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The Annie 204 Spectrum Analyser
Easy to use! Simply the best!

Featuring analogue, digital terrestrial and digital satellite demodulation.
View the spectrum, level and quality information or the picture display
individually or simultaneously.

40 Designed for ease of use. Automatic detection of all relevant parameters.

Large 14.8 cm (5.8 inch) full colour display

30 to 860 and 950 to 2150 MHz frequency range coverage

 Demodulates terrestrial analogue, digital satellite and digital terrestrial signals
producing pictures and sound in addition to B.E.R and signal to noise readout.

 Single button switching to view all programmes in a digital multiplex.

 Nylon carry -case with integral light hood for bright conditions.

 Stores test setups as favourites for rapid repeat measurements.

40 UK trade price £1,525 plus vat.

For more information,
visit www.swires.com or phone +44(0)1268 417584.
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Go on, get a Mac
Ihad never used a Mac before
joining my present company. I
learnt Quark XPress on the
previous magazine I worked for
- this is page layout software

that is available on a PC, but is in
reality happier in a Mac environment.

As a PC builder for several years, I
have always thought the Mac a bit
exhorbitant, and I still do.

But I finally succumbed and
splashed out over a grand out of my
own pocket after suffering frequent
shutdowns and restarts, and several
irrecoverable breakdowns caused
entirely by Windows on PCs.

Windows XP was supposed to stop
all that, and before it, Windows 2000,
Millenium, 98, and so on.

So now, I have a couple of usable
(but for how long I don't know) PCs and
a few others lying around in various
states of disrepair, and one iMac.

Well, I must say that for a 64 -bit
machine costing £1.2K, the perform-
ance does not seem a whole lot better
than my self -built 32 -bit AMD 2.4GHz
PC with half a gig of memory.

Even though I upgraded the iMac
memory from half a GB to 1.5 GB, the
performance does not seem to have
improved markedly. Having said that,
I now enjoy totally virus -free comput-
ing. I don't have to shut down every
time I make some system change.

But that is not the only reason why
I moved to a Mac. Macs dominate the
television production industry. Macs
are also quieter than the average PC,
making them ideal for audio recording.
There are PCs out there as well, to be
sure, but they tend to be dedicated to
specific tasks.

However, I am still kept quite busy
as a PC builder and repairer because
of the vast number of cheap and
cheerful machines out there. Therefore
this month I am introducing a PC
section for service engineers, to be
followed by PC repair and servicing in
future months.

For service engineers, the hardware

side of a PC should be a doddle. It's
when you get to installing Windows
that the fun and games start.

Get it right, BUB
en he launches the

new version of
Windows, Vista, later
this year will Bill
Gates get it right this

time with Windows?
The track record speaks for itself.

How many of you were ambushed by
viruses when you installed Windows
XP or 2000 and used Microsoft's
Windows Update website? Have any of
you bought a Windows PC that does
not break down?

Please let me know. I publish
practically all letters sent in by
Television readers, provided I or some
other member of my staff can read the
handwriting. Better still - email me at
the above email address.

Only $10,000 per seat
Now turning back to the
Mac, in future months I
am planning to run a
rolling review of Apple's
Final Cut Studio, which

has taken the television production
industry by storm.

Industry rumour has it that Apple
may be bringing out Final Cut 6, Final
Cut Extreme and )(serve RAID
Extreme at the National Association of
Broadcasters convention, which takes
place April 22-27 in Las Vegas.

NAB sets broadcast standards
internationally, so Apple obviously
wants to show how serious a contender
it is. The full version will cost around
$10,000. Final Cut Pro 6 is said to
include 5.1 surround sound editing,
1080/24p and 1080/30p DVCPROHD
support. Final Cut Extreme is said to
be targeted at current Avid users.

At present, Avid is seen as being
superior for multi -camera shoots and
for its ability to share projects,
resources and footage between multi-
ple edit stations.
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News

Telewest broadband leads in
customer satisfaction survey
Telewest has topped a list of
the UK's six leading broad-
band ISPs while NTL,
currently in the process of
buying Telewest, came last
in the 2005 UK Residential
Broadband Internet Service
Providers Satisfaction Study
by JD Power and Associates.

According to the survey
of some 935 broadband
users, Telewest (which has
more than 920,000 broad-
band users) scored well on
broadband performance and
reliability, customer ser-
vice/technical support, and

beatingAOL UK in
second place.

A Telewest spokesman
responded: "We're over the
moon that broadband users
have backed this approach
in the JD Power survey."

Wanadoo came a close
third followed by Tiscali,
with all four ISPs scoring
`above average' marks for
their overall performance.

BT came fifth and was
clobbered for being too
pricey. NTL scored 'signifi-
cantly below the industry
average on all factors except
cost of the service', said the
report.

Despite today's findings,
the report also revealed that
punters are prepared to
switch broadband suppliers
to take advantage of new
deals and services.

And with regulator
Ofcom keen to make switch-

Telewest

AOL

Wanadoo

Tiscali

Industry Average

BT

NTL

600 650 700

632

ing all telecoms providers
much easier, ISPs need to
ensure that they remain on
top of their game to retain
customers.

Gunda Lapski, director of
European telecommunica-
tions research at JD Power,
said: "While lower prices
may be enticing, we find
that the more satisfied
customers are, the less
likely they are to switch
providers.

"A similar correlation is
also apparent between
switching intent and the
likelihood of customers to
recommend their provider to
other people.

"Because customer
loyalty and advocacy are so
critical to telecommunica-
tions providers, it is vital
that ISPs go above and
beyond to listen to their
customers and make sure
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satisfaction levels are high."
Even though NTL has

taking a pounding in this
survey, there is something
that might prove of interest.

It seems customers have
a keen interest in receiving
bundled services on one bill
with BT, NTL and Telewest
emerging as the "most
popular choices for
providers."

Should NTL's merger
with Telewest and its take-
over of Virgin Mobile go-
ahead, it will be able to offer
quad -play bundled offering
of TV, fixed -line phone,
broadband and mobile.

Back in December,
Telewest became the first
provider in the UK to
launch a HDTV service to
consumers, delivered in
conjunction with the compa-
ny's new PVR box, TV
Drive, which allows 80

hours of storage, will cost
210 per month for cus-
tomers taking the top tier
package or £15 otherwise.

Around 400 'selected'
customers are now sampling
both services in advance of
their nationwide launch
early in 2006.

Early HD content com-
prises free shows from BBC
Worldwide including Pride,
The Blue Planet and Wild
Weather, as well as movies
from FilmFlex.

All shows are accessible
on demand through new
VOD service Teleport.
Broadcast HD channels are
expected to follow mid
2006.

"Our new PVR is streets
ahead, with generous
storage, the flexibility of
being able to record up to
two channels while watch-
ing a third, and breath-
taking HDTV," said
Telewest president Eric
Tveter.

"With both TVDrive and
Teleport, our customers will
have complete control,
freedom and choice with
their TV viewing.

"Combined with HDTV,
it's the ultimate TV experi-
ence and leaves the current
Sky+ box on the starting
line."

Fighting talk indeed! Pre-
registration for the service is
now open at:
telewest.co.uk/tvdrive

Orange showcases video goggles
Orange France has released
video glasses for Samsung
SGH-D600 mobile phones,
using a cable link that will
play videos stored on the
128MB SD card, as well as
letting customers check and
send texts, photo messages

and e -mails.
Content is downloaded

from a PC via Bluetooth or
USB. The launch price was
?299 (£210) in France,
where stocks rapidly moved
off the shelves, and now
Orange UK is looking into

the possibility of stocking
them later this year. They
will make their British
debut at the 3GSM
Congress, the annual
gathering of the mobile
industry, in February.

The television image

from the phone appears as
two images in each of the
lenses; these form a single,
larger -than -life picture for
the viewer.

Although television on a
mobile has been hyped as
one of the 'killer' 3G applica-
tions, the tiny size of the
screen can make for uncom-
fortable viewing.

196 February 2006 TELEVISION



ews
BT unveils broadcast
TV service ambitions
BT has signed up the BBC,
Warner Music and the
Paramount film studio to
help it enter the television
market this year.

It will launch a pay -TV
service in the summer
together with more than 30
FreeView channels.

Dan Marks, chief execu-
tive of BTTV services, who is
leading negotiations for BT's
pay -TV deals, said the group
was targeting the millions of
homes in Britain that do not
subscribe to pay -TV.

"Our view of the market
is that everybody will have a
digital TV and the question

is how many will be using a
subscription service. There
are 78 million TV sets in the
UK, of which 11 million are
connected to a pay -TV
service, which leaves a lot of
TV sets," he said.

There will be no monthly
subscription fee. Its premi-
um content will be made
available for a one-off
charge either as a pay -per -
view service, which is
available at set times, or as
an on -demand service.

Customers will have to
buy the set -top box at a
price yet to be disclosed,
which will include an 80Mb

hard drive.
Marks confirmed that the

Paramount film deal will
include recent releases,
available at the same time
as they appear on BSkyB's
pay -per -view channels, as
well as classic films.

Philips has been con-
tracted to make the set -top
box for the service, which
will be attached to a BT
phone line to deliver pay -TV
content.

Freeview is in five million
homes out of 24 million
homes with a TV, with 7.8
million taking BSkyB and 3.3
million receiving cable TV.

Film London develops East
Developing EAST is a new
scheme from Film London
offering specific project and
business support to east
London based film-makers
to develop their projects,
careers and businesses.

The programme com-
bines bespoke one-to-one
consultancies with top
industry professionals, as
well as group workshops
and seminars on topics such
as distribution, getting your
film financed, casting and
directing actors, technology,
co -production, copyright and
legal issues.

There is a particular
focus on the importance of
good business practice for
film-makers and opportuni-
ties to establish relation-
ships with industry profes-

sionals.
The project takes place

from January to April 2006,
and is open to freelancers,
partnerships and compa-
nies.

Film-makers can apply
individually or as a team,

must have a proven track
record in the film industry
and be based in the East
London target areas.

This support is worth
£750 but will be provided
free of charge to successful
applicants.

Skills update for integrated digital television
Many service engineers have
already had iDTV sets for
repair.

A series of one -day
lectures/workshops are being
organised by Fawzi Ibrahim of
the College of North West

London. The first such lec-
tures/workshops will take place
on Monday, February 13.

If you wish to attend, please
contact Fawzi on 07976 350724
or email
Fawzi.lbrahim@cnwl.ac.uk.

Vestel adds DAB
to home theatre
Consumer electronics
manufacturer Vestel, has
been working with
RadioScape to create a
Home Theatre System with
integrated DAB (Digital
Audio Broadcast) capability.

By using RadioScape's
Software Defined Digital
Radio modules, the product
was designed in only three
months and is available in
the shops now as the
Wharfdale 400HT priced at
£99.99.

"Putting DAB into our
Home Theatre design proved
to be a much easier task
than we thought it would
be," said Erdem Gunduz,
Product Manager at Vestel.

"RadioScape's module
provides all the DAB func-
tionality in one package that
is easy to integrate into the
system as it is controlled via
the I2C interface."

Ready for HD
Digital TV
Group
(DTG), the
industry
association
for Digital
Television
in the
UK, has
launched a
website

www.hdready.org.uk,
which provides database of
television sets that have
achieved the `11DReady' logo.

"We're delighted that this
website has become a reali-
ty." said Richard Lindsay -
Davies (above), the Group's
Director of Public Affairs.
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130,000+ visitors pack CES
2,500 exhibitors offered
internet services, digital
music players, cell phones,
flat -panel televisions, and
even refrigerators and
washing machines at last
month's Consumer
Electronics Show (CES) in
Las Vegas.

At the time of Television
going to press, more than
130,000 people from 110
countries were expected to
have attended the four -day
show, as well as 4,500
members of the media, twice
the number that covers the
Tour de France.

Hosting the show, the
Consumer Electronics
Association predicted that
industry sales will climb
from $125.9 billion last year
to $135.4 billion this year.

There were all the usual
claims of being the first
and/or biggest in something
or the other. Samsung
boasted about its 80 inch
giant plasma TV, until
Panasonic swooped with its
103 inch monster.

Sony/Toshiba clash
What probably sparked the
greatest interest was the
impending clash between
Sony and Toshiba over the
next generation DVD
technology.

Sony supports Blu-Ray
while Toshiba
is champi-
oning a
cheaper and
less advanced
HD-DVD.

The fight
has been
precipitated by
the worldwide
growth in high -definition TV
(HDTV), which offers far
clearer images than tradi-
tional television pictures but
is much more memory -
intensive.

Toshiba said it would be
launching its first commer-
cial HD-DVD player in
March at $499 (£284).

man
audi

nnel AVR 740

fiver.

Philips's Provoost (left): "We recently announced our cooperation with Skype and KPN for VoIP service."

HD-DVD fits three times
more information on a disc
than DVD and uses an
existing manufacturing
process, so will be cheaper
and quicker to produce.

Blu-Ray has backing
from Hollywood studios and
electronics firms. Philips
and Panasonic among
others, announced new

players at CES,
but for delivery
somewhat later
this year, and
they are likely
to be much
more expen-
sive.

Also,
Microsoft's chairman,

Bill Gates, confirmed his
company would be making a
plug-in HD-DVD drive for
the Xbox 360 games console.
All this is reminescent of the
VHS-Betamax video battle
of the 80s.

Google Video Store
Gates is becoming
increasignly wary of Google,

which announced a pay -per -
download video service,
Google Video Store. Users
will download free software
providing an iTunes-like
interface.

Initial content will
include television shows
from CBS, music videos
from Sony BMG and news
from ITN, as
well as material
from the
National
Basketball
Association.

Microsoft
also plans to
launch Urge
an alterna-
tive music
download-
ing service
which will
not be

Electron,
asOp 46 inch

LCD TV with what
narnic contrast
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daimed
to be world's

highest

Best cornmer

.54662D
is

' to be
the workts

Apple's
fy r, A 

ble with
AT' _

compati-

iPod.
With a touch

.-n/t connections
(among

oth

',,,a
TV which features/ail);08va/loiabbuki/t1-

5C uner,
Cab/e C c/ 1

ar s ot, and

of the showbusiness glam-
our usually employed by

Apple's chief executive,
Steve Jobs, Gates invited
the pop singer Justin
Timberlake on stage to
showcase the service. Urge
will offer two million tracks
for purchase.

Unlimited down-
loads
Unlike iTunes, which

charges
cus-
tomers
a fixed
amount
per song,
Urge will
offer a
subscrip-
tion for
unlimited
downloads.

It will be
built into the
successor to
Microsoft's
Windows XP
operating
system, Vista,
later this year.

Continued...
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Samsung sues Matsushita
Samsung has launched a
legal battle with Matsushita
over disputed flat -screen
technologies. In a separate
case, Matsushita is suing
Samsung for infringing
another set of patents
relating to the same plasma
screens.

Samsung claims that
Matsushita's technology,
which is used in Panasonic -
branded televisions and sold

around the world, violates
nine separate patents that it
holds in the US.

Matsushita is particular-
ly sensitive about threats to
its plasma television busi-
ness, which is making up for
difficulties elsewhere in the
group. The company expects
its sales of plasma televi-
sions to hit a trillion yen
(£4.8 billion) by 2010.

Samsung has also insti-

gated disputes with Fujitsu
and LG Electronics over
plasma patents. Matsushita
recently unveiled the
world's largest production
plant for plasma display
panels (PDPs), a factory
that will increase its output
by 44%.

Samsung's attack on
Matsushita comes after its
settlement with Fujitsu in
June, in which the two

groups agreed to share the
disputed patents. The pact
came only after Samsung
and Fujitsu had mounted a
series of suits against each
other, one of which demand-
ed an injunction on
Samsung imports to Japan
and was upheld by the
Tokyo Customs Office.

Matsushita's fight with
LG was also solved with a
cross -licensing pact.

... Continued
Microsoft recently signed

a deal with Rupert
Murdoch's BSkyB in the UK
and DirecTV in the US for a
video on -demand service
through a PC with Windows
operating system or through
its Xbox console.

Presenting his company's
new products at the show,
Rudy Provoost, CEO of
Philips Consumer
Electronics, said: "Every
day, more people are choos-
ing broadband as their
preferred way to connect
with one another.

Skype deal
"They like the freedom,
the mobility, and the
ease of use of VoIP. We
recently announced our
cooperation with Skype
and KPN for VoIP service

you Yahoo!'s LAUNCHcast
radio on Philips' Home
Entertainment products.

"We are also announcing
our relationship with
vTuner. vTuner recognized
the need for a product that
would put Internet radio

and TV broad-

entertained
With Philips

Portable
Dia,

(PE7320).
Fun and compact,

its digital
3.5 TFT

entertainment
in your pa/m.

screen
and built-in

stereo speakers
ensure

quality

"Today, we are announc-
ing our collaboration with
MicrosoftF wf nVeowI P on the

hard -disk,
GoGear audio jukebox
products give
consumers a
great way to
discover and
share new
music, using
Microsoft's
PlaysforSure
technology.

rdintending

relationship with Yahoo!.
Connected Planet promoted last June as

Sony's first non -Japanese

Stringer,

Previously, we've brought chairman and chief execu-

tive, outlined four entertain-
ment 'pillars' on which the
group would focus: high
definition video and audio
technology; digital cinema;
video gaming and 'e -enter-
tainment'.

Content and tech-
nology

casts at the
user's fingertips."

Also announcedb

Philips

featureswyaws

sound speak-
ers

nias Home

mountable 6.1

Theaterthat

surround

wirelessy Infoc rear peak-

Corporation
is a digital

projection
display

providing ers.

native 16:9 resolution
in the

us and
Wide PAL countries. HoSwir

He defended
Sony's
ownership
of both
content and
the technolo-
gy used to
capture,
store and
distribute it.

"No other
content compa-
ny has such a
complete under-
standing of

technology and no
other technology
company has

Sony's insight into content,"
he said.

"Content and technol-
ogy are strange bedfel-
lows but we are joined
together," he added.

"Sometimes we
misunderstand each
other, but isn't that
the nature of a
marriage?" he asked.

In spite of fears of zone
addlessahi a 177111

a format war, he insisted:
"Blu-ray has momentum
and it is happening now.
Content is no longer pushed
at consumers, it is pulled by
them," he said.

Paul Otellini, chief
executive of Intel, launched
its Viiv (pronounced `wive')
brand and unveiled Intel's
Core Duo chip - a processor
that consumes less power
and is cooler and quieter.

The chips for the new
Viiv platform are designed
to enable high -definition
video and surround -sound.

Intel has partnered with
AOL, DirecTV, NBC
Universal, Turner
Broadcasting's

XBRI

BRAVIA

L

GameTap
gaming service and the

ESPN sports channel.
Grupo Televisa, the

largest media company in
the Spanish -

e aticho/vid

speaking
world, Eros, an Indian film
distributor and Shanghai
Media of China were named
as international partners.

extend our
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50 years ago
f3y Keith Wilson

Though the BBC may have
carried out colour television
tests in 1954, as reported in
recent issues, it seems that
more formal tests started

towards the end of 1955. At least that's
the impression created by the cover
feature in our February 1956 issue.

Right from the very earliest days of
mechanical television, there had
always been a keen interest in colour.
It's not surprising, therefore, that the
BBC - then one of the leaders in
television developments - decided to
set up an experimental
colour transmission
system at Alexandra
Palace which was, at
the time, the organisa-
tion's main London
studio complex.

Practical Television
reported on the
arrangements in some
detail, stating that the
BBC's intention was to
carry out a series of
experimental tests of
colour transmission
systems, and that these
tests had started on
10th October 1955.
Despite the mention of
`transmission systems'
in the plural, the remainder of the
article discusses only a 405 -line
derivative of the NTSC system, and it
seems likely that no viable alterna-
tives were available at the time.

Twofold objective
According to the report, the objective
of the tests was twofold: to explore the
degree of compatibility with existing
black -and -white receivers, and to see
whether the system was cable of
producing consistently good colour
pictures. It was noted that addressing
the second objective would not be
easy, as hardly anyone was in a
position to receive pictures in colour!

The article was at great pains to
point out, no doubt at the behest of
the BBC, that the tests in no way
constituted a public service, and that
they did not indicate that the start of
such a service was imminent. In fact,
the BBC was reported as having no
definite plans for the introduction of
colour.

The complexity of the NTSC colour
system, which was described in detail,

must have come as something of a
shock to television service engineers
of the era, many of whom were still
struggling to come to terms with the
transition from steam radio.

There's little of interest in this
description for modern readers,
however, except for the odd anomaly -
2.6578125 MHz colour subcarrier,
anyone? This unfamiliar frequency
was, of course, necessary since it is
related to the line scanning frequen-
cy, and hence to the old 405 -line
picture standard.

Above: The colour control room
at Alexandra Palace in 1956.
Below: The BBC's first colour
camera, supplied by Marconi
Right: The camera with the
amplifier assembly for one colour
channel swung out.

The Alexandra Palace colour
installation was no lash up, as the
accompanying illustration shows. The
main items of equipment were a
flying -spot slide and film scanner, a
colour camera, signal -coding equip-
ment, colour picture monitors and
colour test equipment. All items were
designed and manufactured by

Marconi, with the exception of the
flying -spot scanner which was made
by the BBC Research Department.

Photomultiplier tubes
The scanner used dichroic mirrors to
separate light which had passed
through the slide or film into red, blue
and green components, each compo-
nent then being focussed on its own
photomultiplier tube to produce the
necessary colour signals. At the time
the original article was written, it
seems that this scanner, rather than
the camera, was the main source of
images for the test transmissions.

The camera also made use of
dichroic mirrors, this time directing
images to three image orthicon tubes
which, the article notes, were of a
type specially developed for colour
work.

Not only was the camera itself
huge, a whole floor -standing cubicle
was needed to house its associated
electronic equipment. It's astonishing
to realise that today's equivalent will
easily slip into your pocket!

Two colour monitors were provid-
ed. One used what we would today
consider to be a fairly conventional
design with a 15" RCA shadow -mask
tube. The BBC was, however, possibly

not totally convinced
about these new-
fangled tricolour
tubes, as the other
monitor used a more
primitive arrange-
ment with three
separate CRTs. The
images from these

are optically combined for viewing by
those seemingly ubiquitous dichroic
mirrors.

The installation's test equipment
included, as might be expected,
amplitude and phase monitors for
the colour signal. Also provided was
an electronic colour -bar generator,
the design of which was probably
quite a challenge in those pre -semi-
conductor days.

Later reports suggest that the
BBC's colour tests were, in the main,
very successful. However, the cost of
the equipment needed together with
uncertainty over the colour system to
be adopted and the change in line
standard ruled out an early public
service. For that, we had to wait until
the launch of BBC2 in 1964.
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Atlas DCA Semiconductor Analyser Model
Connect any way round. 55 00 DCA55
Automatically identify type of part.

including VAT and UK Delivery!
Automatically identify pinout.
Measures lots of component data.
Supports Bipolar transistors, Darlingtons,
JFETs, MOSFETs, Sensitive Triacs and
Thyristors, LEDs, diodes and diodes networks.
Supplied complete with probes, battery and a
comprehensive illustrated user guide.

E79.00 Model
LCR40

PAI
Made in Buxton, UK.

98'70012
Fax. 012.9.8 70046

sales@peakelec.co.uk
www.peakelec.co.uk

ftni
Made in Buxton, U

Atlas LCR Passive Component Analyser
Automatically identify Inductors, Capacitors and
Resistors.
Automatic test frequency selection (DC, 1kHz,
15kHz and 200kHz Sine Waves).

 1% Basic accuracy.
Inductance from 1uH to 10 Henries!
Capacitance from 1 pf to 10,000uF.
Resistance from 1 ohm to 2 Megohms.
Compatible with optional SMD tweezers.
Supplied complete with probes, battery and a
comprehensive user guide.

New Atlas Star Pack!
Includes the following items:

Atlas DCA Semiconductor Component Analyser.
Atlas LCR Passive Component Analyser.
*New* Improved user guides.
*New* Long -Reach Clutch probes for LCR.
*New* Stainless Steel Keyring.
Microhook probes for LCR and DCA.
Extra spare battery.
Premium dual carry case.

£130.00
including VAT and UK Delivery!

Prices valid for limited period and subject to change without notice E&OE
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35/38 River Street, Digbeth, Birmingham B5 5SB
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http://wwinr.wiltsgrove.co.uk
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NEW REPLACEMENT REMOTE CONTROLS
MA KE/MODEL PRICE f MA KE/MODEL PRICER MAKE/MODEL PRICE f MAKE/MODEL PRICE f MAKE/MODEL PRICE£

ACOUSTIC SOLUTIONS 7690D 6.95 GOODMANS DVB9850 6.95 K028DX100 595
DVD150AS 7.95 7692D 6.95 2155PF 5.45 0V998501 6.95 KD28DX150 5.95
DV0651 725 7693D 6.95 DWX28W5GB 5.45 VCR3716 5.45 KD28DX4OU 5.95

BTV663 5.95 GBD1 5.45 ORION KD28DX5OU 5.95
AIWA DFTA1 5.45 GBD2 5.45 DVC5000 8.95 KD28L1OU 5.95
HVDHIEK 5.95 DTR110 6.95 GDB 1 .5.,45 KD32DX100 5.95
HVDH 1K 5.95 DVCR2X1 5.95 GDB2 5.45 PACE KD32DX 100 5.95

DVCR2X1 5.95 GDB2FTVST 5.45 543-10055 5.95 KD32DX 150 5.95
AKA I DVD119 7.95 GDB3 5.45 005200 5.95 KD32DX40 5.95
CT2010TXT 5.95 DVD143T 6.95 GDB4 5.45 DTR730-IM 5.95 KD32DX4OU 5.95
CT2110TXT 5.95 DVD143TVF 6.95 GTV66W2DT 6.95 DTR735IM 5.95 KD32DX50 5.95
CTP 14M TDG 6.95 DVD144RC 6.95 GTV69W2DT 6.95 DIVA 5.95 KD32DX5OU 5.95
WSP28NTFS 6.95 DVD145TV 5.95 GTV76RFDT 625 DVR500 5.95 KD32DX51U 5.95

DVD2038 5.95 TW28D11 5.45 DVR500 G4 5.95 KE32TS2E 5 95
AKURA DVD45 5.95 DVR500 G6 5.95 KE32TS2U 5.95
149TS 6.95 DVD6600TV 6.95 GRUNDIG DVR501 5.95 KE42TS2 5.95
149T0 TVOVD 6.95 DVD660TV 6.95 GDT2000 5.95 DVR501G2 5.95 KE42TS2E 5.95
15155 6.95 DVD760TV 6.95 GR1000 825 KLV15SR1 5.95
ADV111S 5.95 DVDAV11K 725 PACIFIC KLV17HR1 5.95
ADV1315 5.95 DVDHS2 8.95 HIKONA DVD1002 5.95 KV24LS35 5.95
ADV13S 5.95 DVHS1 8.95 TC1406, . 6.95 PDVTVI 4-1 5.95 KV24LS35B 5.95
ADV142S 5.95 DVHS2 5.95 PDVTV1410 5.95 KV24LS35E 5.95
ADV1435 5.95 DVHS4 5.95 HITACHI KV24LS35U 5.95
ADVI 44S 5.95 DVTV2FTNT 295 C1426R 5.95 PANASONIC KV28DX40 5.95
ADV145S 5.95 GDB2 5.45 C32W460N 5.95 TUCT20 5.95 KV28DX4OU 5.95
ADV1465 5.95 GDB5 5.95 KV28FX68 525
ADV1475 5.95 GTV76W2DT 6.95 JMB PHILIPS KV28FX68T 5.95
ADV14S 5.95 RF7694D 695 66W 5.95 DTX6371 7.95 KV28FX68U 525
ADV15 5.95 STB1 5.95 DT1500 5.95 KV28L5385 5.95
ADV15S 5.95 TEVHS4 5.95 JVC DTR1500 /0 5.95 KV28LS35 5.95
ADV1615 5.95 TVD3451 525 AV24WT5EK 295 DTR500 5.95 KV28LS35B 5.95
ADV16S 5.95 W556930 6.95 AV24WT5EK 6.95 DTX6370 7.95 KV28LS35E 5.95
AODV151RS 6.95 WS6673 5.95 AV25X5 6.95 DTX6371 7.95 KV28LS35U 5.95
AP0149TS 6.95 WS6673SIL 5.95 AV28CT1EK 6,95 DTX637 7.95 KV28LS36 5.95
APDTV1505 6.95 WS6673VPL 5.95 AV28T25EK 6.95 KV28LS36U 5.95
APDV149TS 6.95 WS6678SIL 545 AV28T25EK 6.95 PIONEER KV28LS60 5.95
DVG3OS 5.95 WS6690D 6.95 AV28T55EK 6.95 BXD1040 5.45 KV28LS6013 5.95
DVG36S 5.95 WS6693D 6 95 AV281AIFT1E 6.95 DBRS2001 5.45 KV28LS60E 5.95
TC1400 6.95 WS7671 5 95 AV28WFT1E 6.95 DBRS2102 5.45 KV28LS6OU 5.95

