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Welcome to the Uni range of universal pre-programmed
remote controls covering the leading brands of television.
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(1) BRAND-FOR-BRAND REPLACEMENTS
Each Uni remote covers all the TV's
from one major manufacturer as well
as many clones

(2) CODELESS SET-UP
Ready to use in seconds - just follow
the simple instructions and the Uni
remotes are fully operational

(3) TELETEXT AND FASTEXT
All the Uni remotes support Fastext
and a wide range of the other
Teletext functions (as long as the
original TV supports these functions)

(@ PRE-PROGRAMMED FOR THE
LATEST MODELS |
As well as operating current and i
earlier models the Uni remotes also
contain preliminary information for
operating new TV models

(5) EASILY DISTINGUISHABLE E

FROM OTHER REMOTES
Available in distinctive colours which ]
makes it easy to pick out the uni from
normal remotes

(@& REPLACE BROKEN OR LOST l _

REMOTES

(7) CUSTOMER CARELINE AVAILABLE
FOR ALL UK CUSTOMERS ,

BRANDS CURRENTLY AVAILABLE
Panasonic - Sony - Phillips - Hitachi -
Mitsubishi - Nokia - Samsung ‘
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For more mformchon on ﬂ'ae U.m
remote range and other replacement
cmd umversal remote controls,

call US NOW.
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The Joule A-400 Radio Decoder
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Electronic Sound Systems

Hilton Road, Aycliffe Industrial Park
Newton Aycliffe, Co. Durham DL5 6EN
United Kingdom

Tel: +44 (0)1325 307442

Fax: +44 (0)1325 300189

Email: elecsys@elecsys.demon.co.uk

For Your Radio Decoding Requirements
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MARAPET ELECTRONIC COMPONENTS
Tel: (01452) 53 22 53 Fax: (01452) 549514

QUALITY SPARES for the CONSUMER ELECTRONICS SERVICING TRADE

THIS IS JUST A VERY SMALL SAMPLE OF OUR STOCK. We can supply spares for a vast
range of Makes & Mocels. Please contact us with your requirements, we'll be pleased to . . 5 o & -
offer a ‘PRICE & AVAILABILITY". Many General Components and obsolete Home Gomputer Speczalzs ts in the Service and Recalibration

Spares also available. Telephone or write for a Selected Spares Guide. 5 b IS =
— to original manufacturers specification of:-

L

MONITOR FLYBACK TRANSFORMERS |GEC e EMOTE CONTROLS d i
; types D . 1 .
&?ﬁﬁ%ﬁﬂgx ::cthe i ‘“2‘3'1 mst-t:;:?:-is - le::al::n! gag All types Of. -
é 2 & L %95 :Omg:bge::“rf:m akemanve types available gg.t
ALIBRA AT2090/48 POA ; . B MR X -
COMMODORE 1084P/1084SP £20.95 TV FLYBACK TRANSFORMERS TUNER UNITS TO 20 GHZ
COMMODORE 1084ST POA ggggg: TT’Q?S:?{?:ED:SJ?“ ggﬁ
GOLDSTARIDELL 154-165 27721 | [HTACH CMDSOTT piadstan) eics | | BOOSTERS & RF MODULATORS
Ouvert reeoa Boasl| (Ve o i
[o] X X throug! N . e .
OV T2 000 | gt oo || 2re ol e b ot COMBINED TUNER AND IF UNITS
PHILIPS GM11242 {CMB333 Mk 2) £22.45 SELECTED VIDEQ HEADS 4
AMSTRAD TVR1/AVGRA500/5200 £13.99

CONTAGT US FOR TYPES NO Fase
supply afl markings from the original llyback, os
some monitors ulilisc more (han one type number

FISHER FV HPAUBT8/7207T21,722 1598 Supply of Upper Drum Assy’s for all video
HITACHI VT11/33 & some others. 1289

SHARP VC38) ta VC388 £1059 recorders including time lapse, marine and
These are quality hesds — Phane for madsis not shown

= Other C - . : &
SUECTIPUIST SN i aviation requirements, either as new or
SELEGTED AUDIO SPARES IC's for PHILIPS P d usi o : d
AWA CAWSIK KNOB - Play (RH DECK £1.85 | |MABS420F CO47 £6.00
Y T SFRING—aCyassene el el e remanuiactured using vour origina. drum an
AMSTRAD CDX Midi (Funai) MX200  DOCR - Cassette {R/H) £340 | [MABSI61IP WO13  £8.10 g
HITACH! CX-WS00EK & KNoB_og::a:(omom £1.85 | [saD1005P £7.20 new gradc A Chlp sefts.
PIONEER PDXS50 MOTOR — Loading £9.37 | |TDAI006 £259 = : )
SANYO M2114L BELT - Capstan £2.78 | | TDA3730 £7.99 We are able to SEIVICE, I ecalibrdte and confirm
SHARP RGF278/291/284/813K/618 BELT — Main Dxive £1.23 | | XCBI507P ©17.96 f iﬁ Y. f 11 l v
TOSHIBA ST-U2/U2L TRANSFORMER - Main: £9.99 “Limitet Stock only”
B V2 b e S P e ES"A’Y manuiacturers specifications ior all low noisc¢
Our range of Video Spares is now much expandex — we can supply parts for over 150 makes. Try blocks.

us also for a wide range of: Remote Controls, TV On-Off Switches, Posistors, Resistors, Capacitors, - .1

_ Fuses, Connectors. Cables. Toois. Damesic Electrical Accessones and much much mora. . New LNB’S can 4lso be su,pphed 10 order.

EQUIPMENT MANUALS
Large range of Manufacturers Setvice & User information avallable. =
Original manuais supplied if possible. We only show a few examples here. 1 5 LOStOCk Road, Davyhulme

AIWA NSX-800 €95  AMSTRAD PCA386X £1629  AMSTRAD PC5266 £18.31
DNON oA GE MA@ POweRGRaowr  fem Manchester M41 0ES
PANASONIC KXP-1123  £1241  PANASONIC TX2 £952  PHILIPS CM11342 £10.63
PHILIPS Chgs24 742  PHILPSCMBS33 (Mx 1)  £843  TOSHIBAST-U2 £7.49 Telephone: 0161 746 8037
R S LR T SRy Fax: 0161 746 8136

£3.00, bel plsass check fn avord delays. 'Valigity Dates ragored Sor cand orders, alsa the [ssuc Mo. for SWITCH. All siock items
despatched a3 guickiy as poszibie, sabjact la clearance of payment, Alf eMs Sxdject 10 avasiahility - Prices ran change without notice.

Very sofry, we are unable to accept callers — Please order by PHONE or POST.

We accept: VISA, ACCESS. MASTERCARD, DELTA, SWITCH, EUROCARD VisA

-
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Preparing for Digital

Digital TV will hit us in the UK later
this year. Will we be ready for it then?
Do T hear coughs and shuffling feet?
Eet’s start with the public before we
think about the technical side.

To its credit Pace Micro Technology
of satellile receiver fame, whose future
is closely bound up with the success of
digital TV. has commissioned and pub-
lished some market rescarch which is
not very encouraging. The Pace Report
is based on the responses from some
1,200 viewers to questions on their atti-
tudes to digital TV. Only 36 per cent
knew what digital TV was. A high pro-
portion of the viewers consider what
should be the main advantages of digi-
tal TV as being “of no value at all™.
Asked about the benefits of increased
choice of programming only 21 per
cent saw this as being a reason for buy-
ing digital TV equipment: 35 per cent
said that increased choice would be of
no valuc to them. What about interac-
tive TV? An even greater number of
the viewers, 57 per cent, gave this the
thumbs down — “of no value at all” was
their reaction. As to home shopping, 64
per cent could see no benefit in this.
‘When it came to pay-per-view, 65 per
cent showed no interest.

From the technical point of view the
prospect of better quality pictures and
sound is of grcatcr intcrest than the
extra services made possible by digital
TV. The viewers seemed to agree: 46
per cent thought that this would be “of
some value” while 30 per cent were

COPYRIGHT

® Reed Business Information Ltd.. 1998, All rights reserved. No part 3%

prepared to buy sets for this reason.
Other prospects that elicited interest
were “more local news” and “improved
access to government and local author-
ity services”.

Well, it was a rather small sample,
but the results do suggest that a major
marketing effort will be required to get
the public interested. In particular it
may be difficult to get the public to pay
more for TV. If Rupert Murdoch and
others can sign up the best cntertain-
ment. films and sports fixtures for pay-
TV services, the public may have little-
option.

The public has hardly been primed
for the advent of digital TV. What
about the trade? Surely by now the set-
makers should be running courses for
their technical staff and for dealers’
service engingers. But there has been
hardly a murmur. Well we do know
that money is hard to find in this high-
ly competitive industry, but surely
someone should see that this is an
investment for future success and prof-
1ts.

In the past local colieges have been
responsible for much tcchnical train-
ing. But in recent years there have been
fewer and fewer courses for prospec-
tive or established TV/video techni-
cians to attend.

It al! looks to be rather a shambles.
But perhaps wc ncedn’t be too
alarmed. With modern technology, by
which 1 mean all the work being done
within those little plastic things, it’s not

COMMENT

s0 important [0 have a detailed knowl-
edge of signal decoding and processing
techniques. How many headaches has
teletext caused, or Nicam scund? Do
you know exactly how thesc systems
work and what goes on in those chips?
Probably not. And by and large i1 does-
n’t matter. You check the supplies and
the conditions at the various pins.
Anything badly amiss here and the
problem is scon solved.

It was quite different in the other-
wise comparable early days of colour
TV, when discrete component technol-
ogy was used for decoding. Then you
did necd to know what went on and
which stage did what if you were to be
able to deal with faults such as no
colour. unlocked colour. incorrect
colours. Hanover bars and so on. The
chip has made this largely unnecessary,
and as a result has simplified servicing
no end. The main headaches with
today’s servicing are caused by things
like dry-joints that can be responsible
for intermittent and other hard to pin
down conditions.

1 don’t want Lo sound unduly blasé
about this however. Clearly if no one
has a clue we will be in difficultics and
the trade will get a lousy reputation.
Some training is essential, and now is
the time when it should be being organ-
ised. Training is required for bench
tecchnicians, field and installation tech-
nicians and technical sales staff. The
fact that so little is being done is nol an
encouraging start to the digital era.
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http://www.telepart.co.uk

‘ Possibly 2 FIRST AGAIN, you can search our www site for video spares, semiconductors, remote controls, satellite geat, line output
transformers and CCTV components. Its simple and will only cost the price of alocal call. You can order parts, enquire about parts, or
simply send 2 message. All at the cost of a local call. If you don't have the gear to access the internet get straight in touch with yourlocat
computer supplier or ask us fora fact sheet.
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28C1573 0.52 250882 043 BC3AT7 0.11 BFO70 0.43 BZVv85CaY1 0.15 LM324N 148 To053vV 1.35 TDA3653CQ 257 U28298 3.40
2501675 014 2508983 641  BCS47A 0.04  EFREOA 068  BIX6110 016  LM339N 050 75064V 187  TDA3654 144 (ragaz 146
25C1685 0.21 250965 0.67 BC3478 0.11 BFY51 0.39 825111 0.10 M494B1 1185 TAT120P 0.66 TDA3654Q 2.82 3
25C1740 0.16 2509658 105  BC548 011  BRIOO 018  BS1I2 013  M52I8 069  7A7280P 274  10A2500 gpg O3B 1.20
2SC181SY 041 23K1117 3.40  BC548A 011  BRIO3 0.62 BX61120 0.28  M54SAAL 204 ja7281F 320 TDASOIH 957  UC3BWN 101
2502001 0.23  28KI1118 340  BC548B 0.06 BRX44 1.02  BIX61I3 011  M58655P 496 Ta7698AP 597  TDA4503 400  (PCI3IBAV 385
2802023 3.18 2SK30A 0.35 BC548C 0.14 BRX49 0.43 BZX6116 0.19 MAX232CPE 470 TATT7EP 5.11 TDAASUSE 7.35 UPE13650 .70
28C2073 1.03 7407 0.69 BC5498 011 BRY5S 0.28 BZX5120 019 MC13002P 7.69 TAB205AH 4.50 ThA&505M  11.97 B
| 2502078 1.00  74HCO4 0.88  BC5508 0.16  BSX20 035  Bmsl22 019  MCIBIZCT 077 TABZIOAH 0.00  TDA%510 278 UPCI378H 171
| 2502120 0.23 7805 0.8  BC550C 0.09 BTI3%600 120  BIX6I7v4 007  WIS003 223 TAS210H 479 TOAMSE0 1005  upc13%dC 1.9
2502229 0.31 7806 060  5CH56A 0.1  BTISIS00R 112  BI¥6133 012  MIZ955 077  TAS2I5H 496  TDAIGO0 214 ociiamd 209
f 2502230 055 7809 0.69  BC5563 0.14 BII5I800R 115  BXX6I36 019  MIBO2 291 TAR2I6H 801  TDA%00/2/3 282 %
| 2502235 0.36 7812 052  BC5S7 0.09  BU208A 145  BIXB13V9 014  MIEI300S 0.86  TAB221H 0.00  TDA4EOL 146 UPClisgR 231
2502236 036 7805 0.35  BCS578 0.18  BUZ08D 161  BIX6LIVE 011  MEISOD4 205  TABAUIK 231  TDAEO0ID 146 UPCHTAS 0.86
- 2502240 021  AALL9 0.36  BC3538 0.18  BU250BAF 158  BIX6168 011  MIE30SST 045  TABAZTK 376 TDA3605 410 yauop 578
| 25C2271 067  AC1Z7 071  BCSS8C 0.09  BU2508DF 158  BIXG1EVZ 011  ME340 045  TAS71SN 7.69  1DA4605Z 187
2502274 035  AD162 096  BC5598 0.14  BU32%A 1.35  BIX61EVE 019  MF13004 205  TABT39P 601  TDA4950 176 I3 0.28
252335 112 AF127 248  BCSS0C 0.11  BU4DE 0.69  BILTVS 009  MFI8204 607  TAAS5508 031 TDA7210A 257  ITX650 051
[F YOU DONT SEE {F LISTED ASK FOR QUOTE. GIVE MAKE, MODEL, LOCATION, REMEMBER TC ADD £1.00 POST & HANDLING U.K. MAINLAND ONLY. EXPORT AT COSY. ADD 17.3% VAT TO TOTAL
harm __- - i : : o . - . - -~ o
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compete on QU2
We will not cornprornlse and yet our prices are often less.

TRADE GUIDE
to ECONOMY Remote Controls |

Contains over 5000 references to model
numbers for which we can supply an
economy remote control. The range has
been well tested over a : 4
number of years and the
majority are available at
£6.95. Send now for your
FREE guide and you wili be
well on the way to increas-
ing your profits. All are
norma] stock items - phone

1O - - ; -
' pdz now ask
ior Cl sﬂﬁy‘u. Price 1 |I»S'|' .u‘,ﬂ; :

SR - Sl

PSU ﬁrlaib klisﬁ The Sa Jggl,lle *

T %6, 95 Pace - PRDSOO PRDQOO )0,PS! R'BOO “Ferguson SRDS5,SRDI1S, Grundig STR] Maspm] You could say thar what author Martin Pickering
SRE2506/1,3508/1, Mﬁnpssmsomuanhauansso,ssawsnoo ToshibaTU-SD?OO,SATQQ doesn't know about sateliite receivers isn't worth
EIT2 £6.95 Pace - 55500,8200,9210,MRD920, Ferguson SRV1, Gnundig GIRD2000,3000, Philips STU801, Network | knowing. 240 pages cammed foll of ®
00,9200, Bush IRD150, Nokia SAT1500, Maspro SRE2505,3505, 4505, Alba SAT5600, Finhuex SR5700, Thompson SR54 BRI i

KITS 28.83 Amstrac - SR510,520,540 SRDR45,SRDS50 KIT4 £6.95 Amstrad SRD500 :

KITS £6.95 Amstrad SRX820,340 etc (export modeis) EIT6 £6.95 Pace D100,120 !
KIT7 £6.95 Chuxrehill DZMAC decoder EITS £5.95 Pace MSS100 seqoences for parcnal fock

KITY 29.45 Pace MS5200,300,Apollo KIT10 £18.11 PaceMSS500,1000 ca LINB's, ists of manuf;

XIT1] £5.83 Ferguson SRD4 KIT1Z £1645Ech SRSSm(eaﬂyPSUMthadms(er) lleeoup the ¢ : Vi Il your first repair
XIT13 £20.71 Echostar SR6500,7700,8700 KIT14 £23.95 Amstrad SRDG00 [ar : '“? 'i

EIT15 £7-36 Mimtec {Sorenson PSU type only) : & ey & un“u

Economic Devues

32 Temple Street, Wolverhampton, WV2 4AN, UK Tele ++ 44 (0)1902 773122 Fax ++ 44 (0)1902 429052
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TEST EQUIPMENT |

TELEVISION TEST FUNCTION GENERATORS &
PATTERN GENERATORS SAUDIGOSCIELATGECRES o

T GV 6ga/11 _
MULTI STANDARD |

PAL, SECAM and NTSC, " 835

all in one instrument. LTS

With NICAM, Teletext, o] m
VPS and remote control. CRT REJUVENATORS & SWiTCH M1

Synthesized VHF & UHF MODE POWER SUPPLIES

coverage, with video, R.F.,, R, G, B and other test signalling outputs.

| GV 264 SATELLITE TV GENERATOR

| Simulates satellite TV signals, with output level
| control and voltage / load measurement.
| | Repairs on satellite TV receivers can now be
| conducted under stable test signal conditions. |

A

TV & SAT LEVEL METERS FOR

#| Gv298 TVPATTERN GENERATOR  ANALOGUE & DIGITAL SIGNALS
| Low cost VHF & UHF synthesized generator, :

with R.F., video and SCART outputs. Latest : e 5 ;

| technology in pattern generation. Now a

- | populartestinstrument in workshops across

the television world.

GV 241 COMPUTOR MONITOR TEST
GENERATOR

Simulates the computer interface, offers user
friendly connector arrangement, achieving
widest range of monitor compatibility.
Essential to all technicians who test monitors.

VG990 & GC981B

PORTABLE PATTERN GENERATORS
Internal rechargeable batteries means these
pocket size generators can be used
anywhere. Field staff can test with confidence.
Supplied with carry case, cables and AC
mains charger.

TELEVISION CHANNELISED & M
MAST HEAD AMPLIFIERS

T CHOICE ~ QUALITY AT NO EXTRA COST

& NOA 34V ~ AL V.LIDIA HO4 AQV3H

LEIR

[
|

ALBAN ELECTRONICS LIMITED
Alb an 6 CAXTON CENTRE, PORTERS WOOD,
ST. ALBANS, HERTFORDSHIRE, AL3 6XT.
TEL : 01727 832266 FAX : 01727 810546




Reports from
David €. Woodnott
and Adrian Spriddell

Sony CCDTR305E

No playback was the compla:nt
with this camcorder. Inspection
revealed that there were other prob-
lems. like a rolling black-and-white
E-E picture. Although there was no
playback, as far as could be ascer-
tained the mechanism operated nor-
mally in all modes.

I've had problems with this par-
ticular model before because of
incorrect or scrambled data in the
EEPROMS (pages D and F). So 1
did a quick reading. This was a
-good move — page D was empty!
All was well after reprogramming.

Checks were carried out to deter-
mine the cause of the memory loss.
but none was found. After a long
soak test the unit was returned to
the customer. That was eight
months ago. and all seems to be
well so far. Of course he probably
hasn’t used it yet! D.C.W,

Panasonic NVMS2B
The complaint with this full-size
unit was “weak camera pictures”.

All playback etc. functions were
OK. On test [ found that the camera
E-E picture signal was of low
amplitude at only some 0-3V —
checked at the AV connector with
75C2 termination. Since the signal
level remained the same under all
lighting conditions it seemed that
the iris assembly might be at fault-
This tumed out to be the case.
The iris motor had leaked oil
which had contaminated the iris
vane assembly. From past experi-
ence I have found that it’s unwise
10 try to clean these units to save
expense — the cost of a complete
pew assembly is modest. Bear in

mind the considerable amount of
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time required for dismantling,
cleaning. setting up etc. Having fo
do the whole thing twice is not rec-
ommended! D.C.W.

Sony CCDV5000E

This top-of-the-range (in its day)
camcorder was brought in because
it was inoperalive, with only the
DEW symbol flashing — in the EVF
and LC displays. The cause was
simply a bad connection at CNOO2
on the main syscon PCB. T cleaned
and refitted the connector pins then
carried out a service to complete
the repair. D.C.W.

Canon UC10E

I've on several occasions men-
tioned the common types of
mechanical fault that you get with
units which use this mechanism —
they are often caused by excessive
pressure being applied to the cas-
sette when it’s inserted. This can
bend the supply reel spindle eic. (or
worse). So when this one arrived
with a note that said “noise band on
picture and intermittent shut down”
[ was not unduly worried. Quite
normal I thought, and estimated
accordingly.

After straightening the supply
reel spindle and checking for cor-
rect back tension I realigned the
tape path. OK so far. A tape was
inserted (fortunately not an 8mm
test tape) and playback was seleci-
ed. The moniior produced a picture,
which looked 10 be OK. After thirty
seconds of play however a noise
band appeared at the bottom of the
picture then disappeared, only to
reappear after a short while. This
state of affairs continued until I
stopped the tape.

The other mechanical functions
were then tried. Fast forward was
OK. also rewind apart from a cyclic
rartle and vibration that came from
the back-tension assembly. [ also
found that the lower edge of the
tape was being severely chewed.

Play was once again tried. which
confirmed the previous symptoms.

1 also noticed that the tape was
being stretched and chewed at the

point between the take-up guide
and the pinch roiler. In fact the tape
was under so much tension at this
point that it would sometimes
*sing’ like a violin string! Yet the
back-tension was OK. The tape
would ride up and down around the
drum, and was also under cxcessive
tension here.

I eventually found that the supply
roller guide sleeve had seized on its
spindle. It looked OK and was cor-
rectly positioned. but it wouldn’t
revolve. A new guide cured the
problem.

Since that first experience I've
had other units with ‘sticky’, errati-
cally revolving guides. If the guide
has not totally seized, cleaning usu-
ally clears the trouble. We live and
leamn! D.C.W;

Chinnon VC1700

I was told that this handy-cam style
unit wouldn’t record or play back.
The cause was lack of the capstan
FG signal. This was immediately
obvious. not only from observing
the action of the mechanism but
from the fact that the motor ribbon
cable was damaged! The damage
was satisfactorily repaired by link-
ing across the area affected. Just as
well, as the motor is now no longer
available. D.C.W.

JVC GRS505E

All fumctions worked but there was
no output to the monitor when the
RF unit was used — when an AV lead

| was used the picture and sound were
| OK. Diode D2 on the jack PCB had

failed, removing the 8V RF supply. A
faulty AV lead, which had previousy
shorted out the 8V supply, was the
cause of D2’s failure. D.C.W,

Canon E50E

If there is no viewfinder picture;
check for around 1V or so of lumi-
nance at the input pin (11) of the
AN2514 viewfinder driver IC. Then
sec if it comes out at pin 13. If
there’s luminance at pin 11 but noth-
ing comes out, replacing C2901
(100pF, 6V) will probably put mat-
ters right. A.S.
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Conditional Access Row

ritish Digital Broadcasting

(BDB) has chosen SECA’s
Mediaguard conditional access
(CA) system for its set-top decoder
boxes in preference to a News
Datacom system. BSkyB is to use
the News Datacom system and is
threatening to take legal action
against BDB, alleging that when
BSkyB withdrew from the BDB
consortium there was an agreement
to use a common CA system. News
Datacom is a subsidiary of News
Corporation, which has a forty per
cent stake in BSkyB. SECA is a
partnership between the French pay-
TV group Canal Plus and the
German publisher/TV company
Bertelsmann.

It’s believed that BDB’s
decision was taken on cost and
proven technology grounds. The
SECA CA system is already in use
for services to Continental Europe,
whereas the News Datacom system
is still under development. BDB
expects satellite and terrestrial
digital TV broadcasters to transmit
CA information for both systems

simultaneously, a process known as
simulcrypt, to enable different
types of deccder to be used. It
admits that there is not going to be
100 per cent compatibility between
the systems initially. Users wishing
to add satellite to DTT (digital
terrestrial TV) reception could buy
an adaptor, which might cost about
£80, to plug into their BDB set-top
boxes. It seems that the main
problem relates to the inability of a
BDB box to handle BSkyB’s
clectronic programme guide, which
is designed to help viewers find
their way around its 200 or so
digital TV channels.

Both broadcasters claim to be on
course for the launch of their
services, BSkyB in June and BDB
in the final quarter of the year.
Representatives of UK broadcasters
and television regulators however
have met the Radio Commun-
ications Agency to voice concern
about delays in negotiations over
the right 1o use international
frequencies for DTT. The
broadcasters had already

complained to Margaret Beckett,
the trade and industry secretary,
about slow progress in negotiations
with France and Belgium.

