Otherwise a
surface-mounted version of the device
that’s used for VCRs will artive. C.D. |

Sharp 66€S-03H (CS chassis)
The field scanning in the lower half of the
screen was perfect, but the upper half was
very distorted. A check on the 45V supply,
at C619, showed that it was low — about
15V, The following components were
responsible: R643 (5-6Q), which was
overheating; the surface-mounted 10V
zener diode D623, which was leaky; and
the 1A protector R632, which was open-
circuit. Once these items had been replaced
there was a good picture. C.D. [ |

=
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Now you can record measurements together with
readings of environmental conditions ~
temperature, humidity, light level and even sound
pressure — using just one meter, the DT2 1. This
3.5-digit multisiester even checks transistors.

Sound level readings in decibels are taken via the
mefer’s inbuilt microphone. The light function relies on
a very stable long-life diode — also built in — and s fully
cosine corrected for the angular i