WS7673 5.95 AV28WT1 6.95 DBRT200GB 5.45 KV29FX646 5.95
ALBA WS7E3VPL 5.95 AV28WT2 6.95 DBRT200GB 5.45 KV29FX64E 295
DVD119 7.95 WS76MD---- 295 AV28WT2EK 6.95 DBRT210 5.45 KV29FX64K 5.95
STB1 525 WS7693D 6.95 AV28WT5EK 6,95 DBRT210GB 5.45 KV29FX66E 5.95
STB1X1 5.95 WS7694D 6.95 AV28WT5EK 6.95 DBRT210GB 5.45 KV29LS30E 5.95
STB IX 5.45 AV28WTSEK 6.95 DBRT210GB 5.45 KV29LS3OK 5.95
TVD3451 5.95 DAEWOO AV32WFT 6.95 DRRT210GB 5.45 KV29LS3OU 5.95

28W5GB 5.45 AV32WFT1 6.95 DVRT210GB 5.45 KV29LS3513 5.95
ARGOS 28W8GB 5.45 AV32WFT1E 6.95 SBR200 5,45 KV29LS35E 5.95
5374975 525 DS608 6.95 AV32WFT1E 6.95 SBR210 5.45 KV29LS35K 5.95
5375558 5.95 DS608A 625 AV32WFTIE 6.95 721GB 5.45 KV29LS608 5.95
5375730 5.65 DS608BJC 6.95 AV32VVRFT 1 6.95 KV29LS60E 5.95
5376131 5T6 DS608P 6.95 C421 5.95 PRISM
5376210 5.65 DS608PACB 625 CTV14EKB 5.95 DVDPRO10 5.95 KV32FX68 5.95
5376818 5.95 DS608PACC 625 CV14EKB 5.95 DVDPRO10 5.95 KV322X68B 5.95
5376825 5.95 DS608PAFC 6.95 CV14EKB1W 5.95 KV32FX68E 5.95
5376832 5.65 DS608PAGD 6.95 CVI4EKS 5.95 KV32FX68K 5.95
5376849 5.65 DS608PBJF 625 CVT14 5 95 SAGEM KV32FX68U 5.95
5376856 5.95 DS608PHH 6.95 CVT14EKB 5.95 ITD602 6.95 KV32LS35B 525
5376942 5.95 DSC3210EG 5.45 CVT21 5.95 ITD612 6.95 KV32LS35E 5.95
5377075 5.65 DSC3210GB 5.45 CVT21EK 5.95 TIDT601 6.95 KV32LS35U 5.95
5377288 5.95 DSC3270E 5.45 CY21 595 KV32LS36U 5.95
5377312 6.95 DSP4210GM 5.45 CY21EK 5.95 SCHNEIDER KV321.360B 5.95
5377350 5.95 DT28G7 5.45 CY21EX 5.95 DVD857 5.95 KV32LS60E 5.95
5377367 5.65 DT28W2 5.45 RM-051 6.95 STV17906 5.45 KV32LS6OK 5.95
5377446 5 95 0T7206 5.45 VT14 5.95 STVI 7905 5.45 KV32LS6OU 5.95
5377556 6.95 DT7208 5.45 VT21 5.95 KV38FX68 5.95
5377611 5.95 OTE28W2 5.45 SHARP KZ32TS1E 5.95
5377817 6.95 DTE28W5 5.45 1.0 KZ42TSIST-7-5.95
5377824 6.95 DTF29 5.45 CE29010ET 5.95 21LF9OH 6.95 LDM3000 5.95
5377831 6.95 DTJ28A6F 5.45 DC593NIQ 5.95 28LF92H 6.95 RM932 5.95
5377848 6.95 DTJ28A710 5.45 DV1000 5.95 28LF94H 6.95 RM932R 5.95
5377893 5.65 DTJ28A7F 5.45 DV1010 5.95 28LW92 625 RM933 5.95
5378067 5.65 DTJ28BIF 5.45 DVC8700 5.95 28LW92H 6.95
5378081 5.95 DTJ28G6F 5.45 RE28FZ10R 5.95 32LF92H 6.95 TATUNG
5378562 5.95 DTJ28G7F 5.45 RE28FZ3OR 5.95 32LW92H 6.95 11401900 6.95
5378586 5.95 DTJ28G8F 5.45 RE32FZ1OP 5.95 DV740 6.95 71401910 6.95
5378593 5.95 DTP25 5.45 RE32FZ3OR 5.95 DV740H 6.95 TVR721I 5.45
5378603 5.95 DTP28 5.45 RF28FZ3OR 5.95 G0247AJ 5.45
5378641 5.95 DTP28A7GB 5.45 RL28FZ3OR 5.95 VCM301HM 5.45 TECHNIKA
5378658 5.95 DTP28G8GB 5.45 RL32FZ30R 5.95 108DVD 695VCM3011_10T----6.45

VCM302HM 5.455378706 5.65 DTW28VV210 5.45 DVD1020 695
5378713 5.65 DTW28W210 5.45 LODOS VCM302LM 5.45 DVD108A 6.95
5378878 5.95 DTW28W2F1 5.45 14TVDVD 6.95 VCM303HM 5.45
5378940 5.65 DTW28W2F1 5.45 VCM304 5.45 TECHNOSONIC
5378957 5.65 DTW28W2GB 5.45 MATSUI VCM304HM 5.45 DTR121 6.95
5378971 5.95 DTW28W2GB 545 21T10 5.75 VCM311AHM 5,45 DVD802C 5.95
5379004 6.95 DTW28W2GB 5.45 21T10(A) 5.75 VCM311HM 5.45
5379011 6.95 DTW28W2K1 5.45 21T15 5.75 VCM311LM 5.45 TECHWOOD
5379217 6.95 DTW28VV2K1 5.45 25T15 5.75 VCM312HM 5.45 14TVDVD1 6.95
5379451 5.95 DTW28W2S1 5.45 28715 5.75 VCM312LM 5.45 FV1 5.45
5379468 5.95 DTW28W2S1 5.45 DTRI 5.45 VCM314 5,45 TWOFV1 545
5391484 6.95 DTX28 5.45 DTR2 5,45 VCM315 5.45
5391635 5.95 DV67721P-AP48.95 VCM321HM 5.45 THOMSON
5391886 5.65 DWF2881GB 5.45 MAXIM VCM332HM 5.45 FTD2000 5.95
5391893 5.65 DWF28W 5.45 Nov -36 6.95 VCM333151/1 5.45
5392139 6.95 DWF28W8GB 5.45 1136FTNT1 6.95 VCM522HM 5.45 TOSHIBA
5392146 6.95 DWP28W2GB 5.45 VCM711HM 5.45 28WT98B 5.65

DWX2880G8 5.45 MUSTEK VCMH704HM 5.45 2820269 5.65
AUTHENTIC DWX28W 5.45 DVDV56L2C 7.95 VCMH705 5.45 28ZD26P 5.65
DVD421 7.95 DWX28W5GB 5.45 V520 VCMH711AH 5.45 28ZH36P 5.65

R22D05 5.45 V56L2C 7.9 VCMH711HM 5.45 28ZH37 5.65
BLACK DIAMOND 523005 5.45 VCMH711 LM 5.45 28ZH376 5.65
BE)6500F 5 45 SD3500P 525 NAIKO VCMH712LM 5.45 28ZH370 5.65
BD68S-118 545 SD3800P 525 DTH300 595 VCMH713HM 5.45 28ZH37P 5.65

SD8100P 8.95 MX1120 5.95 VCMH715 5.45 28Z1298 5.65
BROKSONIC SD8500P 5.95 N1003 5.95 VCMH71 GM2 5.45 32VVT98B 5.65
DVCR810UK 8.95 SD9500 5.95 N2810 DVD 6.95 VCMH721HM 5.45 32Z11)268 5.65

509500P 5.95 N2810DVD 6.95 VCMH721LM 5.45 32ZD26P 5.65
BUSH SO9800P 5.95 02826 6.95 VCMH722HM 5.45 32Z036P 5.65
143DVD 6.95 N2866 6.95 VCMH814 5.45 32ZH36P 5.65
1498NTX 5.95 DECCA N2866TV&D 6.95 VCMH815 5.45 32ZH37B 5.65
2015 5.95 014DT9OS 6.95 VCMH834HM 5.45 32ZH37P 5.65
20351 5.95 01401-91S 6.95 NA RITA VCMH835HM 5.45 32ZP18C) 265
2075NTX 5.95 DV-TV2 6.95 32ZP388 5.65
2890D 6.95 FERGUSON DVTV2 6.95 SLIMLINE 3221-29B 5.65
3040 5.95 FDT2000 5.95 T1130 625 34VH26P 5.65
3390D 6.95 FDT500 5.95 TI130 6.95 SLIMELINE 7.95 36ZD26P 5.65
660DVDTV 6.95 NOKIA 36ZD36P 5.65
6690D 6.95 FIN LAN DIA 121T 5.95 SONY 36ZP18P 5.65
6692D 6.95 VWHSLY1A 5.45 221T 5.95 36ZP18Q 5.65
6693D 6.95 9850T 6.95 KD28DLIOU 5.95 36ZP38 5.65

MA KE/MODEL PRICE f

36ZP386
36ZP48P
36ZT29B
38VH26P
42PVV23P
42PW33P
42PW330
42WH18B
42WH18D
42WH18P
42WH38B
42WH38P
42WT19B
42WT29B
43VJ13P
43VJ22P
43VJ33P
43VJ330
50VJ22P
50VJ23P

50WH186
50WH18P
50WH187
5OWT1913

5OWT29B
5376100
5376227
5377642
57WT29B
AV28WFT1EK
CT90101
TLPB2E

Feature:
Replacement Magic Eye allows operation
of Sky Digi-boxes from different rooms in
the house.

,Rq

5.65
5.65
5.65
5.65
4.65
5.65
5.65
5.65
5.65
5.65
565
5.65
5.65
5.65
525
5.65
5.65
265
5.65
5.65
5.65
555
5.65
5.65
5.65
5.65
5.65
5.65
5.65
625
5.65
5.65

OrderCode
IR-1086G

Features
Ideal for digital

satellite viewers in
multiple box homes

 Operates Sky Digibox and television
 Easy to use.

1 £7.86
5+ £7.45

10+£6.95

SKY PLUS REMOTE
-41111.7100

,7)
OrderCode

IR-2274G

£12.75

£12.25

10 411.75

Features
 Operates your Sky+ and
television
 Simple to use.

OrderCode
SPS-3200

£2.95)

11042.75

SCART LEAD

411:::1Feature:
.Start to start lead
.Length 1.5M
.21 pin

OrderCode
LDS -1003

£0.67
10 0.63)

FLYBACK TRANSFORMERS
ORDER

OEM NO. HR CODE PRICE
1352.5008 HR7927 LT -537P 7.50
1142.5057 HR7880 LT -434P .45
1142.5077

FSA36012M
FSA28013M
1142.5081
1142.5079

10500980P1 HR8317 LT -157P
15314460
40347A16
10608670
1352.5033 HR8320 LT -844
1352.5058
40438A01

WIDE RANGE IN STOCK

NR
DISTRIBUTERS

ruwido
Amacussyme am

The revolution in the field of 1:1
replacement remote controls!

Only thing You need:
 PC with serial port.
 The supplied interface adapter and a CD containing the
software.
 Simply install the infrared system of the original remote
control on the replacement device.
 The software and infrared data is continuously updated.

Order Code
RIR-KIT £21.95

First replacement remote control that replaces more than
70,000 OEM remote control devices.

Kit Contains:
 Remote Control
 Interface Cable
 CD -Rom
 Instruction Booklet

WIDE RANGE OF RUWIDO REMOTES IN STOCK NOW

***IRA DE QN Y*:`A*11 items are subject to Availability, Carriage & VAT :E OE. Prices & Offers subject to change wennut Prier notice.
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Send letters to Television, Nexus Media Communications,
Media House, Azalea Drive, Swanley, Kent, BR8 8HU

Email - TVeditor@nexusmedia.com
using subject heading Television letters'

PC maintenance
On reading Adrian Gardener's
articles on PC maintenance, I would
like to add that there are other ways
of keeping your PC free of spyware,
one of which is very simple - don't
use Internet Explorer, the default
Microsoft browser.

Although there is a new beta
version of Explorer (IE7), there are
plenty other free and open source
browsers out there, two of which are
Mozilla Firefox and Opera. Mozilla
Firefox is a relatively small down-
load at about 5MB, and can be
downloaded at www.mozilla.org.

The greatest advantages of these
alternative browsers are that they
are far more secure than the older
versions of IE in use on many PC's,
which seem to have many flaws that
are exploited by spyware creators to
allow spyware to install itself auto-
matically - usually all it takes is to
innocently browse a dodgy site.

Also, some 'free' software can be
bundled with spyware, so be careful
of what you download, and if unsure,
read the small print that is usually
shown when installing software - it
may actually mention the fact that it
contains spyware.

Beware of any advertisements or
pop -ups on websites that offer to
`scan' your computer - these are
almost always spyware installers.

Although the free spyware scan-
ners mentioned in the article are
very effective, they must also be
continuously updated for new spy -
ware and this along with virus
scanning is time consuming.

Of course, the usual security
measures of a using a firewall and
anti -virus software apply also in
keeping crapware at bay.
Owen 0' Reilly,
Mullingar, Co. Westmeath, Ireland.

Licence to steal?
I have been taking Television for a

few years now although I'm not in
the trade I thoroughly enjoy your
magazine. Having read the comment
in the December 2005 issue headed
`Licence To Steal?' prompted me to
write to you.

Every year for as long as I can
remember, the BBC have whined on
about the fact that they must raise
the licence fee to fund the programs
it puts out etc.

This time they seem to be whin-
ing on about the cost of providing all
the extra digital channels, which are
nothing but repeats, broadband and
mobile services

Hang on a minute! Did we ask for
digital channels? No we didn't. They
are being forced upon us by this so-
called government, who is bemoan-
ing that there is not enough air
space to cope.

Personally I don't see any
improvement in visual quality from
my Sky freesat box, but that may
just be me. As for providing good
drama and comedy, all we seem to
get are constant repeats.

The alarm clock went off in the
sixties when pirate radio stations
started up. How did they fund their
broadcasting? By Advertising. Come
on Aunty BBC it's time you woke up
and smelled the coffee. Go commer-
cial like everybody else.

You already advertise your own
products, probably funded by cross
charging, but that's not real money.
It's money taken out of the budget of
other departments. So it's BBC
funny money.

We're use to seeing programs
interrupted by adverts. If we don't
like them we go and make a cup of
tea or get some other drink or let the
cat out or whatever takes two to
three minutes.

There I've said it. There's bound
to be backlash in response to this
letter but to me it makes perfect
sense for Aunty BBC to go commer-

cial and thereby make mountains of
money to fund whatever they like.
Who knows, we might even get some
decent TV programmes out of it.
Allan Day (by email).

Bush 32" W97673

I usually write the odd letter to
Television with comments and help
on TV Faults, but this time I am
appealing for help instead!

A Bush 32" WS7673, AK37 has
come in and it is causing me to pull
my hair out. In short, the customer
says his child (It is never the cus-
tomer, it's always the child isn't it?)
pressed all the buttons and now they
can't tune the TV

I found that on 'menu' you get
`sound, picture, feature', but no
`Install' line, and when the volume is
raised it only goes up to a fairly low
level and stays there although the
bar-graph goes up to maximum.

Now all this shouts at me 'Hotel
mode.' I have tried 'menu +4725'
which does absolutely nothing.

Has anyone got an answer?
I have since been given the set

and it would go nicely in the bed-
room. Many thanks.
Chris Plaice, Winch Wen, Swansea
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'raid Television
magazine because
Last month, as part of a
competition draw for
a new Horizon HDSM
satellite meter (right),
we asked our readers
why they read
Television magazine.
Initial response has
been enthusiastic and
here we print a few of
the early entries.

patrick Laurence
Travers of
Newcastle says:
"The information
on TV and video

is great." WK Renton of
Egremont in Cumbria uses
Television for keeping up to
date with industry.

Colin Gillies of Aerial and
Communication Systems in
Alderley Edge, Cheshire,
declares: "It's the only one worth
reading."

Mr Frost of Alders TV in Holland -
on -Sea, Essex, buys the magazine for
its "good fault finding reports and
humorous articles."

"I am a nerd really"
Dr BH Smallwood of Garway,

Herefordshire, confesses: "I am a nerd
really."

J D Lee of Worsley in Manchester
says: "It keeps my 50 Year association
with the TV trade alive."

C Thorne of Judgecard Ltd in St
Austell reads the magazine because it
"supports my life-long interest in TV &
Radio."

Mr F Pickersgill, of Pickersgill TV
Services in Langold, Nottinghamshire,
adds: "It keeps me up to date with
developments and faults."

Mr J Manning of Digitest in
Plucknett, Somerset, enthuses:
"Monthly Television makes one wiser -
I am."

Essential reading
Chris Raymond of Chris Raymond
Television in Brighton, Sussex,
explains that "TV Faults, etc. are
essential reading for any engineer."

Mr G Scarrott in Chatham, Kent, a
long standing reader, states: "It pro-
vides me with excellent
technical/repair information since
1955."

Mr G Giannoni of R Jones
Elecronics Centre in Whitton likes the
"up to date information on technology
development and is ahead of the game.

Lee Archer of Wigan, Lancashire,
adds some Spanish flavour: "IES de
muy Buena calidad!"

Nick Cecchi of Cheltenham says: "I
always find very useful information
and enjoy reading it."

D J Head of Stevenage, Herts, says:
"It is informative and Interesting,"
while Steven Hopkinson of Mobile
Music in Harrogate adds: "I can keep
up-to-date with the latest Technology."

Ewen MacKenzie of Aerial &
Satellite Service in Larkhall, Scotland,
reads Television because; "It has
interesting and useful features."

Better than watching
Andy Goloskof of Tewkesbury,
Gloucestershire adds: "It is better than
watching it!"

David Smith of Leigh finds it useful
for its "up to date technology and

The Horizon HDSM digital satellite meter

service information."
Alexander Macleod of Thurso,

Caithness, still reads it because he is
an 'Ex -engineer.'

Alan Satchell of Satchell Electronics
in Cambridge says: "It's very up to
date with the interest in Electronics."

Down to earth
RJ Spratt of RJS Electronic Services in
Portland, Dorset says he reads
Television because: "I want up to date,
down to earth, practical information
and advice."

Paul Jewell of Fault Busters in
Plymouth, reads it "to keep abreast of
present and future developments and
service tips"

Mr M Barnes of Sheffield, South
Yorkshire, adds that: "Providing
information is key to future trade."

G Morrison of G Morrison Aerials in
Lochinver, Sutherland says: "It is the
nearest I could find to a trade maga-
zine for Aerial Distribution installers."

D Robinson Tiverton in Devon
asserts: "I am always kept up to date
on the latest technology."

Finally, Philip Stevenson of Belfast,
affirms: "It provides up to date informa-
tion on TV and consumer electronics."
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Competition

Win a Horizon HDTM
terrestrial meter
This month Television is offering its readers the chance to say what kind of reading matter
they would like to see in future issues, plus the chance to win a new Horizon HDTM
terrestrial meter. Just fill in the form below and return it to us. You don't even have to cut it
out - if you like, you can use a photocopy instead.

Horizon has developed a
new version of its DVB-T
meter for terrestrial
services like FreeView. It
shows UHF signal

strength (RF level), DVB-T Mux
indication and signal to noise in dB.

It also has simple quality of service
indicators. The meter comes pre
programmed with channels 21-69 and
can hold up to 32 transmitter Mux
groups allowing for customising of the
meter.

Horizon's HDTM Digital Terrestrial
Meter uses a similar platform as the
HDSM satellite meter offered as a
prize in last month's competition.

Specifications
 Displays Signal Strength (R.F level)

and Pre and Post BER together
 Fast and accurate Pre BER in real

time for easy pointing of aerial via
built in COFDM in real time. 4
quality star indicates the quality of
service

 Digital SNR displayed in dB
 32 pre programmed transmitters

(via website) or all channel step
through

 Audible tune -in, with back light
 7 or 8 MHz channels
 2K and 8 K mode
 Automatic constellation

 VHF (band3)
and UHF
bands

 RF input
range 167-862
MHz

 Input dynamic
range -
72dBm--
20dBm

 Input connec-
tor BNC. Input
imp 75 ohms.
Loop through

 Built in uni-
versal charger
100-240V AC
12W intelli-
gent charger
(CE approved)
with delta V delta T detection. Fast
charge, then trickle.

 Run time with fa charge: Minimum
5 hours from 2.4 Ah NiMH battery

 Figure of 8 mains input connector.
2.1 mm Female PSU plug for exter-
nal charge via supplied car charger

 Computer interface: Serial port
(Com 1-4) for upgradeable software
on transmitters.

 Supplied with leather case, mains
lead, programming lead, car lead,
IEC to BNC adapter and 2 off 10db
attenuators.

You can win this new Horizon HDTM Digital
Terrestrial Meter.

The r)('. version of HDTM

To enter the competition, please fill in the form below and return it before 31st January to:
Television Satellite Meter Competition, Nexus Media Communications, Nexus House, Azalea Drive, Swanley, BR8 8HU.

Name, Company & Address

Daytime Telephone:

I would like to read the following kind of material in Television magazine:

The winner will be anounced in the May 2006 issue of Television (on sale from April 2006). The Editor's decision is final.
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What is PAT testing, where is it needed, and who is responsible for it? Is offering PAT testing

services a good way for service engineers to generate extra profit? What is involved in setting up a
PAT testing service? Mark Hadley of Megger has some answers.

Almost everyone in the servicing trade will
know that there's a huge demand for portable
appliance testing or, as it is usually called,
PAT testing. Some, however, may be less
clear about what is behind the requirements

for PAT testing, and which equipment is covered by those
requirements. Let's start by looking at these points.

The motivation behind PAT testing is straightforward.
It is simply a way of helping to ensure that portable
electrical equipment used in a non -domestic environment
is safe. As might be expected, this need for safety is
backed up by legislation and regulations.

For example, PAT testing helps responsible persons to
meet their obligations under the Health and Safety at
Work Act 1974, the Provision and Use of Work
Equipment Regulations (PUWER) 1998, the Management
of Health and Safety at Work Regulations 1999, the
Workplace (Health, Safety and Welfare) Regulations
1992, and the Electricity at Work Regulations 1989.

Note the reference to responsible persons, which
naturally raises the question of who is responsible for
PAT testing. The answer may be a surprise - everyone at
work has responsibilities for ensuring safety. In practice,
however, it is employers who are expected to shoulder
most of the responsibility.

This is not a definitive statement and, for further
information, readers should obtain a copy of the Code of
Practice for In -Service Inspection and Testing of
Electrical Equipment. Published by the IEE, this is
essential reading for everyone who is in any way involved
with PAT testing.

Asset testing
Now let's look at which
equipment needs to be PAT
tested. As a rule of thumb, if
an item of electrical equip-
ment, usually described as an
asset, is connected to the
supply via plug and socket, it
will need PAT testing.

If it is permanently wired,
it will fall outside the scope of
the PAT testing require-
ments. PAT testing is not
needed for battery -powered
equipment, although mains -
operated battery chargers
must be tested.

These statements are a
guide only, and are intended
to help when, for example,
deciding how many assets to
include in a quotation. When
deciding whether or not an
individual asset needs test-
ing, reference should always
be made to the IEE Code of
Practice.

Let's make it clear that PAT testing is not a one-off
event. Assets must be re -tested at regular intervals, as
defined in the IEE Code of Practice. These intervals vary
according to type of asset, and the environment in which
it is being used.

Businesses, schools, hospitals and other users of
portable electrical equipment can, of course, carry out
their own testing, providing that they have appropriate
equipment and skills. Many, however, prefer to subcon-
tract this work, and there are companies that provide
nothing but PAT testing services.

But what about service engineers who are thinking
about PAT testing as a way of generating extra income?
On the plus side, there is potentially a large amount of
business available and the consensus is that the market
is growing, albeit slowly.

Intensely ccnpetitive
On the negative side, PAT testing is intensely competi-
tive, with typical per -asset testing charges in the range
£1.50 to £3.50. To operate profitably at these prices, it is
typically necessary to test upwards of 100 assets per day.
Bearing in mind that these assets are likely to be dis-
tributed around a building or site, this is very fast work!

The conclusion is that it is certainly possible to operate
a PAT testing service profitably, but that it is by no
means easy money. In particular, for those new to the
PAT testing market, considerable effort is likely to be
needed to secure worthwhile contracts, as these are
fiercely contested.

Let us suppose, however, that the decision has been
made to offer a PAT testing service. What is involved in

terms of training and equipment?
Addressing the first point, those who
provide PAT testing services profes-
sionally should ideally hold the City
and Guilds 2377 qualification, which
is specifically designed to ensure
proficiency in PAT testing.

Now let's turn to equipment. The
essential tests for most assets are
earth bonding and insulation resis-
tance - tests which can be carried
out using the everyday test equip-
ment that service engineers already
have. It is unlikely, however, that
this equipment will allow testing to
be carried out sufficiently quickly
and efficiently to make it profitable.

A dedicated PAT tester is, there-
fore, virtually essential. These
products are widely available and
can be divided into two main groups.
In the first group are simple pass/fail
testers. A typical tester of this type

A full QWERTY keyboard allows asset
names and identity information to be
entered quickly and easily
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TV REPAIR CENTRE

TV Engineer wanted!

Must be qualified and must have
experience. Working for a retail
shop in Birmingham, for bench
work only. Must be able to repair
all makes and models to
component level.

6 Day's a week. Good rates of pay.

For more info, please call
Dave or Harry

0121 426 5410 / 07875 695446

SERVICESPEED
(SLOUGH)

FIELD AND BENCH
TECHNICIANS

DRIVERS/INSTALLERS

required by
SERVICESPEED LTD

Based in Slough

Telephone: 01753 524848
or Email:

nigel.dunlevy@btconnect.com
for details

PLEASE ENSURE YOU TELEPHONE TO CHECK AVAILABILITY OF
EQUIPMENT BEFORE ORDERING OR CALLING.