There has also been dispute
about the provision of interactive
services (home shopping etc.).
British Interactive Broadcasting
(BIB), which is to provide
interactive services for BSkyB, had
planned to use a video-based
technology known as Open TV.
Other broadcasters are planning to
use an internet-based technology
such as Microsoft’s WebTV. It
seems that BIB is now opting to use
a compatible standard. Carlton and
Granada, joint owners of BDB,
have been working with WebTV on
TV viewer access to the internet.
The WebTV system has been on
sale in the USA for over a year and
has attiracted some 200,000
subscribers.

The Independent Television
Facilities Centre predicts that digital
TV will result in a huge increase in
the demand for subtitling for deaf
and hard of hearing viewers.
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BREMA Highlights Sterling Threat

The House of Commons trade and
industry committee. which is
investigating Japanese investment
in the UK. has been told by the
British Radio and Electronics
Manufacturers’ Association
{BREMA) that the strong pound
and high UK interest rates are
threatening the UK’s position as
the leading manufacturer of TV
sets in Europe. Ten of BREMA'’s
fourteen full members, including
Sony, Matsushita, Toshiba,
Mitsubishi Electric, Hitachi and

Sanyo, are Japanese owned. Last
year the industry produced over
six million sets worth about £2bn
at retail prices. This is about a
third of European production. The
UK had a TV set trade surplus of
some £500m last year.

BREMA points out that further
inwards investment in the
industry is being discouraged. It
would also like to see an early
decision on UK entry into
European economic and monetary
union.

California-based video specialist 8x8 has
launched its ViaTV phone in the UK at around
£400. All you require is the unit, a sfandard
phone line and TV sef to plug info - and someone
with the same equipment at the other end. Other

models, one of which uses o comcorder, ore to
follow.
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Cable and Satellite Exhibition
The 11th Cable and Satellite Exhibition will be held at Earl’s Court 2,
London on May 18-20th.
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Digital TV Coverage

The ITC has laid down a three-phase strategy for the start of digital TV
services in the UK. Transmitters in the Phase 1 list must start broadcasting
from the digital TV commencement date. This is expected to provide cov-
erage of about 70 per cent of the population. Transmitters in Phase 2 must
start within eight months, while those in Phase 3 must start within sixteen
months. This will bring the coverage up to 90 per cent. Here’s the list:

Phase 1: Belmont, Bilsdale, Black Hill, Caldbeck, Caradon Hill,
Craigkelly. Crystal Palace, Divis, Durris. Emley Moor, Freemont Point,
Hannington, Mendip, Moel-y-Parc, Oxford, Pontop Pike, Rowridge, Sandy
Heath, Stockland Hill, Suiton Coldfield, Tacolneston, Waltham, Wenvoe
and Winter Hill.

Phase 2: Main stations Angus, Beacon Hill, Blaenplwyf. Bluebell Hill,
Carmel, Darvel, Dover, Heathfield, Limavady, Llanddona, Midhurst.
Presely, Ridge Hill, Rosemarkie, Selkirk and Sudbury. Relay stations
Bristol 1.C., Fenham, Guildford. Hemel Hempstead. Idle. Kitvey Hill,
Lancaster, Nottingham, Saddleworth, Sheffield and Whitehawk Hill.

Phase 3: Main stations Bressay. Brougher Mountain, Chatton. Eitshal
Huntshaw Cross, Keelylang Hill, Knock More, Redruth, Rumster Forest,
The Wrekin and Torosay. Relay stations Aberdare. Brierly Hill, Brstol
K.W., Bromsgrove, Chesterficld, Fenton, Hastings, Keighley, Lark Stoke,
Malvern, Olivers Mount, Pendle Forest, Plympton, Pontypool, Reigate,
Rosneath, Salisbury, Storeton and Tunbridge Wells.

....II.....'........................‘............

TELETOPICS

JBC has introduced the Advanced Series range
of soldering stations. Temperature fluctuations
of 70°C with conventional irons are reduced to
30°C, cutting job completion times by half. As
the maximum working temperature is 350°C
compared to 450°C, the risk of damage to
adjacent components and the PCB is substan-
tially reduced’.: Automatic rest-state registration
leads to a dramatic temperature drop, thus
avoiding tip oxidation - tips are claimed to
last up to fE:ve times longer than with conven-
tional irons. The integral stand enables tip car-
tridges to be changed quickly with the station
fully operational - the working temperature is

Business News

in announcing record profits last
year Philips has made clear that its
policy will be to increase marketing
expenditure and focus on high-vol-
ume consumer electronics. from TV
sets and audio systems to mobile
telephones and also some business
electronics products. Chairman Cor
Boonstra wants the company “to
become a leading force in the digi-
tal revolution™. Profits reached
F15.7bn (£1.7bn) against a loss of
F1590m (£175m) in 1996. Sales
increased ten per cent to F176.5bn
(£22.77bn).

Philips TV Test Equipment has
been acquired by Panta Electronics
of the Netherlands. Its name has
been changed to ProTeleVision
Technologies A/S, or PTV. Panta

Electronics has announced its inten-
tion to invest in PTV to strengthen
product development and human
resources. PTV’s products mainty
serve studio, transmission and TV
set manufactunng requirements.

Microvitec has sold its moni-
tors/displays division to Conrac
Technology of the USA. a formet
marketing partner. The division
made an operating loss of £2.4m on
turnover of £11.4m in the six
months to the end of June 1997, its
worst result in seven years.

Satellite equipment supplier
Longreach Group plc has bought
Electrotech Distribution, giving it
exclusive distribution rights to the
Maspro brand in the United
Kingdom and Ireland.

.'..‘.............O.......I..ﬂI......I......"Z..U..

The Analogue TV Switch-off

The government has refused to
announce a cut-off date for
analogue TV transmissions but has
nled out a five year after the start
of digital broadcasting option as not
being practical. It plans a period of
public consultation. and has
accepted a National Economic
Research Associates (NERA)
recommendation to study the take-
up of digital TV for two years
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before announing a cut-off date.
The NERA study suggesis a close
down in 10-15 years’ time.

Chris Smith, the Secretary of
State for Culture, Media and Sport,
has said “T would not wish to switch
off analogue broadcasts until digital
receivers are as universally installed
in households as analogue ones are
now.” TV sets are replaced on
average every eight years.

reached within two seconds.
For further details contact JBC Solderin

Road South, Stockport, Cheshire SK2 6NG -
phone 0161 474 0299, fax 0161 474 0288.

Digital Digest

Intel, Hitachi, Matsushita, Sony and Toshiba have
developed a digital encryption technology to pre-
vent illegal copying of digital information in
recorded, transmitted or sofiware form. It’s appli-
cable to CDs and DVDs. and can be used to pre-
vent digital pay-TV transmissions being copied.
The format is based on public and symmetric key
cryptographic techniques. A code would have to
entered before copyright material could be trans-
ferred from one device to another.

Subscribers to the French pay-TV service
CanalSatellite can use a new interactive system
called Zapfoot, which has been designed for view-
ers of French First Division football games. While
one game is being watched, on-screen messages
appear announcing significant events in other
games: by pressing an OK button on the handset

| the viewer can automatically switch to the game

relevant to the message.

Nokia has taken out a licence with internet pio=
neer Spyglass Inc. to use its Mosaic web technolo-
gy in a new generation of set-top boxes. These will
offer interactive services such as e-mail, internet
access and home shopping. The Mosaic browser
technology has been designed specifically for non-
PC applications such as set-top boxes and internet
phones. While most PC browsers require at least
| 10Mbytes of RAM, Mosaic requires only 3Mbytes.

Solutions Ltd., Marshall House, 255 Welﬁngfon
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Ferguson 59P7 (ICC5 Chassis)

I’ve heard many disaster stories about repairing these
sets, but the problems I've had to date have been quite
straightforward — I bet ' pay for saying that! This set
for example was dead. One of the four BY255 mains
bridge rectifiers was short-circuit, also the S2000A3
chopper transistor TP24. As usual the power supply
area was full of dry-joints. It has been my experience
with these sets that the best way to avoid bounces is to
sit down, make myself comfortable and resolder all the
power supply joints carefully. even the ones that look
good — and don’t forget the posistor in the degaussing
circuit. After doing this and replacing the faulty com-
ponents I powered the set via the variac. As all was
well, a direct connection was made to the mains sup-
ply. Again the set worked correctly.

When the set had performed faultlessly on soak test
for eight hours T phoned the customer and collection
was arranged within the hour. The instant 1 put the
phone down the set went dead ~ including the channel
indicator. I bet you know that sinking feeling well.
With the set back on the bench, I removed its back and
switched on. It came to life straight away, without any
hint of trouble. T tapped this and prodded that but the
set behaved faultlessly. “Oh dear” I thought, “now
what?”

Lady Luck was with me however, or most likely felt
sorry for me. As I brushed against the mains lead the
set went dead again. It could be switched on all right,
so I wiggled the mains lead and heard a faint arcing
noise in the mains piug. I felt mixed emotions when I
removed the mains plug’s top cover and gazed inside.
Stupid of me — surely by now I've leamt always to
check customers” plug wiring. This one was potential-
ly lethai. The live and neutral screws were very loose,
and the insulation on both wires had been stripped
back to the cable grip. How on earth they didn’t touch
each other is beyond me.

As I finished making good the plug and refitting the
set’s back cover the customer amived. He paid up
cheerfully and, as he departed with his set, he glanced
back and said “do you fix hairdryers — ours keeps
going off and on”.

“Did you put the plug on?” I asked.

He nodded to indicate that he had.

Smiling politely, I suggested that he should check the
wiring.

Toshiba 214T7B
This was an interesting fault. The customer com-
plained that there was no sound. In fact I could jusg

hear very faint sound with my ear close to the speaker.
The volume can be adjusted by a rotary control
beneath the control flap — this was turned to maximum
— by the handset’s up-down butions and, of course, the
mute button.

A finger and screwdriver blade hum test at the input
to the TDA1015 audio cutput chip 1C621 proved that
it was OK. So 1 connected my scope to the TA7680 IF
chip’s audio output pin 2. There was plenty of audio
here. Thus encouraged, I traced the print to pin 15 of
the TDA1524 chip IC620. This is a stereo or Lwo-
channel tone control chip that should provide a mono
output at pin 11. There was no output here. To prove
that IC620 was faulty, 1 checked that its input and out-
put were AC coupled then linked pins 11 and 15
together. Sound blasted from the speaker. A new
TDA 1524 chip restored normal, controllable sound.

Hitachi CPT2176 (G6P Chassis)

This set was dead apart from a faint squeal that came
from the power supply. When I disconnected one end
of L795 to isolate the line output stage the power sup-
ply delivered the correct 110V output. From the outset
1 suspected the line output transformer. which in fact
tested faulty. But with the transformer removed the
power supply refused to work at all. I decided not to
worry about this until a2 new transformer had been
obtained and fitted. The following day I fitted the new
transformer, reconnected L795 and switched (he set
on. Apart from the need to adjust the first anode and
focus controls all was well.

Looking at the circuit diagram, | noticed that the wind-
ing connected to pins 1 and 2 of the LOPT provides
feedback to the power supply. I assume that it provides
pulses to synchronise the operation of the line output
stage with that of the power supply, and that this is the
reason why, with the transformer missing, the power
supply didn’t work.

Mitsubishi CT2525

The fuse and the 4-7C2, 5W surge limiter resistor R901
were open-circuit. The 2SD1887 chopper transistor
Q901 and the 3V zener diode D909 were short-circuit.
I read somewhere that if you get a low resistance read-
ing across D908 and D907 the TEA2164 chopper con-
trol chip is suspect. I did, so I replaced the chip as well
as the other parts. I then resoldered numerous suspect

_joints in the power supply area. It was finally switch-

on time. As usual, I brought my trusty variac into oper-
ation.
The setfired up normally and produced a“goed pic-
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mre and sound. But after a few minutes I sniffed some-
thing cooking. After switching off I checked the chop-
per transistor with my finger to see if it was being
asked (o pass too much current. It was far too hot. I
decided to check its 47iF base drive coupling capaci-
tor C906. A multimeter resistance check suggested
that it was OK. a reading of 32pF was obtained with
the capacitance mecler, but a scope component tester
display showed that it was definitely very leaky. When
1 fitted a replacement, rated at 105°C, the power sup-
ply operated at normal temperature.

Ferguson FV62LV
In either the E-E or the record mode the picture would
intermittently disappear into snow, as if the aerial had
been disconnecicd. The cause of the problem was
immediately obvious once the top cover had been
rcmoved, or so I thought: the funcr connections to the
PCB were all badly dry-jointed. Almost open-circuit in
fact. But resoldering them made little difference.
Closer examination revealed that the acrial socket’s
centre conductor had broken off inside the tuner mod-
ule — because the customer had been frantically wig-
gling the aerial and RF leads in the hope of getting his
picture back. Another job for MCES.

Orion D3100VP

The owner of this centre-rnounted deck machine (Pm
not keen on them either, Jeff) complained that the
playback picture would disappear into snow for a fcw
seconds then right itself. The machine could work for
days without the fault putting in an appearance. “Oh
dear” I thought, looking at the four VCRs and two TV
sets on the soak tcsi bench. Formunately the fault
appeared within minutes of my selecting play. One
thick, snowy noise bar developed across the centre of
the picture: it spread out to fill the top and bottom of
the screen, then retracted to the cenire again. This dis-
play was repeated three more times, with the sound
pitch varying. Then, as the customer said, everything
was back to normal. T thought about the possibility of
missing or low-amplitude control pulscs and cleaned
the audio/control head. Then the machine joined the
others on the soak test bench.

1 connected a monitor, inserted a tape and prepared
myself for a long wait. In order to start at the beginning
of the tape, | selected rewind. The nature of the prob-
lem then became immediately obvious. The capstan
rumbled then emitted an ear-piercing. high-pitched
squeal as its speed increased. 1 though it was going to
disintegrate, and hurriedly pressed the eject button.

Accessibility above and below the deck is. fortunate-
Iy, good with this machine. Once the capstan shaft cir-
clip, the three retaining bolts and the bottom cover
have been removed, the capstan flywheel can be gen-
tly withdrawn away from the stator PCB. If you gel
this problem you will see a brown stain on the shaft
where lubricant was once present. 1 used a cotton bud
and methylated spirits to rcturn the shaft to its original
shiny finish, then lightly greased the base of the shaft
and reassembled the machine. 1 was rewarded with
guiet reel functions and no more capstan speed varia-
nons.

NEI 2891 (CE25 Chassis)

To say that this set was dead was an understaterment.
Tis power supply had suffered a severe headache, and I
wondered whether it was going to pass this on to me.
As I peered down at the lifcless power supply section
of the chassis I noticed the charred remains of two
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resistors and a bulging electrolytic capacitor that was
Jjust waiting to burst.

Some quick resistance checks seemed to indicate that
there were shorts and open-circuits everywhere. It
looked as if it was a nightmare. As the customer was
there in front of me 1 decided to warn him. “It’s not a
while-you-wait job” 1 said, “you’ll have to be prepared
to spend £80 or £90” — hoping that he would take the
sét away. But no. “OK”, hc replied. “when will it be
done? It’s the wife’s only pleasure you see.”

T decided that the best plan was to check every com-
ponent in the power supply individually, either by lift-
ing a leg and measuring the resistance or, with capaci-
tors, the leakage. Transistors were checked by desol-
dering two legs and checking for shorts. This method
enabled me to draw up a fist as I progressed. It sounds
like a long and laborious approach to fault finding, but
took only about a quarter of an hour.

The list of definitely failed parts was as follows:
Trl00 (SGSIF344) chopper transistor, D104 5-1V
zener diode and TDA8380 chopper control chip all
short-circuit; IC100 (TCTD1101) optocoupler diode
section leaky; R102 (0-22€2) and R109 (13-7k€2) both
bumt out: and C122 (22pF, 100V) very leaky. 1
rcplaced these items then powered the set via my vari-
ac. I was delighted when it burst into life and all was
well.

Philips G110 Chassis with 5-VHS

The customer complained that there was no sound
when the input connection was made via the two S-
VHS phono sockets. Audio connected via the scart
socket was OK. Fhad visions of spending the day car-
rying out scope checks in complicated switching cir-
cuitry, so I decided to have a cup of tea to clear the
head then go about the job logically. Well, it mighr
start off that way, before frustration and guesswork
took over.

The basic circuitry involved is shown, in simplifred
form, in Fig. 1. Audio input via pins 2 and 6 of the
scart socket is presented to pms 2 and 12 of the
HEF4053 audio switching chip 1C7905. The S-VHS
audio inputs go to pins 1 and I3 of this chip. The
selected output appears at pins 14 and 15 and is then
passed to pins 18 and 20 of the TDA8425 audio pro-
cessor chip 1C7260.

1 disconnected the scart plug to view the S-VHS
audio conditions. Signals were present at pins 1 and 13
of IC7905, but therc were no outputs at pins 14 and 15.
So pins 2 and 12 were permanently connected to the
outputs. Fortunately the switching control inputs at
pins 10 and 11 were OK. This meant an internal fault
within the chip, which was confirmed when a replace-
ment restored correct switching and S-VHS sound.

SERVICING

Control inputs FIGE
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Pace §59200 Power
Supply

You find that the BUT11A chopper
transistor Q1 has gone short-circuit
and replace the usual components,
especially C9 (1uF). If you then
tind that the receiver fails to work
and the LEDs blink on and off
faintly, check the value of the
0-22Q current-sensing resistor R13.
Tt usually goes open-circuit when
Q1 fails, but can go high-resistance
instead. In once case recently R13
rcad in excess of 4Q, though it did
not look distressed.

The clue with this fault is the
fact that the LEDs blink on and off
with no noise from the power sup-
ply. If they blink on and off and a
distressed ‘pinging” sound comes
from the power supply, the cause
of the trouble is more likely to be a
short across one of the LT lines.

In view of the servicce that these
receivers have now provided, the
mains bridge rectificr’s reservoir
capacitor C7 (47uF, 400V) should
be replaced whenever enc of these
receivers comcs in for repair. If C7
1s open-circuit the receiver may
rcfuse to start or fail again within a
very short time. A common symp-
tom is a S0Hz buzz from within the
box with a hum bar on the screen.
You will often find that C7 is
bulging at the top and maybe has a
split plastic covering as well. A
neaby lightning strike can finish it
off, leaving the rest of the receiver
mtact.

When a customer brings one of
these receivers in for repair 1 ask,
wherever possible, for the mains
lead — il it’s of the detachable Pace
type — to be brought in so that the
condition of the mains plug can be
checked. Any poor contact here
can result in sparking and early
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| failure of the power supply.

There are lots of dubious two-
pin, three-way uadaptors in this part
of the world (Portugal). To confuse
matters they are called “triplers”.
Some have the same habit as their
TV namesakes, internal sparking,
which is unfortunate for any chop-
per power supplies that happen to
be connected to them. We supply a
known good-quality threc-way
adaptor to those in need of onc
because they lack mains outlcts.
But this has to plug into the mains
socket, which may also have bhad
habits — especially if elderly! H.C.

Off-air Software

Off-air software downloads for the
Pace DVRS00 rcceiver used with
the Dutch Multichoice package
started some months ago — mainly
for changing the menus from
English 1o Dutch and adding the
Canal Plus logo (formerly
Filmnet).

Further downloads are now
available. They take about eleven
minutes. With the latest onc the
receiver will provide teletext oper-
ation (previously not possible). The
tree-to-air channels. which were
previously blocked. also become
available together with a selection
of ten "Home Channels’. These can
be set individually for default fre-
quency, symbol rate and crror cor-
rection values: for example
[2.012MHz frequency. 27,500
symbol rate and 3/4 error correc-
tion 1s the Home Channcl for
Multichoice. By going into the
installation menu the uscr can
scroll through the home channels
and reprogram them if required.

You can normally find whether
a software upgrade is available via
the installation menu. You are then

S

Satellite Notebook

| asked if you wish to proceed. the

process taking about eleven min-

| utes.

One or two DIY customers have
had problems and have managed to
“crash’ the receiver during the
upgrade process. On-screen menus

| are not available to restart the pro-

cess, but the receiver can be forced
to take a new download via the
front-panel buttons. The procedure
is as follows.

Power up the DVRS500. When
dL starts to flash on the front
panel, press the standby button.
The d then stops flashing but the L.
conlinues. Next press the — button.
The d will start to flash again then
stop. Al this point press the + but-
ton. There will then be a continu-
ous dL display and the mail mes-
sage LED. which is labetled with
an envelope symbol. should light
for five seconds.

The upgrade should then stari.
Iis completion is indicated by rA
showing in the front display, which
is a sight to behold during the
upgrade, with all manner of won-
drous seven-segment LED display
combinations!

Don’t start an upgrade during
bad weather, when there is a likeli-
hood of signal attenuation or a
power cut, as you may have to do
it all over again. H.C.

Cambridge LNBs

We’ve had problems recently with
two new Cambridge universal
LNBs. They both produced the
same symptoms. For a few minutes
they would work normally, then
‘the signals would gradually
become weaker with lots of on-
screen patterning. Torque screws
hold the inner screening cover in
place. In both cases tightening the
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screws cured the fault. The pattern-
ing no doubt aris¢s as the LNB
warms up and the case expands
slightly.

The cover serves two purposes.
It provides the cavity area for the
local oscillators — high- and low-
band with a universal LNB — and
screens the low-noise amplifier
section. The latter is prone to insla-
bility should the individual stages
not be properly screcned, as output
signals will feed back to the input
stages.

Tightening the cover down does
not affect the LNB’s output fre-
quency (the space between the tun-
ing screw and the resonator disc in
the local oscillator cavity sets the
exact outpu! range). I’ve checked
this with both pretuned analogue
and digital receivers: after tighten-
ing the cover down the output has
been spot on — even with the
recciver’s AFC switched off.

Do the tightening carefully:
tighten the screws gradually. in
turn. Don’t overtighten one whiie
the rest are still semi-tight, as the
cover may not sit properly over the
PCB.

Previous (non-digital) models

didn’t require the cover to be so
lightly fastened. though the same
problem could arisc with early
Continental Microwave (CMW)
LNBs — especially in the summer
months when the case expanded
because of increased temperature.

Some non-digital Cambridge
LNBs, both the largér- and small-
er-cased models, suffer from inter-
miltent output after quite a long
period of trouble-free operation.
The cause is normally a dry-joint
between the F socket’s pin and the
PCB assembly. The pin seems to
loosen from the originai soldering:
again, case expansion and tempera-
ture possibly play a part in this.
H.C.

UHF Interference
A Philips-branded four-output
LNB (Astra low/high band at any
port) produced spurious signals
across the UHF band, right down
to 470MHz. Normally this would
not have mattercd, but a UHF dis-
tribution system was in use and
some of the mess coincided with
one of the local UHF channels.
The customer had brought the
LNB from Holland. As a mixture

SATELLITE
=252 e

of analogue and digital receivers
was in use throughout the house a
four-output LNB had to be used.
But we didn’t have a replacement.
and a cure was required.

The interference occurred with
only the high-band feeds, when the
local oscillator runs at 10-6MHz.
The Astra analogue band is from
10-7GHz upwards, so T suspected
that the frequency difference was
coming down the cable.

Four IF/RF diplexers were fitted
near the dish (ignoring the diplex-
ers’ ‘RF’ side). onc at cach output,
to act as 950-2.130MHz bandpass
filters. This solved the problem —
by removing signals below
950MHz from the IF lines. H.C.

. Pace Apollo 120

One of these units was reported to
be dead. In fact the red LED at the
front was pulsing slowly and there
was 4 noise from the chopper
transformer. The cause of the trou-
ble was low HT at the primary side
of the power supply because the
mains rectifier’s 47pF. 400V reser-
voir capacitor was faulty. To be
safe rather than sorry I also
replaced C59/60/61. C.W.

BACK ISSUES

We have available a limited stock of the following |
back issues of Television.

l 1994 January, February, May, June,
July, August, September, October,
November and December
1995 January, April, May, June,
July, August, September and
December
| 1996 January to September inclusive,
November and December
|
1997 January to December inclusive
1998

January, February and March

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

.\

S S
Television Back Issues, .
Room 1302, NN
Quadrant House, SR

The Quadrant,
Sutton,
Surrey. SM2 5AS.

Make cheques{postal orders payable to
Reed Busmess lnformatlon Ltd.
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| EARN EXTRA MONEY

Repair PC Monitors, 7Vs & Videos:
-.Faster!

. With Confidencel
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TELETEST-2 & TELETEST PC: £149.95 each
Carry Case & PSU: £9.95 each.
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i
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WIND GENERATORS 380 WATT

1.14 metre dra biades, cabon matrx blades, 3 year waranty. 12vdc
outpUt, 24v version available, control elecironics included, brushless
neodyriium cubsc Curve altarnator, only two mowing parts, maintenance
free, simple roof top inswllation, start up speed 7mph, max ouTHLT
{30mph) 380w, £499 ref AR1

HYDROPONICS

DO YOU GROW YOUR OWN?
We have a full colour hvdroponics cataloguc
available containing nutrients, pumps, fittings,
enviromental control, light fittings, plants, test
equipment etc
Ring for your free copy.

PORTABLE X RAY MACHINE PLANS Easy to construct
pians on a simplo and chwap way o build 2 home X:-ray machine!
Effective device, X-ray sealed assemblies. can be usad for experimental
purposes. Not a toy or for minors! E6/set Ref F/AXP1,
TELEKINETIC ENHANCER PLANS Mystity and amaze your
frends by creeting motion with no known apparent means of cause.
Uses no electrical or machznical Hons, NO Special gimmicks yat
produces positive mobon and effect Excellent for science projects,
gicshows, party demor Tous research & development
of this s'range and amazing phychic phenamanon
£d/set Ref FITKET.
ELECTRONIC HYPNOSIS PLANS & DATA This data
shows several ways 10 put subjects under your contros. Included s a full
volume reference text and several constucton plans that when
assembled can praduce highty effective stimuli. This material must be
used caubously, It is for use as entertainment at partes etc only, by
those experienced in its usa. £15/set Ref FIEHZ
GRAVITY GENERATOR PLANS This unique pian demonstrates.
a simple electncal phenomena that produces an ant-granty effect You
can actually build a small mock spaceship out of simple materials and
without any visibla means- cause 1 1o levitate. £10/set Ref F/GRAT.
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750.000 volts of
discharge, experiment with extracrdinary HV effects, 'Plasma in a jar',
S Elmo’s fire, Corona, excellent science project of comversabon prece.
£5/set Ref FBTCIAGS
COPPER VAPOUR LASER PLANS Produces 100mw of
visibe green light. High cohenency and spectral quality simitar to Argon
lager bul easier and less coslly to build yet far more efficent This
particulat design was developed at the Atomic Energy Comm:sion of
NEGEV in Israel. £ $0/sat Ref F/CVLY.
VOICE SCRAMBLER PLANS Minatire solicf state system tums
speech sound into indecipherable moise that cannat be understood
without a second matching unit. Use on telephone to prevent third party
Iistening and bugging £6/sat Ref FAVS9,
PULSED TV JOKER PLANS Lte hand held device utilises
pulse techniques that witl completely drsrupt TV pictune and sound!
works on FM tool DISCRETION ADVISED. E8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Hghly directonal long
range device uses recednt 1chnology 10 detect the presence of lrving
bodhes, warm and het spats, heal leaks ete. Intenided for sacurty, law
snforcement, research and development. elc. Exceliant securty device
©OF very intetesting science project E8/set Ref F/BHTY.
BURNING, CUTTING CO2 LASER PLANS Projects an
Invisible beam of heat capable of buming and maltng matenals over a
considerable distance. This taser is one of the mostefficient comerting
10% input poweer iNto USefU! outpul Not only 5 this device a workherse
in welding, cutting and heat processing materials but 2 s also a hkely
candidate as an effective directed energy beam weapon apainst
missiles, aircraft, ground-to-ground, etc. Particle beams may very well
utliza a laser of this type to biast a channe| in the atmosphere for a high
energy stveam of neulrons or other particles The device is easily
applicable to buming and etching wood, cutting. plastics, lextiles etc
£12/sat Ref FALCT.
DYNAMO PLASHLIGHT Interesting concapt, no battenes needed just
squeeze the trigger for instant [ight apparently even works under water
in an emergency although we haven't tried d yetl £6 99 ref SC152
ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves Blow holes in metal, producs ‘cokd' steam, atomize
fiquides Many cleaning uses for PC boards, fawikery, coins, smaii parts
etc £f'set Rel F/ULBT.
ANT| DOG FORCE FIELD PLANS Highty efeciive circut
produces time vanable putses of accoustieal energy that dogs cannat
tolerate £6iset Ref FADOG2
LASER BOUNCE LISTENER SYSTEM PLANS Aliows you
t hear sounds from a prefmises withoul gaining access. £12/set Ref Ff
LusT
PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheid. has large Tansducer and ballery capacity with externai
controls. £6/56t Ref FPSP4
INFINITY TRANSMITTER PLANS Telephone line grabber/
room monitor. The uiimate in home/affice securty and safaty! simple
10 use! Call your home or office phone, push a secrel Tone on your
telaphone to aceess either. A} Ca premises sound and voices or 8)
Existing conversationwith break-in capability faremergency messages.
£7 Ret FITELEGRAB.
BUG DETECTOR PLANS s that sameone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy! Sniffs out and finds bugs and other sources of bothersome
intarference. Detects iow, high and UHF frequencies £5/sef Ref Fi
BDI.
ELECTROMAGNRETIC GUN PLANS Projects a metal object
a considerable drstance-requires adult supenvision £5 ref F/EML2
ELECTRIC MAN PLANS, SHCCK PECPLE WITH THE
TOUCH OF YOUR HANDI £5/et Ref F/EMA1.
SOLAR POWERED WIND UP RADIOS BACK IN] These
FM/AM radio's have a soiar panel and a hand operated charger! £17 95
ref SOLRAD
PARABOLIC DISH MICROPHONE PLANS Listen to csstant
saunds and voices, open windows. sound sources in ‘hard to get' or

hostile premises. Uses sateifite technology 1o gather distant sounds
and focus them 1o our ultra sensitive electronics. Plans alss show an
opbonal wireless link system. £8iset ref FIPMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY
AND HIGH DC VOLTAGE, SOLID STATE TESLA COIL
AND VARIABLE 100,000 VDC OUTPUT GENERATOR
PLANS Operates on 9-12vdc, many possible experiments. £10 Ref
FAHM? TCLA.

COLOUR CCTV
VIDEO
CAMERAS,

BRAND NEW AND, CASED, FROM £99.
Works with most modern video's, TV's,
Compaosite monitors, video grabber cards.
Pzl, 1v P-P, composite, 76ohm, 1/3" CCD, 4mm F2.8,
S00x582, 12vde, mounting bracket, auto shutter,
160x50x180mm, 3 months warranty,1 off price £118
ref XEF150, 10 or 100+ £85

CUTY Packs arrcult Magrams covenng fasers,
SW radios, geigers,bugs. char elc, Packl, Pack2, Pack3 £4 99 each,
SMOKE ALARMS Mains powered, made by the famous Gent
company, easy fit next to light fitings power point. £4.99 ref SMIKX
CONVERT YOUR TV INTO A VGA MONITOR FOR £25!
Cenverts a colour TV into a basic VGA screen Complete with builtin
psu, lead and siware . ideal for laptops or a cheap upgrade Supplied
in kit form for home assembly SALE PRICE £25 REF SA34
=156 WATT FM TRANSMITTER Already essembied but same
RF snowdedge will be useful for setting up. Preamp req'd, 4 stage 80-
108mhz, 12-18vde, can use ground piane, yagl oc dipole £59 ref 1021
*4 WATT FM TRANSMITTER KIT Smaii but powerful FM
transmittar kit 3 RF stages, mic & audwo preamp included £24 ref
1028
YUASHA SEALED LEAD ACID BATTERIES 12v 154H at
£18 ref LOTS and below spec By 10AH &t £5 2 pair
ELECTRIC CAR WINDOW DE-ICERS Completa with cabie.
plug efc SALE PRICE JUST £4.99 REF SAZ8
AUTO SUNCHARGER 155x300mm solar panel with diode and
3metre load fitad with acigar plug. 12v2watt E12.98 REFALG10P3.
SOLAR POWER LAB SPECIAL You get 2 €%6™ v 130mA
ceils, 4 LED's, wire, buzzar, switch + 1 relay or motor. £7.99 REF
SA27
SOLAR NICAD CHARGERS 4x AA size £9 99 ref 6P476, 2 x
C size £9.99 ref 5P477
GIANT HOT AIR BALLOON KIT Suiid 2 4.5m circumfrence,
fully functioning batioan, ¢an be launched with home made bumers etc
Reusabie (until you loose it} £32.5C ref HA1
AR RIFLES .22 As used by the Chinese ammy for training
Puposes, so there is 3 it about! £38.95 Ref EF78 500 pefiets £4 50
ref EF80.

BULL ELECTRICAL
MATL ORDER TERMS: CASH, PO OR CHEQUE

(ACCESS,VISA, SWITCH, AMERICAN EXPRESS)

f phone orders : 01273 203500

REGISTERFOROUR
ELECTRONIC NEWSLETTERS
BULL-ELECTRICAL.COM

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 56 YEARS).

WITH ORDER PLUS £3.50 P&P PLUS VAT.

24 HOUR SERVICE £5.00 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50

FAX 01273 3230677

~ Sales@bull-electrical.com :

INFRA RED FILM 6 square prace of fiexible infra red filrn that wll
oniy alkmw (R light through. Perfect for converting ordnary torches,
lights, headlights etc toinfrared sutput anly using standard (gt bulbs
Easdy ¢t to shape 6" square £15 ref iIRF2

HYDROGEN FUEL CELL PLANS Loads of information on
hydrogen starage and production. Practical plans o twild a Hydrogen
fued ceil (good workshep faciliies requirec) £8 set ref FCP1
STIRLING ENGINE PLANS interesting information pack
covenng all aspects of Stirling engines, prctures of home made
engines made from an aerosci can rynning on a candie! £12 ref STIR2
12V OPERATED SMOKE BOMBS Type 315 a 12vingger and
3 smoke cannisters, €ach cannister wili fill 2 room in a very short space
of bme! £14.99 ref SB3. Type 2 1s 20 smaller cannistars {sultable for
Simulated equipment fires etc) and t Tigger module for £29 ref SB2
Type 1 s a 12v trigger and 20 farge cannisters £49 ref SBY

HI POWER ZENCN VARIABLE STROBES Usofui 12vPCB
fitted with hi power strobe tube and control electronics and speed
control potentometer. Perfect for interesting projects atc 70xS5mm
12vee operaton. £6 ea ref FLS1, pack of 10 £49 ref FLS2
RUSSIAN BORDER GUARD BINOCULARS £1799
Probably the best binoculars in the woridi ning for colour brochure
NEW LASER POINTERS 4 5mw, 75 metre range, hand ek unit
runs on o AA batterdes {supplied) 670am £28 ref DECA49

HOW TO PRODUCE 35 BOTTLES OF WHISKY FROM
A SACK OF POTATOES Comprehensve 270 page book
covers all 2spects of spifit production from everyday matenals
Includes construction detaits of simple stiis ete £12 ref MS3
NEW HIGH POWER MINI BUG With a range of up to 800
meires and a 3 days use from a PP3 this is our top selling bugl less
than 17 sguare and a 10m woice pickup range  £28 Ref LOT102
BUILD YOU OWN WINDFARM FROM SCRAP New
publicaton gives step by step guide to bulding wand generstors and
propelicrs. Armed with this pubhication and a good iocal scrap yard
could make you seil sufficient in esectricity! £12 ref LOYS1
NEWLOW COST VEHICLE TRACKING TRANSMITTER

KIT £23 range 1.5-5 miies. 5.000 hours on AA battenes, trarsmits |

i on car direction, left and right turns, start and stop informaton.
Woris with any good FM radio. £29 ref LOT101a
CCTV CAMERA MODULES 46X70X29mm. 30 grams, 12v

100mA. auto electronic shutter, 3.6mm F2 lens, CCIR, 512x492 |

pomis. wideo output is tv p-p (75 ohm). Works. directly into a scart or
¥ioeo Mput on a tv of video. IR sensmave £79.95 ral EF137

R LAMP KIT Surtabie for the above camera. enables the camera
o be used m wal darknessl £6 ref EF138

UK SCANNING DIRECTORY As supphied to Police, MODM15
ang GCHOQ! coverars everytiting from secrot government frequencies,
*ye i e sky, posons, military aviaton etc £18.50 ref SCANS
INFRA RED POWERBEAM Handheld batiery powered lamp. 4
inch reftectss, goves out powerful pure infrared ight! perfect for OCTV
use, mghtsachis etc £29 ref PB1

SUPER WIDEBAND RADAR DETECTOR Detects bom
radar and [aser X K 2nc KA bands, speed cameras, and all known
speed delection systems 360 degree coverage. front

Searvavegundes. 1 172 7"k E” s on sun visor or dash £149 ref

CHIEFTAN TANK DOUBLE
LASERS 9 WATT+3 WATT+LASER
OPTICS

Could be adapied for laser bsENer. NG BRQE COMMUNCALONS etc
Double beam units designed 1 Trinhe Zun bamel of a tank, each unit
has twa semi conductor lasers anc motor deve units for alignemaent
7 mile range, no circurt diagrams cue MOD, new price £50,0007 w52
£139. Each unit has two galfium Arsemsde raechon lasers, 1 x 9 walt,
1 x 3 walt, S00nm wavelergth, 28vde. 500k pulse frequency. The
units also contain an elecTonic recener I Jetect reflectd Signals
from targets £199 for one Ref LOT4
KREW LOW PRICED COMPUTER/WORKSHOPIHIFI
RCB UNITS Complete prowcton from fauity equipment for
everybody! Inline unit &5 m standard [EC lead {2xtends by 750mm},
fitted in less than 10 seconcs, resettest bution, 10A rating. £6.99
each ref LOTS. Or a pack of 10 21 £25.90 ref LOTS. if you want a box
of 100 you can tave one for £250!
DIGITAL PROPORTIONAL B GRADE RADIO
CONTROLLED CARS From Workd famous manufacturer these
are retums o thoy will need attention {usually physical camage)
eheap way of buying TX and RX pius servos etc for new projects etc.
£20 each sold as seen ref LOT2DP.
MAGNETIC CREDIT CARD READERS AND ENCODING
MANUAL £9.85 Cased with fiyleads. desigred to read standard
credit cards! complete with control eleronics PCB and manual
covering evenything you couk] want to Krow about whats hikden in that
magnetc strip on your card! just £8.95 ref BAR31
WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have coilated 140 business manuals that give you
nformation on settng up different businesses, you peruse these at
your leisure using the 1 editor on your PC. Also ncluded is the
certficate enabhng you 1o reproduce (and seil) the manuals as much
as you like! £14 ref EP74

HIGH POWER DC MOTORS, PERMANENT

MAGNET

12 - 24v operaton, probably about 1/4 horse power, body measures
100m X 75mm with 2 50mm x Smm output shaft with 2 machined fiat on
it Fedng issimphe usil WO bolts p ing from the front

e

£22ea REF mot4




Reports from

Gerry Mumford
Adrian Spriddell
D.H.E. King and
1. Field

Commodore JD144C

Apart from the fact that the front
LED was lit this monitor appeared
1o be dead. The power supply was
OK however and there was EHT. A
check at the tube’s first anode (G2)
produced a very low voliage read-
ing, about 20V. The associated
decoupling capacitor C938 (10nF,
2kV) was leaky. G.M.

Apple Performa Plus
NP9'IO2Z/ D

1f one of these monitors comes in
dead except for the front LED
blinking very slowly, check the
BY239-1200 diode D6513 in the
line output stage. ft tends to
become leaky.

If, apart from four-five scaitered
lines. the height is reduced to about
lem at the bottom of the screen.
replace the TDA4860 field ourput
chip IC7402.

You also come across these
monitors with Philips and RM-
Nimbus badges. G.M.

GoldStar CQ440

There was very low contrast. R749
1 270k€2, 0-125W) in the contrast
potential divider network was open-
circuit. G.M.

Compagq Presario 145V,
Model 476

This monitor powcred up all right. |
But there was no line sync and it
squealed loudly. A clue was pro-
vided by the fact that the front LED
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was out. This led to a check on the
main 5V supply. which was low.
The cause of the trouble was dry-
Joints at the 7805 regulator 1C202 —
despite the fact that it was securely
glued. G.M.

AST LR14

These moritors always seem to
have the same fault — they come in
dead because the 2SC3885A line
output transistor Q312 is short-cir-
cuit. The cause of this is the associ-
ated 6-8nF, 2kV tuning capacitor
(€322, which is sometimes dry-
jointed but more often short-circuit
and burnt up. As this capacitor has
such a bad failure rate it should
always be replaced. G.M.

Action Electronics SVGA
This monitor was dead. We found
that the following components in
the power supply had failed: C105
(100pF), C111 (1pF), R102
(270kQ). R103 (820k<€2), Q101
(BUZ90A), BD101 (RS205) and, of
course, F101 (2-5AT). We also had
to replace €522 (47uF) on the CRT
base panel. A.S.

Philips 4CM2789/22T
The cause of this monitor’s failure
was traced to ring cracks around
the power supply feed plug pins on
the line output panel. A.S.

' Taxan SV787LR

Another dead monitor. The

| 28C4742 line output transistor and

C828 (47uF) in the power supply
had failed. Once we’d replaced
these itemns and got the monitor
powered up safely we were con=
fronted with the field collapse
symptom. The TDA1675A field
timebase chip had to be replaced as
well. A.S.

Amstrad PC14M39
(Tatung Y2 Chassis)

There was no raster. To check
whether the power supply or the
line timebase was responsible I
broke the print track between the
line output transistor (TR407) and
transformer and added a 40W bulb
as a dummy load. There was no
improvement, and checks in the

Monito

power supply failed.lo reveal any
faulty components.

When I removed thyristor D821
in the start-up circuit, as suggested
in Russ Philips’ article (December),
the power supply and lamp pulsed.
This suggested an overload some-
where. I decided to check by feed-
ing in external supplies. When an
imput to the 21V supply reservoir
capacitor CE820 was increased to
9V the current was over 2A. This
didn’t produce any smoke, but my
finger was blistered when T checked
the TDA8146 pincushion correction
chip 1C405.

A new TDAB146 chip and
reconnection of TR407 and D821,
followed by a soak test. proved that
all was now well. D.HE.K.

Sordatc CMC1412ADE

The problem was field collapse — a
horizontal line across the screen. As
this monitor is very awkward to
work on, [ decided to carrv out a
full run of cold checks, starting with
the field flyback boost diode and
capacitor. They are clearly marked,
which makes it easy to identify the
LA7830 field output chip’s supply
pin and then check back to the volt-
age source. No problems here. So 1
replaced the flyback boost diode —
this device can check OK but still
not work! Again no luck. On closer
examination however I noticed that
there was a dark ring around every
soldered connection to the LA7830)
chip. The joints were therefore
remade.

This monitor is even more of a
pain to put back together, so I was
relieved to discover that the fault
had been successfully repaircd. I.F.

| NESS - Club Model 500A

The job sheet said “no mains™. In
fact the TDA4605-type power sup-
ply was making a very quiet but
brisk wheezing noise. The cause of
the trouble turned out to be a tiny
pinhole in the silicone-rubber insu-
lating washer beneath the line output
transistor. I had to polish the sur-
faces of both the heatsink and the
transistor to avoid the pitting marks
on them leading to a new weak spot
on the replacement washer. LF.
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Colin McCormick on the problems that can arise when assembling or
upgrading an IBM-compatible PC

n Part 1 last month I deali with processors, mother=
boards and memories. We now move on to the varicus
cards etc. required.

Video Cards

Pentium class motherboards and some later 486 boards
have PCI as well as ISA slots. Earlier 486 motherboards
may be fitted with a VESA (Video Electronics Standards
Association) local bus (VLBUS) slot instead or as well.
Video cards that plug into either PCI or VESA slots run
much faster than those that fit into an I1SA slot, but
VESA ones are now obsolete. Don’t even consider using
an ISA card if you have an alternative — even text appli-
cations will suffer from poor performance.

Video cards are often the cause of problems unfortu-
nately. It’s quite common to plug a perfectly good video
card into a perfectly good motherboard and find that it
works badly, not at all or crashes on some applications.
Updated video card drivers that may or may not resolve
the problem are sometimes available on the intemet.
Often the only solution is 1o try a different type of card.

if a PC fails to boot up after it has been physically
moved. I would start by checking that the video card is
properly seated in its PCI, VESA or ISA slot. The mon-
itor cable is often fairly heavy: the forces it can impose
on the video card can make this flex and fail to make
proper contact. For this reason if no other, I don’t rec-
ommend moving a PC around the desk while it’s
switched on.

Even a cheap PCI video card will nowadays be sup-
plied with 2Mbytes of RAM on board. This will provide
a reasonable selection of resolutions and colours with
Windows. 4Mbytes will provide very high resolution,

such as 1,600 by 1,200 pixels. This is suitable for a larg-
er monitor. It’s best to get all the memory you require at
the time of buying the video card. since obtaining the
correct type of memory to update the card at a later date
can be difficult and expensive. Some cards take decided-
ly strange types of memory.

To get the best from a video card. particularly with
Windows, be sure to install the drivers that come with it.
f would also recommend instaliing Quickres in Windows
95. it comes in the Powertoys freebie add-on that can be
downloaded from the Microsoft web site and allows for
resolution changes without restarting Windows 95.

Many video cards. some with pretty sexy sounding
names, are available from hundreds of manufacturers.
Some of the biggest names in video cards. such as Cirrus
Logic. §3, Trident and Tseng, may not make any cards
themselves. They make the chip sets, which are built into
video cards by companies all over the world. This makes
product support pretty hopeless. The chip set manufac-
rurer’s web site will usually carry the latest driver soft-
ware. but the manufacturer will make it clear that support
for video cards cannot be provided. A video card from a
well-known manufacturer such as Diamond, Matrox or
Hercules may be just as prone to compatibility problems
as any others. In fact they sometimes use the same chip
sets as the cheaper no-brand cards, though you might
suppose that better technical support will be available
should problems occur.

1 use a 4Mbyte video card made by an unheard-of com-
pany. it’s based on the 128-bit Tseng ET6000 chip set.
The price was modest at £60, there are no crashing prob-
lems that 1 am aware of and the performance standard is
very high. I’s quite Jong however, so there could be col-
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lisions with components on some motherboards. Video
cards based on this chip set (ET6000) work fastest when
fitted with at least 2-25Mbytes of memory — in practice
4Mbytes is best.

Floppy Drives

Compatibility problems with floppy drives are rare
nowadays: for many years 1-44Mbyte. 3-Sin. drives have
been the norm. 2-88Mbyte floppy drives were available
for a time, but they never caught on.

LS120 (or A:) drives have appeared on the market
recently: by using special discs, they provide 120Mbyte
capacity and higher data-transfer rates than conventional
3-5mn. discs. They can also read/write standard 3-5in.
discs at an improved speed. It looks as if these drives will
become the future standard format. For back-up work
they certainly seem to offer more functionality than the
Tomega 100Mbyte ZIP drive.

Motherboard manufacturers seem to have been a bit
slow on the uptake however. Many motherboards will
not work with them, or won’t allow the machine to be
booted up from one. If the system cannot be booted from
an L.S120 drive, a standard 3-5in. drive will also be
required — otherwise you face the prospect of much has-
sle should booting from the hard disc fail. Bear this in
mind before deciding to fit such a drive.

Tape Streamers

I know of a small business that asked a national PC sup-
plicr for a computer quote and was given quotes for all
sorts of extras such as high-power speakers and 3D video
cards. What was really required was a tape drive (tape
streamer) so that if the hard disc crashed or the PC was
stolen there would be a back-up to enable the firm to get
running again quickly. Only a tape drive can back-up an
enlire machime at an affordable price. One should be fit-
ted as standard to all but games machines. The most
common type uses QIC (Quarter Inch Cassette) tape: an
extended version is known as Travan, More expensive
nnits may use 4mm and 8mm data tape.

The motherboard section in Part 1 last month touched
on a common problem when fitting a tape drive: most
1ape units use a floppy interface and require a data rate
of at least 1Mbits/sec in order to work. So fitting such
a drive might call for the addition of a tape accelerator
card, which can be expensive and will occupy one of
the ISA slots. Although this is a common problem.
some units such as the Iomega 2Gbyte drive do not
even provide a sensible error message. If you do fit a
tape accelerator card, it will provide improved perfor-
mance over most floppy interfaces. Altemnatively you
could use an external tape unit connected to the PC’s
paralicl port.

A few tape streamers use the hard disc IDE interface or
an SCSI (Small Computer System Interface). but these
tend to be costly. Older tape streamers with less than
around 1Gbytes capacity may be able to use a slow flop-
pv interface, but units of this type are now virtually obso-
Iete and are difficult to obtain. If you can find them the
fomega Ditto 800 and HP Colorado T1000 are suitable.

Incidentally the Tomega 2Gbyts drive uses ouly pre-for-
matted tapes. If you want to format one later. because
errors are building up. you can’t — you must buy another
special tape. I would avoid this particular drive. The HP
Colorade 3-2Gbyte drive is a better deal.