OSCILLOSCOPES
TEKTRONIX 2247A 4 Channel 100MHz
Counter/Timer/ Voltmeter £275
TEKTRONIX 2335 Dual Trace 100MHz Delay Sweep 1125
TEKTRONIX 485 Dual Trace 350MHz Delay Sweep MOO

IWATSU SS5711 4 Channel 100MHz Delay Sweep _1150
PHIUPS 3065 2+1 Channel 100MHz Dual TB/Delay -Autoset £200
PHIUPS 3055 2+1 Channel 60MHz Dual TB/Delay - Autoset £150
PHILIPS PM3217 Dual Trace 50MHz Delay Sweep £125

KIKUSUI COS6100 5 Trace 100MHz Delay £150
TEKTRONIX 475A Dual Trace 250MHz Delay Sweep £175
TEKTRONIX 475 Dual Trace 200MHz Delay Sweep £150

TEKTRONIX 465B Dual Trace 100MHz Delay Sweep £125
TEKTRONIX 465 Dual Trace 100MHz Delay Sweep £95
PHILIPS PM3209 Dual Trace 40MHz Delay £125

PHILIPS PM3215 Dual Trace 50MHz £75

KENWOOD CS4035 Dual Trace 40MHz £50
PANASONIC VP5564A Dual Trace 40MHz £50

H TACHI V525 Dual Trace 50MHz Cusors £95
H TACHI 0523 Dual Trace 50MHz Delay £80
H TACHI V425 Dual Trace 40MHz Cursors £75

H TACHI V422 Dual Trace 40MHz 060

H TACHI V223 Dual Trace 20MHz Delay £60

H TACHI V222 Dual Trace 20MHz £50
H TACHI V212 Dual Trace 20MHz £50

FARNELL DTV12-14 Dual Trace 12MHz 40

STORAGE
PHILIPS PM3320 Dual Trace 200MHz 250Ms/S £300
LECROY 9400 Dual Trace 125MHz £325
TEKTRONIX 468 Dual Trace 100MHz Delay Sweep Digital
Storage £200
VELLEMAN HPS5 1MHz 5MHz Sampling. Handheld Unused £60

ANALYSERS
ADVANTEST R3265A 100Hz-8Ghtz £4500
TEKTRONIX 492P 50kHz-21GHz £2250
HP8560A 50Hz2.9GHz Built In Trasldng Gen £3250
HP 85606 50Hz-2.9GHz 02950
HP 8569A 10MHz-22GHz £950
HP 8565A 10MHz-22GHz £750
HP 853A with 8559A 100kHz-21GHz £1100

HP 1821 with 8559A 100kHz-21GHz £750
HP182T with 8558B 1001(Hz-1500MHz £600

SPECIAL OFFERS
HP 1827 with 8557A 101-0-350MHz 0300-0400
HP 140T with 8555A 10MHz-186Hz £500
ADVANTESTTR4131 10kHz.3.5GHz £950
WAYNE KERR SSA1000A 150kHz-1GHz £950

MARCONI 2382 200Hz-400MHz High Resolution £1250
MARCONI 2370 30Hz-110MHz £500

HP 8754A Network Analyser 4-1300MHz £500

MARCONI 6500A Amplitude Analyser with head £750
HP 334A Distortion Analyser 5Hz.600kHz £100

SIGNAL GENERATORS
HP 83508 Sweeper with 8359213 10MHz.20GHz
HP 8350A Sweeper with 835925 10MHz-20GHz
HP 83508 Main Frame Only
HP 83525B RF Plug-in for 8350 0.01-8.4GHz
HP 83590A RF Plug-in for 8350 2-20GHz
HP 8660C Sig Gen 1.3GHz
HP 8660C Sig Gen 2.6GHz
HP 86603A RF Plug-in for 8660C 1 2600MHz
HP86631B Axillary Section for 86600
HP86632B Modulation Section for 86600
MARCONI 2017 0.01.124MHz Low Phase Noise
MARCONI 2019 Synthesised AM/FM 80kHz-1040MHz
FLUKE 6060B AM/FM Syn Sig Gen 10kHz-1050MMHz
LEADER LSG221B Sig Gen 25-950MHz
HP 86568 Synthesised 0.1-990MHz
HP 8656A Synthesised 0.1-990MHz
HP 8640A AM/FM 500kHz.512MHz
HP 8620C Sweep Osc with 862908 2-18.6GHz
HP8620C Sweep Osc with 862228 0.01-2.4GHz
HP8620C/B/A with any of the following plug -ins

HP 86220A Plug in 10 1300MHz
HP 8623013 Plug in 1.5-4GHz
HP 86235A Plug in 1.7-4.3GHz
HP 86240A Plug in 2-8.5GHz
HP 86240C Plug in 3-6-8.6GHz
HP 86245A Plug in 5.9-12.4GHz
HP86250B Plug in 8-12.4GHz
HP 86250D Plug in 8-12.4GHz
HP 86260A Plug in 12.4-18GHz

MARCONI TF2015 AM/FM 10-520MHz £95
MARCONI TF2016 ANVFM 10kHz 120MHz £95

PHILIPS PM5328 100kHz 180MHz with
200MHz Freq Counter IEEE £225
PANASONIC VP8117A AM/FM 100kHz-110MHz
FM 0-100kHz Digital Display etc. Unused £225

£1500
£1250

£125
£500

£800
£450
£750

£500
.£325

0300
0200

£500

£400

£150
£500
£400

£150-£200

BIJG.CARID

41411)

STEWART of READING
17A King Street, Mortimer, Near Reading RG7 3RS
Telephone: (0118) 933 1111. Fax (0118) 933 2375 VISA

www.stewart-of-reading.co.uk
Open Dam-5.00pm Monday to Friday (other times by arrangement)

HP 8165A Programmable Signal Source
1MHz-50MHz (Pulse/ Function) £325

HP 3325A Synthesised Function Gen 21MHz £350
HP 3312A Function Gen 0.1Hz-13MHz AM/FM
Sleep/Tri/Burst etc. £200

WAVETEK 21 Stabilised Function Gen 11MHz 0225

WAVETEK 23 Synthesised Function Gen 12MHz 0275
EXACT 529 AM/FM Function Gen 20MHz £150
ANALOGUE 2030 Synthesised Multi Function Waveform 0250
THANDER TG503 Pulse/Function Gen 5MHz £195
THANDER TG502 Sweep/Function Gen 5MHz £195
KRON-HITE 5200A Sweep Func Gen 0.00003Hz-3MHz £150
HP 33108 Info as 3310A r etc. £120
HP 3310A Func Gen 0.005FR-5MHz Sine/ScdTri/Ramp/Pulse

£95
£75
£60

£750
£400
£50

PHILIPS PM5132 Function Gen 0.11-Iz-2MHz

PHIUPS PM5131 Function Gen 0.1Hz2MHz
FEEDBACK FG601 Func Gen 0.001Hzii1MHz

HP 8112A Pulse Gen 50MHz
HP 8111A Pulse Generator 20MHz
LYONS PG73N Pulse Gen 20MHz
LEADER LAG120B Sine/Sq Audio Generator 101-0-1MHz 160
FARNELL LFM4 Sine/Sq Osc.10FR-1MFiz Low Distortion,
TTL Output, Amplftutde Meter 060

GOULD J3B Sine/Sq Osc 101-1z-1001(Hz Low Distortion ..£50-£75
FARNELL LF1 Sine/Sq Oscillator 101-1z-1MHz £50

MARCONI SANDERS 60550 Signal Source 850-2000MHz 1125
MARCONI SANDERS 605513 Signal Source 850-2150MHz .0125

MARCONI SANDERS 60568 Signal Source 2-4GHz 0125

MARCONI SANDERS 60578 Signal Source 4.5-8.5GHz £125

MARCONI SANDERS 6059A Signal Source 12-18GHz £125

MARCONI SANDERS 6070A Signal Source 400-1200MHz 1125
FLUKE 6011A Synthesised 11MHz £125

PHIUPS 55140 Colour Bar Generator Video 2195
BLACK STAR ORION Colour Bar Gen £50
BLACK STAR ORION Later Version Metal Case £75

FREQUENCY COUNTERS/TIMERS

EIP 371 Source LociOng Microwave Counter 10Hz 18GHz .0325

EIP 331 Autohet Microwave Counter 825MHz-18GHz £195

HP 5386A Counter 101-0-3GHz £350

FEEDBACK SC230 Counter 1.30Hz £75

RACAL 9916 Counter 10Hz-520MHz £75

RACAL 9906 Universal Counter 200MHz £95

RACAL 9904 Counter Timer 50MHz £50
RACAL 1991 Counter/Timer 160MHz 9 digit £195

MARCONI 2431A Frequency Meter 200MHz £50

MARCONI 2437 Counter/Timer 100MHz 075

HP 53405 Automet Microwave Counter 10Hz-18GHz £250

HP 5316A Universal Counter 0-100MHz HPIB £95
THANDAR TF810 Frequency Counter 5Hz-200MHz Battery 160
THANDAR TF200 Frequency Meter 10Hz-200MHz 8 digit £40
BLACK STAR Meteor 100 Counter 5Hz-100MHz £50
BLACK STAR 1325 Counter Timer 1300MHz 0150
BECKMAN UC10A Universal Counter 120MHz £60

LEADER LDC9043 Digital Counter 100MHz 0125

DIGITAL MULTIMETERS ETC

SOLARTRON 7150 61/2 digit True RMS IEEE £75

SOLARTRON 71501Hus As Above Temp Measurement. 0100

DATRON 1065 5/1 digit Autocal AC/DC Resistance IEEE £95

FLUKE 77 31/i digit Handheld £35

FLUKE 77 Series 2 31/2 digit Handheld £45

FLUKE 8060A 41/2 digit True RMS Handheld £75

BECKMAN HD110 31/2 digit Handheld in Carty Case £30

TT119055 51/2 digit Bench £60

SOLARTRON 7045 4/5 digit Bench £30

AVO DA116 31/2 digit with Batteries 8 Leads £20
AVO 8 Mk6 in Ever Ready Case with Leads etc £75

MD 8 Mk5 with Leads etc £50

RACAL 93016 True RMS RF Millivoltmeter £125

RACAL 9300 True RMS Millivoltmeter 5Hz-20MHz
usable to 60MHz £30

RACAL 930013 as 9300 £45

GOODWILL GVT427 Dual Chan AC Milliyoltmeter 10mV In
12 ranges 10Hz.1MHz Unused £75
KENWOOD 51176 Dual Chan MillRoltmeter £40

POWER SUPPLIES

FARNELL XA35.2T 0-35V 0-2A Twice Digital £95
FARNELL LT30-2 0-30V 0-2A Twice £110

FARNELL 830/20 300 20A Vadable No Meters £110

FARNELL 1330/10 30V 10A Variable No Meters £55

FARNELL LT30-1 0.301/ 0-1A Twice 075

FARNELL L30.2 0-30V 0,2A £55

FARNELL L30.1 0.30V 0.1A £40

FARNELL E350 0-350V 0-200mA £125

FARNELL D30-21 0,30V 0-2A Twice Digital £95

THURLBY PL330 0-32V 0-3A Digital (Kenwood badged) £75

THURLBY TS3021S 0-3000-25 LCD £65

THURLBY PL320 0-30V 0-2A Digital £55

TAKASAGO GM035-3 0-350 0-35 2 Meters £45

TAKASAGOTM035-2 0-35V 0-2A 2 Meters £35

ISOLATING TRANSFORMER - Yellow - 500VA with

13Amp Socket £35

Used Equipment - GUARANTEED. Manuals supplied
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.

Please check availability before ordering.
CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage



provides facilities for checking earth bonding at 25A and,
perhaps, 10A, as well as for testing insulation resistance
at 500V DC.

The instrument is used simply by plugging in the asset
and pressing the appropriate button for the test required.
While numerical results are usually provided, these
instruments frequently also offer some form of clear
pass/fail indication to guide users with limited experience.

Limited test range
It may seem that their simple, fast operation would make
these basic, inexpensive instruments a good choice for
service engineers offering testing services, but this is not
the case. First, the range of tests offered is limited. For
example, high -voltage insulation testing is likely to
damage IT equipment, and alternative methods of check-
ing insulation integrity have to be used.

Further, the pass/fail limits, as defined in the IEE
Code of Practice, vary for different types of asset.
In order to simplify operation, however, the limits used by
basic testers are usually factory set to correspond with
those that apply to the most commonly encountered types
of asset.

Finally, basic testers don't automatically record test
data. Jotting down the results
manually may not sound much
of a problem, but when 100
assets a day are being tested,
recording and archiving results
soon becomes a real concern. In
fact, efficient data handling can
easily make the difference
between profit and loss in PAT
testing operations.

Basic PAT testers undoubt-
edly have their uses, but those
who offer professional testing
services need something more
sophisticated.

Premium models
This brings us to the second
group of testers, the versatile premium models. These
provide more tests, including earth continuity, earth
leakage and even flash testing. They may also allow test
parameters and pass/fail limits to be set by the user. They
are even quicker to use overall than their simple counter-
parts, because the test process can be automated and they
store test results automatically.

The best instruments of this type have a full QWERTY
keyboard for data entry, allowing asset names and identi-
ty information to be entered quickly and easily. They also
allow direct connection to a printer, so that the generation
of pass/fail labels - an essential part of the PAT testing
process - is fast and convenient.

The internal database facilities of the best PAT testers
often go beyond simply storing results. They may, for
example, interface with a plug-in bar-code reader. When
routine re -testing is carried out, the user simply scans the
asset label. The tester automatically retrieves the asset's
details and the required testing routine, virtually elimi-
nating the need for manual data entry.

Some testers also have the capability of comparing
past and current test results. This comparison, performed
at the same time as testing, reveals any slow, long-term
deterioration, and provides an early warning of possible
future problems, even if the test results are currently
within the acceptable pass band.

Turning to prices, in round terms, users might expect

Left -Assets must be re -tested at regular intervals,
as defined in the IEE Code of Practice

Above - The best instruments allow direct connection
to a printer to generate pass/fail labels

to pay about £300 to £400 for a basic tester,
and about £950 for a top -end model. The
difference is, of course, significant, but the
extra convenience and flexibility of the top -
end tester means that those offering profes-

sional testing services will quickly recoup the extra cost.

Test archiving
Finally, reference needs to be made to the production and
archiving of test documentation. In a busy testing busi-
ness, even testers with a generous internal memory
quickly run out of space to store results. The solution is to
transfer the test data periodically to a PC, where it can be
used to produce reports for the owner of the assets, the
requirements for which are, unsurprisingly, detailed in
the IEE Code of Practice mentioned earlier.

Several software packages are available for download-
ing and managing test data. Results can be imported
directly into a printable document, with details of the
customer, the testing company and the test itself. A single
PAT operator can easily exceed 20,000 records a year for
hundreds of clients, but the use of PC makes results easy
to store and retrieve.

In conclusion, one thing that's certain is that PAT
testing will be around for the foreseeable future.
Providing PAT testing services is not an easy way of
making money but, for those service engineers who are
prepared undergo the right training, invest in good
equipment and work efficiently, it undoubtedly offers
opportunities for profit.

www.megger.com
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zn
ELECTR S LIMITED

1043 LEEDS ROAD,
BRADFORD BD3 7DB
instorelectrics@btconnect.com
Tel: 01274 665670
01274 660196
01274 665246

* PHILLIPS PLASMAS
* TOP MANUFACTURERS

37" From E630
£799
£1870

42" From

50" From
ALSO

32 II
LCD HDTV ion7140

Many more items in stock,
call for details

*FAX/EMAIL letter heading for list

NEXT DAY DELIVERY  CREDIT CARDS WELCOME

61.00 17-1 SHOWS WE ARE KEEN

10 MEET YOUR NEEDS FOR

SMALLER ORDERS

tk4 intfes-a

'.fit .ti-Ovp) 1.!tu

Ring PAUL, today on...

0114 283 8534
 Run by T.V. engineers for T.V. Engineers.
 You speak to experienced engineers with

in-depth knowledge of IVNideo trade.
 CLASSIC distributors and trade counter.
 We stock parts that engineers advise

us to stock,with regular updates.
 25 Years of service

YOU CAN EASILY AFFORD TO ORDER
MORE THAN ONCE A DAY!!! VISA4'

IrwiniRlotfikt.toilktglie
"The television engineer's wholesaler"

Online you can order at wwwIrwinElectronics.CO.A

P.J. HILL

TV. VCR. SPARES
FLYBACK TRANSFORMERS BY
ELDOR, OREGA, TERMAL, CLASSIC

ALSO BUDGET RANGE.
Enquire by No's off old transformer & model No. For

Akai, Akora, Alba, Aiwa, Bush, Beko, Daewoo,
Ferguson, Formentii, Goodmans, Grundig, Hinari,
ITT, JVC, Matsui, Net, Orion, Panasonic, Philips,
Samsung, Sanyo, SEG, Sharp, Sony, Thomson,

Tatung, Toshiba, etc

REMOTE CONTROL BY CLASSIC
Video heads & spares, CD Lasers, belts, mains
switches, semi conductors, valves, switch mode

transformers (including Matsui 2196N) service kits,
T/V, VCR & satellite resistors, capacitors, valves,

tuners, triplers etc.

ASK ABOUT OUR SERVICE MANUAL LIBRARY
FOR TN VIDEO & MICROWAVE & AUDIO.

MOST CREDIT & DEBIT CARDS

P.J.HILL
r .

[classic
DISTRIBUTOR

ET NORTHWAY TRADING EST,
NORTHWAY LANE, TEWKESBURY,

GLOS, GL20 8J11,
TEL: 01684 296902
FAx: 01684 294317

conomuc Devices
comtrikikcpC14--'
CD Lnall:iCD L.IC3 0 t) 11

00030.-.7. .(ID <kir? otrav &---3C9)03)(D ESOOG,E;1/4:stot-,,

SEMICCIIINC)ILOCTOFtS
01,4tr .3 44, 0 0 0 typos wf

framislastors IC's Modes sets. sr arlvislionts wiscksd

We take your hassle Some suppliers just won't help.We will
work really hard to find those difficult

parts - just ask and let our 'no holds barred' enquiry hound work for you., I /

Ill CI I CO C) IC cut t 11 (2.offers
BUT IA @ ,ICTIZLO each RUTIIAF @i.40 each
BU5O8A @ each Fully wired scant lead
ti slight iric A/ ie us i ct ilicags clii4-.
BU2O8A X 5 75p eta TEA2018A X 5 99p ea
BU5O8A X 5 79p ea UC3842 X 5 59p ee
BU5O8AF X 5 85p ea CNX62A X 5 29p ea
BU50817 X 5 89p ea S2000AF X 5 84p ea
BUT11A X 5 29p ea TDA3653B X 5 55p ea
BUT11AF X 5 47p ea TDA3654 X 5 82p ea
Philips type 1.2 volt Back up battery X 5 59p ea
Philips type 2.4 volt Back up battery X 5 120p ea
Scant - Scari lead 1.5m Fully wired X 2 89p ea
Positor PT37,TH98009 (White) x 5 59p ea
Thom TXIOO Chassis 110 DGR LOPTX each £11.24
Philips CP9O Chassis LOPTX each £11.63

1 a xixr -.1c erIswvassi aasrsts.cses-v fawn 1>rru IN -.1
Remember £1.50 post & handling

All major credit cards accepted

Ire tr. poor a., p v... ont , JO .410 0.04.1,06 ,L001%,.1.
*verticals emastones perhtularly wdcome.

catalogue out NOW
cameras, monitors, switches

quads, multiplexers, the lot.



Something fishy
In the old days all film post -production was on actual film. Director of photography Jon Felix, who started
as a film editor at the BBC, shot Fishy in 2003, a film directed by Deva Palmier starring Shirley Henderson.
The film tells the tale of Glenda, an unemployed misfit who falls in love with Freddie, her goldfish. Post -
production employed the Digital Intermediate (Dl) platform.

Fishy was shot
on Super
35mm at
Three Mills
Studios and

on location in London.
Post -production via the
DI route, was scanned at
2K resolution by Digital
Film Lab, conformed on
an Inferno, and out-
putted back to 35mm.
The Dolby Digital sound
was mixed at
Twickenham Film
Studios.

Fishy has featured in
several festivals, awards
and screenings including:
 Edinburgh

International Film
Festival 2003

 London Film Festival
2003

 AFI Fest LA 2003
 Chicago International Film Festival

2004
 Brief Encounters Film Festival 2003
 Palm Springs 2004
 Foyle Film Festival 2004
Awards include:
 Chicago International Festival,

Silver Plaque Award 2003
 BBC Talent, joint Runner -Up

 Raindance East Film Festival,
Second Place

 London Production Fund Award
 Awarded a print grant by the British

Council
 Stuart Mackay Best Sound Editor

Broadcast Young Talent Awards
With film post -production, the original
camera negative was very carefully cut

/on Felix and Shirley Henderson contemplate
life inside a goldfish bowl.

to match the edit done on a `workprint'
by the editor, and then prints were
made from this cut negative in a film
laboratory. While films are still done
this way - Digital Intermediate (DI) is

becoming much more common
as it becomes cheaper.

According to Steve Shaw of
Digital Praxis, the move toward
DI as an alternative to the
chemical lab, and more, is now
well under way.

This is not just because it is a
cleaner, quicker and more
flexible alternative to the tradi-
tional approach but also because
it is a far better fit for the
modern media world.

Films are rarely viewed only
in the 'film' cinema; a few
cinemas have already gone
digital and many people see
films at home via high quality

he shot used for the poster to
promote fishy.
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DVD or via digital broadcasting, both
SD and increasingly HD.

DI creates an edited and graded
digital master from which it is easy to
make the highest quality film deliver-
ables as well as the highest quality
versions for all other media.

DVD additional content
For example, DVDs tend to offer more
than a simple home viewing version of
a movie, containing additional content
such as deleted scenes, director's cuts
& extended versions, making of docu-
mentaries, interviews, games, etc.,
making DI an appealing and effective
operation in streamlining DVD author-
ing requirements.

At the same time a well -designed DI
system can offer an easy and cost-
effective path to create different
versions, such as for airlines and
foreign language distribution, includ-
ing trailers and additional promotional
requirements for the movie.

In the past the DI route was applied
to films originated on actual film (35 or

c-i,
avours 1)igild1
Intermediate.

65mm) and then digitised at a suitably
high enough resolution. Editing and
effects work was done on computers.

The final product was then laser
scanned back onto film. This is in fact
how Fishy was made. Nowadays films
are also shot on very high -resolution
digital cameras (eg. Star Wars), but
the post -production route is essentially
the same.

"Originally it was said that if you
shot on 35mm film - you had to do
digital post -production at around 4K
resolution (around 8m pixels) to
achieve a pixel size as small as film
grain," Felix explains.

"This was very expensive and the
first movie to work at 2K resolution to
save money was Pleasantville.
Everyone thought that this would not
look right but nowadays many films
are done at 2K, although the big
blockbusters prefer more data to work
with. Fishy was done at 2K."

In his primary roles as a director of
photography, Felix advises on the
various stages of the creation of the
images (choice of origination medium,
shooting techniques - especially if
shooting for effects and CG sequences,
post -production route).

He also has hands-on experience of

From Wikipedia, the free
encyclopedia
Digital intermediate (DI) describes
the process of digitising a motion
picture and manipulating colour and
other image characteristics to change
the look, and is usually the final
creative adjustment to a movie
before distribution.

It is distinguished from the
telecine process in which film is
scanned and colour is manipulated
but only intended for video and
television distribution.

A digital intermediate is also
customarily done at higher resolu-
tion and with greater colour fidelity
than telecine transfers and utilises
only digital tools (no analog video
devices).

Although originally used to
describe a process that started with
film scanning and ended with film
recording, digital intermediate is also
used to describe colour grading and
final mastering even when a digital
camera is used as the image source
and/or when the final movie is not

output to film. This is due to recent
advances in digital cinematography
and digital projection technologies
that strive to match or exceed the
quality of film origination and film
projection.

In traditional photochemical film
finishing, an intermediate is pro-
duced by exposing film to the original
camera negative.

The intermediate is then used to
mass-produce the films that get
distributed to theaters. Colour
grading is done by varying the
amount of red, green, and blue light
used to expose it.

The digital intermediate process
uses digital tools to colour grade,
which allows for much finer control
of individual colours and areas of the
image, and allows for the adjustment
of image structure (grain, sharpness,
etc).

The intermediate for film repro-
duction is then produced by means of
a film recorder. The physical inter-
mediate film that is a result of the
recoding process is sometimes also
called a digital intermediate.

Shirley Henderson

Shirley Henderson has appeared in
high profile TV roles like Kate in The
Taming of the Shrew and Catherine
of Braganza in Charles II: The Power
and the Passion, co-starring with
Rufus Sewell.

Since graduating from the
Guildhall School of Music and Drama
in 1986, Shirley Henderson had an
early role playing Sally in costume
drama Clarissa (1991), alongside
Sean Bean, but her real break into
TV came with a part in Hamish
Macbeth in 1995.

She played Isobel Sutherland, a
love interest for the show's star
Robert Carlyle.

Other TV roles for Shirley include
Marie Melmotte in Andrew Davies
adaptation of Anthony Trollope's The
Way We Live Now (2001), alongside
David Suchet and Matthew
MacFayden.

She also played Charlotte in Dirty
Filthy Love (2004), a drama about a
sufferer of Obsessive Compulsive
Disorder and Tourette's Syndrome,
which won the 2005 RTS Drama
award for Best Single Drama.

Shirley plays feisty politician
Katherine Mignola in David Nicholl's
updating of Shakespeare's The
Taming of the Shrew, in which she
once again co-stars with Rufus
Sewell, playing Petruchio.

Despite having no plans for mar-
riage, Katherine finds Petruchio's
forceful ways impossible to resist.
But he is determined to tame his
rude and agressive bride, whatever it
takes.

This glamorous production also
stars Jaime Murray, Twiggy Lawson,
Stephen Tompkinson and David
Mitchell.

Among the many films Shirley has
been in are the Harry Potter series,
in which she plays toilet -based ghost
Moaning Myrtle, and the two Bridget
Jones films, in which she plays
Briget's weepy friend Jude.

She also played Gail in
Trainspotting (1996), Leonora
Braham in Mike Leigh's Topsy
Turvy (1999), Lindsay Wilson in 24
Hour Party People (2002), and Alice
in Wilbur Wants to Kill Himself
(2002).

TELEVISION February 2006 2 1 1



T he camera never lies, hill it can certa

these stages. Unlike many of his
colleagues, for example, he often
colour -grades (time') his own work,
and as a former editor gets much more
involved in post -production than a
cameraman usually does.

His particular experience is some-
what unusual in that he has a wide
ranging skillset across many areas of
TV and film production. In the old
days one was just a cinematographer,
or an editor, or a director.

Today - so much work is done on
software that incorporates modules
covering many different stages that it
pays to have a working knowledge of
other departments.

For example Final Cut Pro is not
only an editing program, but also
includes excellent sound post -produc-
tion tools and sophisticated colour

tall tale. 'Cle,rda'is about to take the plunge.

grading (timing) controls too, such that
one operator can learn the skills associ-
ated with different areas that were once
handled by many different technicians.

At his office in San Francisco, Felix
works on an HD Final Cut Pro system
with many effects programs and music
and sound creation tools. He also
writes music.

"I believe that the job of a director of
photography now requires a good
understanding of modern digital
technology," he adds.

"The job should not be undermined
by an inadequate understanding of
these techniques.

"Just as when video and then non-
linear computer editing took over from
film editing - and many excellent
editors were left behind - unable to
learn the new technologies, so too

there were cinematographers whose
experience was limited to film -based
work, and who resisted the new digital
possibilities.

"Actually, given the choice, my
preference is still to originate on film -
it is still the best 'high definition'
medium there is. All this is relevant to
the amateur and low -budget film-
maker too.

"The small DV cameras are excel-
lent (can look as good as 16mm film),
and the software is relatively cheap. It
is therefore conceivable for low -budget
work to end up on 35mm film prints,
and actually look OK. In fact there are
many film-makers in San Francisco
doing exactly this."

www.jonfelix.com
www.devafilms.com

In her own words, Deva
Palmier makes quirky
humorous films that
challenge preconceptions
of the contemporary
world.

Deva was born in New
Zealand and lived in India
and Switzerland as a
child before moving to
England.

She trained as an
actress at Guildhall
School of Music and

D6va PaInller
Drama with a BP
Scholarship and graduat-
ed in 1986.

After ten years of
working as an actress,
Deva felt she wanted to
develop her own ideas
through film.

One day while on set,
she asked the director and
the whole crew if they
would help her shoot her
first film Swing, which
they did.

That marked the
beginning of her film-
making career.

Deva prefers to shoot
on 35mm, HD or HDV
with a digital post -produc-
tion route, as her films
tend to have special
effects.

She happily embraces
the digital revolution as it
gives her an increased
opportunity to actualize
all her films.
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Design Limited
Business Park,

K17 9JL

Atlas ESR - Capacitor Analyser
 Measure capacitance and ESR!
 Can measure ESR even in -circuit.
 Protected against highly charged

capacitors.
 Supplied with gold plated 4 -wire

kelvin probes, 18 inch cable.
 ESR resolution down to 0.01 ohms!
 Supports electrolytic capacitors from

1uF to 22,000uF.
 Supplied with alkaline battery.
 Complete with comprehensive illustrated

user guide and capacitor reference table.
Ultra -compact, lightweight and tough.

01298 70012
Fax 01298 70046

sales@peakelec.co.uk
www.peakelec.co.uk

.41 tr..,

Made in Buxton, UK.

Model ESR60

£89.00
including VAT and UK Delivery!

Atlas SCR - Thyristor and Triac Analyser

 Connect any way round!
 Automatic pinout identification.
 Supports Triacs and Thyristors.
 Categorises gate senstivity.
 Generates gate trigger test

currents from 100uA to 90mA.
 Generates load test currents of up

to 100mA at 12V regardless of
battery condition.

 New bronze -fill ABS enclosure.