A uvnit called a Danmere Backer enables a compuler (o
back-up data on video tape using a VCR. [ have to say
that because of potential DMA (Direct Memory Access)
—=unel clashes with sound cards and scanner units |
c=nnot recommend it In addition it makes high demands
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of the VCR — at top data rate Betamax VCRs seem to
work better than VHS ones. If you do decide to use one
of these units, use only top-quality tapes — otherwise the
data will deteriorate with time.

Some peopie view Jomega Zip drives as a back-up sys-
temn. They are not really suitable for this purpose. The
100Mbyte drive is too small for some back-ups and uses
special discs that are likely to become expensive as
L8120 drives take this market over. The 1Gbyte drive is
fine but is very expensive in comparison with a tape
drive. lomega Zip drives are more suitable for use when
you need to move data from cne PC to another: an exter-
nal Zip drive can be plugged into a PC’s parallel part to
get a lot of data moved quickly. So they are more rele-
vant to specialist business use than for domestic back-up
purposes, where a .tape drive offers batter value for
money.

Hard Discs, CD-ROMs

Old 486 and earlier motherboards may not be able to
support larger drives, over 528Mbytes, properly. A
Pentium class board will ‘not have this limitation.
Software patches io overcome the problem are available
on the internet or sometimes from the hard disc supplicr.
‘The IDE interface will almost certainly be built on to the
motherboard, so installation is usually as simple as
allowing the motherboard’s BIOS io auto-detect the
drives.

With Pentium class motherboards there are typically
two IDE channels. each supporting up to two drives,
allowing four in total. Some 486 motherboards have the
same arrangement, though many require an IDE or I/O
port card io be plugged in via an ISA (slow) or
VESA/PCI slot. The latter will work faster only when the
driver software for the IDE interface is correctly loaded
— yet many so-called professionals neglect this vital step
when setting up a machine. The impact on performance
can be dramatic. Motherboards with a built-in IDE inter-
face do not usually require driver software to make full-
speed use possible. but there may be some exceptions.

Be wary of fitting a very old IDE drive (as a slave for
example) to the same TDE cable as a modem IDE drive
(as master). Modem drives all use extensions of the orig-
inal IDE specification — they are sometimes referred to
as EIDE (Enhanced IDE) or ATAPI (AT Attachment
Packet Interface). Older drives do not work with these,
S0 connecting one Vvia the same cable as an EIDE drive
will result in the newer drive dropping this function,
becoming much slower. In addition an older drive might
not be correctly auto-detecied by the BIOS, with the
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result that you would have to enter the drive parameters
(cylinders, tracks, sectors) into the BIOS set-up screen
manually. If you have fitted one to the second IDE chan-
nel you are unlikely to have even this option.

Newer motherboards such as those with TXPro and
Intel TX chip sets support Ultra DMA/33, which is a new,
higher-speed version of the IDE interface giving
mproved access with an Ultra DMA/33 hard disc.

Most hard discs come in a 3-5in. form factor to fit in the
same sized bay as a 3-5in. floppy disc. Quantum Bigfoot
drives have a larger, 5-25in. form factor. If space per-
mits, they represent fantastic value for money.

Incompatibility problems with hard discs are relatively
rare but not unknown. The sort of thing that can occur is
a 386 machine failing to run Windows 3.1 in enhanced
mode when one particular type of hard disc is installed,
or that a particular hard disc won’t master or slave with
another on the same cable. Another problem can be that
the machine starts to boot then announces that there’s
“no basic ROM, system halted”. leaving you nowhere!

Links on the hard disc enable each one to be set as
master or slave, so that two can be fitted to the same
cable. Sometimes you will see a link labelled CS (Cable
Select). In practice I’ve found that this tends to put the
drive into the slave mode. but this may vary.

I don’t intend to go into detail with software related
issues here, but will mention that hard discs with greater
than 2Gbytc capacity are causing problems. Most ver-
sions of Windows 95 require such a drive to be parti-
tioned as smaller drives. A very new version of
Windows 95 may work but some applications, particu-
larly disc management ones, may become confused and
either fail to work or trash the hard disc data! It seems
that Windows 98 will solve these problems (or make
them worse?).

A common arrangement is to have a master hard disc
and slave CD-ROM. But be careful about fitting an
older IDE CD-ROM in this way: it can seriously slow
down hard disc data transfer. If you are using an older
IDE CD-ROM. such as a double-speed one that’s not
ATAPI compliant, it would be betler te connect it to a
sound card that has a CD-ROM IDE connector rather
than the hard disc cabie. CD-ROM connectors are not
fitted 10 many modemn sound cards however, and you
necd to be aware that as well as (or instead of) the IDE
connector there may be connectors for Panasonic. Sony,
Mitsumi or SCSI CD-ROMs. Modern CD-ROMs and
sound cards have connections for analogue audio and
dircect digital links. Connect these if you can obtain or
make a suitable cable.

Many modern motherboards can detect the presence of

an IDE CD-ROM automatically. This gives the option
of booting the machine from CD-ROM. The driver soft-
ware that comes with the CD-ROM should still be
installed. A new CD-ROM drive will usually be
despatched with the links set for slave mode operation,
on the assumption that it will be connected to the same
channcl as the PC’s main hard disc. If you already have
two TDE hard discs, you will be connecting the drive to
either a sound card or the secondary IDE channel, in
which case the CD-ROM links need to be set to master
mode. Set to slave mode if you have three hard discs and
the CD-ROM is the fourth IDE device.

Most hard discs have links for master (often labelled
DS or C) and slave mode (maybe labelled D or a C with
a bar over the top) operation as well as cable select (CS),
and perhaps a place to put a spare link (SP). There
should not be a single-drive oaly link position, but some
manufacturers manage to confuse the issue by including
one.

1/O Ports, Modems

‘Modern motherboards have their serial and parallel

interfaces on board. Older ones require /O cards (usu-
ally with the hard disc and floppy interfaces included) to
be plugged into an ISA. VESA or PCI slot. Perversely,
only the very old ISA type interface cards are now read-
ily available. So if you blow up a serial or parallel port
on your motherboard you may be as well to buy a new
motherboard. ISA cards often have a slow serial port
that will run at only up to 19.200 baud, which is way
below what’s required for effective commection to a
modern high-speed modem. For several years now the
standard has been to fit serial ports that are compatible
with the 16550A Fast UART (Universal Asynchronous
Receiver/Transmitter) standard.

All recent motherboards and interface cards have par-
allel ports that can work in the bi-directional mode. This
is vital for connection to many modem praters as well
as other external parallel devices such as scanners, tape
streamers and the type of PIC chip programming inter-
faces commonly used to program decoder cards for D2-
MAC satellite receivers. Some ISA cards may have only
a uni-directional parallel port. Extensions of the original
parallel-port specification are EPP (Enhanced Parallel
Port) and ECP (Enhanced Capability Port). The latter
may require the use of an IRQ (Interrupt ReQuest) vec-
tor and/or DMA channel

I am not a great intemal modem enthusiast. For one
thing vou can't see the lights. so you don’t know when
the device is active. And complicated wiring may be
needed to connect the telephone. In theory an internal
modem prevents tying up a serial port, but in practice it
may be difficult to use the freed serial port since the
modem will use the same IRQ vector as the serial post.
Because of the lack of IRQ vectors, getting more than
two serial ports to work in a machine is generally very
hard work.

The central processor uses interrupts to Stop processes.
Since the processor has only one interrupt. expansion is
required. A pair of Programmable Interrupt Controllers
(PICs) can handle up to eight interrupt channcls which
are connected together in a masier/slave configuration.
A typical set of IRQ vectors is shown in Tabie 1.

You may need to juggle this about somewhat if you
add ISA cards, such as tape streamer accelerator cards
or scanners. that require IRQ vectors. Windows 95

would like to do all this for you — and if you have the -

latest PnP (Plug ‘n’ Play) motherboard and cards it
might just do so! Very often you can spend hours jug-
¢ling TRQ links when adding hardware.
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Some devices require DMA channels. The only one
normally used by DOS is DMA?2 for the floppy disc.
There are seven usable DMA channels, with DMA4
employed for cascading. A typical PC uses DMAI for
the sound card, but DMA channels can, like IRQs, be in
short supply when several 1SA cards are plugged in —
particularly as 8-bit cards have access to only DMA1-3.
Some devices will share DMA channels and [RQ vec-
tors successfully. Experimentation may be the only way
to find out.

The latest thing in motherboards is the USB (Universal
Serial Bus), which is intended 1o overcome the shortfalls
of using serial ports. When the manufacturers of periph-
erals finally get their fingers out, it will be possible 1o
connect your mouse, keyboard, scanner, modem and a
host of other external items to these connectors. You
will even be able to fit and disconnect them without
rebooting the PC. Most modemn motherboards have a
connector or two for this. though you may have to buy
the cable to make the connection out to the case. I can-
not tell you what kind of sockets are used as T still
haven’t seen one!

Conclusion

This article may have put you off the idea of building or
upgrading a PC. That was not the intention. The great
strength (and weakness!) of the IBM compatible PC is
that it lends itself to home building and upgrading —
unlike the Apple Mac and other types. But incompati-
bility problems do arise. so if you are thinking of build-
ing a PC try to get all the parts from one source. Even
better, get the supplier to confirm that they all work
together.

You can find a great deal of information on this sub-
ject by using a good intemet search engine such as
www.excite.com {o look up particular keywords. A site
I can particularly recommend is www .Sysdoc.pair.com
which is full of detailed upgrading information in plain
language.

When upgrading a PC there is almost no way of know-
ing whether your intended upgrade will work perfectly,
though it usually will. If it doesn’t work correctly it may
not be your fault — so try not to take it personaily!

Tabie 1: IRQ Vectors

IRQ-0 System timer
IRQ-1 Keyboard
IRQ-2 Cascade interrupt to slave PIC

IRQ-3 CcoMm 2
IRQ-4 COM 1
IRQ-5 LPT 2 if fitted. Often used for sound card
IRQ-6 Floppy disc

IRQ-7 LPT 1

IRQ-8 Redl time clock/calendar

IRQ-9 Cascade interrupt from master PIC
IRQ-10 Unassigned

IRQ-11 Unassigned

IRQ-12 PS/2 mouse if fitted

iRQ-13 Math co-processor

IRQ-14 Primary IDE controller

IRQ-15 Secondary IDE controller if fitted

* Fully configurable to your own reguirements
* Track all customer sales and kecp an automatic record of all sales

* Automaticaily decletes cxpired records
* Prints professionat looking receipts

of follow up by insurance company
* Retains all sales records in the archives for 5 vears
Y Mainizins a service call diary for field engmneers
* Books a service call using customer details already beld on file
* Automatically advises of overdue serviee calls at times set by yeu

Jjob nos. for chargeable repairs
* Retains all repairs in the archives for up 103 years

| o -

Service Support For Windows
The Complete Workshop Management Program For The TV & Video Industry

If you have been waiting for a workshop management program that you can use in Windows then here it is. Service
Support was written by TV engineers running a small business and has been wnitten with the small business in mind. Take:
a look at just some of the features it provides your workshop with and then ask yourself how you can do without it.

customers under guarantee J Auromatically tracks monies received from repairs, sales, invoices paid ete.
* Automatically offers customers a maintenance contract before guarantee for you to view at any time
cxpires F Orders spares automatically (via modem if connected to your PC) ang advis-

* Prints professional looking insurance reports and maintains records m case vou set up just once)

* Maintains and tracks all workshop repairs and automatically creates thos¢ important appointments

These are just a few of the many features that Service Support has, and to enable you to fully appreciate Service Support,
you can try it out totally fiee of charge for 14 days, yes, a fally operational version for you to test without obligation. If
after that time you wish to continuc to use it. then you can do so for the excellent price of £119.00. For that price you will
get an authorisation number to enable you to continue to use Service Support, 3 months help support (via phone or email)
and a fully comprehensive insttuction manual.

If you wish to try out Service Support or for morc information please telephone 070500 43577 or cmail
sales(@pcbeomp.demon.co.uk and we will dispatch your disks immediately (along with full installation instructions).
PCB Computer Services
Unit B4, Mariners House, 67-83 Norfolk Street, Liverpooi 1 L1 0BG

Minimum Requirements: 486sx25 with 4mb ram and 6mb frec space on hard drive, Windows 3.1 or higher
and dos version 5 or higher (not required with Win 95)

Please Note: A rental add on facility will be available in the ncar future.

| % Set up castomer accounts for your regular customers and then automatically
tracks 1nvoices paid and any that arc overdue

es of any current postage charges due on order or prints a fax form to be run
through normal fax machine (includes all your spares account details which

* Allocates spares t0 repairs and allows you to order cominon items with the
press of a button

¥ Comes with a database of manufacturers” addresses and telephone numbers
(including technical if known)

* Includes an automatic memory jogger facility o jog your memory about

* Includes a phone book for you lo storc all those impaortant contact details
* Full onlire help facility by pressing F1
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Jack Armstrong

Ferguson SRD4

This old model gave sterling ser-
vice in its day. But, not being Astra
D compatible, it is hardly worth
spending money on an SRD4
nowadays. Some customers have
more money than sense however
{(fortunately for me!). The nice old
lady merely grinned at my sugges-
tion “to use it as a door stop” while
handing me a crisp fifty pound
note.

Armed with this incentive, [
decided that the SRD4 was worth
saving after all and connected it up
to see the fault for myself. The
symptom was two test bars and the
words “no signal” on the screen.
There was no sound or picture on
any channel, though the LNB volt-
age was correct. I’ve known a bro-
ken F connector solder joint to be
the cause of this fault, also failure
of the pnp transistor TP71, but with
each of these conditions there’s no
LNB voltage.

Another common cause is fail-
ure of the SDA3202 IC, which han-
dles the frequency synthesis opera-
tion for the tuner. It’s a surface-
mounted device which is beneath
the board, behind a screening can.
Unless you have the proper equip-
ment, some patience is required to
remove it successfully. Fortunately

T have the equimens— and 1 also
still have quite a few of these ICs
in stock. though the device is now
obsolete. You can always rob one
from an old Ferguson BSB receiv-
er, or order one from SatCure
(01270 753 311).

A quick check on the voltages
around the chip convinced me that
it really was the cause of the fault,
so I fitted a replacement. This pro-
duced pictures that were far from
perfect. Unfortunately. once the
electrolytic capacitors in an old
receiver have cooled down they
tend to give up the ghost. The
result is usually severe picture
interference, which seldom disap-
pears when the receiver has

is Lo replace the electrolytics. With

: this particular receiver [ had 1o fit a

dozen new capacitors before
acceptable picture quality was
achieved. I think I°d earned my
fifty quid!

Pace MSS508-IP
Two of these units arrived from a
local dealer with precisely the same
symptoms, “‘intermittent ‘motor
error’ and broken diagonal lines
that swim around the picture”. It
didn’t take me long to sec that the
top of C263 (1,000pF, 63V) was
bulging. This electrolytic capacitor
supplies the positioner board volt-
age in the 508-IP and the Dolby
board in the MSS1000.
Replacement with an ultra-high
reliability type capacitor is recom-
mended, and that’s what I used.
The onginal interference had now
been cleared, but in its place there
were more diagonal lines with soft
edges. 1 fitted the complete RELK-
IT10 (01270 753 311 for details)
without curing this fault and was
close to jumping up and down on
the receiver when a customer
walked in with an Amstrad model.
“Think me LNB’s dud, but can
you just check this fer me to be cer-
tain, ta?” :
Obligingly, I disconnected the
MSS508 and connected up his
Amstrad receiver. It worked per-
fectly but, curiously, precisely the
same interference was present on
the screen! Think. Ah. I'd been
using my PaceLink system to

download the MSS508°s memory
contents and the computer monitor
was next to my TV. The interfer-
ence lines were coming from that!
A whole hour had been wasted!

| Thank goodness the customer had

arrived when he did.

“Why weren’t you here an hour
ago?” I asked, grinning.

“Sorry” he said sheepishly, “i
had to do the shopping fer the mis-
sus.” With that he grabbed the
receiver, slapped a fiver on the
counter and ran.

“Oh” I began, “I er didn’t mean
10 . . .” But he’d gone. I only want-
ed to apologise. Now I’ll have to
spend his fiver!

§ warmed up again. The only answer | Pace Prima

Every once in a while I get a visit

| from my rival repairman, Woss-

| too.

name. who has a shop up Church
Street. He used to call in more
often. then I stopped giving him
cups of tea. Now he appears only
when a receiver has him well and
truly stumped and his customer is
threatening legal action.

“Blue screen. no signal” he
anmounced as he handed mc a
Prima PCB assembly. He knows [
hate 1t when people bring me
unprotected boards like this. so he
does it on purpese. The problem of
course is that the assembly is very
easily damaged by static electricity
or by knocks. I much prefer to have
a complete unit with its case for
protection.

“Saves you taking the screws
out” he grinned. “Keeps costs down

“Leave it with me” I said. I can’t
work with him looking over my
shoulder.

“Busy are we? OK, see ya
later.”

There was plenty of evidence of
his meddling. Brown flux every-
where, hiding a multitude of dry-
joints. I cleaned the board and
tidied up the soldering before test-
ing it. Then. sure enough. most
channels produced just a blue
screen.

The factory-reset doesn’t alter
the individual channel tuning with
this model. but it can sometimes
clear corrupted bytes in the 24C16
EEPROM. So 1 pressed the relevant
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handset button sequence — menu 0
store > <. The receiver then pro-
duced good pictures and sound.
Too easy. The EEPROM chip was
actually quite hot to touch, though
its 53V supply was correct. [ decided
to replace it as a precaution.

As an excuse to charge more I
fitted a preprogrammed 24C32.
This provides 250 channels instead
of 125. Tt wouldn't do to under-

the video and audio processing ciz-
cuitry: some surface-mounted
devices and a few electrolytics are
hidden inside. The service manuai
includes a circuit diagram. But as
there are few component designa-
tions on the PCB it’s not too help-
ful. A new tuner costs more than
£50, so this wasn’t an option!

I had another, non-working
tuner, so I used this as a reference

jack@netcentral.co.uk

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

One model per message - state make/model and

fault symptoms. If you have no e-mail facilities you |
can write to him ¢/o Television, Room L302,
Quadrant House, The Quadrant, Sutton, Surrey

charge old Wossname!

Fidelity SR950

A start was made by connecting
electrolytic capacitors in parallel
with those in the faulty tuner to see

The model that replaced the
Amstrad SRD545 was the SRD700.
It also appeared as the Fidelity
SR950 Plus. The customer’s com-
plaint with one of these receivers
was of ‘‘poor pictures”. She was
right. When the channel was
changed the screen remained blank
for several seconds before a sem-
blance of a picture appeared. There
were sparklies and wavy lines
everywhere. In fact the display
looked like VCR playback when
the tracking is wrong or the heads
are worn. Scrambled channels
remained unwatchable.

As there was some improvement
when I used my hairdryer to heat
the tuner assembly 1 decided to
investigate this first. It contains all

Test Case 424

the effect. This could be done with-
out desoldering the tuner from the
board, a daunting task! When
another 10pF capacitor was sol-
dered across C41 there was a dra-
matic improvement: the sparklies
disappeared, leaving a reasonably
crisp but dull picture. There were
still no decoder messages, and 1
could see that the video level was
too low.

Turning RV901 on the decoder
board to the fully clockwise posi-
tion provided a temporary cure —
decoder messages appeared. and I
was able to get a Channel 5 TV
picture and also Sky programmes
with a card inserted. But all en-
crypted pictures had horizontal
white Tines scattered across the cen-

\ SM2 5AS. Pleasg enclose two first class stamps.

| tre two thirds of the screen. These

disappeared when another 10pF
capacitor was connected across
C68. while the video was brought
back up-to the correct level by sol=
dering a 10pF capacitor across
C69.

To remove the tuner module is a
tedious job at best, with the risk of
damage to tracks and pads. So I left
my parallel capacitors in place and.
with a sigh of relief. screwed the
receiver back together. The capaci-
| tors don’t look very tidy, but they

will probably last twice as long as
the originals and it minimises the
cost to the customer.

How much easier and simpler workshop life would be if there
were no intermittent or spasmodic faults! Come to think of it
many more of our problems would disappear if there were no
customers, just equipment. The customers pay our wages how-
ever, so we have to accommodate ourselves to their foibles and
failings . . .

Our subject this month is a certain Hitachi VCR, Model
VTF770. which had a very nasty intermittent fault. On rare
occasions it would run at the wrong speed — “sometimes fast,
sometimes slow™ we were told, and at the same time the speed
indicator would flip between SP/LP. That was as good as any
user description is kikely to be. No sample tapes were provid-
ed to give us any clues. We put the machine on an extended
soak test: during many long hours the fanlt wouldn't put in an
appearance, which is a not unusual situation.

Now Hitachi capstan motors can give both mechanical and
electrical trouble, so TechnoCrat took out the motor, separated
its rotor and stator/board components and cleaned. polished
then lubricated its shaft and bearings. Once the motor had been
reassembled and reinstated it ran very freely. So TC. fingers
crossed, sent the machine on its way.

Tt came back with the same fault of course, but took three
weeks to do so. such was the fault’s shyness. This time it came
with a sample tape that had been recorded while the fault was
present, and a better fault description from the user. TC had
primed the user when he had returned it after its first visit. We
now had a sample faulty recording and also knew that the
machine would sometimes play a rented tape at fast speed,

with noise bars across the picture and a fast, high-pitched
sound accompaniment. Capstan going too fast perhaps?

There was nothing fast about the sound on the sample
recording when it was played back by the machine or another
one: indeed the sound reproduction was “slow’. There was also
a slow-motion effect with the picture, which was just visible on
the monitor screen through the waves of snow caused by mis-
tracking. The tape was now moving at the normnal speed: it
was plain that at the time of the recording the tape had been
moving a great deal faster. This accounted for the “sometimes
fast, sometimes slow’”” report: in both cases the tape was run-
ning too fast. the effects seen depending on whether the
machine was in the record or playback mode when the fault put
in an appearance. The user could observe record performance
only in the playback mode.

TechnoCrat tried to instigate the symptoms, which seemed
to be caused by capsian speed runaway. He assaulted the motor
and the servo chip with freezer and blasts of hot air, and
attacked the same areas with heavy blows from a screwdriver
handle. He also checked the capstan FG pulses and their path
to the servo chip. Finally he approached top technician Sage, a
geniler soul, who put the sample recording in the troublesome
machine and then, using a screwdriver as a lever rather than a
weapon, did something on the deck. The sound and vision
returned almost to normal. with just a bit of instability and mis-
tracking, but the speed was correct. This provided the vital
clue! What did Sage do, and what was the faulty component?
Figure it out for yourself, then turn to page 443 to confirm.

TELEVISION April 1998 401




402

Part 2 last month provided definitions for digital TV terms
arranged alaphabetically from A to M. This final instal-
ment takes us through to zigzag scanning.

Node In IEE 1394 terminology this means a participant
connected to the bus. '

Non-uniform Quantising Method of quantising an ana-
logue signal using unequally separaied quantisation levels.

Orthogonal Sampling Use of a clock locked to the line
frequency to sample a video signal, so that the samples
obtained have fixed positions on a rectangular grid,

Orthogonality Property of a digitally-modulated multi-
ple-carrier system when the spacing between consecutive
carriers is equal to the inverse of the period of the modu-
lating frequency. When this condition is met, the spectrum
of any one carrier is at zero at the maximum value of its
neighbouring carriers. This is the situation with OFDM.

P Frame/Picture A frame/picture which is coded using
motion-compensated prediction from past 1 (reference)
fields or frames.

Packet Consists of a header followed by a number of con-
tinguous bytes from an elementary data stream.

Padding Thc addition of non-significant bits, sometimes
referred to as padding bits, to adjust the duration of an
audio frame. Or the addition of a non-significant bit
stream. sometimes referred to as a padding stream, to
adjust the bit rate of a bit stream.

Paytoad The useful 184 bytes following the header n a
188-byte MPEG-2 transport packet.

Phasor The electrical equivalent of a vector. An electri-
cal quantity which is obtained by combining two other
electrical quantities of identical frequency but different
phase and amplitode.

Pixel Abbreviation for picture clement, which is the
smallest element that can be produced by an imaging or
display device. A picture element is defined as the size of
the scanning spot at rest, i.e. one line high and one line
wide. In digital TV, a pixel is the samllest picture area that
can be described by the bit stream.

The concluding instalment in
Mark Paul’s reference guide to
the terminology of digital TV

Prediction-in-picture Coding When a pixel signal value
is estimated on the basis of the values of neighbouring pixels.

Presentation Time Stamp A packet header that may be
included in a PES (packeted elementary stream) to indicate
when a presentation unit should be displayed or made audible.

Presentation Unit A decoded MPEG picture or audio
frame.

Profile With MPEG-2, the ‘toolbox’ used for video encoding.

Programme Clock Reference Transport stream time
stamp from which the decoder timing is derived.