Model SCR100

£109.00
including VAT and UK Delivery!

Made in Buxton, UK.

Size approx
100mm x 70mm x 20mm

Buy the ESR and the SCR
together and get a free

custom padded carry case.
Prices valid for limited period and subject to change without notice E&OE
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Order Code
MODKIT51

Price : £ 10.00 + vat
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Simulated
Picture

Order Code
MODKIT54

Price : £15.00 + vat
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Order Code
MODKIT57

Price : £ 17.00 + vat
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This tiltable and turnable LCD/TFT bracket is an
unique item, because you can choose to use it on

the wall or on the ceiling

By using the VESA standard it is suitable for almost
every LCD/TFT television

VESA standard: 50/75/100
Display size: Up to 31" (78 cm)

Max. display weight: 20 kg

Order Code : LCDBKT3S
Price : £ 25.00 + vat

Carriage Charged at £ 6.00 + vat

distributor of electronic components
WGio0c;0 99Z3Z9D
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Order Code
MODKIT52

Price : £ 11.00 + vat

Order Code
MODKIT55

Price : £ 15.00 + vat
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Comes with Hex Key
Order Code
SATKIT43

Price : £ 13.00 + vat

Length Code
1m HDMI1
2m HDMI2
3m HDMI3
5m HDMI4
7.5m HDMI5
10m HDMI6
15m HDMI7

k2Om
HDMI8

RevB1

c.4Jtbd,

Price
£ 12.00 + vat
£ 15.00 + vat
£ 17.00 + vat
£ 20.00 + vat
£ 25.00 + vat
£ 30.00 + vat
£ 50.00 + vat
£ 65.00 +vat

C_Odly-dtbctotdcpai ZAIWPAPC9Aj
A range of Aerial amplifers designed to allow distribution of
IV , Satellite & FM signal without the loss of picture & sound quality.

Avatable with intergrated Digital bypass -to allow the use of SKY'
digieye .

Class leading noise figure of 4dB or less.

Auto line powering on Non Bypass Amplifiers.

Main Operated , comes with full instructions

Description
SLx2 2 way Amp - No Bypass
SLx2B 2 way Amp - With Bypass
SLx4 4 way Amp - No Bypass
SLx4B 4 way Amp - With Bypass
SLx6 6 way Amp - No Bypass
SLx6B 6 way Amp - With Bypass
SLx8 8 way Amp - No Bypass
SLx8B 8 way Amp - With Bypass

Gain Order Code
18dB SLX2
6dB SLX2B

12dB SLX4
6dB SLX4B

12dB SLX6
6dB SLX6B

12dB SLX8
6dB SLX8B

Price
£ 7.50 + vat
E 8.00 + vat
£ 10.50 + vat
£ 11.50 + vat
£ 15.00 + vat
£ 16.00 + vat
£ 16.00 + vat
£ 17.00 + vat

Carriage charged at 2.00 + vat or £ 5.00 + vat for 2 or more

11-VLarA59 a Ul 1.16 lIcra

Mt) 3)61.00
r"c erGia I

WG.,o000 9942'90
vIto taiggoo pto 6 AD CM

gr7 Order Code
MODKIT52A

Price : £ 15.00 + vat
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Simulated
Picture

Order Code
MODKIT56

Price : £ 15.00 + vat

We stock the
Full Range of
Phoenix Kits.

Please call for
any kits that are

not listed.
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This plasmabracket can be used with all plasma
and LCD televisions, due to its universal mounting

possibilities.

Safe & heavy duty construction & easy installation.

Max. display weight: 80kg
Display size: max. 61" (155cm)

Order Code : PLASBKT4S
Price : £ 50.00 + vat

Carriage Charged at £ 6.00 + vat

Alcycaltag
toceopm1363® Za®Atal

Receives both digital and analogue signals

For poor to weak strength signal areas

Robust design for low wind loading - 2 peices boom
with aluminium wire rod elements

Supplied with F connector and clamp for horizontal
and vertical (fits up to 57mm masts)

Ideal for areas with bad picture ghosting
Order Code : 27884R

Price : £ 20.00 + vat each
Box of 5 - £ 80.00 + vat

Carriage charged at £ 6.00 + vat
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470uF AP164..£0.80 10 1000uF ....CAP46 ..£3.65 10 00 ilitAkoo.caociatiiicimal
1500uF ....CAP47 .13.90 5 100uF CAP66 £0.85 10

90 i7o010 2200uF ....CAP48 .12.00 2 220uF CAP67 £1.75 10

100uF CAP118 ..£0.45 10 3300uF ....CAP49 ..£2.20 2 330uF CAP68 £2.45 10

220uF CAP165..£1.00 10 4700uF . CAP50 .13.65 2 470uF CAP69 £4.35 10
470uF CAP29 .11.20 10 6800uF . CAP51 ..£3.90 2 680uF CAP70 £4.90 5
680uF CAP166..£1.20 10 1000uF . .CAP71 £5.25 10
1000uF ....CAP119..£1.50 10 tte Wo061E6 1500uF CAP143 £4.50 5
2200uF ....CAP120..£2.10 10 1uF CAP130..£0.40 10 2200uF

. .CAP72 £3.25 2
3300uF ....CAP167..£1.60 5 3.3uF CAP131.10.40 10 3300uF ....CAP144..£3.25 2

4.7uF CAP132..£0.45 10
1i 9708 10uF CAP52 .10.50 10 at Voirigea

22uF CAP121..£0.35 10 22uF CAP53 ..£0.45 10 0.22uF CAP145 £0.45 10
33uF CAP122..£0.35 10 33uF CAP54 ..£0.50 5 0.33uF CAP178 £0.35 10
47uF CAP123..£0.35 10 47uF CAP55 ..£0.85 10 0.47uF .CAP73 £0.35 10
100uF CAP124..£0.60 10 68uF CAP133..£0.55 10 1uF CAP74 £0.35 10
150uF CAP168..£0.65 5 100uF CAP56 ..£0.85 10 1.5uF CAP179 £0.35 10

220uF CAP125..£0.80 10 150uF CAP57 ..£0.95 5 2.2uF CAP75 £0.35 10
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1000uF ....CAP33 ..£2.10 10 680uF CAP59 £6.50 10 10uF CAP78 £0.50 10
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10uF CAP97 £0.95 10 220uF CAP155..£2.00 2
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33uF CAP99 £1.55 5
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Adjustable by a potentiometer with
Digital read out

Temperature range: 160°C to

480°C

Heater voltage : 24 Volt

Heater power : 48 Watt

Order Code: HQSOLDER30
Price : £ 35.00 + vat

Carriage charged at £ 6.00 + vat
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Spare tip 0 5.3 mm HQTIPI £ 2.00 + vat

Spare tip 0 3.0 mm HQTIP2 £ 2.00 + vat

Spare tip 0 3.0 mm 45° HQTIP3 £ 2.00 + vat

Spare tip 0 2.0 mm HQTIP4 £ 2.00 + vat

Spare Sponge HQSPONGE £ 0.50 + vat

Thank You for your .support in 2005.

A Merry Christmas and a Prosperous New Year
io all our Customers and readers of Television Magazine oe

thc4tJf @IA off ©i/J ©ILlbovc
wwwaq ryt) ,CE,41tio4utk

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

* Please add £1 p+p and VAT to all orders (Unless Otherwise stated) * All components are brand new
* We accept payment by Access , Switch , Visa , Cheque and Postal Order

* All prices quoted are subject to availabilty and may be changed without prior notice
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Cinematised
in 31D

ltaru Kitahara of ASS /ntelligent Robotics and Communication Laboratories in Japan contends that the
purpose of onernatised reality is to record unexpected moments In people's lives, Since of course
nobody knows when a particular unexpected event is going to take place, them is no guarantee of
capturing that moment,

The key concept of cinema-
tised reality is to continu-
ously record unexpected
moments by applying the
technique of virtualised

reality to multiple videos captured by
suitably positioned cameras.

Without a cameraman working 24
hours a day, it is not possible to
record all the moments we want to
capture. On the other hand, a fixed
camera can capture footage continu-
ously. Video productions for film and
television attract audiences by chang-
ing camera positions.

We have to arrange cameras in
ways that facilitate prediction of
future events. Instead of future
prediction, we can see the world of the
past from arbitrary viewpoints using
virtualised reality technique.

Virtualised reality makes it possi-
ble to regenerate video captured at
arbitrary viewpoints in a 3D space.
The technique reconstructs 3D mod-
els in the space by merging multiple
videos using a computer vision algo-
rithm, and generates 3D free -view -

point videos by applying computer
graphics technology to the recon-
structed model.

3D Video Generation
For regenerating 3D video by using
multiple videos, we set up multiple
environmental cameras on the wall
and the ceiling to surround the target
object. All cameras are oriented
toward the centre of the space to
capture almost the same area.

Camera calibration
One of the most difficult problems for
camera calibration is setting up an
accurate 3D world coordinate system
and effectively arranging a series of
landmark points, because there are
many variations to space size and
there may also be many obstacles in
that space.

If we cover the space with a single
scale or a single calibration board,
accurate camera calibration is diffi-
cult because the scale is too large, or
obstacles occlude some landmarks in
the captured image.

Why Footage?

Subjective video Multiple objective videos Personal footage

observer
Mere party)

Advantage Drawback
Subjective Video Easily record all activities with the

minimum amount of data
Difficult for third parties to understand

Multiple Objective
Video

Stable visual information is always
provided.

Switching -monitoring operation exceeds a
human's processing ability

Our solution is to combine mobile
calibration markers and a 3D laser -
surveying instrument similar to that
used in civil engineering. It is easy to
increase the number of 3D coordinate
data (X,Y,Z) with linear interpolation
of the actual measurement values.
The landmark point can be almost
automatically detected in the cap-
tured images by painting with a
discriminative colour.

To accurately calibrate the camera,
it is necessary to obtain many pairs of
3D coordinates (X,Y,Z) in the scene
and 2D coordinates (u,v) on an image,
thus by using the 3D laser -surveying
instrument, we can easily and accu-
rately obtain the location of the
calibration board in the 3D space.

In fact, the measurement error is
less than 0.1 mm. By moving the
calibration markers to cover the
entire 3D space and by measuring its
3D location accurately, it is possible to
virtually realise a calibration scale
which possesses high shape freedom.

Our camera calibration method
has two advantages. Firstly, it is easy
to increase the quantity of 3D coordi-
nate data (X,Y,Z) with linear interpo-
lation of the actual measurement
values. Secondly, it is possible to
almost automatically detect the
landmark point in the captured
images by painting it with a discrimi-
native colour.

3D shape reconstruction
To reconstruct the 3D shape of the
captured object, we employed the
`shape -from -silhouette' method to
estimate the 3D shape, since this
method is robust to differences of the
observed pixel value. If the 3D posi-
tion of voxel V is inside the captured
object, V is always projected onto the
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Video Streams of Cinematized Reality

Overview

Suspense lag
Dramatic

=Si

foreground region in all images.
On the other hand, if there is a

single projected point located in the
background region in multiple
images, the voxel V is carved off the
3D shape model, because the voxel V
is not included in the 3D object.
Finally, we can estimate the entire
3D object's shape by examining every
possible position of the voxels V(x,y,z).

When the position and orientation
of the virtual camera are specified,
the projective relation between a
scene point M(X,Y,Z) and a point on
the image is defined with a projective
transformation matrix.

The 3D model represents only the
correspondence among the input
multiple videos concerning a scene
point M(X,Y,Z). The model tells us
where a point M(X,Y,Z) exists in each
captured image. Furthermore, when
the position and orientation of the
virtual camera are specified, the
projective relation between a scene
point M(X,Y,Z) and a point on the
image is defined with a projective
transformation matrix.

To choose the most suitable image
for obtaining the colour information to
be used for rendering, we investigate
occlusion among objects and the
orientation of objects' surfaces.

Micro facet billboarcling
To accurately reconstruct a 3D shape
by the 'shape -from -silhouette tech-
nique', many synchronised capturing
cameras are required, and all the
captured images need to be correctly
segmented. To fulfil these require-
ments, we assume that in the experi-
mental capturing environment it is

easy to control the background colour
or the lighting condition.

In daily living however, it is impos-
sible to obtain such favourable condi-
tions. As a result, the reconstructed
3D shape includes many computa-
tional errors. On the other hand, the
basic 3D rendering method described
above assumes that there is no error
in the estimated shape.

Thus, when we render a 3D video
with the method, these computer
errors affect the quality of the generat-
ed image. A 3D model which employs
a micro -facet billboarding technique
was originally developed in photomet-
ric rendering research to express a 3D
object that has fine texture, like a
flowing coat or a jagged shape.

Nevertheless, though the advanced
3D laser range finder can accurately
measure 3D shape, the measurable
spatial resolution is still lower than
that of a high -resolution digital
camera. Therefore, if the 3D object is
described at a lower resolution,
appearance information on the cap-
tured images will be wasted.

On the other hand, the billboard-
ing technique approximates a 3D
object's shape to a single plane and
expresses the object's appearance by
mapping its captured image. This
technique has the advantage of not
wasting the resolution of captured
images, even if an accurate 3D shape
is not available.

The micro -facet billboarding
technique, which installs the advan-
tage of the billboarding technique into
3D modelling, can express more
complicated shapes by encrusting
micro -facet billboards onto the surface

of the estimated 3D shape, while still
applying all the advantages of the
billboarding technique.

Since the normal vector of each
surface of a voxel is much different
from the correct normal vector of the
3D object's surface, when we generate
a virtual image with mapping cap-
tured images onto the estimated voxel
volume, the order of the appearance
of the 3D object is not often retained.

As a result, many dots and cracks
are observed on the surface of the 3D
object. On the other hand, micro -facet
billboard absorbs the difference with
controlling the orientation of each
billboard. Then, the order of the
appearance of the 3D object is always
maintained.

Goldliicke et al. utilised the micro -
facet billboarding technique to render
high -quality 3D videos in real time.
To reduce the computational cost, the
number of cameras was cut and the
resolution of the voxel data was down -
sampled.

As a result, the reconstructed 3D
shape suffered lower accuracy.
However, if fine texture information
on the modelled 3D object is captured,
the micro -facet billboarding method
does generate good expressions by
using rough 3D shape and fine tex-
ture information. We noticed that our
3D modelling process operates in a
similar manner.

anensatographic Camera
Control
The grammar of film language is
based on a constrained condition for
switching sequential camera shots.
Since each single shot is nothing more
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than a video fragment, it is necessary
to combine many shots to generate an
entire video. We call such sequential
combination of shots a 'scene'.

Camera shot information compris-
es two types of information for camera
control: initial camera parameters
and camera actions. The initial
camera parameters are set to appro-
priately capture the target objects in
the initial state.

Labelling these values with alias-
es, for example, 'bird's eye' or 'super
low', makes easier to add new shot
information. The camera action
describes variation of the camera
position and the zoom parameter.

It is possible to set the values in
the following two ways: one is to set
the values by time -series relative
difference from the initial state, while
the other one is to calculate the
values by interpolating the initial
state and the exit state which are
given as input information. The
camera shots are pre -configured and
stored in the capturing knowledge
base. Currently, our system under
development affords twelve sets of
camera shots.

The constrained condition for
switching camera shots explains
contraindication of continuity
between a current shot and the next
shot. We provide the following two
contraindications of camera shot
switching to produce easily under-
standable and attractive videos by
referring to the grammar of film
language.

1. Do not set the next camera shot
to stride across the imaginary line. It
confuses the audience.

2. Do not choose a following cam-
era shot that is similar to the current
shot because the similarity reduces
the effectiveness of the switch.

Proposed Film -Making Technique

Professional Actor

Ac ing Scripts

production Team

Video productions attract audiences
with changing camera positions
or camera work in response to

each captured situation.

Post -Production

Ordinary Film Making

Cinematized Reality

Documentary
Movie on
Daily Life

However, it costs a lot of
time, money

and
human resource.

Cinematized Reality
captures

film -like footages
of our daily life

by applying
the Virtualized Reality technique.

Applying Camera Shot
Knowledge
The system generates a scene by
declaring a set of camera shots that
maintain the constraint on switching
shots. If a suitable set of camera shots
is searched from among the preserved
shots' film knowledge base, the user
declares the searched scene. If the
user cannot find a suitable set of
shots, the system creates a new set of
camera shots and stores it in the
shots' knowledge base.

The declared or created set of shots
is then nicknamed for easy future
access, for example, Dramatic,
Suspense, etc. To apply the camera
shots' knowledge base to the cinema-
tised reality system, it is necessary to
know the positions of the target
objects/actors and to know the captur-
ing time -code.

Our solution to this problem is to
use annotation information to note the
positions and time -codes for notifying

the system. Annotation is assumed to
be made not only by humans but also
by various sensor inputs such as IR
sensors and pressure sensors. An
imaginary line is also estimated by the
annotation information.

Our pilot system of cinematised
reality consists of a multiple -video
capturing module, a 3D video render-
ing module, an annotating module
and a cinematographic camera -
controlling module.

We have implemented a distribut-
ed system using nine PCs and eight
calibrated colour cameras. The areas
of the capturing space and the target
space for 3D modelling are about
5.5m2 and 2m2, respectively, and the
height of both spaces is 2m.

Cameras are set at almost equal
intervals on the wall to surround the
capturing space, and each is connect-
ed to a PC by a USB2 port. All cam-
eras were oriented to observe the
center of the space.

Multiple Videos Capturing Module

3D Laser -Surveying
Instrument

We set up multiple environmental cameras on the wall and
the ceiling to surround the target object capturing almost the
same area. All cameras are calibrated by combining mobile
calibration markers and a 3D laser -surveying instrument.
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3D Video Rendering Module
(.. Daily Life

Multiple Videos
Capturing Module

To estimate the 3D shapelthe ',shape: from, silhouette' method
is employed, because of its robustness to the differences of the
observed pixel value. However, if we apply this method to the
daily living areas, the reconstructed 3D shape still includes
many computational errors.
We compensate the error using the 'micro -facet billboarding'
technique, which installs the advantage of the billboarding
technique into 3D voxel modeling by encrusting micro -facet
billboards onto the surface of the estimated 3D shape.

/IN
Input

Image?

Reverse
Sequence

ObJec

Input
Image2

Virtual Image

micro -facet
billboard

°Wed

Normal
Ascending

Order

Multi le Videos

3D Modeling

3D Video
Rendering Module

Video Rendering

Cinematized Reality Video

Micro -facet Billboardinq

input
imago iii

Image

Eight portable Pentium -M 1.4-
GHz PCs are used to capture a video
stream from each camera and seg-
ment objects at 20 frames per second
(fps). A colour -based background
subtraction method is used to seg-
ment the foreground and background
regions in the input multiple images.

The segmented information is sent
via UDP over a 100Mbps network to
a modelling and rendering PC. The
modelling and rendering PCs each
have Pentium -4 CPU and a GeForce-
4 FX5200 graphic accelerator.

3D Video Rendering Module
By using the algorithm described
above, our system synthesised a 3D
video from a virtual camera. First of
all, the 3D shape of the target object
is reconstructed as a voxel volume
with the 'shape -from -silhouette'
method.

In this system, the side length of a
voxel is set to 1 cm, which is almost
equal to the spatial resolution of the
captured images . Because our system
is installed in an environment which
has unfavourable conditions for 3D
modelling, the reconstructed 3D shape
includes many computational errors.

Thus, if we just map the captured
image as texture information, the
quality of the generated 3D video
suffers seriously. As a solution, we
employ the micro -facet billboarding
technique to curb the improper
influence of such errors.

Each micro -facet billboard corre-
sponds to a voxel. In other words, the
centre of both corresponding compo-
nents of the 3D model should lie at
the same 3D position.

The orientation of the micro -facet
billboards is set to ensure that the
normal vector of the billboard and a
virtual camera's line of sight are
parallel, just as with the ordinary
billboard technique.

The micro -facet billboarding
technique covers the deficit of appear-
ance generated by errors in 3D shape
estimation.

Texture mapping is one of the most
time-consuming processes in this
system because it is necessary to
repeat the micro -facet billboarding
technique a number of times. To
lighten this burden, we reduce the
number of micro -facet billboards by
calculating the distance from the
virtual viewpoint to each billboard
prior to applying the texture mapping.

If a given billboard is occluded by
another, the occluded billboard is
deleted from the 3D model. Finally,
the captured multiple images are
mapped onto the modified 3D model
and a 3D video is captured from an
arbitrary viewpoint with rendering of
the 3D model.

Annotating Module
When a camera shot decides the
capturing parameters of a virtual
camera, annotation information is

necessary in order to indicate target
objects. Annotation information
consists of spatial information and
temporal information.

A spatial annotation is explained
by the 3D positions of the target
objects and their 3D regions, while a
temporal annotation is described
according to its frame -number. A
spatial annotation is defined to drag
with a mouse, and the temporal
annotation is defined to click a point
of the time scale bar.

These annotations are recorded
with index information and an extra
user's area described in free format.
The annotations are assumed to be
manually input, although it is not
practical to input all temporal
annotations in this way because
there are simply too many frames in
a captured video sequence to be
processed by humans.

We solve this problem to save
labour by interpolating two different
temporal annotations that have the
same index information.

Camera -controlling module
In this example, the capturing
module captures multiple videos of a
girl dancing gracefully, where the
3D video -rendering module realises
observation of the scene from an
arbitrary viewpoint.

The annotating module adds the
beginning/end time as a temporal
annotation, and adds rectangles
that include the target object's face
and whole body as spatial annota-
tions. Finally, we generate footage of
our daily life by piecing all the
generated 3D free -viewpoint videos
together.

An example of a cinematised
reality video is shown in which two
types of camera shot information are
used: 'dolly with zooming in' and
`spin around'. More precisely, 'dolly
with zooming in' consists of two
camera shots, 'dolly' and 'zoom in'.

Those two effects are utilised in a
scene when an actor comes into the
picture, and 'spin around' has the
effect of impressing the audience.
It is easy to generate another cine-
matised reality video of the same
scene. In this case, the director, aims
to generate a more dramatic video
and suspensive video, respectively.

The above is an excerpt from a
paper recently presented by Itaru
Kitahara, Ryuuki Sakamoto,
Mika Satomi, Kaoru Tanaka and
Kiyoshi Kogure at the IEE's
CVMP 2005 conference.
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orizon Digital Terrestrial Meter
HDTM

Displays Signal Strength (R.F level) and Pre and Post BER together
Fast and accurate Pre BER in real time for easy pointing of aerial via
built in COFDM. PASS and FAIL indication in real time.
32 pre programmed transmitters (via website) or all channel step through
Audible tune -in, with back light
Automatic constellation
RF input range 167-862 MHz
Input dynamic range -72dBm--20dBm
Input connector BNC. Input imp 75 ohms. Loop through
Built in universal charger 100-240 V Ac / 12 W. Intelligent charger
(CE approved) with delta V delta T detection. Fast charge, then Trickle
Run time with full charge: Minimum 5 hours from 2.4 Ah NiMH battery
Computer interface: Serial port (Com 1-4) for upgradeable software on transmitters.
Supplied with leather case, mains lead, programming lead, car lead, IEC to BNC adapter and 2 off 10db attenuators

For a threesome to r mber
choose Horizon Satellite Meters

MiniSAT
Cost effective
Small and Compact
Measure two sats at same time
Self powered via rechargeable NiMH batteries
Powered via built in batteries, charger or receiver
Large graphic LCD display for all information
Quick access keys for most functions
Can generate 22 K tone and DiSEqC and high or low voltage for LNB
Supplied with NiMH batteries, mains charger, car charger, 2 x F to F leads and leather carrying case
Option in setup for various defaults including different languages

Hon on Digital Satellite Meter
HDSM

Signal Strength and BER displayed together
32 Transponders or 16 satellites, horizontal & vertical
Audible tune -in, with back light
DVB, C&Ku band, Mpeg, V Sat compatible

Run time with full charge (single LNB): Minimum 3 hours from 2.4Ah NiMH battery
Figure of 8 mains input connector. 2.1 mm Female PSU plug
for external charge via supplied car charger
LNB short circuit protection 500 mA automatic limiter
RF input range 950- 2150 MHz

 Computer interface: Serial Port (COM 1,2,3 or 4) for
Upgradeable software on satellite settings
C/N (carrier noise) is displayed in dB
Quality (Pre B.E.R or bit error rate) locks on faster making it easier to lock on to
the satellite initially typical lock in less than 100 mS
Instead of "found" to indicate lock of correct satellites actual B.E.R can be displayed.
Feature available in set up mode
Diseqc switch commands available in submenu

For a reliable solution!

Also available from the following distributors
Eurosat Midlands 01922 639299 www.eurosatmidlands.com
Eurosat North 01924 423602 www.eurosatmidlands.com
Grax Nottingham 0115 927 9993 www.grax.co.uk
Grax Manchester 0161 747 2007 www.grax.co.uk
Grax Leeds 0113 26 33 500 www.grax.co.uk
Solutions Group 08456 444 000 www.solutionsgroup-plc.com
SCC Distribution Ltd 01922 789650 www.sccdistribution.co.uk
CPC 08701 202530 www.cpc.co.uk

Or contact Horizon direct for your local supplier

on +44 (0)20 8344 8230
or email sales@horizonhge.com



Beko 26414R

Bush 2816NTX PT92 CHASSIS

Bush DVD142TV (11AK46 Chassis)

Bush WS6667 (4400 Chassis)

Daewoo DDT-21H9S/DDT-14H9S chassis CP099F

Daewoo DTH-2881GB-100D chassis CP830F

Daewoo DTY 2880GB - CP520 chassis

Daewoo DTY2880GB chassis CP520

Daewoo DTZ2481GB chassis CP520F

Goodmans Compact 110

Hitachi C1420VT (Philips televideo)

Hitachi C14D25 (Veste1111AK46 chassis)

AV-28GT1111F (veste1111a115 chassis)

JUC XV-S302SL

Panasonic NV-F1630B-S

Panasonic TC14S3R

Panasonic TC21S1(751

Panasonic T)(21-GV1

Philips 24PW6005/0511110 chassis)

Philips DVD634

Philips GR2.2 chassis

Philips model 24PW6006/05 Chassis L01.1E.

Pioneer A-400

Samsung SP42W5HSK

Sanyo CE32WN4-B

Sanyo CE32WP5-B

Sony KV28LS60U.

Sony TA -3200F

Tatung132W250S

Technics su-7700

Thompson 32WX411 (ICC20 chassis)

Toshiba 24W33K (11AK31)

Wharfedale 350

TV and DVD Faults

Charles Arundel 

Phillip Rosbottom 

George Cooper 

John Comities 

Gary Laidler 

Michael Dranfield 

Glyn Dickenson 

Test Case 518 

Solution to Test Case 518 
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xl, x10 switchable
oscilloscope probes,
only £21.74 a pair,
fully inclusive*
*Additional pairs as part of the same order, only
£19.24 each pair..

lease supply the following:

robes

ddress

Postcode Telephone

ethod of payment (please circle)

heques should be made payable to Telivision

ccess/Mastercard/Visa/Cheque/PO

redit card no

Card expiry date Signed

Please allow up to 28 days for delivery
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Seen on sale for £20 each, these high -
quality oscilloscope probe sets comprise:

 two xl, x10 switchable probe bodies
 two insulating tips
 two IC tips and two sprung hooks
 trimming tools

There's also two BNC adaptors for using the
cables as 1.5m -long BNC-to-BNC links.

Each probe has its own storage wallet.
To order your pair of probes, send the
coupon together with £21.74 UK/Europe to
Probe Offer, Television,
Nexus Media Communications,
Media House, Azalea Drive,
Swanley, Kent BR8 8HU
Readers outside Europe, please add £2.50
to your order.

Specifications

Switch position 1
Bandwidth
Input resistance
Input capacitance
Working voltage

Switch position 2
Bandwidth
Rise time
Input resistance

Input capacitance
Compensation range
Working voltage

DC to 10MHz
1MQ - i.e. oscilloscope i/p
40pF+oscilloscope capacitance
600V DC or pk-pk AC

DC to 150MHz
2.4ns
10MLI ±1% if oscilloscope i/p is
1MS2
12pF if oscilloscope i/p is 20pF
10-60pF
600V DC or pk-pk AC

witch position 'Ref'
'robe tip grounded via 9MS2, scope i/p grounded
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TV Faults

Phillip Rosbottom
Pioneer A-400
The relay was not working, 35V DC
was on one speaker output, the
2sc2705 transistor was faulty, (the
one near the relay large t092 case),
the CCT is a mirror image so the
other chanels are easy to pick out.
The input phono sockets seemed to
be causing some problems, the centre

Pioneer A-400

pin pushes back into the amp, a
dribble of epoxy provides a low tech
solution.