Programme Specific Information Data included to
make it possible t0 demultiplex transport streams and
regenerate programimes.

Progressive Scanning System used by computer mon-
itors: the lines are scanned out successively within a frame
instead of being interlaced.

Puncture Technique used with DVB-S/T transmissions:
To reduce redundancy, only some of the bits generated by
the convolutional coding are used.

Quantisation Conversion of an analogue signal value to
one of a limited number of digital signal values.

Quantisation Noise Distortion that’s introduced by the
quantisation process. Usually has the appearance of super-
imposed noise. Also known as Quantising Distortion.

Read To extract data from a memory device.

Reed-Solomon Coding A code used for error detection
and correction. With DVB it’s the ‘outer” part of channel
coding. Sixteen parity bits are added to the 188-byte pack-
ets, enabling up to eight bytes per packet to be correcicd.
This is refered to as RS (204,188.8).

Reset Circuit action tc.remove any data left behind by pre-
vious processing.

Reversible Coding Coding system that enables the exact

mformation to be recovered by applying the reverse process.
Same as lossless compression, opposite of lossy comnpression.
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Roll-off Factor Steepness of the filtering applied to a sig-
nal to limit its bandwidth.

Run-iength Coding Where a code is used to represent a
relatively long series of identical bits instead of transmit-
ting each bit idividually.

Sampling Measuring an analogue signal at regular inter-
vals prior to quantisation.

Scalability A decoder’s ability to decode an ordered set of
bit streams 1o produce a reconstructed sequence. Useful
video is obtained when subsets are decoded. The first bit
sweam of the subset is known as the base layer, which pro-
vides the basic video information. Each of the other bit
streams in the set is known as an enhancement fayer. The
base layer bit stream precedes the enhancement layer. This is
an MPEG-2 technique that makes standard/high definition
possible or improved reception in difficult signal conditions.

Scalability Profiles MPEG-2 layers, see Scalability. A
spatially scalable profile gives improved resolution, an SNR
scalability profile gives an improved signal-to-noise ratio.

Scaling Factor With MPEG audio, a 6-bit multiplying
factor that’s applied to each sub-band coefficient for the
duration of a frame.

Scrambling With digital TV. alteration of the character-
sistics of the signal to prevent its unauthorised reception as
clear information.

Simulcast Simultaneous transmission of a programme in
two or more standards, e.g. PAL and DVB.

Simulcrypt Sending entitlement control messages and
entitlement management messages for more than onc con-
ditional access system to provide reception with different
types of decoder.

Slice With MPEG, a portion of the picture made up of
horizontally consecutive macroblocks (see Fig. 1. page
330 March) — it's generally a complete row. Is used for
intra-frame addressing and resynchronisation.

SNR Scalability Where the enhancement layers (sce
Scalability) contain coded refinement data relating to the
DCT coefficients in the base digital video layer. This
refinement data is used to improve the signal-to-noise ratio.

Source Coding Means compression. The coding opera-
tions involved reduce the quantity of data ransmitted.

Spatial Capability Use-of an enhancement layer to
improve resolution. The enhancement laver contains pre-
dictions from the data in the base laver without using
motion vectors. Layers can have differen: frame sizes.
frame rates or chrominance formats.

Spectral Efficiency Ratio in bits/sec per Hz of a bit
stream’s bit rate 10 the bandwidth of the RF signal modu-
Jated by this bit stream.

Square Pixels Pixels obtained when the sampling results
m the same resolution along the two axces of the picture. for
example 640 x 480 pixels with a 4:3 aspect ratio picture.

Statistical Coding Digita! signal coding that exploits the

statistics of the signal to reduce the bit rate required for
IENSMission.

FELEVISION April 1998

DIGITAL TV

Sub-band Coding Where the data stream representing a
signal is split into a number of sub-bands by a bank of fil-
ters, with each sub-band individually coded.

Sub-band Sample With MPEG audio. the output from
one of the 32 sub-band filters. The duration is 32 pulse
code modulated samples, corresponding to 1 msec at a
sampling rate of 32kHz.

“Symbol With digital transmission this is the modulating

information element. The number of bits per symbol
depends on the type of modulation, for example 2bits/sym-
bol with QPSK, 6bits/symbol with QAM.

Symbol Rate Number of bits transmitted per second.

System Clock Reference Time stamp. from which the
decoder timing is derived, in an MPEG data stream.
Synchronises the decoder and system clocks.

Table List of the information required to decode DVB
transnssions or make decoding easier. Relates to MPEG-
2. PSI and DVB-SI.

Thresholding With video compression the elimination
of values below a given threshold to reduce the amount of
informatrion transmitted.

Time Stamp When a specific action, e.g. the arrival of a
byte or presentation of a presentation unit, occurs.

Transform Coding Source coding (compression),
where each picture is divided into sub-pictures. a linear
transform is carried out on each sub-picture signal and the
resulting signal is converted to digital form.

Transport Packet Packet of 188 bytes madc up of four
header bytes plus 184 payload bytes. Forms the basic
block in an MPEG-2 transport bit stream, to which error
correction is added.

Transport Stream MPEG-2 programme daia stream.

Transport Stream Packet Header Daia used to pro-
vide information about the transport stream payload.

Variable Bit Rate Where the bit rate varies with time.
Occurs during the decoding of a compressed signal.

Variable-length Coding Form of coding in which short
code words are used for signal values that occur frequent-
ly while long code words are used for signal values that
occur infrequently. One example is Huffman coding.
Also known as entropy coding.

Video Sequence With MPEG. an uninterrupted series
of groups of pictures that havc the same basic parameters.
The highest layer in the MPEG vidco data hierarchy. See
Fig. 1 page 330. March.

Write Store dara in a memory device.

Zigzag Scanning The DCT (discrete cosine transform)
carried out in video compression resulis in 2 matrix of 64
coefficients. This matrix has to be scanned (o convert it to
a serial bit stream. Carrying out the scan in a zigzag man-
ner. starting with the lowest frequency (DC) coefficient
and ending with the highest, provides a data flow that is
best suited to the next compression steps, run-length and
variable-length coding.
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Fig. 1: Basic
microwave
oven block

diagram.

AC

J. LeJeune takes a look at the operation and servicing of
microwave ovens, including the vital safety considerations

between domestic electronic and electrical equip-

ment. It relies on an electronic device, the mag-
netron, to produce the microwave energy, and usually
has an electronic control system. It also requires
mechanical switches and cutouts and motors. The
microwave oven is an immensely popular appliance,
and thus represents a good business opportunity for ser-
vice departments wishing to extend their field of activi-
ties.

The heart of the oven is of course the magnetron, a
form of thermionic valve that was first developed in the
Twenties. In its eariiest form it consisted of a diode with
a coaxial anode and filament which were mounted
between the poles of a magnet. Operation of all mag-
netrons relics on crossed electric and magnetic fields.
The more modern form, the resonant-cavity magnetron,
was developed in the UK in the early Forties. As a
source of high-power pulses for radar equipment. it
made a substantial contribution to Allied military suc-
cess during World War I

In a microwave oven the food to bc cooked is bom-
barded with RF energy at trequencies between 2,450-

T echnically the microwave oven occupies a place

Mains

2,458MHz (12cm) and powers rtanging from 650-
1,000W. Bombardment of the food makes the atoms of
which it is made vibrate and coliide with each other,
thus generating heat. This kind of cooking, like conven-
tional heating, works from the outer surface of the food
inwards. RF cooking, using frequencies at around
60MHz and the induction principle. heats food from the
inside outwards. Both methods are very efficient and
rapid. The results differ from those obtained with radi-
an! heating because there is no browning of the food —
unless special containers are used in the oven to convert
the RF energy into radiant heat.

Fig. 1 shows in block diagram form the basic
microwave oven arrangement

Warning

The first important point to note is that microwave
ovens are hedged around with safety devices. They
should. therefore, not be interfered with by anyone who
does not understand their operation. Such interference
may well introduce a health hazard. This fact means that
the competent, qualified electronics engineer is the ideal
person to undertake any repairs and maintenance
required, including safety checks. We will return to the
vital matter of safety later.

The Magnetron

The magnetron is a highly efficient generator of
microwave energy. Fig. 2 shows the basic resonant-cav-
ity magnetron configuration. The device’s cylindrical
cathode is mounted inside a cylindrical anode block that
contains a ring of cavities. Each cavity is identical, and
is the equivalent of a parallel taned circuil resonant at
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the operating frequency.- A strong magnetic ficld is
applied. in parallel with the anode and cathode. As a
result, the electrons emitted by the cathode follow a
helical path as they move towards the anode instead of
moving across radially.

There are helical current flows within the cavities as
well as between the cathode and the anode block. The
currents are all in phase. As the electrons in the cathode-
anode path pass thc cavitics, they create an unstable
condition, i.e. oscillation. A small magnetron of this
type can generate high-power radiation: one that can
easily rest in the palm of your hand can produce an RF
output of 1kW. But hecause of the device’s small size,
forced-air cooling is required.

The RF energy for the oven is obtained by inserting a
pick-up loop in one of the cavities. This loop feeds the
oven cavity via a waveguide — a short stub *aenal” links
the loop to the waveguide.

Basic Oven

The basic elements of a microwave oven are thus an
oven cavity, a magnetron, its power supply and a control
system. To make cleaning easy, modern ovens have a
stainless steel cavity.

The magnctron has a combined heater-cathode assem-
bly which is normally operated at about 3-3-6V, 10A.
External links are usually made by spade connectors.
You will probably find them marked F and FA. Since
the cathode potential is at approximately <4kV DC. the
terminals are contained within a ceramic insulator. The
anode block is at chassis (positive) potential.

The magnetron power supply is a simple transformer
plus rectificr and capacitor arrangemcnt but looks
unconventional, see Fig. 3: it’s basically a half-wave-
voltage-doubling circuit without a reservoir capacitor.
The magnetron acts as a second rectifier. On the posi-
tive-going half-cycle of the AC waveform produced by
the transformer’s sccondary winding diode DI con-
ducts, charging Cl negatively. During this half-cycle
the magnetron (M) is reverse biased — and is shunted by
D1. So it’s held non-conductive. On the negative half-
cycles the magnetron conducts, doubling the charge
across Cl. The average DC produced by this arrange-
ment is somewhat less than the peak voltage as there is
no Teservoir capacitor. lis level depends on the capaci-
tor’s valuc and the AC waveform developed across the
iransformer’s secondary winding. The transformer also
has a heater winding for the magnetron.

Control of the cooking time is normally carricd out by
an electronic timer which might have several programs
of varying degrees of usefulness. Early models used a
clockwork timer which pinged a bell at the end of the
cooking period.

The control system incorporates a comprehensive
arrangement of safety interlocks. with a microswitch to
gut off the power if the oven door is opened while the
magnetron is in operation. Thermal trips in the oven
cavily and on the body of the magnewon cut off the
power should thc icmperature be excessive. We've
come across several HV circuit protection arrange-
ments, see later.

Safety

Microwave emissions are known as ionising radiation.
A sirict maximum level of allowable radiation leakage
from a microwave oven is specified. People also have to
ke protected from themselves, so a microswitch operat-
= by the oven door latch is an essential part of the safe-
v system. This microswitch interrupts the supply to the
BV mansformer and stops the timer simultaneously. In
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power supply circuit.

D1 charges C1 nega-
tively during the posi-
tive-going half cycles.
When the voltage across
the transformer’s sec-
ondary winding reverses
it adds to the charge
across C1.

most ovens the timer operation is simply interrupted: its
coumt-down continues when the door is closed and
cooking recommences.

A cutout mounted on or close to the magnctron’s
anode block is rated to g0 open-circuit at between 100-
130°C. Another one in the oven cavity, to cater for over-
heating in the appliance, 1s normally rated at berween
20-30°C higher than the magnetron cutout.

Spade conneciors are mostly used, even in the HV
area. Most are fitted with PVC boots to provide a degree
of insulation.

Typical Oven Arrangement

Fig. 4 shows a simplified circuit of a typical microwave
oven. Mains voltage is always present at the control
panel, to power the timer clock, the timer itself and the
control unit. This generaily uses a microcontrolier chip
to supervise the application of power to the magnetron
and run preset cooking programs and other features.

The application of power to the cooling fan, turniable
motor and magentron is also supervised by the micro-
controller chip, with relays to apply the mains voltage to
the relevant areas.

In some ovens the 20W lamp used to light the oven
cavity is wired in series with the turntable motor to pro-
vide a more mellow illumination and slow down the
motor. The motor itself is not much larger than the type
used in past times i synchronous electric clocks and
mechanical timers. It incorporates a gearbox. A small
device inside the gearbox stalls the motor and makes it
run in opposite directions alternately.

The Power Supply

The HV capacitor has a value of 0-73-1-2uF and is rated
at 2,100-2,250V AC (50Hz). It should be discharged
before you dive inio the interior of the oven with metal
tools or bare fingers — a 1pF capacitor with a charge of
2kV can hurt! 1 use a discharging tool for the purpose. It
contains a 33kQ, 2W resistor in a PVC sleeve with
crocodile clips at either end. When this is connected a
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Fig. 4: Typical
microwave
oven circuit.

Fig. 5: HV fuse
arrangements.
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small spark is seen: T leave it in place fora few seconds
to ensure complete discharge.

The magnetron’s heater/cathode terminals are usually
designated F and FA: the ncgative supply is connected
1o the FA terminal to avoid the anode current passing
through the heater.

Fig. 5 shows various HV circuit protection amange-
ments. The one shown at (a) is widely used in Japanese
oven brands. D2 is an asymmoctric device that consists of
two diodes connected back-to-back. Should an excess
voltage condition arise in the transformer circuit one
diode will go short-circuit and the other will conduct on
alternate half-cycles. The excessive current flow will
rupture the fuse on the primary side of the circuit. The
alternative arrangemecnts shown use an in-line fuse
which is heavily shrouded in an insulating sleeve.
Remember to discharge the capacitor before attempting
to handle the fuse! The arrangement shown at (c) could
be tricky if only F2 goes open-circuit, since the mag-
netron will continue to act as a rectifier and C could be
charged to a considerable voltage should its shunt resis-
tor have rctired! The important point is: don’t trust a
thing.

Precautions

Do not operate the oven unless the door is closed, its
hinges are OK, the RF scal is undamaged, the door itself
is not distorted and the whole appliance shows no visi-
ble signs of damage. Your aim 1s to avoid exposure to
microwave radiation.

Ensure that all internal connections are sound and that
the waveguide flanges are properly gasketed and
secure. The oven cavity should be spotlessly clean, and
the oven should never be operated without a load — a jar
of water will do. Never look into the waveguide when
the magnetron is powered. You may be tempied to do
this is you hear sparking from the magnetron’s stub
aerial. Such sparking is usually caused by standing
waves in the waveguide because the oven cavity is

empty.
Onc final tip may sound simple: to avoid hearlache,

remove your mechanical or quartz wristwatch before
handling the magnetron — it may stop!

Testing
Testing and proving is a very important part of a
microwave oven service.

A magnetron’s output power can be checked simply
by measuring the temperature rise in °C of one litre of
water during an 87-second period of full power output
from the magnctron. A magnctron usually reaches full
power about four seconds after the clock button has
becn pressed, so the timer should be set for about 91
seconds of cooking time.

To determine the correct time lag from switch-on to
full power, insert in the oven cavity a small neon lamp
with its wires cut off close to the pinch seal —along with
the pot of water. The type of neon indicator used in TV
touch-tuning selectors will do. Tt will glow brightly at
full power. Don’t leave it in the cavity for very long — it
may shatier. Experienced engineers know by the *grunt’
from the transformer just beforc the magnetron takes
current. This noise is caused by the unidirectional current
that flows in the secondary winding for a few seconds
until the magnetron’s heater rcaches its operating tem-
perature and the magnetron staris to conduct: the trans-
former’s core becomes heavily polariscd. with the result
that the metalwork around it vibrates at mains frequency.

The power outpul is given by the temperature rise in
>C multiplied by 50. Thus i there’s a 14°C rise in the
temperature of the litre of water over an 87-second peri-
od the output power is 30 x 14 = TOOW.

The oven should be run at full power for over a minute
before the test. The water used should not start at a tem-
perature less than 17°C.

Another method, which is claimed to be more accu-
rate, is to place two S00ml beakers of water at equal
temperatures in the oven. Run the oven at full power for
thirty seconds. then check the lemperaturc nse in each
beaker. Take the average of the two readings, then mul-
tiply this by 70 to get the power output {igure.

For the perfectionist, the formula is
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P=1(4-187 x V x the temp rise)/r

where P is the power in Walts, V is the. volume of
water and ¢ is the time during which the magnetron is
on al full power. This test conforms to LEC 705 (1988).

The limit for microwave leakage is specified as a
power of SmW/sq cm at Scm. I have yet to find a leak-
mg oven! Use a calibraied meter and probe to carry out
the test for this. Several instruments that fulfil the
requiremcnts laid down in the safety regulations are
available from microwave oven spares suppliers.

It is important to check oven safety and power output
after repair work has been carried out, before returning
the oven to the customer. You can offer a leakage
checking service to the public — this witl form a useful
addition to the services you provide. Impressive stick-
on labels which say that the oven has been checked for
radiation and output power are also available trom
component supplicrs.

Control Circuitry
The control circuitry is usually microcontroller based.
In the simplest ovens there is merely a timer to set the
total cooking period and adjust the microwave power
level. This involves switching the magnetiron on for
varying lengths of time depending on the average
power required. A magnetron always operates at full
power, but switching it on for three seconds in every
ten amounts to 30 per cent power, and s0 on.

Maore sophisticated ovens have a humidity senser that
senses the steam which rises from certain ingredients
to be cooked. This auto-cook facility works with only

some foods — what they are is usually stated in the

MICROWAVE

m

user’s handbook. This feature is also supervised by the
microcontroller chip. The sensor elements for the auto-
cook facility are fairly expensive. Fortunately they
don’t often fail.

Spares

Like all active devices, magnetrons come in a bewil-
dering variety of sizes and arrangements. Howeéver a
*smaller one’ will satisfy most replacement require-
ments, while some component suppliers’ catalogues
include equivalents lists. Most magnetrons are reason-
ably priced, but for some reason the Brother AM730
seems to be priced at six to seven times the average.

The less reliable mechanical items are the interlock
switches, door laiches and the occasional relay.

Sparks inside the oven cavity usually mean the end of
the cover at the mouth of the waveguide: it’s a sheet of
fireproof material which is transparent to microwaves
and is included to prevent steam and food particles get-
ting into the wavegnide. It is usually made of a mica-
based material.

Control panels that use a membrane keypad are prone
to failure. So are the ribbon cables that connect them to
the microcontroller panel. Eventually the membranes
collupse and fail to operate.

Because of the high voltages and the unusual voltage
and current waveforms in the magnetron power sup-
ply, there don’t seem to be any meters that will provide
useful checks in this area. The best indication you can
get is to use an electrostatic EHT meter, but the mea-
surements arc not accurate and the needle barely
moves from the rest position. T intend to see if T can
develop a suitable meter.

> 1.C.H.E.

“ALWAYS THE FRIENDLY, PROFESSIONAL SERVICE”
MONITOR SCHEMATICS, WELTREND IC’s, VIDEO CABLES,
MONITOR MICRO-PROCESSORS, FLYBACK TRANSFORMERS,

SPECIALIST MONITOR REPAIR COMPONENTS.......PLUS!H

Measure ESR of Caps - IN CIRCUITIL

find- IN CIRCUIT!!

Robust And Compact, Only 18 X 10 X 3.5cm

Do Preventative Maintence by Finding Marginal Caos-- IN CIRCUIT!!

Find Those "Hard to-Crack” Problems That No Other Cap Checker Can

Will Not Turn On Solid State Devices - OUTPUT ONLY 20mv

e s ‘ D ‘ )
I CAPACITOR WIZARD
THE “IN CIRCUIT” CAPACITOR TESTER! | i,
v = Orhors - Gaotf under 3 ohims s
= . Emgvagms 4 - e H iy cobicaciies S Wit & krewn GOOD Gags
The capacitor Wizard is an extremely FAST & RELIABLE way to check capiciters of p | FW ]
1uF and iarger "IN CIRCUIT", eliminating the nead to remove the capacitor for Bl s ek E SRS e
accurate tests. MMAMT;‘E’ INC.
The Capacitor Wizard finds BAD caps that even Very Expensive cap checkers can R T =
miss even out of circuit!!
Find Bad Capacitors Quickly & Reliably - JN CIRCLHTTI = fh

£135.08
+ CARRIAGE & V.A.T. |

TEL : + 44 (@)115 932 9152
FAX : +44 (9)115 944 4864
E-MAIL : tony@iche.com
WEB SITE : http://www.iche.Com
P.OBOX 142
NOTYTINGHAM
NG9% 3RX
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What o litel

The man from the hills with his 12V VCR, a miscellany of Hitachi CTVs
and other problems. Donald Bullock gets them all

ur Spanish pad is supposed to
be a refuge, an escape from

our busy life over the years. It
doesn’t always work out like that.

No sooner had we settled to our
after-dinner drinks the other day
than Hillbill Shagg payed us a visit.
He’s a thin, bright-eyed and crag-
gy-faced builder who grafts likc a
horse to earn his simple living and
wears a multicolour, knitted tea-
cosy hat. He'd come to lay a path,
and brought with him an ancient
12V portable VCR.

“E’s blowed up, I think” he
rasped.

1 opened it up while he watched.
Alj the fuses were blackened.

“How did you manage this?” |
asked.

“Generator trouble™ he replied.

I set about fixing it while
Hillbill talked. He told us about the
temote spot where he lives, in the
mountains. Someone had given him
a tiny wing of an old country farm-
house. As there's no mains electric-
ity he uscs a moody petrol genera-
tor that delivers 12V for his Light-
ing, his VCR and TV set. He has
no TV reception, so the VCR is
important to him.

Much to my surprisc | managed
to repair his VCR. But he brought
it back a fcw days later. this time
with his regulator. A spot of luck
that, as this time the 12V regulator
had failed. It uscs a pair of 390,
2W wirewound resistors which had
been reduced to coke.

“What do you do out there when
you can’t watch your tapes?” I
asked him.

“I smokes the "Appy Stuff” he
replicd.

Cuthbert’s Gadgets

Son James, who is just seventeen
and studying for higher things. does
a few repairs here in Spain. One of
his more regular customers is
Cuthbert Lord. an old-fashioned
man who has dozens of electronic
gadgets. Playing with them is his
life, so they have to be all right. He
calls James often, and pays him
well.

His latest trouble has been with
a Pace PRD800 receiver-decoder.
“Every few days it goes ‘suh’, then
‘bzzzz ” he complained. “Now that
can’t be right, can 1?”

James brought the receiver in
and carried out the usual power
supply service. After giving ita
good soak test he took it back.

A weck later Cuthbert called
him again. “Last night it went ‘cha’
Jjust once. At twenty past eight. Can
you comc and look at it agam?”

James did as requested. While

listening for the noise he noticed
Cuthbert’s cat arch its back. Then it
sneezed. “Cha.”

“That’s it!” cried Cuthbert,
pointing to the Pace. “Take it in
and get it absolutely right.”

A few days later we saw
Cuthbert at Tony’s store. He was
returning an electronic mosquito-
killing machine he’d bought the
day before.

“A mosquito flew into it at five
past seven last evening. Then flew
out and bit me.”

Seeing whom it was, the shop-
keeper bundled a replacement into
his arms and led him to the door.

“Some mosquitoes around here
are very tough™ he said, “try this
one.”

Some Hitachis

When 1 retumed to the UK I found
that Steven was having trouble with
an Hitachi C2118T (G7PS Mk 2
chassis). It had been in before with
the same complaint — mtermittent
field collapse. On the previous
occasion the cause had been the
LA7835 field timebase chip 1C601.
This time the problem was worse
when the sct was hot.

When replacement of likely
components failed to cure the trou-
ble Steven decided on some pro-
longed voltage checks. The field
timebase chip has two supplies, 9V
for the generator section and 25V
for the output section. The 9V sup-
ply comes from an MC7809 regula-
tor, IC703. A check at the output
from this regulator revealed the
answer. As its tcmperature rose, the
output dropped to zero. A new one
put mattcrs right.

Steven reckons that this device
always runs hot in thesc sets. He
fitted an extra large heatsink.

Paul was working on another of
these sets. It was dead, and a check
on the 82k start-up resistors
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revealed that one was open-circuit
while the other rcad-100kQ.

When they’d been replaced the
set came on then died as the EHT
rustled up. The cause was excessive
HT. R909 (39k€2) in the voltage-
sensing circuit had risen in valuc to
43k€2. A replacement restored nor-
mal operation.