Sony TA -3200F
An early 70s high power amp. It had
several faults on one channel, the
output voltage was varying by about
1V with no signal. This was cured by
replacing the input transistor of the
differential pair. The transistors in
the protection circuit had to be
replaced as well, (the 2sc633\2sa678)
along with the sps885, the main
voltage amp driver. The amp powered
up and worked fine after setting the
quiescent and output OV.

Technics su-T100
This would not switch the speaker
relay on, and I thought the output
stage was faulty.

I dismantled the front panel and
removed the PCB (no access from

Test Case 518
Around here, it seems, Hitachi A7 TVs are like
buses: you don't see any for a while, and then two
come along together. Last month's was bad

enough. This one was the subject of a rental customer's
phone call and a home visit, culminating in collection to
the workshop. Its model number was C28W410TN, one
of the widescreen variants using a version of the A7
chassis. The problem was a common one: intermittent
shutdown, almost certainly caused by the bad joints at
various regulators, transistors and other components
which are well known for causing this symptom. Some of
them are mounted on the central heat -sink. We do not
attempt to deal with this problem on site, even with a
big and heavy set, because of safety and other risks, poor
lighting, the possibility of some other cause being
responsible, etc.

So this one got onto the bench of 'Real Technician',
who re -soldered all the suspect joints with care, using
desolder braid, liquid flux and lead-free solder, stronger
than that with which they were originally made in the
factory. After the operation RT switched on to find that
the set worked OK, but to be sure that the problem was
cured he wanted to thrash the underside of the PC board
with a screwdriver. Accordingly he stood the panel
vertically on its front edge, print side out, and took the
set out of standby mode with the remote control. As he
pressed the zapper key resistor R808 on the CRT base
panel literally burst into flames! It was touching the
grounded heat -sink on the chassis leaning against it.
Real Technician hastily switched off the mains power
and replaced the charred resistor, which feeds video

Sony TA -3200F

underneath) and began to check the
solder and components.

The relay had a bad connection
somewhere. I noticed the lamp in the
meters illumination was not work-
ing. The amp worked by replacing
the lamp.

signals to the green cathode of the picture tube.
With the set switched on once more Real Technician

found himself in trouble. There was no sound, a very
dim purple raster without picture, and after about 30
seconds the set shut itself down. What had he done?
With these three simultaneous symptoms, our man
decided that one of the power supply lines must be
missing or incorrect. In turn he checked out the 18V, 8V
and 5V lines: all were present and correct, as indeed was
the 200V RGB amplifier supply on the CRT base panel.
RT was starting to get wound up. How could he have
been so stupid as to short the heat -sink to the tube base
panel? Why did they print the circuit diagrams so small
that you have to hold them under an illuminated magni-
fier to see any damn thing on them? Why did the service
manual have so many circuit diagrams in it, all looking
the same?

Since both sound and vision were absent in the short
period before the set shut itself down the place to check
seemed to be - since power supplies were OK - in the
stages common to both: the tuner and IF amplifier
sections. Accordingly RT started some half-hearted tests
around demodulator chip IC501. He found nothing
coming out of it in terms of video or audio carrier sig-
nals.

Maybe he had somehow blown the chip up? Could
that possibly cause shutdown after half a minute? A
check showed that the IC was not running hot. In the
end Sage came to the rescue, and soon the problem was
solved. What was the cause of this one? The solution is
on page 228.
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Ill Faults

George Cooper

Philips 24PW6005/05 MO chassis)
This set came into the workshop dead,
and indeed it was completely dead. A
quick check with the AVO across the
mains smoothing capacitor read a
dead short. The mains fuse was intact,
but not so the surge limiter resistor
R3609 (1.5 ohm, 7W) which was open
circuit. The input pin of the power
regulator IC 7921 (STRF6454) also
read short as did two of the four
bridge rectifier diodes D6912 and
D6914 (1N5062). I could not find
anything else amiss elsewhere in the
power supply so I replaced the faulty
parts, including the two good rectifier
diodes and a capacitor C2919 (47uF,
50V) which sits too close to the regula-
tor chip and heat sink for its own
good. It was to my great relief that
when I applied power the set started
and worked fine.

Wharfedale 350
When this set was switched on, a
noise that sounded like a helicopter
came from the loudspeakers. There
was no stand-by light and the sec-
ondary voltages from the power
supply were all very low. I had a
hunch that the capacitors in the
primary of the power supply may be

the cause, as was proven when they
were replaced. C11 (47uF 25V) and
C12 (luF 50V) are the ones in ques-
tion.

Goodmans Compact 110
This small portable came in with
sound but no picture. I thought I saw
a faint line across the screen which
was confirmed when I turned the Al
up. The frame chip in this set is a
TDA3653B, and a check with my AVO
showed that there was no supply
voltage to it. As I did not have a circuit
diagram for this set I followed a few of
the tracks from the IC looking for a
feed resistor, and quickly found RVO1
(4.7 ohm 0.5W) which had a voltage on
one side but not the chip side. There
was no short on the chip so I replaced
the resistor and the frame opened up
at power on, with no sign of problems.
There was a capacitor CV07 (220uF
35V) on the chip side of the resistor so
I replaced this just in case.

Beko 2641411

I have repaired many Beko sets with
this chassis, though they always have
different model numbers. This 14 inch
portable came in dead. I tested for a
short at the chopper transistor but it

was all right. I then checked the line
output transistor but no shorts were
found here either,. As I did not have a
circuit for this set attention was
turned to the primary of the power
supply and R107 (330k ohm) and R106
(890k ohm) but they were also all
right. The power supply chip
(TDA4605-2) was replaced along with
C110 (luF 100V) and C114 (47uF 25V)
but the set remained dead. Eventually
I found that R104 (47k ohm was open -
circuit. The set worked well after that
and I left the other parts fitted to
provide a reliable repair.

Rush WS6667 (4400 Chassis)
The complaint with this set was a
white flooded screed with flyback
lines. There was no HT to be found on
the tube base so I traced its source
back to the main PCB where I found
resistor RL18, (33 ohm, 0.25 ohm
fusable) open circuit. As I could not
find any shorts I replaced the resistor
along with capacitor CL12 (4.7uF,
250V) for good measure and was
rewarded with a good picture, and
after a long soak test declared the set
repaired. The resistor and capacitor
are to be found just to the left of the
LOPT.

John Coombes

Panasonic model TC14S311
Color lines on picture.
If looking at the color lines on picture
which is negative like it is set on a
different system NTSC or SECAM.
This fault can be traced to eeprom
IC1205 ( ST24COZAB1 )

Philips model 24PW6006/05 Chassis LOVE
Dead.
If the set is dead and there is no red
LED check the diode D6560 (BYV29-
500) for short circuit. This may give a
loud ticking sound from the power
supply to give an indication has to
ware to look for the fault.

Gary Laidler

Bush 2876NT11 PT92 CHASSIS

The customer had this set for 4 years
and all was well with a video connect-
ed to it but she had bought a freeview
box and couldn't get a picture. When
tried the scart did indeed produce a
blank raster. When the set was
stripped down just behind the scart

socket a surface mounted resistor re24
(75 ohm) had a splash of solder on it
effectively shorting it out. Removing
the splash restored normal scart
operation

Sanyo CE32WP5-B
This dolby pro logic monster was
completely dead. After trying the
usual 120k resistors to no avail I
remembered the standby transformer
troubles in some Sanyo sets. This one
is marked t681 and marked
1av4150b20400 it had an o/c primary
it's available from Seme at £6.81 Part
No. PTX6188.

Sanyo CE32WN4-B
This set suffered from intermittent
sound. Touching the main panel
almost anywhere would instigate the
fault. However, it did seem more
sensitive around IC801 micro. I
reflowed the connections and, after a
long soak test, no amount of flexing
could make the sound go off.

Panasonic 1111-F1630B-S

This video refused to accept remote

commands. Front panel buttons
worked, the RX unit in the machine
marked IC2 was at fault.

Michael Dranfield

Tatung T32W250S
This set was dead, the cause was a dry
joint on the line scan coil socket.
However, this is more likely to cause
damage in the line drive department
than to the line output transistor. In
this set, as with most with this fault, a
surface mounted diode was leakey in
the line drive circuit DL15
(PRLL5158). It had a low reverse
reading. Take care when testing
because this diode is a schottky diode
with a very low forward reading.

Thompson 32W11411(1CC20 chassis)

For intermittent switching to stand by
take a look at capacitor CL033 (0.51
Microfarad). I have had this several
times now and although it does not
look dry jointed, if you take a look
with a magnifying glass you will see a
crack around the solder. It is always a
good idea not to just re solder
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however. Remove it and check its
value first as internal heating can lead
to a loss of capacitance causing further
problems.

Hitachi C14025 (Veste1111AK46 chassis)
A common fault with these TV/DVD
combos, is failure of the HT rectifier
diode D808 (UF5402). You will find it
short circuits. Sometimes only this
component needs replacing, and other
times it will blow up the power supply.
You will need to replace the chopper
ICQ 801 (FQPF8N60C), surge limiting
resistor R828 (2.2 Ohms 5W) all four
bridge rectifier diodes and the chopper
control chip MC44608-40. However,
after replacing D808 although the set
appears to work OK, you will find the
new diode gets very hot within 10
seconds. This diode is rated at 3 amps,
so this puzzled me, that is until I hooked
my digital storage scope onto the anode
and found an unclipped overshoot larger
than my scope can display, at 50 V/cm.
Checks on the snubber capacitors
connected to diode failed to reveal any
problem, so the answer can only be poor
circuit design. A simple cure is to
replace D808 with a UF5408 which can
stand off a PIV of 1,000 volts, the diode
will then run cool and no more problems
will be encountered.

1110 A11-28GT1111F Make chassis]
As soon as the picture started to
appear, this set would switch to
standby. I traced this to a faulty serial
eeprom IC502 (24C16). I re -program
most chips myself and currently have
over 240 serial eeprom files available
free. Download from my website
www.digifixltd.co.uk. I use a high
end chip programmer and when I
erased the old eeprom and re -pro-
grammed it, my programmer read,
verify error at address 1DF. I tried
several times, with the same result, so
the eeprom was actually faulty and
not just suffering from bad data as I
originally thought. A replacement was
ordered and programmed, which
cured the fault.

Sony IMMO&
Failure of the line output transformer
is very common in this set, but it is
rarley the end of the matter. You may
also have to replace one of the line
driver transformers, the line transistor
2SC5696 Q8805, the frame output chip
STV9379, FET Q8805 (IRF614) and,
when you have exhausted all other

possibilities, and the set still trips out
at switch on lift link JW8037, near
connector CLP8001 on the line scan
panel, the X RAY protect line, if the set
comes on, replace surface mounted
transisors Q8822 (MSD601-RST1),
Q8823 (MUN2111T1) and Q8807
(MUN213T1), all part of the over
voltage trip circuit.

Glyn Dickinson

Panasonic 1121-C111

This televideo is a badged Daewoo. It
had worked very hard and was now
dead. There was a blown 5A plug fuse
in the internal holder - not very
encouraging! Luckily there was a
dead short due to C835 (2n2, 630V)
having blown its side off. Replacing
this brought back life of sorts, but the
LEDs flashed and the relay clicked in
sympathy. Eventually a picture
appeared. There's a standby power
supply as well, and C840 (47uF, 25V)
in the primary was found to be low
in value.

Hitachi C14201r1 (Philips televideol
This set was dead. As I was removing
the back cover I powered it up to see
how dead it was - and was rewarded
by a degaussing thermistor that
literally exploded. I wondered why
the fuse hadn't blown - well, it won't
if it's been wrapped in silver foil! In
these days of people being told they
can sue for almost anything, I won-
dered whether I would have had any
redress had I been injured.
At least the customer is now in no
doubt as to the differing purposes of
fuses and foil.

Samsung SP42W5IISK
This projection set has one main
problem - one of the two convergence
amplifier ICs fails with drastic
misconvergence and jumping colours.
They are each on a large heatsink on
the left of the main PCB - some
dismantling is needed to remove
them. For this reason I replace them
as a pair despite their price. There
are eight pairs of parallel -connected
150R resistors feeding them - check
for overheating here, also two SOC-
type fuses. The ICs are usually type
STK392-040, although -010 might be
fitted -I use the type originally used.
A word of warning - only use genuine
Samsung parts as pattern compo-
nents drift wildly as they heat heat

up and correct convergence cannot be
achieved. To adjust the convergence,
enter mute, 1, 8, 3 in quick succes-
sion. This displays a crosshatch and
cursor which can be navigated and
adjusted by the joystick buttons.
Colours are switched on and off by
the two buttons adjacent to the zero
button, and active colour select is by
keys 7 and 8. Store is via S -MODE I-
II. After completion, carry out the
`perfect focus' adjustment (top left
under flap). The service manual is
available via the Samsung service
portal. The 47 inch version has the
ICs and associated components on a
separate PCB which is more econom-
ic to replace as a complete unit

Philips 6112.2 chassis
This oldish set had a picture which
was shifted to the right with severe
foldover. The TDA2579B causes many
faults on this set, but the cost of a
replacement led me to carry out
further checks before ordering one.
There was a very low waveform at pin
12 which is the feedback from the
collector of the line output transistor.
Checking back to see why I stopped at
a nasty brown patch on the print side
- C2559 (100uF, 25V) had leaked
through the print. This is the decou-
pling capacitor for the line driver
stage. Replacement and a clean-up
resulted in a good picture.

Panasonic TC21S1(Z5)
This set was dead, although voltage
was present at the 'top' of IC801. The
chip was leaky, but a replacement
(STR51424-M) caused the set to make
a metallic thumping noise, although
standby worked. There's a thorough
explanation of the workings of this
power supply (it uses the then fashion-
able 'hot' line output stage) in the
August 1996 issue of Television, which
led me to the HT rectifier thyristor
D820. It wasn't turning on sufficiently
because transistor Q803 (2SD1272)
was leaky.

Toshiba 24W33K (11AK31)
Time was you could rely on those nice
shiny reddish -brown high voltage
capacitors. Not any more! If you get a
line output stage fault go straight to
the capacitors - usually at least one
will have changed value. C618 (3n9,
1.6kV) will blow the BU2508 instantly
and C625 (typically 0.12uF) can short
causing severe E/W distortion
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Charles Arundel

Daewoo model DIY 2880GB - CP520 chassis
Dead
The STR and several components in
the power supply section blown.
There is no kit of spares available to
rebuild the power supply but some
component changes have been made
to improve reliability, as follows:
The STR type F6653 remains the
same. R804 Fusible resistor changed
from a 1W 0.18 ohms to a 2W 0.18
ohms. Part number RFO2Y188K-
C810 ceramic capacitor changed from
a 470pf 1kV to a 680pf 1kV part
number CCXR3A681K.
C820 ceramic capacitor changed from
a 1000pf 1kV to a 470pf 1kV part
number CCYR3A471K.
C850 ceramic capacitor changed from
a 820pf 50V to a 1000pf 50V part
number CCXB1H102K.
C808 ceramic capacitor changed from
a 10uF 50V to a 10uF 100V part
number CEX2A100V.
Also check 1804 opto-coupler C805
180uF main smoothing cap R808
and R804.

No Audio
Faulty 1/C circuit reference 1501 type
TDA12021H1.
No Colour after a while
Check C503 and C504 1000pf 5V chip
ceramic capacitors if not replace 1501
1/C type TDA12021H1.

Daewoo Model DTA-3220EGB-1000 chassis
CP822F

Recorded fault.
Over scanning on each side. Check
C405,C406,C407and C409.

Daewoo model 0TH-2881GB-100B
chassis CP830F
Dead
Faulty LOPT, Line output transistor
and double diode D404.
High pitched whistle
Dry joint on L501.
CTV switching off automatically
Check 1/C regulator 1820 from compa-
ny PJ is not version "C" because this
version sometimes suffers from a drop
in output voltage and in consequence,
switches off the TV. You can find the

version in the bottom right hand
corner e.g 4A1,4C1. You should
exchange it for another version made
by PJ version D or another maker e.g.
KIA or AUK.

Daewoo model DDT-21H9S/DDT-14H9S
chassis CP099F
No video only raster
Faulty EEPROM.
No switch on from Stand-by mode
Faulty Q402 Line Output Transistor
type T2SD2578T.
Dead
Faulty F801,C818,D808,R801.
No Picture
Dry joint on C823.

Daewoo model OTY2880GB chassis CP520
Picture shifted left by about 8cm.
The cause was found to be faulty
ceramic capacitor C521 2200pf 50V.

Daewoo mode111112481G8 chassis CP520F
Picture shifted to the right
The cause was found to be resistor
R420 o/c 10k 1/4W.

Home Cinema

George Cooper

Philips 111111634

This DVD player came in dead, and a
quick test showed that there was
nothing happening in the primary of
the power supply. Power was reaching
the chopper chip but that was it. "Fit a
new chopper chip," I said to myself, so
the manual came out to get a part
number, only to stun me to silence
when I saw written on the power
supply circuit: "For information only -
no service parts will be available."

Philips only supply the complete
power supply board as a service part, at
a cost no so far removed from the cost of
the whole player. The day was saved
however when I checked the SEME CD
catalogue where the chip (TY70211P2 )
was listed and when I obtained one the
DVD player worker a treat.

Bush11111114211IMAK46 Chassid
This TV/DVD combo came in with
the complaint of no sound, picture
fine. This was correct, although I
discovered that when the set was in
stand-by there was a cyclic tripping
noise which came from both the set
and the right hand speaker. When
asked to start it did, with no sound
and some hum from the right hand
speaker.

I did not have a manual for this
set but as the hum and tripping
noise only came from the right hand
speaker the audio output chip went
straight to the top of my list of
suspects. The chip was replaced, and
the set now had perfect sound from
both speakers, and the set no longer
made any tripping noise in stand-by,

though why it did at all remains a
mystery. There must be power still
fed to the audio chip in stand-by for
this to happen. The audio chip 1C404
is a TDA7496.

111C111-$302SL

This DVD player came in stuck in
stand by. When I removed the top
cover my eyes were drawn to a
capacitor on the power supply board,
C934 (1000uF, 10V) which had a
very domed top. On its replacement
the player came out of stand by and
worked well. As a precaution against
a bounce I also replaced the two
capacitors in the primary of the
power supply, C912 (luF, 50V) and
C914 (39uF, 25V) which also looked
to be the worse for wear.
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Solution to Test Case 518

Whenever a fault is introduced by a workshop
accident rather than natural causes, as it were,
there is very often (around here anyway) a

mental barrier to tracing and diagnosing it: what might be
called the demoralisation factor. So it was here.

The basic problem was that Real Technician is not
really as familiar with the design and features of Hitachi's
A7 chassis as he might have (should have?) been.

And he was thoroughly misled by the no -vision and no -
sound symptoms: he should have concentrated on the
original and very spectacular happening, the violent
burning of resistor R808 on the picture -tube base panel
and the subsequent absence of green in the dull unmodu-
lated raster on screen.

The effect of grounding R80 was to wreck video output
transistor Q815 (type BF422) which had gone short-
circuit between collector and emitter.

No other damage was done in the G -output stage, but
the set's over -zealous control system, in its 'polling'
checks at switch -on (see page 462, June 2004 issue)
detected the situation, suppressed both sound and vision
and - after a delay - shut down the show.

Many technicians feel that some sets have far too
much in the way of monitoring, safety and shutdown
systems; they often mask faults and make diagnosis
unnecessarily difficult.

They can even develop faults of their own, further
muddying the waters.

We welcome reader's fault reports.

Send your reports to: TVecktor@nexmmedria.com

P. dear nee will be given to reports emailed as Word.doc attachments, and reports submitted on CD. Send to:
Television Magazine, Fault Reports, Nexus Media Communications, Azalea Drive, Swanley, Kent BM MU

Please do not send handwritten reports. Payment will be made after publication
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What to Buy for Business magazine is the definitive guide to office

equipment, featuring major product reports on key industry

segments, from multifunctional copiers and printers, to telephone sys-
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What to Buy for Business is published twelve times a year
and is only available on subscription.

Reviews Updates

An annual subscription

costs £139

call today:
0870 4287950
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LCD Technology
Part ThreeBy Fawzi Ibrahim

So far we have looked at the
main elements comprising
the TFT LCD TV receiver,
the construction of the
panel itself and its opera-

tion in terms of the production and
control of light and colour.

Part two dealt with the backlight
assembly and the necessary DC -AC
inverter circuit to drive the cold
cathode fluorescent tube, CCFT. Part
three will consider the complete block
diagram of an LCD receiver and
propose some fault finding tech-
niques.

But first, let's have a look at the
basic elements of a practical back-
light converter as used by a
Panasonic set shown in Figure 1. The
control chip provides the pulse -width
modulated (PWM) signal to drive two
separate inverters, one for each CCF
tube. The control chip itself is con-
trolled by control signals from the
microprocessor.

For inverter 1, a centre -tapped
step-up transformer is used to feed
700V RMS to drive CCFI'1. The
tuned circuit is formed by Cl and
the primary of the transformer and
a pair of transistors is used to
oscillate back-to-back.

The DC power to the oscillator is
obtained from switching transistor
Q1. While Q1 is on, oscillation is
produced and the tube lights up.
However when Q1 is off, the oscillator
turns off and with it the tube itself.

Switching transistor Q1 is con-
trolled by a pulse -width modulated,
PWM signal from the control chip.
The width of the pulse controls the
ON/OFF ratio of Q1 and with it the
brightness of the tube.

For Inverter 2, Q2 is the switch-
ing transistor and C2 is the tuning
capacitor. The tuning capacitors
may be recognised by their non -
nominal values, in this case 0.12 µF.
Capacitors marked Cs are the series
capacitors that ensures the CCF
tube presents very high impedance
to the inverter.

It is normal to include over volt-
age/over current protection as well
as a Panel Enable from the micro-
processor controller. See Figure 2.

12 V
DC

PWM
Control
signal Na.

Inverter
control chip

PWM
Control
signal

Inverter 2

 Q1

Oscillator
Transistor

pair

CCF tube brightness
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T2

C2
0.12

CS

AC to
CCFT 2

T1

C1--6)
Oscillator

0.12

ACTransistor
pan -

-q to
CCFT 1

Inverter 1

Backlight and transmissive
scaling
Light, which is emitted from the
LCD panel, is a function of two
parameters: light intensity of the
backlight and the transmittance of
the liquid crystal cells. The later is
the amount of polarisation the
LC imposes on the light passing
through it.

Therefore, by carefully adjusting
these two parameters one can
achieve the same perception in
human eyes at different values of
the backlight intensity and the LCD
transmittance.

Since the changes in energy
consumption of the backlight lamp
are higher than that of the LCD
panel, energy may be saved by
simply dimming the backlight and
increasing the LCD transmittance.

This is known as brightness
enhancement. Alternatively, con-
trast enhancement may be used to
compensate for the dimming of the
backlight. Apart from power savings,
a dramatic improvement in bright-
ness and contrast ratio as well as
black reproduction is achieved.

Transmissive scaling invariably
introduces distortion which may be
minimised by the use of a histogram.

Above Figure 1

Figure 2 showing
a typical CCFT
waveform

A histogram estimator is used to
calculate the distortion produced by
transmissive scaling and if it is
above a specified threshold, both the
backlight and the LC pixel values
are readjusted to bring the distor-
tion down to an acceptable level.

Panasonic AI technology
Panasonic employs the above tech-
niques in what it calls LCD AI
(Adaptive brightness Intensifier). In
`Brighter Scenes', the backlight
strength is increased to increase the
maximum brightness of the scene
and with it its range so providing an
improved picture on the screen.

For 'Darker Scenes', the opposite
is introduced with reduced backlight
strength to obtain a reduced grey
gradations resulting in a high
contrast picture on the purely black-
ish screen. See Figure 3.
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Fault finding on LCD panels
Fault finding on LCD TV receivers
unsurprisingly follows along similar
lines to fault finding of Plasma
receivers.
Test equipment:
 DVM
 100 MHz analogue oscilloscope or

1GS/s digital storage oscilloscope.
 Test pattern generator
 Logic probe

The logic probe (right) detects the
presence of a pulse at a
node. In the absence of a Is

pulse, it detects whether
the node is High or Low.
Its only drawback is that
it requires a 5V supply
taken from the board -
under -test itself.

Process
The first stage is to identify
which of the following
sections is faulty:
 Video processing section
 Display and formatting section
 Power supply unit
 CCFT inverter
 LCD Panel

Fault Symptoms
The following fault symptoms may
be encountered in servicing LCD
panels although the majority of the
faults will occur in the power gener-
ation and inverter sections:
 vertical or horizontal single black

line
 vertical or horizontal black band
 Faulty pixel or pixels
 Picture break-up
 No picture

Before looking into faults, their
symptoms and fault finding tech-
niques, let us examine the sequence
of events following a cold switch on
of an LCD television receiver.

Figure 4 shows the main compo-
nent parts of an LCD TV receiver
capable of receiving analogue terres-
trial broadcasts. The audio section is
not shown as it is relatively indepen-
dent once stereophonic audio is
extracted following demodulation by
the tuner.

Most modern LCD receivers
include a DVB decoder circuit which
can then receive and decode digital
terrestrial TV broadcasts, commonly
known as Integrated Digital
Television, iDTV or Freeview. iDTV
receivers will be dealt in a separate
article.

When the TV receiver is switched
on, DC power builds up in the nor-
mal way which is followed by the
microprocessor startup routine. First
the microprocessor will download the

Video
signal

Pixel Control IC

1`
Brightness Detector

Video Sig. Gain
control

AEL
detector

MAX
detector

4pcco Level

Mill
detector

MPU Lamp current control

Panel ->controller

L,

CCFL

startup program from the Flash
memory chip into SDRAM to
commence the startup routine.

If Flash is faulty or the pro-
gram is corrupted, the process
will be halted and the set will go

into standby. The microprocessor will
also examine its non-volatile RAM,
VNRAM (not shown) for individual
and other specified settings to incor-
porate them into the startup routine.

Once again, if NVRAM is faulty
or its contents are corrupted, startup
will be halted and the set will go
into standby. The startup routine
involves testing and initialising all
programmable and processing chips
to be ready to receive and process
the video and audio information.

This process is invariably carried
out by I2C (Inter IC) serial control
bus. More than one 12C is used. I2C
a 2 -line serial control bus, one line
used for a serial clock and the sec -

LCD driver

Light guide

Figure 3

and for the control data.
As a result of increased integra-

tion, some of the chips shown as
discrete units may be incorporated
into a single chip as was indicated in
previous articles. For instance Flash
and NVRAM may be imbedded into
a massive microprocessor chip.

In this case, upgrading or re-
programming Flash is no longer a
simple matter of changing the memo-
ry chip itself with an already pro-
grammed Flash. Upgrading must
now be carried out by running soft-
ware on a PC and downloading it on
the imbedded flash via a serial port.

Other advanced integration includes
incorporating the scan,the interlace/
progressive and the format converters
into a single image scalar chip.

Next month Fawzi Ibrahim will
investigate various fault categories
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4i Take a card!" urged Mr. Nimble
as he pranced about the shop
pushing his fantail of cards into
one face after another. "Go on!

Take a card! Look at it! Don't show
me..."

Nimble had called in with his
Teletech T1402TS television set, the
one that uses the 11AK36 A8 chassis,
and placed it on the floor in the middle
of the shop whilst he bounced and
pranced around it, stabbing the air
with his cards.

"Never mind the cards, Nimble." I
said, dryly. "We'll have the jugglers
and midget acrobats in next. What's
up with this set of yours?"

"In a minute, in a minute!" gasped
Nimble as he pranced on.
Just then the evil and
pouchy -mouthed Miss
Prim plodded in,
looking down her
antiseptic nose as
always, and nursing a
torch battery in her
milky hands. Nimble
sprung over and tapped
her shoulder, and she spun
round, narrowed her slit eyes,
tripped over his set on the
floor, and flipped her battery Take a card!

into our tray of new ones as she stum-
bled. Nimble didn't even notice.

"Take a card! Take a card!" he
blurted into her face. Miss Prim
breathed in deeply then drew back,
stroking at her shoulder and eyeing
him malignantly.