Then Mr Cruddock brought in
another Hitachi set. an older
CPT2224 (NP81CQ chassis). [ put
it on the bench and powered it.
There was a picture, but it was 0o
bright on the left-hand side and a
thin white line travelled up the
scereen. | had to start somewhere,
and decided to check the field out-
put stage in the hope of clearing the
white-line fault. Just as well. The
field output device (M601) sported
a fine drop of dry-joints. Remaking
them removed the line but left the
uneven brightness. The cause of
this fault was simply the reservoir
capacitor for the HT supply to the
RGB output stages — C713, 4-7uF,
250V.

When the set was given a soak
test some spluttering was noted.
Close cxamination revealed a dry-
joint at one of the line output trans-
former’s pins — the offsel one that
earths the body of the transformer.

Meanwhile Steven had yet
another G7PS on the bench, this
time a C2119F. Once again the
fault was field collapse. In this case
the 9V regulator’s output pin had
never taken to its solder blob.
Resoldering put that right.

A Satellite Receiver
Our next customer was Ethel
Smalltbone. She had with her a
satellite receiver-decoder.

“Up he went. Then my old man
said ‘Right, I'm off to the pub.’”

“Right” I said.

The [ront panel said Finlandia.
Underneath a notice said Granada
M/NIZ2LR1/A. In fact it was a Pace
PRDB00 and the probiem was the
usual power supply blow up.

We replaced the TEA2018A
chopper control chip, the BUT11A
chopper transistor, the 4-7€2 surge-
limiter resistor R1 and the 1A fuse.
then the three electrolytics C5
(22pF), C7 and C8 (both 10pF).
Note that you have to use 105°C,
low-ESR capacitors in these posi-
iions.

This restored the receiver to life
and Mrs Smallbone was happy to
hand over z couple of blues.

Flemings

The door opened and a Panasonic
TX2 (Alpha 1 chassis) came
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through on a pair of trotting legs.
We then saw that they belonged to
Norman Nutmeg, who stood there
panting like a steamroller.

“If this "un was full of Flemings
I'd mend "im myself” he told us.
“Used to know my Flemings, T can
tell you.”

“Flemings?” asked Steven.

“Ah, you’d be one of the newer
fellows” said Nutmeg. “Flemings —
valves — after Sir Ambrose Fleming
who invented the thermionic diode.
Anyone could mend a set in those
days, when you could pull out a
Fleming and plug another onc in.
We mended our own sets then.”

The Panasonic set was dead
though alive — its display came on
but the power supply didn’t do any-
thing. Paul dealt with this one. It
didn’t take him long to discover
that the two 2SD965/R transistors
Q801 and Q802 were both leaky.
Q801 provides excess-current pro-
tection while Q802 provides stand-
by switching.

No Colour

Another customer slid in and start=
ed 1o stroke the counter. T looked at
him. He smiled and clasped his
long fingers together.

“Could you possibly repair my
set?” he asked.

I looked about him. “We could
try” I said, “if we could see it.”

“Oh, silly me!” he gushed. “it’s
in the car.”

Paul went out and brought it in.
Another Hitachi, this time a
CPT1474 (NP84CQ Mk 4 chassis).

1 pulled over a job card.
“Name?” I asked.

He brought his face down to me.
“Kenny” he said.

“Trouble?” I asked, “‘er, the set,
I mean?”

“No colour” he replied, “but a
perfect monochrome picture.”

Steven tackled this one — said
he'd had it before. He checked the

| supply to the colour control and

found that it was correct and stable
(12V). The voltage at the slider is
smoothed and is then fed to pin 5
of the colour decoder chip IC501.
where it should vary between 1-6-
3-5V as the control is adjusted. In
fact the voltage here was low at
0-6V.

When pin 3 of IC501 was dis-
connected the voltage rose. So
Steven replaced the chip which
made no difference. A check on the
other voltages around the chip pro-
duced a low reading at the bright-
ness control pin 11, which is
decoupled by C511 (2-2pF, 50V).
This capacitor tested all right, but a

replacement cured the fault and
restored the voltages.

A Dead VCR

Our final customer that day was an
old, grey, stooping man though he
sounded sprightly. Hc was carrying
a Toshiba V204B VCR.

*Is Don Bullock still about?” he
trilted.

“That’s me” | said.
| ° He stepped back, looked me
| over and drew his breath in sharply.
| “Good God” he muttcred, then he
straightened up.

“Remember Arthur Chick-
weed?” he asked, “that’s me.”

I looked at him in amazement.
“Must be thirty years, how do 1
look?”

Arthur shuffled a bit, then point-
ed to the VCR. “Half dead and
ticking” he said.

1locked at him sharply.

Paul tackled this one. He went
straight to the power supply where
he yanked out CP0O7. This 10uF,
50V electrolytic is part of the chop-
per transistor’s base drive circuit.
When a replacement had been fitted
the VCR sprang to life.

“Here, you can’t fit onc of those
things to me, can you?” Arthur
asked as he paid up. Then he
looked at me. “While you’re at it,
you might fit one to the old man.”

I straightened up and took a
keen interest ia the cloud formation
outside the shop.

Requests

I’ve refcrred beforé to this maga-
zine's many, many wonderful regu-
| lar readers. When the editor kindly
popped a Help Wanted request of
mine into a recent issue, two came
to my aid. Gerald May of
Abertysswg, Rhymney, Gwent sent
me a boxful of copies and asked for
only the postage. James Lynch of
Western Isles Electronic Services,
Balivanich, Benbecula provided me
with others.

James has the following issues
available free 1o good homes: June,
July, November and December
1987; January. February and April
1988; February 1989; July 1993;
July, September and October 1994.

He needs the following issues:
January, July, August and
September 1989; March. April, July
and August 1990. His telephone
number is 01870 602 035.

And I need only the April 1985
issuc to complctc my collcction. If
you have one, please send it in care
of the Television editorial office,
Room L302, Quadrant House, The

Quadrant, Sutton, Surrey SM2 3AS.
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Reports from

Philip Blundell, AMIEEIE
Denis Foley

Adrian Spriddell
Eugene Trundle
Maurice Kerry

Stephen Leatherbarrow
Keith Evans

Michael Dranfield and
Giles Pilbrow

Ferguson ICC9 Chassis
Therc was no sound or picture. The
set would come out of standby, try
to power up three times then go
back to standby. In the standby
mode the HT supply to the line out-
put stage (USYS) is 90V. Each
time the set tried to power up the
HT increased to 152V for one sec-
ond then returned to 90V.

Checks in the linc output stage
showed that the HT was present but
there was no drive. So checks were
made at the relevant pins of the
STV2160 chip TV01, which incor-
porates the timebase generators.
Everything was normal here. When
I followed the path of the horizon-
tal drive output from this chip (pin
32) T came to transistor TL63
(BC848B) which was open-circuit.
A replacement restored the set to
lifc. P.B.

Grundig CUC5361 Chassis
“Picture shakes” was the complaint
with one of these multi-standard
sets. There was intermittent picture
rolling. and when the picture rolled
the colour intensity seemed to
increase. If the colour was then
adjusted using the remote control
the on-screen bar graph changed
from *“colour” to “tint”. I thought
that mayhe the ser was going into
the NTSC mode (60Hz field fre-
quency).

The TDA8214A timebase gener-
ator chip 1C520 should sense the
signal’s field frequency. If this is
60Hz, the state at pirr 8 should
change to let the microcontroller
chip know. It wasn’t changing, so
my first guess was ruled out.

Two other possibilities sprang to
mind. First, the remote control
receiver can become noisy — the
usual result of this is no remote
control operation, though I have
known the result to be front control
lock-out or spurious channel chang-
ing. The other possibility was volt-
age or ripple problems with the
microcontroller chip’s supply.

The voltage was correct (inci-
dentally the microcontroller supply
is not always 5V — check which
type of chip is fitted), but there was

- a ripple problem. So time was spent

bridging clectrolytics and replacing
the 5V regulator [C686. T then
noticed that the amplitude of the
ripple measured at any point varied
when the scope’s chassis connec-
tion was moved from one place to
another. This led to the conclusion
that there was ripple on the set’s
chassis line.

The cause of this will be obvi=
ous to old-timers who can remem-
ber ITT CTV sets. The metal
strengthening frame on which the
main PCB is mounted is used as an
earth path. There were dry-joints
where the framc is soldered to the
print. After a few minutes spent
resolderzag with a high-wattage
iron the rolling had gone. P.B.

Philips K40 Chassis
There was sound but no picture: the
EHT rustled up. the contrast and
brilliance scttings were not at mini-
mum (as can happen when the
Nicad bartery is flat), and a field
buzz could be heard coming from
the scan coils.

Coloured rasters were produced
when T injected a signal at the out-

| put pins (12. 14 and 16) of the

TDA3561A colour decoder chip.
The chip’s 13V supply was present
at pin 1. but there was no sandcas-
tle pulse at pin 8. This pulse is pro-
duced by the TDA3376B sync chip.
A new TDA3576B IC restored the
picture. P.B.

Sharp 59CSO3H (CS
Chassis)

This chassis will come as a surprise
to any engineer who has not seen
one before. The PCB is very com-
pact, being packed with surface-
mounted components. For this rea-
son Sharp offers an exchange ser-
vice: you can buy a complete chas-
sis at a fixed price as long as the
PCB to be returned has not been
damaged by inexpert attempts at
repair. Sadly this option was not
open to me: a neighbouring dealer
had tried to repair the power sup-
ply. leaving the print in a sorTy
state.

A new chopper MOSFET plus
R706. D718 and a couple of BC338
ransistors got the power supply
working with 2 dummy load. But the
line output transistor was short-cir-
cuit, so there was stiil work to be
done.

A new line output transistor
faited to restore the picture — and
there was a bumning smell. The set
was hastily switched off. DC
checks in the line output stage
revealed that the 13V supply recti-
fier D601 was short-circuit. With a
new IN4935 firted in this position
the picture came on, but was pin-
cushion shaped — and the sound
from both channels was distorted.
Oh dear! The price of an exchange
chassis was beginning to look very
reasonable.

To reduce the dissipation, the
field, audio and EW output stages
all operate in class D. So a switch-
ing pulse fault scemed a possibility.
D619 and D621 were both short-

April 1998 TELEVISION




circuit — but D621 was not shown
on the circuii diagram. A phone
call to Sharp technical revealed that
later versions of the 59CS03 are fit-
ted with the same chassis-as the
39CS05. A look at the 05 manual
supplied provided the correct diode
types. and with replacements fitted
the sound was OK and the picture a
lot better. But the grey scale had a
red tint.

The grey scale was perfect in
the service mode. In the normal
mode the picture was red. This was
easy to deal with. The customer
has a tint adjustment on the second
page of the picture menu. It was
set to warm. When this adjustment
was restored to the centre position
the final ‘fault’ had been correcied.
P.B.

JVC C14ETIEK {Onwa
Chassis)

There was no scund or picture,
with ficld scan lines separating
along the bottom of the screen. The
12V zener diode was short-circuit.
It’s a common faul: with this chas-
sis, which also appears in Alba,
Bush and other models. I'd had the
problem before, and also knew that
C909 and C911 in the power sup-
ply have to be replaced to reduce
the HT to a safe level. Otherwise
the set will come back with the
same fault after a week or two. It
came back nevertheless.

“After a couple of days” the cus-
tomer said, “there was a line wrig-
gling along the bottom of the pic-
ture.” | felt that this must be some-
thing to do with the previous prob-
lem, and measured the voltage on
the 12V line. It was low at 11V.
The fusible safcty resistor R434 in
the relevant rectifier circuit had
increased in value from the correct
0-6802 1o 6-8C2. 1t must have been
rather stressed by the initial fault.
Another item to replace as a matter
of course! D.F.

Panasonic Alpha 1
Chassis

There was no sound or vision,
either off-air or via the scart socket.
The M51320P AV switching chip
1C2601 was faulty. To check,
remove the chip and connect a

Jjumper lead across the input/output |

pin connection points — the set
won't work at all with a leaky chip
still in position. A.S.

ITT Digivision B Chassis
Various symptoms — dead or inter-
mittently dead. reverting to standby
or flashing on the picture — can be
caused by the same problcm. Check
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the mains input choke for cracks in
the soldering around its pins. You’ll
find it next to the mains switch on
the front control PCB. A.S.

Sony KVM2531U (AE1
Chassis)

There was lack of height with
cramping at the centréof the
screen. A check on the +27V sup-
ply to the field output chip showed
that it was low at 20V. The usual
cause of this, as here. is that R802
(0-47Q) has gone high because
D801 is leaky or possibly short-cir-
cuit. We have used an RGP13]
diode as a replacement. A.S.

Ferguson 51J8 (TX99
Chassis)

If the problem is intcrmittent flash-
ing and sparking, which looks as if
the mains plug is loose. check for
dry-joints at the bank of 1kQ resis-
tors (R254-8 and R234) at the bot-
tom of the TACS board. They pro-
vide the feed to the ZTK33 tuning
voltage regulator. A.S.

Fidelity CTV140 (ZX4010
Chassis)

There werc four horizontal black
bars across the picture. They
became worse as thc colour, con-
trast and brightness were increased.
C45 (10pF, 50V) in the beam Lim-
iter circuit was leaky. A.S.

Hitachi C2114RE

Video playback via one of these
sets was marred by bent verticals at
the top of the picturc. The problem
occurred with bought or rented cas-
seiles — the VCR’s own recordings
were OK. On Hitachi’s suggestion
C104 was changed to 22pF, 16V
and C2053 to 4-7uF. but this made
no difference. 1 found that reducing
the value of C701 to 3-3nF and
C702 io 0-47pF. 50V solved the
problem. but must emphasisc that
this is an unofficial modification of
my own devising! Model C1415R
uses the same circuit. E.T.

Sony KYM2171U (BE4A
Chassis)

| This set appeared to be dead. But

the HT rail was at 144V, so the
power supply was OK. The line
timebase wasn’t running howcevcr,
because PS603. an N25 circuit pro-
tector, had gone open-circuit.
Fitting a replacement cured the
fault. and no cause for its failure
could be found.

Sony has issued a modification,
as follows, to prevent this failure:
change PS603 to type N75 and fit
two 5-6V zener diodes across

1C603, one belween pins 1 and 9
with its cathode 10 pin 1, the other
from pin 9 to chassis with its cath-
odc to pin 9. M.K.

Toshiba 2539D

Intcrmittent loss of sync and no
remote control operation were the
complaints with this set. Toshiba
suggests that if the text PCB is a
PB4600 the 27MHz crystal should
be replaced. If the panel is not a
PB4600, fit a 27MHz crystal. M.K.

{ NEl C25F1FXN

There was a blank screen though a
rustle of EHT was heard at switch
on. When the first anode control
was turned up there was a blank
raster with flyback lines. A check
on the sandcastle pulscs showcd
that there was a slow risc of the OV
DC level by about 1V between
pulses. 1 eventually found that R121
(270k€2) was open-circuil — it’s near
the line output transistor. M.K.

GoldStar CiT2168 (PCO4A.
Chassis)

There was no sound or rastcr with
the HT low at 50V instead of
118V. Replacing the 47uF, 160V
HT reservoir capacitor C806S
cured the fault. MLK.

Hitachi C2114T-311
If there is front panel control lock-
up after half an hour or more, or
the picture disappears when the set
has warmed up, leaving a noisy
raster with the controls locked, fit
the updated microcontroller kit part
number A523217. Links have to be
changed and dicdes removed —
instructions come with the kit.
Note that the 4-194MHz crystal

| X001 can be responsible for the

conltrols locking and the sound
gradually breaking up and then dis-
appearing when the set is hot. M.K.

Philips G110 Chassis

There were two faults with one of
these sets (a Philips 28GR9772),
poor field linearity and width varia-
tions. C2509 (2-2pF, 50V) was the
cause of the first fault: it’s in the
field linearity fcedback nctwork.
The second fault was caused by an
intermittent width control (R3525,
10k€2). When this preset was
removced and checked it was found
to have risen in value (o almost
40k£2. S.L.

Ferguson ICC8 Chassis

The problem with this sct was poor
focus, which improved somewhal
during the course of an evening’s
viewing. When a new focus control
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unit and even a complete CRT base
panel failed to cure the fault we
began to suspect the tube.

Fortunately a set with an identi-
cal chassis arrived in the workshop,
so we werc able to swap over the
chassis temporarily. This proved
that the CRT was OK. The cause of
the fault tumed out to be the line
output transformer. An Orega
40308-11 was fitted, curing the
problem. S.L.

Sanyo E4-B21 Chassis
There was no remotc or front panel
control. We checked the 5V supply
to the M34300N4-627S5P microcon-
troller chip IC701 and its 4MHz
oscillator. No problems here. Pins
22-30 are the relevant address lines,
and this is where the cause of the
fault lay. Pin 22 was being held
low by a lcaky 6-2V zener diode,
D743. It had reverse leakage. pro-
ducing a reading of some 1-5k€2.
With the fault present the address
line voltages were somewhere
between 0V and 5V. When the
fault had been repaired these lines
were at either OV or 5V, the correct
situation. S.L.

Ferguson ICC6 Chassis
There was sound but no sign of a
raster. Voltage checks on the CRT
base pancl rcvealed that there was
something amiss with transistor
TB11, via which the emitters of the
RGB output iransistors are returned
to chassis. It proved 1o be short-cir-
cuit base to collector.

Wc’ve had 1o replacc a number
of line output transformers in both
this and the ICC8 chassis. S.L.

Philips CP110 Chassis

The cause of intermittent low out-
put from the power supply with
pulsing, usually from cold, was
traced to C2690 (100uF, 50V)
which is mounted on a small sub-
panel. S.L.

Ferguson ICC5 Chassis
There were two complaints with
this set (Model 51K7), intermittent
failure to switch on and “lines at
the top of the picture™. The lines
tumed out to be a very expanded
scan over the top four inches or so
of the screen. Two components
give a lot of trouble in the thyristor-
type ficld output circuit used in this
chassis, a 1-5kQ resistor (RL22)
and a 4-7nF capacitor (CL22). They
are mounted next to the thyristor
(DL21), being connected in serics
across it. This time they were OK.
The field output stage uses a
winding on the line output trans-

former, while the field scan coils
arc connected to a 21V supply
that’s derived from this trans-
former. A scope check on this
supply showed that lots of line-
rate pulses were present. When
checked, the reservoir capacitor
CL52 had a value of around IpF

1 instead of 1,000pF. A replacement

cured both faults. S.L.

NordMende F17 Chassis
The problem with one of these
Thomson sets was intermittent start
up. It was a very random fault. We
eventually traced the cause to CL33
(10uF, 50V), which is associated
with TL17 in the safety circuit. It’s
connected to pin 28 of the
TEA2029C chip IL14, and had fall-
en in value. The chassis is similar
to the ICCS. S.L. 3

Grundig CUC2600 Chassis
It was a relief to find that this dead
Grundig set didn’t require a major
power supply rebuild. Some quick
checks showed that there was HT at
the collector of the BU5S46 chopper
transistor though there were no out-
puts from the power supply. Before
replacing the TDA4600 control
chip we decided to check C631
(100pF) which couples the drive to
the basc of the chopper transistor.
Its value had fallen dramatically.
K.E.

Ferguson TX98 Chassis
“Would sometimes go off™ the cus-
tomer said. When thc set cventually
did switch off a quick check in the
chopper power supply revealed that
everything worked up to what,
according to the circuit diagram,
should have been the TDAB138
5V/12V regulator chip iC11.
Instead, in this set there was a sub-
panel with separate 5V and 12V
regulator chips. Close inspection
showed that the 5V regulator was
dry-jointed. K.E.

Toshiba 175798

Several key components in the
power supply had failed, namely
the STRD4420 chopper chip Q801,
the R2M avalanche diode D808
(overvoltage protection), and the
6-20), TW surge limiter resistor
R80I. The cause of their failure
was one of the line output stage
tuning capacitors, C646 (680pF,
2kV), which was short-circuit. K.E.

Philips CF1 Chassis

There was reduced height with
cramping at the bottom.
Electrolytic capacitors are always
favourite for faults of this type in

sets of this age. After eliminating
the two 100pF scan coupling
capacitors I replaced the 4-7pF
feedback capacitor C2403, which
is connected to the slider of the
height control. This cured the fault.
KE.

Ferguson ICC7 Chassis

I replaced a faulty mains on/off
switch and then found that the sct
would die after thirty seconds to
Two minutes’ operation. When
checks on the major components in
the chopper circuit were fruitless I
carried out a close examination of
the PCB and discovered a dry-joint
at CP29. which is in the snubber
nerwork. The mains switch had
failed because the customer had
been repeatedly stabbing at it in
frusiration when the set kept
switching self off. K.E.

Toshiba 213R4B

The job card said “no sound”.
When I listened close to the speak-
ers I detected some life in the audio
stages. though the signal wasn’t
getting through. So it was a matter
of tracing the signal path back from
the audio output stage. This brought
me to the TDA524A chip IC620
which controls the audio signal
level. A replacement restored the
sound. K.E.

Philips GR1-AX Chassis
This set was allegedly dead, but {
noticed that a low-level buzz came
from the loudspeaker. The 95V HT
and 5V LT supplies were OK, but
| the 9V supply was low at 5-5V.

. This supply feeds the audio output
chip and also provides a start-up
supply for the line preamplifier/
driver transistors, via D6523 and
1L.5524. This small choke had a
crack along its body and turned
out to be open-circuit. K.E.

| Philips G110 Chassis

If the sct 15 very slow to come on
(about one minute) and won’t
switch off to standby, with the
sound muting but a pulsating pic-
ture still present, replace R3617
(220€2). It’s on the primary side of
the power supply providing, in
conjunction with a parallel zener
diode. the isolated chassis remm
path. You will usually find that

| this surface-mounted resistor has
| gone open-circuif when there has
| been a major power supply blow-
| up. M.Dr.

| Sharp 66CS03H
| This fairly new set (less than
' twelve months old) wouldn’t come
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out of standby. The cause of the
fault was traced to ripple on the 5V
supply to the digital ICs. C714
(1,000pF, 10V) was the culprit — it
had gone low in value. Personalty I
would have liked 1o see a low-ESR,
2,200uF capacitor in this position.

A replacement cured the fault.
But when the set is still under guar-
antee Sharp likes to have the faulty
chassis back. supplying a complete
replacement. So we had 10 refit the
faulty capacitor and order a
replacement chassis. Is this how
Sharp intends to build up a fault
pattern with this relatively new
chassis? M.Dr.

Bush 2064NTX

If the fault is field collapse, carry
out a scope check a1 pin 42 of the
TDAS361 multifunction chip
IC100. If there is no field-rate saw-
tooth waveform here, replace R149
(3-:3MQ). M.Dr.

Tatung 180 Chassis

There was very low sound and no
line or field sync. The composite
video signal was present up to pin
27 of the SAA3231 teletext chip,
but there was no output at pin 1.
This problem was cured by replac-

ing the MAB8441P-T049 teletext
microcontroller chip.

T now had correct sync, but there
was still no sound. The TDA1524A
volume/tone control chip on the
sound PCB was faulty.

As the area around the tube’s
anode cap was very dirty, it seemed
that the basic cause of the problems
could have been EHT flashover.
M.Dr.

Hitachi G7PS Mk Il Chassis
High HT at switch on, with the
result that the over-voltage protec-
tion diode ZD903 fails, is usually
caused by the fact that R909 (39k€2)
has gone high in value. Exactly the
same thing happens when C906
(4-7uF) dries up. It’s best 10 replace
both these itcms at the same time.
Use an 0-75W metal-film resistor in
the R909 position. M.Dr.

Ferguson 1CC9 Chassis
The power supply blipped at
switch on, i.e. the voltages at the
secondary side of the circuit came
up then the set died. The cause of
the problem was the TDAS172
field ousput chip IFOL: pin 5 had
shorted fo chassis. With the chip
removed the set would cycle

between standby and on — presum-
ably the same symptom would be
produced by failure of the field
timebase. M.Dr.

GoldStar CIT4785
(PCO8X8 Chassis)

The symptoms were a dark picture
with slight field non-linearity at the
top of the screen. I found that the

HT reservoir capacitor C820 (10pF.

160V) had dried up. The chassis
uses a TDA4601 type power sup-
ply. G.P.

Hitachi C25-P819 (G7P
Mk Il Chassis)

The picture would intermittently
become a mass of lines at the cen-
tre of the screen. This could be
instigated by flexing the deflection
board. The cause was a dry-joint at
C702, which is glued to the rear of
the board near the timebase genera-
tor chip IC701. G.P.

Sony KV2756UB

The picture was shifted over to the
left and was stretched towards the
extreme right of the screen. I found
that C805 (15nF. 400V) and R517
(27k€2) were both open-circuit.

! G.P.
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" THE NEW UNI-REMOTES FROM PHILEX

The NEW uni-range of Universal Pre-Programmed Remote Control coverihg the leading brands of television:
* BRANDS CURRENTLY AVAILABLE FROM STOCK

PANASONIC - SONY - PHILIPS - HITACHI - MITSUBISHI - NOKIA - SAMSUNG

ARE FULLY OPERATIONAL

+ BRAND FOR BRAND REPLACEMENTS. EACH UNI REMOTE COVERS THE MAJOR FUNCTIONS FOR TVs FROM ONE
MAJOR MANUFACTURER AS WELL AS MANY OTHERS

* CODELESS SET-UP: READY TO USE IN SECONDS - JUST FOLLOW SIMPLE INSTRUCTIONS AND THE UNI-REMOTES

e TELETEXT AND FASTEXT: UNI-REMOTES SUPPORT FASTEXT AND A WIDE RANGE OF THE OTHER TELETEXT
FUNCTIONS AS LONG AS THE ORIGINAL TV SUPPORTS THESE FUNCTIONS
* PRE-PROGRAMMED FOR THE LATEST MODELS: AS WELL AS OPERATING CURRENT AND EARLIER MODELS THE
UNI-REMOTES ALSO CONTAIN PRELIMINARY INFORMATION FOR OPERATING NEW TV MODELS
* REPLACES BROKEN OR LOST REMOTES

* CUSTOMER CARELINE AVAILABLE FOR ALL UK CUSTOMERS
* ATTRACTIVE CLAM PACKAGING IDEAL FOR RETAIL DISPLAY

FOR PRICE: PLEASE RING

- BARGAIN - THIS MONTH _

PHILIPS e/ SONY CD
24VOLTS | | FERGUSON PICK UP
BATTERY B/U Boalon
VIDEO-HEAD KSS 150A
10 PCS FOR JJC: ORDER CODE-| | (NON-ORIGINAL)
£10.00 ONLY VH 8107 ORDER CODE:
+ P/P + VAT £10.00 ~ CDL 1200
OR {See our catalogue for ONLY
5 PCS FOR Cross refergnce or £15 OO eSED
£5.50 pleasairing) + P&P + VAT

TELEVISION April 1998

-Please phone us for the types not listed.

* Piease add 60p post & packing and then add

17.5% to the total.

Trade Counter now open -
9.00AM-5.00PM

Mon-Fri
Sat 9.00AM-3.00PM

J.J. COMPONENTS

- r/o 243-247 Edgware Road,

The Hyde, Colindale NW9
Tel: Sales Hotline 0181 205 9055
Fax: Admin 0181 205 2053
Free fax orderline only: 0800 318 498
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We welcome letters from our
readers and try to publish as
matty os we can. You can send
them typed, handwritten, or on
disc. Address them to the
Letters Editor, Television, Room
1302, Quadrant House, The
Quadrant, Sutton, Surrey SM2

Service Manuals

There have been several letters in
recent months complaining about
the high cost and poor quality of
the service manuals provided by
some manufactarers. On many
occasions I’vc parted with consid-
erable sums of money for the sup-
ply of a barely readable photocopy.
There are other serious problems
however.

Twice during the past month
I've ordered a service manual
which, on arrival, has tumed out to
have no circuit diagram. In both
cases T was told, when I enquired,
that the circuit is available as a sep-
arate item. But a circuit diagram is
the most basic and esscntial piece
of information in a service manual:
what is the scnsc in selling a manu-
al without one?

T find that many video manuals
now omit mechanism timing infor-
mation. which is again basic and
cssential. It seems that some manu-
facturers prefer to make us shell out
for a mechanism as well as an elec-
tronics manual. Surely onc basic
manual with a couple of pages that
cover the timing marks etc. is not
too much to expect?

A further serious problem is that
some manufacturers no longer
include a full parts list in their man-
uals, possibly listing only the main
parts and safety components. This
can makc it very difficult to order
parts and saves only a few pages.

The poor quality, over-priced

Let

manual is a part of the poor cus-
tomer service provided these days
by many manufacturers, whose
only concern scems to be with
turnover and markct share. But it
must be a short-sighted attitude, as
brands can soon get a reputation for
inadcquate back-up service. The
public gets to know about this,
especially when it leads to repair
delays. It then affects their future
buying decisions.

Shane Humphrey, LCGl,

Bideford, Devon.

Back Injury

Many engineers in our industry
have suffered back injury as a
result of carrying TV sets single-
handedly. I can supply a copy of
the report by the Robens Institute
on the dangers involved in lifting.
and carying TV sets. It runs to 18
Ad pages and the cost is £2.50.
Anyone who wants a copy shounld
send me a large stamped, addressed
envolope and a cheque for £2.50.
Harry Todd, 12 Ogkhurst Close.
Snareshrogk, London E17 3PZ.

Doming
In the February issue [ page 285)
Jim Littler raised the question of
shadowmask doming and the rele-
vance of beam-current limiting cir-
cuits to this. Doming was a com-
mon encugh problem with delta-
gun tubes in days gone by, and all
colour TV sets suffered from it to a
greater or lesser degree. The prob-
lem has largely been eliminated
with the advent of various types of
slot-mask in-linc tubes and
improved manufacturing/design
tcchniques for the shadowmask
frame and suspension.

The effect is causéd by heat, and
a few simple calculations show
why it occurs. Suppose that the
EHT is around 20kV and the peak
beam current is 1inA per gun for a
white area of the picture. The beam
limiter circuit can be expected to
come into opcration to restrict the

ter:

whe’s operation to a safc Level
when conditions of this sort are
reached. But the DC power will be
some 20W per beam, or 60W for
the three of them. From memory 1
recall that some 60-70 per cent of
beam energy is absorbed by the
shadowmask. So this will bc about
40W.

‘When this amount of energy is
applied o 2 picce of metal little
thicker than a razor blade it’s obvi-
ously gomg to heat up rather rapid-
Iv. As a result it will expand. The
trick with a shadowmask is to get it
to do so linearly and in one direc-
tion. so that it will have minimal
effect on beam landing. Careful
choice of the type of metal used,
precise manufacturing of this to

| conmol thickness and purity, and

carefnl design of the shadowmask
suspension frame within the CRT
ensure that in general these condi-

| 110ns are met.

During an average-brightness
scene. with beam currents of say
0-5mA per gun_ the shadowmask
will heat fairly smoothly and even-
ly. Expansion will be taken care of
by the mask suspension system. As
a result. if there is any change in
beam landing accuracy it will be
fairly minimal and spread over the
whole screen face. It will not be
noticeable with an average colour
scenc.

If a small area of the picture, say
ten per cent of the total, is at peak
white this section of the shadow-
mask will bc subject to rapid hcat-
ing in comparison with the sur-
rounding area. The result will be
non-linear expansion of the shad-
owmask material. with a ‘bulge’ at
the peak white point. The bulge is
dome-shaped. hence the term ‘dom-
ing’. It results in pronounced beam
mislanding: the white area takes on
a ‘dirty’. hollow look after only a
couple of seconds. With normal
operation, in-line tube technology
and modern design techniques min-

| imise the effect.

— continued on puge 427
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: BD201 23p | BFEN TIP3 3 03 24 5622  275p | AN7205 35p | BA6109 110p | HA112858N z00p
1 BD202 38p | BFA21 150p | TIP132 30p | 781012 2ap | ANS625 ANTI13 p |BAG6110  225p 1702 op
BD203 a2p | BF. 150p | TIP136 78015 2ap | ANS63D  375p 74 175p | BA6125 75p | HA11703
204 42p | BFz23 150p | TIP137 65p | 75018 24p |ANS633  350p | AN7218 0p | BAG137 55p |(HA1t708  28Op
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AD3e  30m | Braca 2000 | TE1 oen | 190 [ANEizs  190h |ANTie  Meon [EASa  S3b | PAITrmnT Sao
80237 21p | BF435 130p | TIF151 &0p A ;m ANS722 140p | ANTZ7 755 BA6220 p | HA11744 3303
BD238 Zap | BF5SS 280p | TIPzes5 50p 200p | ANS730  160p | ANT310 &0p 130p | HA11745  330p
BD238 30p | BE 100p | TIP3055 50p | 79H12KC  700p | ANS732 120p | AN7311 20p 7 i50p | HA11749 350
BD240 40p | BF815 154 TIPL760 100p | 75HGKE 800p f ANG750 75p | AN7312 70p | BA5229 130p | HA11751  4S00p
B07i3A 0B | BF760 2500 | Met7esn  2o0m ANETE  2B0b |ANTI® 1105 |BAcssA  130p | HAMasenT 3700
S i PR i s S P
& 3 |4 2201
A E0p | BFETY 535 Inrece 13,'; 3mm ANSEIG 4500 | AN7AI0 %283 ey ]ﬂ HAT2003 1800
80265 p | BF360 325p 20p | REC Sp | AN5B62K  225p | AN7411 50p | BAG253 170p | HA12005  180p,
o il e mlmgv Bimem ne el e SR SRR G
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BD272 50p | 5rQ232 145o5: NZ9G7 123 5mm ANB20 2500 | Nraa 108.'; BACos zggz Hia13019 10005
20311 100p | BFQ252A 35ap | 2N3019 2gp | AED 5p | ANS130 130p | AN3053 200p | BAG302A  180p | HA12026 _ 12sp
5D314 100p RI0 600p | 2N3053 18p | YELLOW 8p | ANG1I35 120p | ANB27S 250p | BAS304 120p ¢ HA12038NT 1400 |
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=0 =l (s, e B Ge I8 00h Redn 0B
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HAVE OVER 50,000 ITEMS IN STOCK. ¢
- QUOTATIONS GIVEN FOR LARGE QUANTITIES o

PLEASE PHONE US FOR TYPES NOT LISTED AS WE Q,? “i
f \
f %

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
HATZ001  110p |LA2E00 350p | LA7056 200p | LF353 a8p | MC3302 50p [ SAB3025 525p | STK310211 530p | STK5478  380p | STR160U6  500p | TA7z81 200p
HA13002  200p |LA3120 200p | LA7113 276p | LF355 60p | MC3401 45p | SAB3035  275p | STK2106 2500p | STK5479  30Cp | STR17006 500p | TA7282 160p
HA13006  400p |LA31s0 200p | LA7116 125p | LF357 70p | MC3423P  100p | SARB3036  725p | STK3122 1l 725p | STKE481  470p | STR20005 450p | TA7210 200p
|HA13007  300p | LA3160 120p {LA7123  1300p |'LF398 300p | MC348BAP  260p | SAB3037  700p | STK315211 900p | STKB432  2B5p | STR20012  4560p | 747283 200p
'HA13108  280p | LA3161 40p | LA7210 60p | LH24265  80Op | MC34063AP 300p | SAB30d2  B25p | STK3156  500p | STK5483  440p | STR20015 450D | 1a7282p  400p
[HAI3117  175p ['LA3210 65p | LA7212 150p | LM301 26p | MN1220T  60Cp | SAB3064  130p | STKI017  400p 450p [ STR30110  230p | 73900 220",
HA13118  140p | LA3226 80p | LAT214 150p | LM311 35p [MN1226  450p [SAB3200  226p |STK&019  430p |STKS47  525p [STR301IS 2750 | {azparp zonp
HA13119  140p | LA3245 75p | LA7220 125p | LM319 165p [ MN1228  600p | SAS3210 250p | STK4021  38Op | STK5488  48Cp | STR30120 400p P
HA13127  350p | LA3300 140p | LA7222 110p | LM324 30p | MN1276  1300p | SABBAS6  125p | STK402411 550p | STKE490  450p | STR30123 450p | JA7292P  325p°
HA13128  400p | LAZ301 110p | LA7224 150p | LM335Z 120p | MN1280 70p | SABS048  22Bp | STK4025 530p | STKS632 4S0p | STR30125 550p | JA7284P  450p
HA13130  450p | LA3361 100p | LA7225 250p | L3238 35p | MN30D4  600p | SABSOSIAP 700p | STK4026  480p | STKG720  400p | STR30130 260p | TA7299 200¢
HA13135  500p | LA3365 70p | LA7292 275p | LM348 S0p | MN300S  2000p | SDA2003  450p | 5TK4028  ssop | STKS725  4S0p [ STRADDSQ  3so0p | TA7302P 76p]
HA13139  800p | LA3370 70p | LATZ94 200p | LM358 45p | MN3011  4000p | SDA2004  325p | STKaD32 i 510p | STKG730  460p [ STR40115  600p | TA7303 70p
HAI3150A 1150p | LA3373 70p | LA7295 160p | LM380 80p | MN3101 110p | SDA2005 F00p | STK4034 X 925p | STKE316 00p | STR41050 330p | TA7307 100p
HA13151  87Bp | LA3375 300p | LA7297 120p | LM381 150p | MN3102  110p | SDA2007  300p | STK4036  470p | STK6324B  S00p | STR43111  950p | TA7310 100p
HA13403  400p |LA2376 BOp | LA7305A  350p | LM382 130p | MN3207  375p | SDA2008  400p | STK4038  680p | STKE327 1200p | STR4A115  475p | Ta7332 120p |
HA13406W 400p | LA3380 300p | LA7308 70p | LM385 60p | MN3208  950p | SDA2112  450p | 5TK40401l 650p | STK6328A 800p |STR45111  550p | 747313 70p |
HA13408  350p | 1A3390 250p | LA7311 200p | LM387 100p | MNG030B  350p | SDA2120  200p | STK40421l BOOp | STKEA3T p | STRS0020  350p | 747312 |
HA13412  600p | LA3400 250p | LA7320 120p | LM38sN 105p | MNE162A  700p | SDA2131  225p | STK4DA4  80Op | STKE607 STR50092  550p | pp5315 2 =4
HA13426  500p |LA3401 90p |LA7323  325p | LM393 45p | MEADOTM  G0Op | SDAZ208  450p | STK4046  950p | STKE722  725p | STRS0103A 260p 00p |
HA13432  400p | LA3410 150p | LA7330 350p | LM431 50p | NE5S5 20p | SDA4212  775p | STK4043 1230p | STK6732 1000p | STRS0113 S500p | JA73I7P '2°P-;E
HA13541  4a50p | LA3430 135p | LA7331 250p | LM710 4Sp | NESS6 40p | SDAS241  725p | STK4050 1l 1600p | STKSe22  9o0op | STRSQ115  S00p | TA7320P  200¢
HA17524  250p | LA3S00 B0p | LA7332 225p | LM723 40p | NESS8 80p | SDAS243-2 450p | STK4060 510p | STKS922  500p | STR5141  500p | TA7322 130
KA2102 100p | LA2605 100p | LA7340 300p | LM741DIL 18p | NES65 110p | SDAS343  1450p | STKA065  650p | STKBS32  525p | STAS0213  500p | TA7323 80p |
KA2130 150p | LA3G07 125p | LA7378 150p | LM741IMET  45p | NE567 115p |SDASG40  200p | STK4101  500p | STKES62  276p | STAS3041  400p | TA7234 75p)
KA2131 11 LA4030 tEOp | LA7391 550p | LM747 55p | NES71 290p | SDASB42  450p | STK4111  500p | STKES72  490p | STR54041 320p | TA7325 930p
KA2208 150p | LA4031 140p | LA7520 200p | LM1017 200p | NESS2 85p | S5G5F444 500p | STK3112 500p | STK6S31E 6OOp | STR55041 4S0p | TA7326 200p
KA2204 125p | LA4032 140p | LA7530 200p | LM1035N  350p | NEG532P  140p | SGFS465  500p | STK4121  480p |STKSSez  600p | STR56041 550p | TA7328 110p
KA2210 230p | LAAOS1 180p | LATSIS 176p | LM10s0N  650p | SAAIO00  350p | SLAAD31 = 750p | $TK4122  560p | STKESSZH 600p | STRS80L1  250p | 1a7330P a0p
KA2212 66p | LA4100 85p | LA7545 160p | LM1203 225p | SAATD04  650p |SLA7020M  450p | STKA131  480p | STKZ216  420p | STR530341  300p | 1a233qp 80p
KA2213 130p | LA4101 80p | LA7550 276p | LM1203AN 226p | SAAT005 32Ep | STA3DIA  200p | STK413211 600p | STK72i7  400p | STR6000T 525p | a7 :
KA2214 100p | LA4102 100p | LA7555 150p | LM1B75T  330p | SAAI006  300p |STA341M  180p.| STK213311 760p |STKZ225  500p | STR80146  47Sp 333 0op
KAZ224 Sop | LAd110 120p | LA7620 500p | LMIBBIN  375p | SAA1008  450p | STA401A  220p | STK41a1ll azop |STK72Z6  600p | STHB1145  376p | JAT335 85p
KA2244 7Bp | LA4120 270p | LA7680 STK4142  630p | STK7251 500p | STR90120 425p | TAZ336 180r
KAZ261 100p | LAS138 105p | LA7681 STK4147 Il 1450p | STK/253 450 | STRD1206 500p | TAT337P  175¢
KA2263 100p | LAZ140 60p | LA7TI0 STK4151  680p [ STK7308  350p | STRD1406 B80Op | TA7339P  175p°
KA2264 100p |LA4142 65p | LAT800 STK4152  850p | STK7309  400p | STRD1706 360p | TA7341 260¢
KAZ284 75p | LA4145 &5p | LAT8MM STK4151 660p TKZ310 470p [STRD1806 360p | TA7342P 70p
KA2309 175p | LA4160 100p | LAT802 STK4162  550p | STK7328  400p | STRD1816 350p | TA7343 120p
KA2401 150p | LAd162 110p | LA7806 STK41B4 1 1175p | STK7356  426p | STADI06 650p | TA7347P 1209
KA2412 225p | LA2178 150p | LA7808 STK4171  900p | STK7358  440p | STAD3035 300P |TA7348P  125p
KA2912 125p | LA1180 150p | LA 7820 STK41721i  680p | STKI402  S60p | STROH412 500p | ra73s0p 1785
KAZ913A  175p | LA4182 180p | LA7823 §TK4181  6aop | STK7a04  400p | STRDZZ20 5S50p | o5 0 ER
KAZ914A  200p | LA4190 300p | LA7824 STKa182 11 750p | STK406  ©50p | SiRD4512  400p P
KA22427  100p | LA4192 120p | LA7830 5TK4191  700p | STK7408  B75p | STRDs1  47sp | TA73S7 340p
KIAG2135 op | LA4200 1 LATE31 STK4192  700p | STK7410 1500p | STRDS541  450p | JAT358 85p
KIAG210AH 400p | LAG201 120p | LA7832 STK42111t 1000p | STK7458 1250p | STADG00B  575p | TA73S9P 99p
KIAB28T1H  250p | LA4260 230p | LA7835 STKA211V 800p | STK7554 640D : STRDGOOSE 450p | TAT361 125p;
KIA6283K  150p | LA4261 300p | LA7837 STK42211! 1200p | STK7567  €50p | STRDS01B  450p | TA7362 150p;
KIAG299H  210p | LA4265 125p | LA7838 STK&2311t  700p | STKY 1000p | STRDES0Z 475p | TA7364P  175p
KIAT227CP  200p | LA4270 300p | LA7850 STK4241 1050p | STK7563  B00p | STRD6501 650p | TA7365P 65p
KIA7313 45p | LAd282 350p | LA7851 STK&241V 12 STK7573  400p | STRME545 900p | TA7368P 35p
L149V 00p | LA&20 1 LA7810 STK4272  500p [STKIE76  1500p | STAMSS4S 900D | TA7373F 150m
L165V 250p | LA4422 130p | LA7913 STK4z73  550p | STKT/03  1000p | STRMES4S 500D | 1a7374 175,
L200 200p |LMmad25A  200p | LA7930 STK301  600p | STKBO50  750p | STASST41  800p | raodjep 10 P
L272 21 LAG430 130p | LA7940 200p |MS0117P 6 SAATIDl  700p | STKO15 440p | STKa311  650p | STKB250 5G0p | STAS59:1  750p oy
Lz72M 110p | LA44s0 200p | LA7953 300p | M50119P  525p | SAA1124  200p | STKO16 780p | STK4332  365p | STK6260 1200p | STOS53%7  600p | [A7378F 60p:
L2908 225p | LAZ445 200p | LA9200 300p | M50422P  750p | SAAT130 '550p | STK025 650p { STK4352  500p | STKB280 1880p | STRSE3E  600p | TAZ401 260p
L2918 300p | LAAA4E 170p | LB1205 170p | M5Qag1 350p SAA1250 280p | STKOS0  1600p | STK4352  450p | STK734050i 550p  STRS6309 600p | TAJM02P  200p
L292 750p | LA4450 120p | LB1216 150p | M50784 300p | SAA1251  380p | STKO77 520p | §TK4372  600p | STK73410 350p 57256707 1000p | TA7403 325p
L2938 226p | LA4361 120p | LB1258 100p | M50786 500p | SAA1Z71  4D0p | STKO7B 580p | STK4392  S00p | STK?3400 5 STRSE708  G76p | TA7404 160p
L293C 325p | LA4466 225p | LB1268 70p | M50750 600p | SAAIZF4  280p | STKOSO 550p | STK4412  450p | STK73605 375p | TA705S 190p |TA7405F  200p
12930 225p | LAd470 300p | LB1274 85p | M51014L  120p | SAA1280  750p | STK0S? 540p | STK443?  600p | STK73907 700p | TA7061 115p | TATA1TAP  150p
1293E 250p | LAGATS 225p | LB12%0 120p | M51143AL  110p | SAAI263  550p | STKOS4 600p | STK4773  820p | STKIES1? 2a00p | TAZDE? 200p | TA7415P  350p
1294 475p | LA4476 226p | LB1292 110p | M51161 300p |SAAIZS:  800p | STK08S 300p | STK4793  800p | STRa?G 300p | TA7066 1200 | 7a7417AP  225p
L2985 450p | LAaaso 225p | LB1ADS 70p | M51161P 250p | SAATI00 200p | STKQIS 800p | STK43803 640p | STR371 400p | TA707=2F 300p | 1agc01p 350
L297 525p | LA4485 300p | LB1407 130p | M51162P  250p | SA&1310  200p | STKOI00  900p | STK4813  800p | STR380 350p | TA7089 300p | raoeny xR
LA4495 250p | LB1408 200p | M51164AL  B0p | SAAI350  276p | STKO100! 1200p | STK4833  850p | STR281 390p | TAFICZP  500p £l
L465A 525p | LA4496 250p | LB1412 300p | M51166P  300p | SAA13S1  750p | STK420 400p | STK4843  720p | STR3SS 410p | Tajt19 1s50p | JA7608 360p
L1482 400p | LA4498 275p | LB1415 100p | M511B2L  110p | SAAI900S 475p | STKA30 500p | STX4853  730p | STR38a 350p | TA71Z0 55p | TA7609 170p
L4978 525p | LA4500 200p |LB1416 85p | M51191L B5p | SAA3004  400p | $TK433 300p | STK4863  700p | STR440 800p | TAT124 250p | TA7611 210p.
L7028 400p | LA4505 220p | LB1426 125p | M51231P  200p | SAA3D087 225p | STKA3S 375p | STK4873  850p | STR441 850p | TA7130P g5p [ TAT612 300p
L702N 325p | LA4508 200p | LB1450 110p | M51308SP  G50p | SAA007P 120p | STK436 430p | STK4893 1000p | STR4Z2  1600p | TAZ137 60p | TAT613AP  90p
L2720 150p | LA4ST0 100p | LB1615 270p | MS1310AP  900p | SAA3C0SP  200p | STK437 800p | STK4813  900p [ STRA50A  700p | TA7140 100p | TAZ614 1709,
L2722 175p | LA4520 170p | LB1620 210p | M5i1316P  300p | SAA3010P 300p | STK439 500p | STK5314 475p | STR451 800p | TATI4T 825p | TA7616 300p
L4360 325p | LA4S50 200p | LB1622 220p | M51320 200p | SAA30ZIP  375p | STKazl 6830p | STKS5315 G0o0p | STR462 600p | TA7150P 250p | TA7621 200p
L6203 600p | LA4555 120p | LB1630 80p | M51356P  400p | SAA3CSS™ 560p [ STK443 700p | STK6322  500p | STR453 500p | TA7157 100p | TA7622 a20p
L6210 250p | LAdS57 150p | LB163% 300p | M51368P  160p | SAAAT00  425p | STK457 470p | STK5323  600p | STR45Z  1300p | TAZ172F  150P | razes 110
L6221AS  300p | LA4S58 125p | LB1640 150p | M51365P  350p | SAASO00  200p | STK459 560p | STK5324 45 STR&55 550p | TA7193 320p | 127029 s
L6508 200p | LA4S70 130p | LB1641 7Sp | M51366P  360p | SAAS010  220p | STKAGO 660, 37 STRAEE 470p | TAT200 200p i
LAT130 2 LAM57T 175p | LB1642 150p | M51381P  200p | SAASD12  300p | STK4GT 800p | STK5326  750p | STR4S7 600p | TAZ205 150p | JA7630 200p
LA1135 120p | LAZSE1 176p | LB1645 100p | M51384AP  760p | SAAS020  350p | STK463 950p | STK5330  850p | STRA70 400p | TA7207 150p | JA7632 400p.
LA114S 2 125p | LR164E 200p | M51387P  600p | SAASQ3) 720p 1 3 STR1086  27Sp | TA7208 125p | TA7640 90p
LA1150 150p | LA4620 400p 190p | ME1232P 3004 3 280p | STKE01 550p | STK5332  180p | STR1185  350p | TA7210 200p | TA7641 140p
LA1170 90p | LA1630 325p | LB3500 125p | MEI393AP  350p | SAASG203 STKS61 Op | STK5333  650p | STRizze  325p | TA7214 220p | TA7644BP  480p.
Lanyz 130p | LA4700 350p | LC4966 65p | M51395AP 450p | SAASDLY 550p | STKS63 415p 330p | STR2005 TA7217 145p | TA76545P 65p
LA1180 75p | LA4705 a00p | LC70TY 500p | M51397AP Sp | SAASRS2 4250 | STKSS3 500p | STK5336  350p | STR2012  400p | TA7220 220p | TA7658 100p
LA118S 1500 5 90p 60 M51436° 350 850p | STK760 600p | STK5337  500p | STR2013  300p | TA7222 90p | TA7658P  400p
LA1186 35p | LA5112 200p | LC7120 350p | M51486P  275p | SAAS0S51  400p 0 400p | STKS338  295p | STR2015  550p | TA7223 210p | Tazesop  32sp
La1201 75p | LABST §0p | LC7130 M51533 300p | SAAB0S2  500p | STK772 650p | STK5339 p | STR2022  575p | TA7225 300P | 1a7686P 100,
LA1205 76p | LAS512 50p [ LC7131 260p | M51544 150p | SAASGS: SDOp | STX772B  480p | STK5340  350p | STR2i05  800p | TA7226 290p | poocn 1005
LA1207 120p | LASS22 45p |LCTi32 400p | M51348 150p | SAA5230  850p | STK780 576p | STK5342  245p | STR2124  676p | TA7227 170p | IO i00s
LA1210 140p | LA5523 150p [ LC7137 450p | M54523P  200p | SAAS23T  170p 5 a50p | STKS343  3B0p | STR3105  525p | TA7230 100p 5 P
La1222 80p | LASS24 80p | LC7181 350p | M54563P  200p | SAASZ40PA 600p | STK1039  460p 400p 11 225p | TAT232 95p | TAJ6IEAR  450p
LA1230 130p | LAS527 150p | LC7185 350p | M5B484 500p | SAAS743FE 380p | STKI040  640p | STK5381 275p | STR3T1S  400p | TA7233 120p | JA7679 475p
LA1235 130p | LAS530 85p [ LC7191 300p | M51516 260p | SAAS2223P 850p | STK1043  700p | STK5362  400p | STR3123  400p | TA7237 300p | TA7680AP  200p
LA1240 80p | LASS3T B6p | LCT207 275p | M51518 200p | SAAS2464P 380p | STK1050  650p | STK5372  26ap | STR312S  480p | TA7238 400p | TA7681AP 425
LA 1245 110p | LASS37 45p | LCT215 160p | M51995P  250p | SAAS246P 750p | STK1080 700p | STKS373 375p | §TR3130 500p | TA7240 160p | TAT6E7AP  100p
LA1260 73p | LASESS 175p | LC7217 350p | M51977P  300p | SAAS250P 750p | STK1070  850p | STKS3%1  375p | STR3136  250p | TA7241 165p | TA7688 150p
LA1261 75p | LASE58 225p | LC7218 250p | M52307P  900p | SAAS351  375p | STK1080  940p | STK5392  500p | STA3212  275p | TA7242 190p | TA7698 aaop
LA1265 125p | LASGGS 250p | LC7230 7 M54646AP 400p | SAAT000 550p | STK2025  620p | STK5421  450p | STR3214  275p | TA7243 3209 | TA7599 800p
LA1266 130p | LAS667 200p | LC7267 550p | MB3708  275p | SAA7020 STK2028  S500p | STK5422  375p | STR3215  275p | TA7245 225p | razmes 3005
LA1267 150p | LA5700 3000 | LE7351 200p | MB3712  B00p | SAAT210P 1 $TK2029  4BOp | STK5431  550p | STR331S  276p | TAT245BPO 200p [razpo0e 1505
LA1354 226p | LAG339 p | LC7364 200p 1 130p J220P4 550p | STK2030  875p | STK5433  570p | STHAQSDA 650p |TA7248P ~ 576p | VSO0 o0
LA1363 90p | LAG355 50p | LC7432 425p | MB3714  225p | SAAT274F 60Op | STK2038  700p | STKB436  500p | STR4l42  450p |TA7Z508 325 | V708, $°0P
LA1364 200p | LAGS10 150p | L1C7522 350p | MB3715 250p | SAA7280P 1450p | STK2048  950p | STKS441  400p | STR4211  316p | TA72518F  325p 7727 2354
LA 1365 120p | LABS15 150p | LC7535 300p | MB3722  200p | SAAS0S0  ASOp | STK2058IV 1600p | STK5443  575p | STR4512  400p | TA7256P  226p | TA7750 200p|
LA1368 220p | LAS520 175p | LC7S37AN 4d00p | MB3730  900p | SAAS0S7  475p [ STK2101 1050p | STK5446  360p | STR5015  500p | TA7255P  225p | TA7757 200p
LA1389 200p | LASS31 250p | LCT537N 350p | MB3731 220p | SABOSOO  GOOp | STK2170 550p | STKS5451 380p | STR5100 550p | TA7262F 400p | TA7769 130p
LA13aS 170p | LAT0OT 400p | LC7560 760p | MB3732  240p | SABOSQ1  525p | STK2125  580p | STKB461  500p | STRS214  475p | TAT2637  325p |TA7I7ZP  150p
LA1503 120p |LA7011 220p | LC7565 300p | MB3735  400p | SAB0G02  B25p | STK2129  750p | STKS482  500p | STRG315  S§7Sp | TA7265AP  300p | TA7784 250p
LA1805 175p | LA7015 45p |LC7582E  300p | MB3756 160p | SAB100SBP 225p STK2139  675p | STK546¢  300p [ STRSA12  280p | TAT267 220p |TA7792P 2508
LA1210 130p |LA7018 100p |LC7800 175p | MBI?5S  200p | SAB10I6_  600p | STX2155 900p | STX5256  S00p | STRS020 270w | TAT2678P  120p |Ta7798P 75p
LA1851 300p | LA7019 130p |LC7815H  175p | MB3773 110p | SABI046P 35 A70p | STKG467  400p , STR7001  600p | TA7269 260D [Tagio1N 2305