What a Me
Donald Bullock's servicing commentary

"No flies on me', says Mr Nimble Bulky Ted Tonks
makes a funny A sack of cats going to the river

.0" Winston Mbongo calls

must get on." Paul said. Nimble
screwed his eyes shut as Paul took a
card, and I saw that it was the King of
Hearts. Then he put it back into the
cut pack, as invited, and Nimble
quickly dealt the cards onto the
counter until he reached the Ten of
Spades.

"That's your card!" he announced,
triumphantly.

"Dead right!" said Paul. I looked at
him. Nimble grinned and rubbed his
nails on his lapel. "No flies on me!" he
said. "By the way, me set's dead!"

Paul bundled him out and got the
set onto the bench. Steven eyed it.
"Dead?" he asked. "Then you'll need to
replace R821, the 2.2 ohm safety
resistor, and C813, the 330 pf 1KV
capacitor. They always go together.

C813 arcs within itself and
.10 le lo +

Concise BBC accent
"I don't want any of your disgusting
cards, young man!" she said, in her
concise 1930's BBC accent. "I've never
touched such a thing yet and don't
propose to start at my time of life! Paul
stepped forward.

"That'll be enough, Nimble." he
said. "Leave Miss Prim alone. Nimble
spun round.

"I'll take one of your cards, then we

the resistor can't take the
spiky current surges. Oh -

the manual quotes R821
as .33 ohms, but every
A8 version I've seen uses
a 2.2 ohm one."

"Never mind the
`Clever Me' commercials!"

said Paul as he settled to
the power board. But Steven

was right. Sure enough the
capacitor had caused the

trouble by arcing within itself, and a
few minutes later he'd replaced that
and the resistor and the set was
working well. Steven winked at him.

"Any other problems?" he smiled.
"Stick around." said Paul
"Dreadfully coarse beast, that man

Nimble!" Miss Prim was muttering as
she made to leave with her new bat-
tery. "I think you should ban him! He
doesn't fit in with you gentlemen!"

As she left, Steven pushed out his
chin, half -shut his eyes and pouched
his mouth in imitation of Miss Prim,
pottering about and flipping imaginary
batteries into the tray. And Paul
grabbed a wad of job cards and started
dancing about, imitating Nimble and

imploring him to 'Take a card'. Whilst
they were at it Miss Prim came in
again, and I rushed towards her,
fussing and smiling falsely to take her
attention from their display.

"Oh, just throw my old battery away
when you find it, Mr. Bullock." she
said. "I don't want it!" I smiled and
nodded, and after glancing briefly at
the boys' cavorting, she left. As my
eyes followed her out, I saw the bulky
Ted Tonks galloping towards the shop
with a Sony KVM2131U television set
- one that uses the BE1 chassis. He
was carrying it with the screen away
from his chest, as they do, and it was
slipping as he ran, which they do. I
swiftly opened the door, and he man-
aged to run the set onto the counter.
Since he was red-faced and gasping
well, I gave him a minute to cool down
before speaking.

"I take it your set's giving trouble!" I
said.

"Nah, I'm just taking it for a walk."
he said. I looked at him. His head was
gently rocking sideways as it does
when he thinks he's made a funny. He
never was quite the ticket. His father
was a traffic warden and his mother a
social worker.

'The sound's been troublesome for
weeks, intermittent -wise, and I've had
to keep banging the set -top to make it
come back." he said. 'Then it went for
good last night, and caused me a bit of
gyp, missus-wise. All a bit much,
worry -wise."

"And a pity, wallet -wise." I said,
reaching for a job card and grinning
cruelly. As I waved him out, Steven
hoisted the set onto the bench.

"Sounds like a dry joint," he said as
he scanned the chassis. "Ah! There's a
diode here sat in a little burn -hole.
D202, a 1SS133. And it's short-circuit.
It looks as though it started off as a
simple dry -joint at one end, and gradu-
ally burned the panel as old Tonks
tapped away at the set." At that the
door flew open.
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"Good Morning, Donald," boomed
our next caller. "You are looking well,
my son!" It was the bulky Reverend
Goode. Behind him, clutching a video
recorder in his crossed arms was his
assistant, Curate Blande.

"...looking well, my son..." trailed
the curate in his pipey voice as he put
the recorder onto the counter.

A footing in Snoddies
"Tidy machine! Donated by Mrs. Aggs
for our next jumble sale!" said the
Reverend. "It gave up the spirit, you
know, so he took it to Snoddies. They
kept it five months, then charged him
well for looking at it, but when it came
back she couldn't get a tape into it. I
feel that the Devil has a footing in
Snoddies!"

"...A footing in Snoddies..." trailed
the Curate.

"Reverend, it's their Cabin in the
Sky," I said, wondering whether he'd
ever seen a video or a CVD of the
magical 1943 film with its all -black
cast. And nipping any further unkind
Snoddies thoughts in the bud, I smiled
and nodded them out and on their way.
As they left I noticed that the Reverend
had put on quite a bit of weight around
his nether regions. He looked like a
sack of cats going to the river, and the
curate, running after him, looked like
its bit of string coming undone.

I put the machine onto the bench,
and saw that it was an Aiwa
HVGX935K. And that it was dead.

I soon found out why it wouldn't
accept a tape. Snoddies had
started to remove the carriage
and had left it unfastened and
askew, so trapping their test
tape specially for us. But why
was it dead? I checked a few voltages
and found that the +5
volt line, which is
rectified by D106,
was down to +1.2
volts. Why? The
diode checked
perfectly, which I'd
expected, and,
when tested on the Taking your set for a walk
bridge, so did its
reservoir capacitor C116, which I
hadn't expected. Then I checked it on
our new ESR meter, and all was
explained. Its reading was high. It's a
1,000 mfd electrolytic, 16 volt working,
and fitting a new one cured the trouble.

Our next caller was Winston
Mbongo, who had his wife on his arm.

"Man, I got a Black Diamond here!!"
he rasped. I looked at her.

"Then you're a happy man!" I said,
brightly. Mrs Mbongo smiled.

"No I ain't, Man," he said. "Keeps
going dead." I stopped, took a bite at

the side of my index finger, and looked
at her again. She seemed alright. Then
I saw that he was carrying a Black
Diamond BDS29S television set - one
that uses the 11AK19PRO chassis.
When they'd gone Steven had a look at
it.

"Dead as a door -nail" he announced.
"Ah - R817 is open. It's the 2.2 ohm 5
watt surge limiter."

"Check the rectifier, then," I
advised. He did. It was alright. Nor
could he find an obvious HT short-
circuit, so he replaced the resistor,
muttered a prayer, and switched on.
The set remained dead, but the resis-
tor remained intact and cool.

"Progress!" he said.
"Yeah?" I asked. He soon moved to

Q605, the line output transistor, and
found that it had no line -drive wave-
form on its base.

"Ha-HAA!" he cried. "I've had this
before. It'll be one of the fusible resis-
tors - R628, 2.2 ohms, or R866, .33
ohms. They feed the 8 volt regulator
IC805 (Ref 7808) and the line driver
stage respectively." But they were both
alright.

He eventually found that the base of
the EW driver transistor Q603 had
never been soldered, and when he
properly soldered it the fault was
cured.

"My daughter's chap assures me
that it's impossible to mend this set,"
cried Mrs Lardiface as her husband
ran a Sharpe 66FW-53H television set
to our counter. "It's dead, so you won't

have much luck!"
"But nothing's impossible."

said Paul.
"Ever seen a bandy man trying

to stop a pig in a passage?" I
cleverly quipped. Then I
glanced at Mrs Lardiface to see
if she thought that was funny.
She hadn't even heard me. I
decided I didn't like her.

"He's Head-
Knackerman at Fred's
Fatworks, my daughter's
chap is." she said. "And
he's ever so clever!" He

can do crosswords and sing like Elvis
Presley." Her husband made a choking
noise and skulked out. Mrs Lardiface
grinned.

"My Horace gets ever so jealous,"
she smiled as she made for the door,
patting at her hair. The set used the
DA100 chassis, and Paul had a go at it.

"Hm! It's got the usual dry joint on
C613, the line scan coupler," he said.
After checking it he re -soldered it and
gingerly switched on, and was sur-
prised when the set came to life. But
there was East/West distortion.

"It's usual to expect more trouble

than this, after that particular dry
joint," he said. "I daresay the cause of
the E/W distortion will be Q506, the
2SD2391 E/W driver transistor." But
this tested alright, so he next checked
L603 and L604, in the E/W correction
circuit, for shorted turns. These were
alright too, and after a good spell
checking various components, he found
the trouble to be a leak in D516, the 47
volt zener diode. Fitting a new one
brought up an excellent picture.

"So much for Lardiface's daughter's
chap," said Paul.

"I'm with the old man." I said. Just
then the 'phone rang.

Steeped in vinegar
"Geoff, Fish!" A woman's voice stung
the air, and it came steeped in vinegar.
Then she hung up, I stopped and
thought, then put the 'phone down and
stopped and thought again. Was she
telling Geoff to go fishing? Possible, I
thought, but unlikely, at this end of
the day. Telling him that he was a
fish? That seemed unlikely too. Surely,
if he was a fish, he'd have found out
ages ago. Reminding him to bring
some fish home for tea? Maybe that
was it. But since she's told me rather
than him, he was unlikely to. One way
or another, I reckoned Geoff had it
coming when he got home.

Just as we were approaching the
end of another busy day with its run of
oddballs, the door flew open and Reg
Reever danced in. A thin and dapper
chap, Reg seems to walk on springs,
and as if this isn't enough, he keeps
jerking his head into the air and
reeving his nose up. He was carrying a
Philips VR260 video recorder. Reg
Reever with a dreaded Philips
recorder. It was all a bit much at the
end of the day. I looked at him as he
loped to the counter.

"Dead, Don, and my missus wants
to watch an Esther Rantzen tape
tonight. Says she'll give you a big kiss
if you can get it done in time."
Picturing both the ladies he men-
tioned, I ought to have tossed the
machine into the bin, but being big-
hearted, kind, and short of beer -money
I opened it on the spot and made for
D6301. It's a BYV127-200, and as I'd
expected, it was short-circuit. I quickly
replaced it, tried the machine, boxed it
up and exchanged it for a brown note.

"Thanks Don," said Reg as he
reeved his nose up and circled the air
with his head. "My missus'll be in
tomorrow to thank you."

"I'm out all day tomorrow, Reg." I
gabbled. "It was Paul who discovered
this remedy. Get her to ask for Paul!
D'you hear me? Paul."
Donald@wheatleypress.com
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II and
Satellite
Reception
 Terrestrial DX and satellite TV

reception reports.

 Broadcast and satellite TV news.

Roger Bunney reports

Earthquake debris in Kashmir (via
Eutelsat W2)

Terrestrial
TVDX
reception
through
December

to Christmas was the
seasonal 'blank' and
the often hoped for
mid December
Sporadic E activity
hasn't materialised
this year, or has gone
unseen. What howev-

er was very evident during weeks 2 and 3 were increased
meteor shower/scatter pings across Band 1 resulting from
Geminids and Ursids activity. Meteor shower/scatter is
discussed later together with the 2006 main MS activity
period dates.

Though the Spanish TVE chs. E2 and E3 have been
reported during November, it's certain that these stations
will eventually close. With Western Europe generally

moving out of VHF/UHF analogue and into UHF DVB-T
(Germany has mostly converted to digital), terrestrial
TVDXers need to re -assess their hobby, Eastern Europe
will move eventually into digital and with the exception of
Tropospheric DTT reception on a few days annually,
terrestrial TVDX will cease. Many enthusiasts have
already hung up their yagis whilst others have converted
to satellite 'DX' which offers variety, 24/7 activity, the
dish sits at ground level [avoiding the council planning
Gestapo] and its a relatively inexpensive hobby. A TVDX
column has been featured in this magazine since 1963
and I took over in 1971, technology has advanced and
we've changed too with a greater emphasis on digital
satellite. But 2006 will still offer many challenges

Broadcast News
Australia. Once Band 1 analogue TV has been closed
down, the future use of this spectrum (45-50, 56-70MHz)
will be for digital radio broadcast transmissions (DRM+).
The government have reserved the band to allow wider
coverage by digital radio across the wider areas of the
outback whilst adopting Band 3 DAB for the cities and
highly populated regions. They further comment that
DAB will never achieve the regional coverage that
analogue radio reaches and that DRM will enable
widespread digital coverage - perhaps an eventual dual
standard digital radio will appear switching DRM or

DAB. DAB should
be on test by 2008 in
the main cities once
Band 3 spectrum is
available.

China. The
China Central
Television Service
(CCTV) has opened
its first HDTV
service on a PAY -TVOil depot blaze, Hemel Hempstead (W2)

basis and available in the larger cities around the coun-
try, distribution via satellite and cable. CCTV have
gained the co-operation of major TV receivers Hitachi and
Panasonic in promoting both receivers and the HDTV
programme service itself.

UK. The Isle of Wight RSL TV station 'Solent TV' has
delayed its arrival on Sky via Astra due to 'software
problems' with Sky's EPG system and an on -air date is
now suggested as March. Local programming has been
reduced on the station in preparation for the new 'nation-
al' coverage. The ch. 54 analogue transmissions continue
from Rowridge until analogue switch -off. Check
www.solent.tv on internet for latest updates.

In brief...The closedown of all analogue public TV
channels in Holland of the Nederland 1,2,3 channels
billed for January, 2006 has been delayed. The
Himalayan state of Bhutan is expanding its TV centre in
the capital city Thimpu to increase programming. Using a
new satellite uplink facility programmes of the Bhutan
Broadcasting Service will be transmitted across the hole
state, finance being provided by the Indian government.
Radio New Zealand is currently running DRM transmis-
sion tests to assess reception quality in its more distant
coverage areas. The Communications Ministry in the
Belarus are seeking tenders to construct a new TV and
radio broadcasting tower in the capital city of Minsk, the
highest structure in the country at 425 metres high.

Digital Update
The latest French digital updates can be studied on
http://www.tnt.gratuite.fr and on http://www.csa.fr. The

234 February 2006 TELEVISION



PAY -TV TNT channel is available from March 2006 in
MPEG-4. In December 2005 research confirms that over 1
million French households are equipped for DTT (actually
1.035million).

The New Zealand government is being pressurised to
make decisions on the country's move into digital broad-
casting by spring 2006

The Spanish government has sanctioned the opening of
new digital FTA DTT capacity to provide 20 national TV
channels across the whole country. By the end of 2005 some
850,000 homes were receiving DTT rising to +1 million
annually over the next 2 years. The 95% population cover-
age is the bench mark for analogue switch -off, thought to be

in 2010. Spanish broad-
casters are seeking more
government cash to
promote DTI' across the
country such as invest-
ment into programme
making and promotion,
over that of the 10
million already paid
out by the Spanish
authorities.

clear (Intelsat 905) The Swedish govern-
ment has halted the expansion of DAB radio until further
notice with only 35% of the country able to receive the
state broadcasts in digital from Sveriges Radio. No
commercial licences have been issued with none being
available in the near future, the reasons for the tempo-
rary halt in DAB expansion has yet to be advised.

The USA will fully adopt digital TV transmission on
February 17th 2009 and TV stations must cease analogue
transmission by April 7th, 2009. The Senate have
approved funding to $1.5 billion for low income folk to
purchase digital converter boxes to extend the life of
analogue only TV receivers.

American horse racing events in the

Vintage TV
Several times each year I spend a day at Gosport,
Hampshire and it was during an exploration of Stoke
Road that I came across `C and S Electronics', a small
shop premises that operates as a TV/radio repair busi-
ness, open on Thurs-Sat only. But in the window were
several 1950-60, 405 line TVs, old radios including a
classic Bakelite Bush. A notice advised that any local
residents emptying their attics and finding old receiving
equipment should contact C and S for preservation in the
owner's collection. A notice also said that they had their
own 405 line video generator for supplying signals to the
TV collection. If any reader is disposing of equipment
then drop a line or pop in to 67, Stoke Road, Gosport,
Hants P012 1LS.

Satellite News
The new kid on the block this year may well be
Kazkomas. This is the communications group that will be
launching up to four satellites for Kazkakhstan over the
next six years and will provide distribution of telecom
services and of their own TV services to the remotest
parts of the country. This should produce a significant
cost saving compared with the leasing of craft from
external organisations. And another group planning to
launch their own satellite is the UK company Avanti
which will downlink broadband and DTH HD television
content across Europe. Planning the launch for 2008, the
ESA have provided funding and the construction contract
will be awarded shortly. The as yet un-named satellite
will have a 12 year minimum life and slot at 33.5° West.

Avanti is a media production provider for business and
the corporate market and will be the first company of its
type to own and operate its own satellite.

STN (The Somali Television Network) is a US based
broadcaster in Atlanta and provides Somali language
programming 24 hours a day via satellite over North
America. Future plans allow for the inclusion of other
African languages, a greater mix of news, politics, culture
and entertainment, and to expand TV programming into
Africa, the Middle East and Europe. STN also provides the
link between Somalis in America and their homeland. STN
currently use Globecast capacity for pan -American distri-
bution and it's likely that they will use the same operator
for feeding content back into Europe - such as via AB -1.

The Elam -NTT TV transmissions from PAS -12 (for-
mally Europe*Star) @ 45° East have now been ended,
following pressure from the EU. The The Paris based
Elam -NTT (National Television of Tamil Eelam) repre-
sents a brutal terrorist organisation, their programmes
being relayed across Asia and in parts of Europe. The EU
reacted to the request from a Sri Lankan peace and
human rights group who highlighted the activities of the
LITE and of the propaganda being transmitted over the
45° East satellite.

Programming of the
RTNC (Congolese
National Radio -
Television) could
appear on the TV
screens in Europe
following the signing of
an agreement between
the RTNC and African
United TV. Under the
agreement the African

in cage, front right (WI) United TV will provide
the RTNC content for broadcast via satellite and/or cable
in Europe for three years. The confused news release also
suggests that RTNC programming is being pirated by
`compatriots' that are not following the correct procedures
in procuring the programme content mainly it suggests in
Germany.

The Intelsat group have further expanded their global
coverage options with the recent signings of an agreement
with APT Satellite Holdings which will give the two groups
mutual use of each others satellites. Intelsat will gain
useful Asian -Pacific coverage and through -put connection
via the new Apstar 5 and 6 satellites, and to provide "the
ability to seamlessly carry its customers' traffic" when and
where -ever service access is required. And SES Global and
New Skies Satellite have joined hands under a new operat-
ing agreement to further increase the presence of SES on
the World satellite stage, particularly across India, Middle
East, Africa and central America.

December 2006 is the date when the French interna-
tional news channel will come on stream providing 24/7
news and current affairs via satellite in French, English,
Spanish and Arabic. 'CII' has already cost 80 million in
setting up activities and when on -air will be subsidised by
the government by 70 million annually. The news
operation will be independent of other TV news rooms,
the service will carry commercials to generate additional
funding and described by the French culture minister as
"CNN - the French way".

Finally on a radio note, Worldspace' satellite radio, a
provider of digital radio programming via subscription
(PAY -RADIO) has now passed its 100.000th subscriber
with its coverage across the Americas, Europe, Africa and
more recently South East Asia.

War Crimes trial in Baghdad, Saddam
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r .11.44GA solution in
digital displays
Bart Borosky of Lattice Serniconcluclot gives ideas of how to best
select an FPGA with DSP functions for digital di play design

The majority of variable
costs in a digital display
today is the panel itself.
For this reason, supply
chain management is an

important factor in digital display
design. Also, there's a growing
interest in the ability to support
evolving image processing algo-
rithms and standards to address the
needs of different geographies, over
time. The goal of supply chain man-
agement is to ensure all components
in the OEM end -product are pro-
cured at the lowest cost and are
available to meet demand, while
minimising inventory.

The earliest supply chain man-
agement decisions are made during
system definition. At this point in
the design cycle, a decision to pro-
ceed with a platform -based display
design can reduce procurement costs
significantly (Table 1). By support-

ing multiple panel sizes, OEMs can
achieve higher volume discounts
from one supplier. By supporting
multiple panel vendor specifications,
OEMs can create a competitive
sourcing situation, which typically
leads to lower prices. These two
savings more than offset the
increase in price due to the addition-
al components required, such as a
field programmable gate array
(FPGA), to enable platform -based
display design. In addition, multiple
vendor support reduces risks to
continuity of supply.

To maximise the savings and
flexibility provided by a platform -
based approach, system designers
must select components for the
system electronics, based upon the
following criteria:
 Graphics processor requirements

vary widely by geography -pro-
grammable support for multiple

standards and formats throughout
the world.

 Overall system I/0 interface and
control logic integration for support
of bridging functions from existing
designs/ASSP chipsets such as
802.11a or HiperLAN2 and cus-
tomised user interface logic.

 Field re -programmability support
for changing standards and incre-
mental upgrades in image process-
ing algorithms.

Evaluating the components
A key factor in system design is the
balance of tradeoffs among CPU/soft-
ware, application specific integrated
circuits (ASICs), application specific
standard products (ASSPs) and FPGA
solutions, and determining which
functions are best served by pro-
grammable solutions in a platform -
based display design. In general,
three circuitry requirements need to
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be evaluated in the selection of pro-
grammable components:
 RSDS (Reduced Swing Differential

Signalling) and LVDS (Low Voltage
Differential Signalling) support for
the panel interface.

 DDR (Double Data Rate)
SDRAM support for image process-
ing memory.

 DSP functionality and performance
for image processing functions.
Figure 1 illustrates an FPGA

solution that meets these require-
ments. Inputs into the FPGA include
a graphics processing chip and other
ASSPs such as wireless Ethernet.
Outputs include the panel driver
circuitry and display timing genera-
tor. In addition, the FPGA block in
the middle of the figure performs
image -processing functions to support
multiple panel vendors, sizes and

geographical requirements.
For the input section, FPGAs help

designers bridge ASSP functions to
the graphics processor or system
processor. Examples of bridges
include wireless Ethernet (802.11a/g,
HiperLAN2) and user interface
control logic. Next generation displays
and projectors may support wireless
Ethernet via 802.11a or HiperLAN2,
depending upon geography. In addi-
tion, customised user interface logic
helps differentiate displays from
competitors.

Both functions are bridged / con-
trolled with an FPGA solution.

For the image processing section,
FPGAs provide scaling, aspect ratio
conversion, colour space conversion,
noise reduction and other DSP
functions on the video frames to
support multiple panel sizes and

vendors. Some of these image -
processing algorithms, such as
sharpness enhancement, can be
proprietary and lead to product
differentiation, particularly with
incremental improvements to the
algorithms over time.

This re -programmable image
processing is facilitated by FPGAs
that have embedded DSP. Some
FPGAs with embedded DSP in the
range of below $10 support over
3,000 million multiply and accumu-
lates (MMACs). This is less than 0.3
cents per MMAC -a cost-effective
solution for image processing func-
tions. Typically, FPGAs with embed-
ded DSP functions include several
blocks of multipliers, but some
FPGAs also have embedded adders,
subtractors and accumulators that
can significantly increase image -

Table 1: Platform -based display design lowers supply chain costs

30 inches 32 inches 37 inches 42 inches 46 inches Total

Price Per Inch $50 $55 $60 $65 $80 $57

Panel Price $1,500 $1,760 $2,220 $2,730 $3,680 $1,932

%Discountl 2% 2% 2% 2% 2% 2%

Panel Savings $30 $35 $44 $55 $74 $39

Extra Component Costs2 $10 $10 $10 $10 $10 $10

Total Savings Per Display $20 $25 $34 $45 $64 $29

Annual Units Sold 100,000 50,000 50,000 25,000 10,000 235,000

Total Annual Savings $2,000,000 $1,260,000 $1,720,000 $1,115,000 $636,000 $6,731,000

30% 19% 26% 17% 9% 100%

Notes:' Due to competition and volume discounts during procurement 2FPGA cost to support platform -based design
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processing performance. Although
low-cost FPGAs typically operate at
less than 300MHz-system clock
frequency, the high DSP throughput
(3,000 MMACs) can be achieved by
performing multiple DSP functions
in parallel in the multiple DSP
blocks on the chip.

In addition, FPGAs can provide
memory control and interface for the
image processing frame buffer, which
is often DDR SDRAM. DDR memo-
ries capture data words both on the
rising and falling edges of the system
clock, effectively doubling the
throughput over traditional SDR
(Single Data Rate) memories at the
same clock speed. DDR SDRAMs are
often used for frame buffer memory,
in which a large amount of cost-
effective, faster speed memory is
required to store entire frames for
image processing.

Manipulating data
The DM data -masking capability of
DDR SDRAM devices is used to
simplify the manipulation of data for
graphic display applications. Instead
of performing READ -MODIFY -
WRITE cycles to change part of a
wide word, masked WRITE cycles
are used in conjunction with the DM
mask signals to enable and disable
the writing of individual bytes
within the wide word. Since the
READ -MODIFY -WRITE cycle is
replaced with a single WRITE cycle,
the benefit to the system perfor-
mance is obvious. Masked writes
simplify changing selected bits in a
block of data and increase the per-
formance of tasks such as color
management of the display.

At lower (100MHz and below) clock
speeds, the DDR memory controller
interface is straightforward and can
be implemented in an FPGA using
the general- purpose I/O and logic
capabilities. At higher frequencies,
however, FPGAs with dedicated
circuits are required to ensure a
robust DDR memory interface. These
dedicated circuits include special
routing and DLL -based phase shifting
for the DQS strobe, DQ data -valid
circuits to signal the start of memory
READ bursts, preamble and postam-
ble detectors to correctly handle the
DQS strobe as it exits and re-enters
tristate, and on -chip termination
circuits to provide maximum signal
integrity. Not all FPGA families
contain these dedicated circuits and
the cost and complexity of implement-
ing high-speed DDR memory inter-
faces varies considerably, depending
on the specific FPGA family.

During memory READ cycles, the

Table 2: RSDS and LVDS electrical characteristics

Characteristic RSDS LVDS

VOD, Output Voltage Swing

RTERM, Termination

10D, Output Drive Current

Content

+/- 200 mV

100 Q

2 mA

RGB Data

+/- 350 mV

100 Q

3.5 mA

RGB Data & Control

DQ data and DQS strobe signals are
driven edge -aligned by the memory
device. To allow the FPGA to cap-
ture the data using the strobe, the
strobe must be phase shifted by
exactly 90 degrees relative to the
data, then routed in such a way that
it captures all data bits simultane-
ously. Since the DQS strobe is not a
free -running signal, a master -slave
DLL approach can be used in the
FPGA in which the master DLL is
locked to the system clock and is
then used to control a slave delay
line that shifts the strobe by exactly
90 degrees.

Monitoring activity
The round-trip device and circuit
board delays from the FPGA to the
memory device, and back to the
FPGA, are usually unknown and can
vary with temperature and voltage.
The time from issuing a memory
READ command until valid data
arrives at the FPGA is therefore
uncertain. A DQ data -valid circuit in
the FPGA can be used to monitor
activity on the DQS strobe and signal
the start of a READ burst, and
therefore the start of valid data.
Generally, this requires some method
of detecting the transition of the
strobe from tristate to active at the
start of the READ burst preamble.

Since DDR memories use stub
series -terminated logic (SSTL) and
high speed transceiver logic (HSTL)
electrical interfaces that are parallel
terminated to half supply, signals in
tristate always float to the threshold
voltage of the input buffer. This can
result in spurious oscillation of DQ
data and DQS strobe signals unless
dedicated circuits are available to
prevent this behavior. FPGAs may
include dual threshold input buffers
and minimum pulse width detectors
to prevent oscillation of the DQS
strobe prior to the READ preamble
and after the READ postamble.

DDR SRAM and SDRAM devices
use various combinations of single -
ended and differential SSTL and
HSTL electrical signalling. The clock
inputs to these memories are differ-
ential, so the skew between the
positive and negative signals must

be minimised by the FPGA output
driver. Also, to ensure maximum
signal integrity at the memory
interface, FPGAs with on -chip series
and parallel termination capability
should be used to drive and receive
the various signals that constitute
the interface.

Current generation DDR memory
systems use static parallel termina-
tion that is always present, either on
the circuit board or on -chip in the
memory controller. To reach even
higher speeds, while reducing sys-
tem termination power at the same
time, newer generation DDR2
memory devices make use of switch -
able parallel termination and con-
trolled output impedance drivers in
both the memories and the con-
troller. FPGAs targeted towards
DDR2 applications may include
these capabilities.

For the output section, FPGAs
interface the image processing to the
panel driving circuitry via LVDS or
the newly emerging RSDS standard.
LVDS and RSDS are low -noise, low -
power, low -amplitude differential
signalling methods for sending high-
speed (gigabits per second) data
transmission over copper wire.
RSDS has a lower voltage swing and
output drive current than standard
LVDS, resulting in lower EMI and
lower power consumption, as shown
in Table 2.

Choose wisely
Choosing an FPGA that supports
differential signalling standards
such as LVDS and RSDS makes
integration of the panel driving
circuitry into the FPGA a possibility.

Supply chain management starts
at the display system architecture
level and is driven by OEMs' desire
to reduce costs. In addition, system
designers look to FPGA manufactur-
ers for intellectual property and easy
to use design tools to further reduce
costs and speed time -to -market.

This article first appeared in
Electronics World magazine.
To subscribe, email:
svetlanajosifoushaar'nexusmedia.com
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My First Television
Restoration Project

By Colin Boggis

Having restored many
radios over the years
and steadfastly ignored
televisions on the
grounds that there were

no useable signals to drive them, I
was unexpectedly bitten by the 405 -
line bug at the beginning of 2003.

I bought a 1950s Ultra console TV
with built-in radio and I obtained the
service data in the form of the 'trader'
sheet. When I finally took the back off,
I was pleased to see that generally the
condition wasn't too bad -a little
surface rust, some very swollen elec-
trolytic capacitors, a missing U25 and
a broken steel drive cord on the radio.

I ran all the other valves past my
trusty Taylor 45C and found that
both the UL41s and the CRM152B
tube, were faulty. At this point my
original euphoria fast decayed, find-
ing the most expensive and difficult to
obtain components were faulty.

Looking on the bright side, the good
news was that the mains transformer
tested out OK, the chassis looked
untouched, the cabinet was intact and
the decorative plastic speaker fret
excellent, although very dirty.

The radio dial plate was in perfect
condition and the CRT perspex mask
perfect. Also the mains transformer,
scan coils, RF coils, various other
transformers and chokes and the
speaker voice coil measured OK for
DC resistance. The LOPT windings
appeared undamaged, (more on this
later).

Replacement CRT
My first project was to find a replace-
ment CRT and I located a brand new,
boxed, Mazda Nu -Life CRM152B tube
at a very reasonable price. The first
thing I did, having removed the
chassis from the case, was to take out
the speaker fret and baffle board
along with the Perspex CRT
escutcheon, and to strip the case of all
old varnish since the condition was
too poor for touching -in.

After stripping all varnish the case
was thoroughly sanded down and any

A little surface rust

badly damaged veneer cut
out and replaced. I found it
relatively easy to do this
since most damage was on
the narrow areas adjacent to
the speaker fret, and it was
possible to replace complete
sections avoiding grain -
matching issues.

Once I was satisfied with
the appearance of all the
surfaces of the case, I
replaced the foil lining inside
and sprayed the remaining
internal surfaces matt black.
I had to re -glue the blocks
that supported the castors,
as these had all come adrift.

The top and sides of the
case were then painted with
a water -based wood stain. I
chose 'Wickes Quick -drying
Deep Mahogany' finish,
which seemed close to the
original colour. Several
layers were applied, flatting
down with fine glass-paper
in between coats, until a
solid finish was obtained.

The front panels each side
of the speaker aperture were
treated with 'Light Oak' Case being repaired
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spirit based stain to enhance the
graining on the veneers. The speaker
and radio dial surround was also
stained 'light Oak' and the plastic
grille sprayed gold as per the original.
Great care had to be taken with this
grille, as the plastic had become very
brittle and easily broken. To strength-
en it I glued it to the plywood speaker
board.

Finally the stained wood panels
were treated with 'Antique Oil', which
hardens off over time, giving a satin
finish similar to the original.
Although not exactly as it originally
was, the cabinet was perfectly accept-
able to 'live' in my house, and so I now
started restoration of the chassis.

At that time, realising I could not
do very much without a suitable
signal, I purchased a 625/405 convert-
er, known as 'Domino'. This is a
superb piece of equipment, requiring
audio and video signals from a VCR
or DVD player, and producing from
them a 405 line Band 1 VHF TV
signal on channel 1 (recently a
Channel 4 version has also been
released).

Generally the chassis was in good
condition, although there was surface
corrosion. But since the main chassis
is made of aluminium, it was relative-
ly easy to clean off with wire wool.

Rubber band
The rubber band holding the CRT in

Retorer1 ease

Rebuilt chassis

place was rotten, and the fuse holders
somewhat the worse for wear. A
replacement rubber band was made
from a cycle inner tube, and fortu-
nately I had two paxolin fuse holders
in my spares box.

It was very obvious that the main
electrolytics were not use-
able as the rubber seals were
extremely swollen. Most of
the de -coupling capacitors
were small brown encapsu-
lated units made by Hunts,
and I knew from experience
that they were almost
certain to be electrically
leaky, if not short-circuit.

The resistors all looked to
be in good condition and a
few random measurements
indicated that values were
within tolerance. I decided to
do a blanket change on the
Hunts capacitors, rebuild the
electrolytics and replace all
large value paper capacitors,
but leave the original resis-
tors, inductors and trans-
formers in place.

The electrolytics were cut
open by carefully easing up
the turned -over lips on each
can, and the innards
removed for disposal. After
cleaning the cans out,
modern capacitors of suit-
able value and working
voltage were fitted inside,
and the end caps replaced

with undamaged items from other
discarded units. Once re -assembled
the aluminium can edges were
bevelled over again to hold the caps
in place.

The Hunts capacitors were all
replaced with mylar film units and
the large paper capacitors with
polycarbonate types. Small value
ceramic types were not replaced.
While replacing the capacitors the
entire chassis was cleaned and pol-
ished up, as well as all the wiring.

The radio dial back plate was re-
sprayed with cream cellulose, and
after an extensive internet search,
suitable steel drive cord was obtained
to reconnect the radio tuning gang
capacitor to the front panel tuning
spindle.

The re -gunned CRT was then
fitted, feeding the neck carefully
through the scan coils and the
focus/shift magnet assembly. Once
correctly seated, the fixing band was
put in place, the neck clamp tightened
and the tube base plus EHT lead
connected.

A few final visual checks were
made, looking for any obvious faults
before the chassis was connected up
to a variac transformer, making sure
first that it was set to zero.

Because this receiver uses a non -
isolated chassis, care was taken to
ensure that the mains neutral lead
went to the chassis metalwork, and
that it was correctly connected in the
power plug. A suitably rated isolation
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transformer was also inserted
between the mains supply and the
variac.

The TV was then turned on, and
the variac advanced slowly, stopping
at around 120 volts. Nothing unto-
ward having happened, the volts were
further increased to about the 200
level. As this receiver has a valve
rectifier, it was necessary to let the
heaters warm up before any sem-
blance of high tension appeared. No
problems being obvious, the variac
was wound up to full supply, and
after a very short wait, things began
to happen.

Screeching noise
As soon as the line timebase started
up, a loud screeching noise accompa-
nied by strong ozone smell emanated
from the line transformer. A quick
look showed a massive discharge from
the overwind to an adjacent tag on
the LOPT tag panel.

Power was quickly disconnected,
and close examination of the EHT
lead out to the U25 rectifier anode
showed that there was both a crack in
the pitch insulation and also that wire
was broken.

Previous resistance measurements
had not indicated a problem, so the
wire probably burnt off when the
discharge took place. A new piece of
high voltage silicone covered wire was
fitted connecting the EHT to the U25
anode terminal.

Then the insulation was built up
around the overwind exit point, using
some pitch reclaimed from other old
transformers together with the
soldering iron. Once this work was
completed, power was re -applied.

This time there were no nasty
noises, just a faint burble from the
loudspeaker. There was no sign of a
raster on the screen even with the
Brightness and Contrast set to maxi-
mum. There is no Ion Trap on the
CRT, so it seemed most likely there
was no EHT.

The TV was turned off again, and
the EHT lead shorted to chassis just
in case EHT was present. A very
small spark suggested the diagnosis
was correct, and there was either very
little, or no, EHT. As there had been a
problem in this area at initial switch -
on, the LOPT was the known to be
able to produce EHT, so attention was
given to the U25 rectifier and the
EHT capacitor.

The EHT smoothing capacitor was
warm to the touch, indicating some
current flow. As this shouldn't be the
case, the original large Dubilier can
unit was removed, and a modern
high -voltage ceramic capacitor fitted

First pictures

instead, ensuring all solder joints
were smooth and without any spikes.

Third time lucky proved to be the
case, as when the power was turned
on this time, an offset, unfocused
raster appeared. Judicious adjust-
ment of the shift magnets and focus
lever, together with the Brightness
control enabled a steady clear white
raster to be centred up on the screen.

At this point some signals were
needed to finish the setting up,
although a quick test of the radio only
function was possible with just a
short piece of flex connected to the
aerial socket. Radio was selected, and
immediately the speaker burst into
life, causing a frantic grappling to
turn the volume down to an accept-
able level. The radio worked perfectly
on both Medium and Long wave-
bands, indicating that the audio
output stages and at least the sound
IF stages of the restored TV were
working correctly.

The Domino converter was con-
nected up to an old VCR. A UHF
aerial was fed into the VCR, and the
Domino VHF output connected to the
TV. On with the power again, only to
find there was still just a white raster
and no more sound than without any
signal.

The penny drops
After a bit of head scratching, the
penny dropped - When I'd bought the
Ultra I'd noted it was a Band 4
model, and I'd bought a Band 1
modulator!

Fortunately the remedy was very
simple as exactly the same chassis
was used for both models.

The only changes were that the
cores the aerial and RF transformers
(L7 & L9) needed to be replaced with
iron dust cores (they were brass on
Band 4) and a fly -lead (switch S1)
needed to be connected to an addi-

tional capacitor to amend the local
oscillator range. Plus, of course, the
RF stages would require re -aligning.

Suitable iron cores were extracted
from another scrap set, and fitted.
The fly -lead switch was re -connected,
and the power yet again applied. This
time there was some faint sound, and
some evidence of vision, but not a
picture.

The aerial and RF transformer
cores were adjusted, and within a
very short time decent sound was
obtained, but there were still vision
problems. The picture now being
displayed was almost negative and
very white, no dark areas being
apparent. No amount of knob twid-
dling or RF core adjusting made any
improvement.

A quick read through a number a
books on TV servicing confirmed my
suspicion, there was instability
somewhere in the vision IF stages.
Now instabilty is most often caused
by inadequate de -coupling, and all
the capacitors had been replaced.

Peering again into the depth of the
IF strip, I spotted an old brown
encapsulated Hunts capacitor that I
had missed. Replacing it with a
modern equivalent effected a total
cure, and now decent pictures could
be received alongside the sound. A
final tweak of Focus, Contrast, and
Brightness resulted in a fully accept-
able picture.

The chassis was then re -fitted into
the case, and the back panel put on
for safety, as the TV would from now
on be used without the isolation
transformer. Finally, in order to
simplify the connection of the VCR,
625/405 converter and associated
power supply, I decided to fit these
beneath the TV. I accomplished this
by constructing a wooden plinth into
which the VCR slotted at the front,
with the converter and PSU hidden
behind. On the top panel of the plinth
I cut 4 large holes to accommodate
the castors on the TV. This made for
a firm and safe fit. By virtue of the
VCR, it was possible then to use the
remote control and to watch all five
TV channels as well as the additional
channels fed into my home distribu-
tion system (DVD, Satellite, Main
VCR). I could also feed tapes into the
local VCR, which was very useful to
view test cards and period
programmes from the 50s.

The TV was used regularly for a
period approaching 12 months until
the bug to restore another hit me
again! To make space, I sold it on
Ebay -I believe it is now "living" in a
museum of 1950's life in North
Hampshire.
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PC Building for
service engineers
If you can service a
television, then you can
build a PC. Boris
Sedacca shows you
how.

Looking at each component
in turn, a typical PC con-
sists of:
Case

Power supply unit (PSU)
with leads

Motherboard

CPU

Heat sink & fan

Memory (Memory.jpg)

Diskette drive

Hard disk drive

CD or DVD drive

The following cards are also
common for many mother-
boards:

AGP video card

Modem

Network interface card

Sound card (Soundcard.jpg)

et us first start with the tools. All you really need
most of the time is a crosshead screwdriver, but
it you want to make life easier, do yourself a
favour and buy a battery powered screwdriver
like the one shown below. You can get one for

around a fiver from Woolworths.

Below the power driver are some useful extensions for
getting the driver bit into tricky and otherwise inaccessible
spaces, partcularly when using a mini tower case as we will
be doing here.

Now let us turn to the motherboard, an Asus A7S333.
When installing, take care to orient it correctly within the
case. The edge with external ports go to the rear of the case,
usually under the power supply. It may be more convenient
to install major cables, the CPU, and DIMM memory before
fixing the motherboard inside the case.

=len
iriammor

First, unlock a DIMM socket by pressing the retaining
clips outwards. The align a DIMM on the socket such that

the notch matches that in
the socket. Then firmly
push the memory into its
socket and secure it with
the levers at both ends as
shown in the photo below.

Before placing the
CPU into its socket,
remember to pull the
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lever up on the zero insertion force
(ZIF) socket.

There is a hole missing on two of
the corners of the socket, which makes
't impossible to fit the CPU the wrong

way around. Once
the CPU is in its
socket, remember
to return the lever
to the lock posi-
tion, as shown
left.

Remember also to use a small blob
of thermal paste on the CPU before
securing the heatsink/fan assembly
with the spring lever.

I always find it easier placing an
assembly than removing it. Do not
forget to
push the
CPU fan
connector
into its
socket on
the moth-
erboard. I
did forget
once and
cooked a
perfectly
good CPU:
60 quid down the drain - I could have
kicked myself.

Finally, fit the IDE and diskette
cable connec-
tors into
their sockets
on the
motherboard
as shown
left.

As I am
working with a mini tower case, I have
to screw down the motherboard and
CPU, fan and other components before
mounting the power supply.

A midi
tower would
have allowed
me to mount
the power
supply first
and still give
me bags of room to work in, with less
need for the use of flexible screwdriver
extensions.

The
motherboard
is secured to
the case by
pushing
mounting
screws
though holes
in the moth-
erboard and
screwing

them into standoffs, which will need to
be aligned with these holes.

CE

It

_ NI

The power supply is secured to the
case with four screws as shown in the
photo above.

A PC case will typically come with
punch -outs for the various mother-
board connectors, which are shown to
the left of the power supply. Make sure
that you punch out all required holes
for your motherboard connectors
before attempting to fit it into the case.

Now, place the motherboard so that
its connecters go through the punch -
outs comfortably.

Next, you need to mount the
diskette, hard disk and CD drives into
the case, making sure you secure them
adequately with sufficient screws,
particularly the CD drive, which can
cause vibrations.

Note the position of the sockets on
the various drives. The IDE drives
(hard disk and CD) have sockets for
power supply cables to their right as
shown above, and for the IDE ribbon
cables to their left.

Also ensure that you have selected
the correct Master/Slave jumper
positions on the IDE drives. The
diskette drive uses a different power
supply connector socket, located to the
left of the diskette ribbon cable connec-
tor. The final connections should look
something like the photo below.

Now comes the tricky part: connect-
ing the front panel cables. Here you
will have to refer to the motherboard
manual for specific details. The con-
nectors for the A7S333 are shown just
below the motherboard battery in the
next photo.

The most important convention to
observe on most connections is that of
the black or white cables going into the
earth or ground or negative (-) pins,
while just about any other colour will
signify a power, signal or positive (+)
pins.

The easiest is the speaker connec-
tor. Nowadays, the case speaker does
little more than beep when the
machine starts up. Many mother-
boards will have on -board sound, as
this one does, or if they do not, they
should have sufficient PCI slots for a
sound card.

Now you have to take care! What
you need to connect are the power on -
off switch, reset switch and power
LED. You can conect switches any way
around but it is important to observe
the correct polarity for the LED or it
will not work otherwise.

The mnemonics used by the mother-
board connectors will probably not
match those used on the case connec-
tor shells exactly.

The A7S333 provides additional
connectors for infrared port, front
panel audio, and front panel USB,
among others. The final connections
should look something like the photo
above.

Now connect the power connector
from the power supply to the connector
on the motherboard as shown in the
next photo. This should also be
straightforward.
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Before installing the AGP card you
need to punch out a space for it on the
case as shown in the photo below.

Now insert the AGP card and any
other cards, in this case a network
interface card, into their slots and
secure them to the case as shown
below.

The next photo shows the installed
cards from the outside of the case. This
is not a normal case, where each card

is screwed
into position
in the case.

Instead,
all the cards
are pushed
into their
slots, and
then secured
in their
positions by a
bracket fixed
in place by
two screws.

The final connections are shown in
the photo below.

The next photo shows the completed
assembly with side panels in place.
Now you do not need to replace the
side panels on the case yet because you
never if you need to open it up again,
but you are ready to connect the
external devices and cables, including
the monitor screen, keyboard and
mouse, and finally the IEC power cable
into the power supply socket.

Some power supplies may include a
switch, which you will need to switch
to the ON position, but this is not
always provided because on ATX
motherboards, the machine is switched
on from the front panel ON/OFF
switch.

If everything is connected up cor-
rectly, the A7S333 has a useful
onboard LED that goes on in confirma-
tion before switching the machine on.

That's it. Now you can switch on.
Good luck!

Atlefd notolli. BIOS

Copyright ICI 1981-213$L 5uard Soft

MUD 575333 ACPI DIOS Revision 1885

AML AthluaiT10 XP MO.
Memory Past 52120841 AR

Award Plug and Play BIOS Extension

Initialise Plug and Ploy Cards._

PM? !nit Completed

Detecting Primary Master Dane

Detecting Primary Slave ATAP1 DUDRDM 160 Me.l.ie

Detecting Secondary Master._ Mone

Detecting Secondary Slave .
tione

Primary slope drive fails

Press VI to caption,. OIL to eater Mite root
Clash ot1Iity

0 15745,100709-47S333

A look at the screen in the above
photo will explain why you should not
replace the side covers too hastily. The
motherboard BIOS has loaded up
correctly, but it did not detect the
primary master disk.

Remember my saying earlier:
"Ensure that you have selected the
correct Master/Slave jumper positions
on the IDE drives." Well in this case I
hadn't, so I had to remove the side
covers and
the hard disk drive.

?rot at Setup

Please vait Witte Setup formats the partition

Netitiont (Key (WO) 23640 111 f
2311464 AB fret!

mo 23)471 RI Oink II at II I on but # en 4i40 OW.

Dt

Once I did that everything seemed
to work fine hardware wise, as the
above screen shows. This is not the end
of your problems however, but only the
beginning, because installing Microsoft
Windows is notoriously error -prone.

When you start Windows for the
first time after installing the mother-
board, Windows detects all Plug -n -
Play devices. Follow the 'Add new
hardware' wizard to install the neces-
sary device drivers.

The support CD that comes with a
new motherboard usually contains
drivers for things like AGP, on -board
audio, and so on.

If you bought the motherboard
secondhand without a driver CD, you
can invariably download the drivers
from the motherboard manufacturer's
website.
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Additional notes
General
Ensure the selected motherboard is
appropriate for the processor model
and frequency you are planning to use.

Ensure that you are properly
grounded at all times during the
system construction to protect the
delicate electronic components from
static electricity damage.

Never touch a processor without
wearing a functioning grounded
antistatic strap. All unpacking and
installation should be done on a
grounded antistatic mat.

Both the antistatic wristband and
the antistatic mat must be grounded at
the same point. After removing the
processor from its package, place it
directly on the antistatic mat.

Case
When acquiring a computer case,
make sure it has the following fea-
tures:
 Designed for an ATX power supply

and motherboard
 Has room for an additional rear

cooling fan in the area of the
processor

 Has the proper number of standoff
posts for mounting your mother-
board correctly and that they are
aligned properly as well

 Has easy side access that doesn't
require removing all of the cables
first

 Has good air ventilation for proper
air circulation in the case

Use as many of the mounting post -
holes in your motherboard as possible.
If you cannot use all the mounting
holes in the motherboard, place non-
metal spacers between the bottom of
the motherboard and the case (of the
same size as a standoff) to take up the
slack.

Do not over -tighten the metal
standoffs into the computer case, and
do not over -tighten the metal screws
that fit into the metal standoffs.

Do not use screws for the metal
standoffs that are the same size or
larger than the solder ring around the
mounting hole in the motherboard.
This could lead to damaging or short-
ing out of your motherboard.

Check the motherboard for any
jumper settings, although most moth-
erboards today do not require jumpers.

Power supply
For a minimally configured low power -
consumption system, a 250 -watt power

supply is the minimum but you need to
estimate the system configuration
requirements to ensure system stabili-
ty. Minimally configured means: 128-
Mbyte RAM, 16-Mbyte AGP graphics,
internal V.90 modem, 10/100 NIC,
floppy drive, CD-ROM or DVD, and
5400 -RPM hard disk.

If you are not certain of the final
user -configuration, it is safer to install
a 300 -watt (or larger) power supply.

Heat and Cooling Issues
AMD advises that you have a least one
fan, not including the power supply
fan. The fan should be in the back of
the case, drawing air over the proces-
sor, and exhausting the air out the
back of the case.

Many midi tower cases allow at
least one fan in the bottom -front. Since
the power supply fan exhausts air out
of the case, the additional fan in the
bottom -front must draw air in.

Muffin fans (case fans) are very
inexpensive and easy to install. Just be
sure to mount the fan in the proper
direction based upon the airflow arrow
that you will find on the outer fan
housing.

If you can install more than one fan,
it is recommended that you have at
least the same number of exhaust fans
as draw fans.

For example, in a full -tower case
you can install two draw fans in the
bottom -front and have two or three
exhaust fans including the power
supply fan in the top -back of the
computer case.

This arrangement provides excel-
lent airflow throughout the case and
reduces heat build-up. Be careful not
to block the intake or exhaust of your
fans.

Memory
Use unbuffered memory only. The
AMD Athlon processor does not run on
EDO memory or 66 -MHz DIM:NI
memory. It requires, at a minimum,
PC -100 -MHz memory.

It is not advisable to mix different
brands of memory because some
brands of memory are incompatible
with others regardless of whether the
speed is the same or not.

AMD recommends a minimum of 64
Mbytes of PC -100 memory to operate
minimal software, but strongly recom-
mendeds that you have 128 Mbytes or
more in order to enjoy all of the bene-
fits of the Athlon processor.

The company recommends that you
do not use generic or no -name memory
modules because you really don't know
what you're getting or what type of
quality control your memory chip was
subjected to.

There is no way to tell compatibility
of one generic or no -name memory
module with another module. Use
well-known and approved memory
modules for the following reasons:

Uniformity and consistency of the
memory module
Compatibility issues

 Warranty and technical support
Verified specifications

Athlon CPU installation
Notice the rubber pads on each corner
of the processor. These pads are
required to ensure the proper installa-
tion of the heatsink.

They should never be removed.
There must be four pads. If a pad is
missing, please return the processor to
your supplier. Do not use it-die
damage may result.

Also notice the lugs on the mother-
board socket. The center lugs will be
used for the heatsink isntallation.

When engaging the heatsink clip
with a flat -head screwdriver, use
extreme care when pressing down on
the clip. If the tool slips off the clip, the
system motherboard can be damaged.

Better quality heatsink and fan
assmblies will have a removable
plastic film on phase -change thermally
conductive compound, removing the
need to apply thermal paste to the
surface of the CPU.

The phase -change thermal com-
pound is very important to the efficien-
cy and success of the heatsink. The
compound must be applied evenly to
the surface of the heatsink so it can
basically melt and fill any microscopic
voids in the surfaces of the processor
and heatsink with a thermally conduc-
tive material.

Do not tilt and push the heatsink
onto the processor because doing so
increases the chances of cracking the
processor die.

Instead, install the heatsink care-
fully with the bottom of the heatsink
nearly parallel to the top surface of the
processor.

When properly installed, the
heatsink will rest on the four rubber
pads. The heatsink will come in con-
tact with the processor die only when
the retaining clip is fully installed.
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Notice Board
Please email Notices to - TVEditor@nexusmedia.com

HELP
I have recently been given a complete
digital satellite system. In fact the unit was
brought to Mauritius by an expatriate who
was then working in the island, and never
could make it work.

In my view, all the instructions in the
manual are meant for the UK and is
therefore not valid for Mauritius. Moreover
the satellites that are preconfigured
obviously do not cover this part of the
island. I am a regular reader of Television
magazine, and have been going through
the articles concerning this issue in my
copies of the last two years, but all in vain.

I would like to have any information
about how to configure the system so as
to receive any English channels from any
satellite covering the zone. Satellite
installation is pretty new to me. I have
some experience in TV repairs, and aerial
installation.

I have already been on the net to
satcoDX and found that there is intelsat
902 at 62.0E beaming at 3938 R tp 13 if
1212MHz. Mauritius' s coordinates are 20S
& 58E hence azimuth is 11.55, and eleva-
tion is 66.11. How do I use all these data
to effectively setup the dish and receiver?

Particulars for the system is: Silver Crest
Digital Satellite System, with receiver SL
65, anntenna C055, and digital twin LNB.

I also have a Satellite finder in the range
950-2150MHz model SF-95LDB.
BA Ramseebaluck, 33 Palma Road,
Quatre Bornes, Mauritius.

FOR SALE
U -VIEW TV and VCR service books. Video
covers years 89-94. Television covers
years 87 to 96. All In Very Good Condition
No Tea Stains or Solder Burns!!
Tony: 07721695013 or
packer@f2s.com

[-WANTED
The diode D801 as fitted in the VCRThomson

VTH 6210U.
Also where I can

296F6'.
obtain the item marked AIC.1084-33CM.

colin.wadey@ntlworld.com

HELP
I have a JVC AV32WFP1 television and the
line output transformer part no.
QQH0053-00 has failed. I am told by JVC
that this is no longer available. As I paid
f1300 for it I was not very pleased. If
anyone can help I would be very grateful.
I checked the line output transformer with
the tester I built, which was in your
October magazine. It was very good.
Thank you.
Doug Bunt
doug@radiotv.freeserve.co.uk

HELP
We own a 10 year -old Hitachi C 2566TN
311. How can we be so sure of the model
number? Because it has suddenly decided
to show same on -screen all the time. We
would be very grateful for any guidance as
to how to get rid of the annoying mes-
sage. It seems the script arrived one day
when I was using the front panel buttons
to lower the volume. Many thanks in
advance.
Malcolm Gray
(malcolm.gray@zen.co.uk)

WANTED
Quad 33, 34 or 44 preamplifiers,

405

power amplifiers
and FM2, FM3 or FM4

tuners for spares. Also boards
and mod-

ules for these units.

Contact Mike on 01758 613790.

WANTED
SHARP I/C type IR2E18
Vic Holbrook 01332 768122
e-mail hol814@aol.com

WANTED
Tuner/IF board or scrap chassis for
BEOVISION Model 7102.
Phone 01455 448821

WANTED
Old half inch Ferrite Rods, must be in half
inch in diameter and be six inches long or
more. Will pay good money for the rods.
Contact Peter Tankard between
9am and 10pm. Tel: 01142 316321
No time wasters please.
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FAULT FINDING FOR TV AUDIO SATELLITE

Back Issues
Back issues of Television are available
at £4.50 including p+p in the UK or
£4.50 plus p+p elsewhere

For availability and subscription enquiries contact
- Customer Interlace ltd,
Cary Court, Somerton, TAll 7BR

Telephone 0870 4287950

Ifyou are experiencing problems getting copies of
Television through your newsagent please call Debbie
Jenner on 01322 611210
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TELEVISION BOOKS
AND HOME ELECTRONICS REPAIR

The Television Book Service offers access to our team of

specialist publishing experts. We can order any book or

CD-ROM currently in print from War And Peace to the
Newnes Guide to Television and Video Technology. All
books are delivered free of charge within the UK unless

otherwise stated. Contact us at the numbers below:

Telephone: 01737 812727 or 01737 812676
Fax: 01737 81 3526

Email: salesteam@boffinbooks.demon.co.uk

DVD PLAYERS
AND DRIVES
K F Ibrahim
(College of North
West London)

This text is based on hands-

on experience and acts as a

guide to DVD technology

and its application, with a special focus on design

issues. The principles of the subject are

introduced from the basics, and DVD applications

are illustrated by genuine technical information.

DVD
plager.,,sand

4kb/es

Aug 2003 A 256 pages A Glossary A Index

PB A Published in UK

Code 0-7506-5' £24.99

NEWNES
GUIDE TO
TELEVISION
& VIDEO
TECHNOLOGY
Eugene Trundle

An exploration of television

and video technology. It

covers the fundamentals of digital television

(satellite, cable and terrestrial) and digital

video, as well as providing a grounding in

analogue systems.

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

Code 0 4810 4 £17.99

RSGB RADIO &
ELECTRONICS
COOKBOOK
Radio Society of
Great Britain

Only a basic knowledge of

electronics is assumed for this

collection of electronics projects, and it is ideal for

all electronics and DIY enthusiasts and

experimenters. Designed by the RSGB, the UK

radio amateurs federation, the projects are

clearly explained step by step.

RAMOS ELECTRONIC
COOKBOOIC

Nov 2000 A 336 pages A PB A Illustrations

Published in UK

Code 0-7506 5214 4 £17.99

ELECTRONIC
CLASSICS:
COLLECTING,
RESTORATION
AND REPAIR
Andrew Emmerson

This text encompasses all aspects of buying,

collecting, restoring, repairing, sourcing parts,

professional services, clubs and societies. The first

port covers technical aspects of restoration and

details where components can be found; the

second presents useful information for collectors.

Aug 1998 A 256 pages  Index
10 halftones A 50 line illustrations A PB

Published in UK

Code 0-1506-3788-9 £21.99

NEWNES
GUIDE TO
DIGITAL TV
Richard Brice

Covering all aspects of digital

television, this text

encompasses the electronics

of the equipment, data

compression, television production, servicing and the

different transition methods - terrestrial, satellite and

cable. The text has been updated with developments

since the 2000 edition.

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

Published in UK

Code 0 /506 5/21 9 £24.99

REFERENCE DATA
FOR ENGINEERS:
RADIO,
ELECTRONICS,
COMPUTERS AND
COMMUNICATIONS
Mac E Van Valkenburg; Edited by
Wendy Middleton

Written by professionals for professionals, this is

a complete reference for engineers. As well as

addressing radio technology data, it covers digital

electronics, computers and communications.

9th edition A Aug 2001

1568 pages & CD -Rom A 1385 line illustrations

HB A Published in UK

Code 0-7506-7291-9 £90.00

CLOSED CIRCUIT
TELEVISION: CCTV
INSTALLATION,
MAINTENANCE
AND OPERATION
Joe Cieszynski

CCTV surveillance is one of the fastest growing

areas in the security industry, and this is a

thorough guide to the technical side of CCTV-

including installation, maintenance, video

recording, cameras and monitors. The second

edition is fully dual -standard for PAL and

NTSC systems.

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

Code 0-7506-5728-6 £24.99

INTRODUCTION
TO DIGITAL
SYSTEMS
John Crisp

This self -study text introduces

digital electronics from first

principles, before going on to cover all the main

areas of knowledge and expertise. It covers

the practicalities of designing and building

circuits, including fault-finding and the use of

test equipment.

Digital System -

Feb 2000 A 302 pages A Glossary A Index
PB A Published in UK

Co £18.99

PRACTICAL =NI
tee texteg

ELECTRONIC FAULT
al

FINDING AND
'111:$4,1

TROUBLESHOOTING
Robin Pain (Design
Engineer, CotagInternational Ltd)

A text using simple circuit examples to illustrate

principles and concepts fundamental to the

process of analog and digital fault finding. It aims

to help the reader tackle any lob, from fixing a

TV to improving the sound of a hi-fi. A digital

multimeter and oscilloscope ore needed for

these jobs.

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

Code 0 /506 2461 £21.99

SERVICE
ENGINEER'S
POCKET BOOK
Lewis & Sinclair

This title aims to provide the

service engineer with all the

necessary information to carry

out work on domestic electronics

equipment. The coverage ranges from satellite

reception to NICAM. Both analogue and digital

equipment are covered, and there are chapters

on common problems.

Jan 1998 A 238 pages A HB

(ode BUTO 7506 34480 f14.99

DICTIONARY OF
VIDEO AND
TELEVISION
TECHNOLOGY
Jack Tsatsoulin

This work provides comprehensive and

contemporary information on the essential

concepts and terms in video and television,

including coverage of test and measurement

procedures. The CD accompanying the text

includes an electronic version of the book.

Sept 2002 A 365 pages & CD -Rom

Published in UK

Code 1-878707 99 1 £29.99

NEWNES
DICTIONARY OF
ELECTRONICS
S W Amos; R S Amos

Aimed at engineers,

technicians and students

working in the field of

electronics, this dictionary provides dear and

concise definitions, including 1V, radio and

computing terms, with illustrations and

circuit diagrams.

4th edition A Mar 2002 A 394 pages
100 illustrations A PB A Published in UK

£12.99

PRACTICAL
ELECTRONICS
HANDBOOK
Ian Sinclair

A collection of all the key

data, facts, practical guidance

and circuit design basics

needed by a spectrum of students, electronics

enthusiasts, technicians and circuit designers. It

provides explanations and practical guidance,

and includes new sections on SHE techniques and

intruder alarms.

Practical
Electronic,
Handbook

5th edition A Feb 2000 A 571 pages
Illustrations A PB A Published in UK

Cale U 7506-4585-7 £16.99

SERVICING
TV, SATELLITE
& VIDEO
EQUIPMENT
Eugene Trundle

A practical hands-on

guide for service

engineers, installation technicians and servicing

students, this text emphasises the practical

business of fault diagnosis and repair of TV,

satellite and video equipment.

Revised 2nd edition A Nov 2001 A 336 pages

Symptom index A PB A Published in UK

Code 0 , £21.99



TELEVISION
MICROPROCESSOR
IC DATA FILES
J Edwards

Microprocessor ICs are the most complicated part

of TV equipment and present special problems to

the engineer. This text covers the most popular

microprocessor ICs. Each device is presented

graphically with the relevant data information

given against each pin.

Mar 1997  240 pages  200 line drawings

PB  Published in UK

3335-2 19.99

VCR FAULT-
FINDING
GUIDE
Edited by
Peter Marlow

A distillation of the most -

used fault reports from 11

years of Television

magazine. Arranged by

make and model, it features over 2000 reports

on over 200 models of VCR, including diagnosis

and repair advice.

PDX, Nftrkore

Mar 2000 A 447 pages A Illustrations  PB
Published in UK

(ode 0-7506-4634 £20.99

THE DIGITAL
SATELLITE TV
HANDBOOK
Mark E Long

A handbook and CD-

ROM pack on digital satellite television. It

provides an overview of all the digital TV

platforms in use world-wide. It includes satellite

coverage maps and transmission parameters that

readers will need to receive digital TV services

from any location in the world.

the Digital Wendt.
Tr Handbook

Sept 1999  207 pages & CD -Rom A PB

Code BUT 0-1506-7171-8 £41.99

VALVE RADIO
& AUDIO
REPAIR
HANDBOOK
Charles Miller

A practical manual for

collectors, dealers and

service engineers of valve audio and radio

equipment. This edition includes new material on

restoration and valve amplifiers.

VALVE
RADIO& ALRO

REPAIR HANDBOOK.

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

(ode 0-7506-3995 -t £20.99

TELEVISION IC
DATA FILES
1 Edwards

A compendium of data on

all the most common

integrated circuits used in

televisions. Each device is

illustrated with a pin -out

diagram, and all the measurements and signal

data in the book were taken under actual

working conditions. This second edition contains

over 70 new ICs.

Television IC

Data Files

2nd edition  Jan 2000  245 pages

PB  Published in UK

(ode 0-7506-458 ! £18.99

VCR IC
DATA FILES
J Edwards

This text aims to provide the

workshop technician and

the field engineer with a

convenient method of fault-

finding without the need to

consult workshop manuals. The most popular ICs

used in video recorders are covered. Each device

is presented graphically with data given against

each pin.

VCR IC

Oat Hies

Jul 1 998 A 448 pages  200 line illustrations
PB A Published in UK

Code 0-1506-3993-8 £20.99

NEWNES GUIDE TO
RADIO AND
COMMUNICATIONS
TECHNOLOGY
Ian Poole

This is a guide to the technology and applications

of modern radio and communications equipment.

The author's approach provides a useful

foundation for college students and technicians

seeking an update on the latest technology.

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

Code 0-7506-5612-3 £16.99

NEWNES TV
& VIDEO
ENGINEER'S
POCKET BOOK
Eugene Trundle

This updated text provides a

pocket tool for service engineers. It presents a

range of essential information in a compact form,

covering television reception, satellite and cable

television, video recorders, colour camera

technology, teletext and fault-finding.

3rd edition A Oct 1999 A 512 pages  HB

Code BUT 0-7506-4194-u £17.99

TV FAULT-

FINDING
GUIDE
Edited by
Peter Marlow

A distillation of the most -

used fault reports from 11

years of Television

magazine. Arranged by

make and model, it features over 200 reports on

over 300 models of television, including diagnosis

and repair advice.

Mar 2000  387 pages A Illustrations

PB  Published in UK

Code 07506-4633 0 £20.99

VIDEO AND
CAMCORDER
SERVICING
AND
TECHNOLOGY
Steve Beeching

A comprehensive guide to domestic VCR

technology and repair techniques. This edition

brings the information fully -up-to-date, with

expanded coverage of camcorders, sections on

DVD equipment and the latest VCR technology.

5th edition  Apr 2001 A 323 pages
Illustrations A PB A Published in UK

Code 0-7506-5039-7 £20.99

VALVE
AMPLIFIERS
Morgan Jones

The author's

straightforward approach

using as little maths as

possible, should he of use

to those with only a limited

knowledge of the field as

well as being the standard reference for experts

in valve audio. Design principles and construction

techniques are also provided.

Valve
Amplifiers

3rd edition A Aug 2003  624 pages A Index
PB A Published in UK

Code 0-7506-56948 £29.99

VIDEO
DEMYSTI FIED
Keith Jack

This edition has been

updated to include

information on digital

television, datacasting,

interactive video, digital

camcorders and VCRs, and video interfacing.

Coverage is international, including European,

Asian and North/South American video

standards, methods and techniques.

3rd edition A Jul 2001 A 784 pages & CD -Rom

References A Glossary A Index A PB
Published in UK

Code 1-878707-56-i: £50.00
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WEB
SERVICE

To reserve your space call
Tel: 01322 611261 Fax: 01322 616339

Lgurunlian@nexusmedia.com

I Satellite Ltd
www alltrade co.uk
Leading distributor to the trade.

Full e -commerce site with over 1500 products
with in -stock quantities!! We supply everything
associated with Digital/Analogue Terrestrial &
DTH/Motorised Satellite reception. All
Antennas. All Brackets. All Cables.
All Connectors. All Amplifiers.
We provide a free MATV/SMATV planning

service as well. Trade Counters @ Brighton, Cardiff, Dartford and Watford.
Phone 0845 075 0751 Fax 0870 770 9151

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

one of the leading service information suppliers. Please contact us with your
requirements via our contact page or telephone 01955 611313

Charles Hyde & Son Ltd
www.charleshyde.co.uk

Search for both original and copy spare
parts in our extensive database covering
Akai, Alba, Bush, Ferguson, Goldstar,

Hitachi, LG, Matsui, Nokia, Saisho,
Sanyo, Sony, Sharp, Thomson,
Panasonic, Philips, Samsung, Tascam,

Teac, Toshiba, Yamaha and many more.
In addition huge ranges of Lasers, Lopts,

Remote controls and Semiconductors may

be accessed.

Swires Research
www.swires.com
Swires Research produce high
quality instruments for the
television industry, including
portable signal level meters and
spectrum analysers for digital
and analogue RF signal
measurements.

swires research
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Call Now'

+44 20 8 344 8230
Or L,Mail

aalea@horizonhge.com

www.horizonhge.com
Horizon is a UK company specialising in the
design and manufacture of test equipment for the
digital satellite and terrestrial market. the meters
are used for the easy alignment of satellite dishes
and antenna during installation. At around lkg
they are light and easy to use, packed with
features normally found on expensive and
heavier spectrum analysers. Manufactured in the
UK we have meters used in over 21 countries.

M.C. S
Precision Electronic Engineer,

note Aron. ego."'
con ego

34 Years of Service

nno.

MCES
www.mces.co.uk
MCES is a specialist electronics company
providing a high quality repair, rework and
re -manufacturing service to the Television,
Video and Satellite industry, including
handling production rework for major
manufacturers. Our specialist services cover
both Digital and Analogue systems
including Set Top Boxes, TV and Video
Tuners, Modulators, RF Amplifiers Modems
and Power Supplies. We also operate a
fitting service for surface mount IC's and
BGA's including the Philips Painter IC

Telephone; 0161 746 8037
email sales@mces.co.uk



Plus hard -copy index and reprints service

Here's the essential repair information you need! The Television
Index & Directory 2005, in CD-ROM form, contains the text of over
16,000 high quality fault reports on TVs, VCRs, Camcorders, DVD
players, Monitors, Satellite TV units, Audio equipment and CD
players, searchable by make and model, plus the text of 200 Test
Cases and over 300 major servicing articles, from seventeen years of
Television magazine. It also contains a full seventeen-year index of
Television, a Spares Guide, a directory of Trade and Professional
Organisations, an International TV Standards guide, a satellite TV
Channel Finder, a TV transmitter list and a compendium of Internet
resources for service engineers. The software is quick and easy to
use, and runs on any PC with Windows 95, 98, ME, NT, XP or 2000.

Television Index & Directory 2005 CD-ROM, £199

Television Index & Directory 2005 CD-ROM upgrade, £47 (to
qualify for this upgrade you need to have purchased a previous
version of the Television Index on floppy disk or on CD-ROM)

A six-month update of the index and fault reports will be
available in May 2005. If you wish to take advantage of this, £10
should be added to your order.

Television Index only, 1988-2004, £36

Television Index only upgrade from previous versions, £20

Hard -copy indexes of Television magazine are available for
Volumes 38 (1988) to 54 (2004) at £3.50 per volume.

Reprints of articles from Television back to 1988 are also
available, at the flat rate of £4.00 per article.

The above prices include UK postage and VAT where applicable.
Add an extra £1 postage for non -UK EC orders, or £5 for non -EC
overseas orders, although Channel Island residents do not need to
add any extra postage. Cheques should be made payable to
SoftCopy Ltd. All major credit and debit cards are accepted.
Please use our new secure website for your orders, details below.
Allow up to 28 days for delivery (UK).

For enquiries telephone Caroline Fisher
01322 611263

caroline.fisher@nexusmedia.com

Published on the third Wednesday of each month by Nexus Media Communications, Media House, Azalea Drive, Swanley, Kent, BR8 8HU. Nexus Media
Communications is a subsidiary of Nexus Holdings Ltd. Registered in the UK, number 5346404. Registered office Hanover House, Hanover Square, London
WI S 1HP. Filmsetting by Impress, Unit 2, Parkway, Southgate Way, Orton Southgate, Peterborough PE2 6YN. Printed in England by William Gibbons Ltd,
26 Planetary Road, Willenhall, West Midlands, WV13 3XT Distributed by Seymour Distribution Ltd, 86 Newman St, London, WIT 3EX. Sole Agents for
Australia and New Zealand, Gordon and Gotch (Asia) Ltd.; South Africa, Central News Agency Ltd. Television is sold subject to the following conditions,
namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed byway of Trade
at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to currency exchange fluctuations and VAT,
and that it shall not be lent, resold, hired or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as
part of any publication or advertising, literary or pictorial matter whatsoever.
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Use this coupon to order your copy of
Pandora's drums

Please send me CD(s) at £11.99 each
including VAT

Cheque

Credit card details  tick as appropriate

Name

Address

Phone number

Total amount

Make cheques payable to TELEVISION
Or, please debit my credit card.

Card type (MasterNisa)
Card No

Expiry date

Please mail this coupon to Television, together with payment.
Address orders and all correspondence to Pandora's Drums,
Television, Nexus Media Communications, Media House, Azalea
Drive, Swanley, Kent BR8 8HU

£11.99
Available from Television
All tracks on this CD were recorded on DAT

from cylinders produced in the early 1900s.
Considering the age of the cylinders, and the

recording techniques available at the time,
these tracks are of remarkable quality,

having been carefully replayed using
modern electronic technology by historian
Joe Pengelly.

21 tracks -72 minutes of
recordings made between
1900 and 1929. These
electronically derived
reproductions are no worse
than - and in many cases
better than - reproductions of
early 78rev/min recordings -
some are stunning...

Pandora's drums
Unique and atmospheric music recorded in the early

1900s - the days before78s.

Track
1 Washington Post March, Band, 1909
2 Good Old Summertime, The American Quartet 1904
3 Marriage Bells, Bells & xylophone duet, Burckhardt & Daab with

orchestra, 1913
4 The Volunteer Organist, Peter Dawson, 1913
5 Dialogue For Three, Flute, Oboe and Clarinet, 1913
6 The Toymaker's Dream, Foxtrot, vocal, B.A. Rolfe and his

orchestra, 1929

7 As I Sat Upon My Dear Old Mother's Knee, Will Oakland, 1913
8 Light As A Feather, Bells solo, Charles Daab with orchestra, 1912
9 On Her Pic -Pic -Piccolo, Billy Williams, 1913
10 Polka Des English's, Artist unknown, 1900
11 Somebody's Coming To My House, Walter Van Brunt, 1913

12 Bonny Scotland Medley, Xylophone solo, Charles Daab with
orchestra, 1914

13 Doin' the Raccoon, Billy Murray, 1929
14 Luce Mia! Francesco Daddi, 1913
15 The Olio Minstrel, 2nd part, 1913
16 Peg 0' My Heart, Walter Van Brunt, 1913
17 Auf Dem Mississippi, Johann Strauss orchestra, 1913
18 I'm Looking For A Sweetheart And I Think You'll Do, Ada Jones & Billy

Murray, 1913
19 Intermezzo, Violin solo, Stroud Haxton, 1910
20 A Juanita, Abrego and Picazo, 1913
21 All Alone, Ada Jones, 1911



ECU Trans Ltd
Large Quantity of Ex -rental

TV's Videos Hi-Fi & DVD
Worldwide Export, also UK

Wholesale/Retails

Over 2000 items per week go
through our warehouses

Call now on!

Tel: 01753 543 244 or 572 444
Fax: 01753 543 224 or 572 333

e.mail: ecutrans@aol.com
Unit 11.

Middlegreen Trading Estate
Middlegreen Road, Langley

Berks, SL3 6DF
5 mins from M4 - Junction 5

WEB SITE WWW.JOHNSRADIO-UK.COM WWW.JOHNRADIO.COM
JOHNSRADIO ELECTRONICS TEST AND COMMUNICATION EQPT

LARGE QUANTITY SALE EX M.O.D.
MARCONI TF2019A Synthesized Signal Generators - 80Khz to 1040Mc/s

AM - FM - High Class with many functions - f285 each.

TEKTRONIX 2445 A OSCILLOSCOPE 150Mc/s Four Channel £300.

HP COMMUNICATION TEST SET 8922M - 10 - 1000Mc/s + GMS 83220E
Converter 1710 - 1900Mc/s - DCS - PCS - MS £500

HP COMMUNICATION TEST SET 8922M OPT 010(Dual) etc, £750.

ALL UNITS AND PRICED EX WORKS WITH INSTRUCTIONS - TESTED BASIC

WORKING. CARR + PACKING IF REQUIRED EXTRA.
Phone for appointment or to request item lists, photos, site map.

All welcome, Private or Trade, sales, workshop repairs or calibration
PLEASE CONTACT PATRICIA AT WHITEHALL WORKS, 84 WHITEHALL ROAD

EAST, BIRKENSHAW, BRADFORD, WEST YORKSHIRE, BD11 2ER.

Tel: 01274 684007 Fax: 01274 651160

WEB SITE WWW.JOHNSRADIO-UK.COM WWW.JOHNRADIO.COM

THIS MAGAZINE
REACHES OVER

10,000
POTENTIAL CUSTOM,
TO ADVEPIt115E PLEAS,
CONTACTAII,EVE3EN

01J'e 11261

What have
you been
missing?

Back issues of
Electronics World

£4 including p+p (UK only)
overseas readers - call for details

Please send correct payment to:
Electronics World,

Nexus Media Communications,
Media House, Azalea Drive,

Swanley, Kent BR8 8HU

cost
0 11

Harnessing
Waves

ELECTRONICS
WORLD

TravelCard

° =rile

ELECTRONICS
WORLD

Selecting a spectrum analyserto suit your needs

There are a limited number of back issues from
2002, 2003 and 2004

Call Caroline Fisher on 01322 611263 for details



Service Link
TELEPHONE 01322 611261 FAX 01322 616376

PROJECTOR SPARES SERVICE DATA

Spare parts and service
information for

VIDIKRON
video projectors from

PROJECTSPARES
Tel: 01444 831769
Fax: 01444 831580

E-mail:
projectspares@btinternet.com

RECRUITMENT

TV REPAIR CENTRE

TV Engineer wanted!
Must be qualified and must have
experience. Working for a retail
shop in Birmingham, for bench
work only. Must be able to repair all
makes and models to component
level.

6 Day's a week. Good rates of pay.

For more info, please call
Dave or Harry

0121 426 5410 / 07875 695446

SERVICE DATA

NEED HELP NOW?
Then ring the

* ELECTRON TECHNICAL
HELPLINE

Genuine help available to all
repairers of

T.V. - V.C.R - SAT - AUDIO
(Inc Valves)

Over 30 years experience
and vast data base

9 Chapel Street, Donisthorpe,
Derbyshire DE12 7PS

0906 470 1706
Calls cost 60p per minute

SERVICE
MANUALS

Have you ever turned away
work for want of a Service

Manual? Have you ever brought
a Service Manual and never

used it more than once?
Then why not join ...

THE MANUALS LIBRARY
For details and membership

application form write,
phone or fax:

HARVEY ELECTRONICS
43 Loop Road, Beachley,

Chepstow, Mons, NP16 7HE

Tel/Fax No: 01291 623086

All credit cards accepted

SERVICE DATA

TVNCR SERVICE INFORMATION

IF ENQUIRING ABOUT A MANUAL, PLEASE
PHONE RATHER THAN WRITING TO US,

THANK YOU.

-2-- A . T. V on

0114 285 4254
C1V Circuits from £5.00
VCR Circuits from £7.00
MI Manuals from £10.50
VCR Manuals from £14.50

(P/P add £2.50 to each order)

419 LANGSEIT ROAD
SHEFFIELD S6 2LL

www.atvcircuitsandservicemanuals.co.uk
MANUAL COLLECTIONS PURCHASED,

(POST 2000)

To advertise here,

please contact

REUBEN on

01322 611261

For a

FREE
consultation on

how best to market
your products or

services
to a professional
audience contact

REUBEN
on

01322
611261



Finally, your search for
FREEV1EW replacement
remote controls is over...
Look no further than Classic for your Freeview remote controls. We already
cover a vast range of models and more are being added all the time.

If you have a requirement for a Freeview remote control not
listed, give us a call on 01635 278678 and we may be able
to add it to our development programme.

Brand Model IRC No I Brand Model IRC No

Alba
Alba
Audioline
Black Diamond
Black Diamond
Bush

Bush

Bush

Daewoo
Daewoo
Digifusion
Digifusion
Digifusion
Digifusion
Digifusion
Dijam
Ferguson
Ferguson
Ferguson
Ferguson
Fusion
Fusion
Fusion
Fusion
Fusion
Goodmans
Goodmans
Goodmans
Goodmans
Goodmans
Grundig
Grundig
Grundig
Hitachi
Humax
Labgear
Lodos
Logik
Matsui

STB1X1 IRC83079 Matsui DTR 1 IRC83079
STBX3 IRC83106 Matsui DTR 2 IRC83079
FTA3000 IRC83101 Matsui DTR3 IRC83079
BD65DSF IRC83079 Matsui TUTV1 IRC83114

BD68STB IRC83079 Nokia 121T IRC83078
DFTA 1X1 IRC83079 Nokia 2211 IRC83078
DFTA1 IRC83079 Packard Bell TCX170 IRC83109
DFTA3 IRC83114 Panasonic TUCT20 IRC83088
DS608P IRC83082 Panasonic TUCT30 IRC83088
DS700D IRC83114 Philips DTR100 IRC83101

FRT100 IRC83108 Philips DTR1500 IRC83083
FRT101 IRC83108 Philips DTX6370 IRC83087
FRT101T IRC83114 Philips DTX6371 IRC83087
FVRT100 IRC83107 Philips DTX6372 IRC83087
FVRT150 IRC83107 Portland DP100 IRC83082
32VU DVB-T IRC83082 Sagem ITD58 IRC83105
FDT2000 IRC83077 Sagem ITD59 IRC83105

FDT500 IRC83077 Sagem ITD60 IRC83105
FDT600 IRC83077 Sagem ITD601 IRC83105

FDTT2500 IRC83115 Sagem ITD602 IRC83105
FRT100 IRC83108 Sagem ITD61 IRC83105

FRT101 IRC83108 Sagem ITD611 IRC83105
FRT101T IRC83114 Sagem ITD62 IRC83105

FVRT100 IRC83107 Sagem ITD64 IRC83105
FVRT150 IRC83107 Sagem ITD66 IRC83105

GDB1 IRC83079 Sagem ITD68 IRC83105

GDB2 IRC83079 Sagem ITD72 IRC83105

GDB3 IRC83079 Sony VTX-D800U IRC83112

GDB4 IRC83079 Tatung TFR100G IRC83108

GDB5 IRC83104 Technosonic STB2014T IRC83101

GDT1000 IRC83081 Techwood TWDFV1 IRC83079
GDT1500 IRC83081 Tevion STB714 IRC83101

GDT2000 IRC83077 Thomson DHD4000 IRC83086
HDB60 IRC83079 Thomson DTI1000 IRC83080
MG-TU1 IRC83115 Thomson DTI1002 IRC83080
DTT100 IRC83082 Thomson DTI2300 IRC83086
DVB-T3 IRC83079 Thomson DTI2305 IRC83086
LDR1 IRC83079 Thomson DTI550 IRC83080
DTAR10 IRC83104 Triax DVB2000T IRC83082

All products listed are available from your usual Classic distributor. For more
information on the complete Classic range visit www.classic-serviceparts.com,
phone us on 01635 278678 or email us at uksales©classic-serviceparts.com

Technical helpline 01635 278678



WHAT BETTER CHOICE ?
FOR QUALITY, PERFORMANCE & AFTER SALES SERVICE

EXPLORER

TZsTozocHz14,05-5Ev.

PPC3010
-s

CBER: 7.1E-4,
-5 -3 -2

FREQ: 794.00 MHz
-15 kHz

CH:

C/N: 18.2 dB
POWER: 75.1 dBpV
PIER: 26.8 dB

i-CBER: 7.1E-4
VBER: <1.0E-7

l-Tv"F".°, DVB-T COFDM
POWER: 66.2dBuV

0 20 40 60 80 100 120

C/N: 16.5 dB

§POWER: 66.2 dBuV
MER: 24.7 dB

CBER: 3.4E-4
VBER: <1.0E-7

MPEG-2

PROLINK 4C PREMIUM

PRODIG 1+

CH: 66
13103-T 834.00 MHz

ens-
NETWORK:TV Net

07V
VPIO: 301
APIO: 302

MPC.ML
- 10240768

4:3 501-,

Co 0700000
510. 1536

10-12547
(FREE)

TERRESTRIAL
LEVEL: 71.AdauV-

10 30 50 70 90 110 1.30

FREQ: 655.25 MHz -LEVEL: 71.4 d/IpV
01: ti C/N: >38.8 dB

,V/A: 18.4 dB

PROLINK 3C PREMIUM

551:35`:

PRODIG 2

"Irl.t, 0.00 Nris
1.1,01 CA, C.021/

RE 450.06 ME
64.4 00E3

C/N: -17.2 dB

POWER: <34.0 d1301
PIER: <0.0 dB
-BER: >1.01-2

(Alban)
ALBAN ELECTRONICS LIMITED

THE PROMAX SERVICE CENTRE
6 Caxton Centre, Porters Wood, St. Albans, Herts, AL3 6XT.

TEL : 01727 832266 FAX : 01727 810546
www.albanelectronics.co.uk info@albanelectronics.co.uk

SALES + SERVICE + CALIBRATION