AZ000  150p [LA7033  400p |LC78i8  280p [MB3773  110p [ SAB20WSP 525p | STKz?20  740p | STKBe2  300p | STRS005  400p |TA7270  170p |raiocy  jaon
LAZ001 200p | LA7042 280p | LC7820 325p | MB8719 360p | SAB2016P  150p | STK2250 650p | STKSETT 330p | STR9GIZ 300p | TA7271 220p TABT10AP  110p
LA2101 270p | LA7048 300p | LC7B21N 250p | MC1399 120p | SAB2022P 625p | STK3041 370p |§;_'K5-=72 375p  SIRICO0S  A50p | TATZ7Z 260p

LA2110 150p | LAT0S1 130p |LCY822N  160p.| MC1455 45p | SAB3012  @87Sp | STK3042  375p K5£73  480p  STRII006 325p | TA7273 300p | TABYISP 70p,
LA2200 180p [LAT053 130p |LC73818  136p | MC1488 35p [ SAB3013  200p | STX304:  500p | STKS47:  S00p | STRI2006 450p | TA7274 210p | TABI22AN  250p,
L A2205 150p | LA7054 350p | LC7881M  32sp | MCiass 35p | SAB30Y7  320p | STK3062 G00p | STKSE76  350p | SIBI3006 500p | TA7279P 325p | TABI2ZIN ]0091
LAZ211 366p | LAT060 150p | LF347 110p | MC1496 B5p | SAB3021 _ 450p | STK3082  550p | STKS477 _ 350p isrmsooe 500p | TA7280 190p | TAB132AN  200p |

Please add £1 P&P and VAT at 17.5% to all orders

All brand new components
We accept payment by Access, Switch, Visa, Cheque and Postal Order. (Government, College etc orders accepted)
Prices quoted are subject to availability and may be changed without prior notice
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|Part Price | Part Prica | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
|FAB164P  100p [TDA1180  120p | IDAZ760 400p | TDAGGE]  225p | TDAB3ST  67Sp | UPCI004C  130p | 25A771 90p | 25A1177 25p | 258561 20p | 2SC738 16p
ITAg184P  350p {TDA1185A 120p |TDA2780 600p | TDA4670  475p | TDAB395  360p | UPCID0d  9s0p | 25A773 50p | 25A1179 20p | 258562 20p | 25C739 150p
TAR189P  130p 1790 80p |TDA2791 275p | TDA4630  350p AB40) B6Op | UPCI018  170p | 2SA777 36p |2SA1182 20p | 28 15p [ 25C761 110p
ITAB200AH  325p { TDA12Q0B  80p | TDA2795 op 275p |TDAB415  650p | UPCID20  200p | 25A778 100p | 25A1184 120p | 288 90p | 25C762 150p
|TAB201AK  300p | TDA1220 S0p | TDA2822M  60p | TDA4700A 750p | TDAZ416  825p | UPCI023 60p | 2SA781 150p | 25A1185  200p | 258596 S0p | 25C783 p
TAB205 220p | TDA1235  300p A2524 5p | TDA4714C  350p | TDAS417  550p | UPC1024H2 75p | 25A786 25p [ 25A1186  500p | 2SBS98 30p | 25C790 60p
TAB207| 175p 1236 240p | TDA284D  200p | TDA4716C 450p | TDAB421  200p [ UPC1025  230p | 2SA794 60p | 25A1198 40p | 258600 500p | 25C792 380p
210 260p | TDA125]  150p | TDA3(47  100p | TDA4718A 250p | TDAB42S UPC1026 95p | 25A798 3 25A1201 40p | 25| 60p | 25C805 225p
TAB2VIAH  200p | TDA1270  150p | TDA3048  130p | TDA4725 - 750p 550p [ UPCI0 a0p | 2SAB1Z 15p | 25A1202 25p | 25B605 25p | 25C828 20p
TAB214K  260p | TDA1327  200p | TDAZ082  200p | TDA4S800  300p | TDAB433  600p | LUIPCI03TH  150p | 25A814 25A1204  225p | 258631 40p | 25C829 15p
TAB21 300p | TDAT405 50p | TDA3083  200p | TDA4810  250p | TDAS440  300p | UIPC1032 60p | 25A816 70p | 25A1205 60p | 25B63 45p | 2SCB3S 20p
TAB216H  300p | TDAN410  220p- 1 100p | TDA4BI4A 300p | TDAB4A2  200p | UPC1035C $10p | 25A817 20p | 25A1207 25p | 25B633 80p | 25C867 S00p
TAB217P  120p | TDA1412 35p | TDA3301B  400p 476p | TDAS443  350p | UPC1043C  125p | 25A825 20p | 2SA1208 70p | 25B641 12p | 25C870 100p
TAB220AH 500p | TDAI506  27sp | TDA3310  120p | TDA4ES1  325p | TDAS444  200p | UPCI158H  7op | 25A836 20p | 25A1208  100p | 25B647 20p | 25CB97 175p
TAB221 600p | TDA1508 175p | TDA3410  150p | TDA4ES52  225p | TDABAS1  325p | UPC1161 110p 200p | 2541210 120p | 25 45p | 2509008 30p
TAB225H  475p | TDA1510  170p | TDAZ42D 2 TDA4860  200p | TDAB452 2 UPC1167  125p | 25A839 110p | 25A1215  B0Op 36p | 25C930 15p
TASZ25L 475p | TDA1512 140p | TDA3501 TDA4866 275p | TDABAS3 250p | UPC1170 150p | 25A843 20p | 2SA1216 550p | 25B673 100p |2 300p
1TAS227 250p | TDA1514A 325p | TDA3502  360p 4881  200p | TDAB451 _ 950p | UPC1173 00p ABa4 20p | 25A1217  100p | 25B676 85p (25C341 15p
ITAB229K  200p | TDA1515A 200p | TDA3504  300p | TDA4935 3 TDAB490 ~~225p | UPC1176C 120p | 25A847 25p | 25A1220 75p SOp | 250944 140p
TABLCOP  200p | TDA1S16C 350p | TDA3505 275p | TDA4940  200p | TDABS540  250p | UPC1178H  250p | 25A854 30p | 25A1221 70p | 2SB703 S0p |25C945 i0p
TABA10K  200p |{TDA1517  150p A3l 2 TDA4942  200p | TDAS702 27Sp | UPC1180C 200p | 25A861 45p | 25A1222 25B705. 200p | 2!
TAS410P  200p (TDAISIS  200p | TDAJS0?7  450p ALY 175p | TDAB703  500p | UPCI85H2 400p | 2SA872 25p | 25A1226 25p | 2sB707 200p |25C959 225p
TAS432 200p | TDA15194 200p A5 200p | TDA4950  100p | TDAB708 0p | UPC1186 B0p | 2SA872A 50p | 25A1227  250p | 2SB71 20p |25C980 40p
TAS605N  350p | TDA1520  275p | TDA3S20  250p | TDASQ30A 100p | TDAB/30  225p | UPC1% 150p | 25A879 30p | 25A1232  180p | 256718 60p | 25C982 20p
TABBOEN  350p | TDAISR1  210p | TDA3530  250p | TDAS140A 200p | TDABT32 00p | UPC1188H 350p | 25A884 100p | 25A1237 26p | 25B727 100p | 25Ce83 120p |
%:Aasow 320p |TDA1522  110p | TDA3540  200p | TDAS330T TDAS?735  175p | UPC1191  300p | 25A885 35p | 25A1238 3op | 25 75p | 2SC1000 20p
AS611AN  250p | TDA1524  200p | TDA3521  175p | TDA5331T 200p | TDAB740  625p | UPC1197  140p | 25488 a5p | 25A1239 30p | 2SE734 36p |2SC1001  950p
TABGISN  480p | TDA1526  225p | TDA3560  260p | TDAS5332T 150p | TDAB741  5Sop | UPC1138H  200p | 25A887 20p | 25A1240 a5p | 258737 20p | 2SC1 20p
("I’ABGZEN 350p | TDA1S3d 2000p | TDA3561  300p | TDAS5DO TDABS08T  325p | UPC1210  150p | 25ARS3 15p | 25A1242 288739 22p |25C1010  225p |
TAEB21 500p | TDA1540  420p | TDAIS61A 300p | TDASG00  480p 03T 350p | UPCI1215V  125p | 25A896 25p | 25A1244  120p | 25B744 56p | 25C1012 75p
TABS32N 55 TDAIS41  s00p | TDAJS6?  260p | TDASH60P 250p | TDA9045  300p | UPC1222  130p | 2SA89S p | 25A1245 55p | 25B750 68p 25C1013 170p
Al 425p | TDA1542  250p | TDAISE2TF 300p 200p | TDAS0BD  400p ( UPC1225H 220p |2 4Sp | 25A1246 80p | 25B7: 100p | 25C1014  140p
TABB46 27Sp | TDA1 200p | TDAJ563  350p | TDAS701  200p | TDA9102C 250p | UPC1227v  225p | 2SA004 20p | 25A1248 35p | 258754 80p | 25C1030  150p
TAB853N  1500p | TDA1552Q 350p |TDA3564  325p | TDAS708  275p | TDAS4D! 130p | UPC1228HA  4Sp | 254307 650p | 25A1249  100p | 2SB764 30p | 25C1046  250p
TAB659AN  900p | TDA1553AQ 325p | TDA565 Op | TDA5708  37Sp | TDAS! 750p | UPC1230  200p | 25A80% 500p | 28A125%2 20p | 258765 70p | 25C1047 20p
TAB59EN  700p | TDA1555Q 375p A5 280p A5B00  850p | TDAS503  550p { UPCI237HA  70p | 25A%12 70p | 25A1253 30p | 255772 25p [ 25C1050  280p
ABGI1 450p | TDATS557Q  300p | TDA3567  350p | TDAS820  370p | TDA9513  22s5p | UPCI238  120p | 254913 100p | 25A1256 30p | 25E774 50p | 2SC1051  250p
TAB701AN 276p | TDAI558Q 300p | TDA3569  300p A5632  125p | TDA9 225p | UPC1241H  150p | 25A914 90p | 25A1257 30p | 25B775 100p | 25C1061 85p
TAB718N  B50p | TDAI560Q 675p 375p ASE! 175p | TDAS821  200p | UPCI242H 150p | 25A915 30p | 25A1258 70p | 258776 110p |25C1065  175p
TAB720 525p | TDA1571  300p | TDAJ580  300p | TDAS930  225p | TEADG52  150p | UPCI245V  130p | 23A918 30p | 25A1261  150p | 25B788 35p | 25€1070 &5p
TAB739P  450p [ TDAIS72  175p A3 750p | TDAGI100Q 150p | TEA 80p | UPCI270H 250p | 25AG21 40p | 25A1262  110p | 288791 130p | 25C1079  300p
TABE72N  450p [TDA1574  12Sp [ TDA3530  250p | TDA6101Q 120p | TEADGSS  300p | UPC1274v  250p | 25A9284 25p | 25A1263  280p | 258794 40p | 25C1080  225p
TAAS! 25p | TDA1576  170p | TDA3591  360p | TDABI1IQ  225p 300p |UPC1277  240p | 25A933 30p | 25A1264  280p | 25B795 45p | 25C1096 40p
TBA120S 40p | IDAIS78A 210p | TDA35S TDAB200 ~760p | TEA1002  650p | UPC1278  240p | 25A934 30p | 25A1265  200p | 258810 15p (2SCID9B  120p
TBA396 70p | TDAIS79  130p | TDA3601Q 375p | TDAGS0D-2 7 TEA1007  120p | UPC1288V  230p | 25A935 25A1283 5 258816 160p (25C1106  180p
TBA520 120p | TDA1589  275p A3 225p | TDAG610-2 1100p | TEAI009  100p | UPC1297CA 325p | 25A337 20p | 25A1284 60p | 2SE817 175p | 25C1114  &1i5p
| TRBAB30 100p | TDA159T  275p | TDA3611  aS0p | TDAGG12:2 p | TEAIQISP  110p | UPC1298  320p | 25A939 140p | 2SA1296 60p | 258818 €0p [25Cii115  280p
TEAS40 S0p 159 200p | TDA3G40  350p AT 170p 101 280p | UPC1313H A 100p | 25A940 50p | 2SA1289 S0p | 25B822 25C1116  290p
TBA! 80p | TDA1598  160p | TDA3645  400p | TDA7010T  120p | TEA10T8  130p | UPC1316C  70p |'2SAS42 60p | 25A1290  150p | 258824 60p |25C1124  270p
TBAB0O 40p | TDAT600  200p | TDA36S1  200p | TDA7020T 175p | TEA1024  150p | UPC1318  300p | 25AD49 70p | 25A1291  110p | 25B§25 135p | 2SC1161  110p
TBASI0AS  40p | TDA1602A 400p | TDA3652  500p | TDA7021T 200p | TEAT035  200p | UPC1330HA BOp |2SA950 18p | 25A1 a50p | 258826 7sp | 25C1162 30p
TBAB20 55p | TDAI670A 200p | TDA3852-TX10800p A7050  100p | TEA1038  150p | UPCI335V  320p | 25A951 6 25A1295  s00p | 258827 200p | 75C1164  600p
TBAS20M 235p | TDAG75S  200p A3653 85p | TDAT052 120p | TEAT UPRC1350  115p | 25A952 30p | 25A1301 260p | 258828 200p | 25C1165 750p
BAS20 100p | TDA1701  300p | TDA3654 80p | TDA7053 200p | TEA1060  22sp | UPCI352C 450p | 25A953 60p | 25A1302  300p | 25B829 200p [25C1166  100p
TBAS50 100p AT 200p | TDA3S54Q  @sp 7058 2 TEAIGET  175p | UPCY 200p | 25A954 30p | 25A1303  400p | 256835 7Sp [25C1170  180p
TBASS0 80p ( TDATB70A 200p | TDAI710  300p | TDA705JQ 225p | TEAT 250p | UPC1362C 250p | 25A957 185p | 2SA1304  110p | 258857 80p | 25C1172 150p
TC5020 200p | TDAIB72A 276p A3720  175p {TDA707Z  100p | TEAI064  250p | UPCT 190p | 2SA958 & 2SA1306  110p | 2SB8s1 110p | 25C1173 33p
TC5081AP  80p | TDA1904 80p | TDA372¢  300p | TDA7077  175p | TEA1067 UPC1363C  300p | 25A963 120p | 25A1307  100p | 2SBB&3 220p | 25C14 210p
TC5082F  170p | TDA1S05 80p | TDAS725  300p | TDA7211  100p | 7EA1082 350p  UPCI36AC  350p | 25A965 30p | 25A1309 50p : 25B855 25p | 25C1212 35p
TC5090A  230p | TDA190SA  90p | TDA3730  400p | TDAZ 65p | TEAI080P 170p | UPCI1365  250p | 25A966 25p | 25A1315  100p | 25B8a2 180p }25C1213 109
TCO125BP  410p | TDA1910 160p | TDA3740  400p | TDA7222 100p | TEAIQS? UPCI356C 130p | 25A968 B5p | 25A1317 30p | 25B885 45p | 25C1214 16p
TC9130 150p | TDA940  180p | TDAS750  40Cp | TDA7230A 150p | TEA1101  425p  UPCI370C  300p | 25A970 25p | 25A1318 20p | 252891 35p | 25C1215 25p
TC9134 750p (TDA1841  300p | TDA3755 426p | TDA723t1A  a0p | TEA1 65p | UPCI3; 85p | 25A579 35p | 25A1319 25p | 258892 25p [ 25C1215  200p
TC9I35P  125p’| TDA1950  175p A3760 50p | TDAY 80p | TEAIZ1F  150p UPCI37IC  200p | 25A924 25p | 25A1320 45p | 2SEE85 80p | 25C1222 15p
TC9137P  SCOp | TDA2002 50p |TDA3785V 225p | TDA72:0 176 UPCI378  400p  SAgES 60p | 25A1321 8 8508 70p [ 25C1226 76p
TC9138AP  150p 3 85p | TDA3771  460p [TDA72s1  250p | TEAZ014A UPCI3?SC  170p | 254888 25p 130p | 258926 30p | 25C1237 50p
TC9142 320p (TDA2004  150p | TDA3780 400p | TDA7235  225p | TEAZQ18A 110p | UPCI282  110p 254591 30p | 25A1329  200p ;258941 80p |'25C1247A4  3sp
TCa143 300p | TDA2005  1s0p | TDA3791  200p | TDA7250  400p | TEA2019 0p | UPC1384  425p  25A952 30p | 25A1346 20p | 25A950 180p | 25C1252  850p
TCO145 150p | TDA2006 70p |TDA3800  250p | TDA7255 400p | TEA20258  75p | UPCI387C 250p 254893 50p | 25A1348 asp | 258951 190p | 25C1278  110p
TC9148 200p A200 120p |TDA3803A 500p | TDA7256  400p | TEA2028  32Sp | UPC1394  120p | 25A29% ©60p | 25AT352  100p | 258953 90p | 25C1Z79 30p
TC9149 225p | TDAZ008  100p | TDA3810 00p | TDA7262  325p | TEA20288 375p  UPCI397  350p | 25AS9S 30p | 25A1353  100p | 2SBS75 100p | 25C1208K  350p
TC9150 425p | TDA2009 160p | TDA3825 150 TDATZ72 17 29, 650p | UPC1403CA 850p ' 2SAT006 25p | 2ZSA1356 100p | 259985 30p | 2561312 40p
TC9159P  425p | TDA2010  150p |TDA3827  110p | TDA7273 80p | TEA2029C 270p | UPC1406HA 70p | 25A1005 SOp | Z8A1357 ESp | 25| 40p | 25C1318 10p
TC215 425p | TDA2020 120p A3840 200p | TDA7274 45p | TEA2031A  125p | UPC1420CA 450p | 2541008 125p | 25A1358 130p | 2581008 110p | 25C1325 400p
TC9153 3 A2030 20p | TDA3842 200p | TDA7ZT5 75p° | TEA2037 200p | UPC1421CA 650p | 2541009 200p | 2SA1359 45p | 2581010 25p | 25C132 20p
TC9154AP  226p | TDAZO30H 10Gp A3243 24 TDA7282 S50p | TEA2114  200p | UPC1423CA 550p | 2SA1070  225p | 2SA1360 45p | 2581012 55p | 25C1328 15p
TCI15 300p 040  140p | TDA3B4S  225p | TDA7284  100p | TEA2117  450p | UPCI1470  200p | 28A1011 ZSA1362 25p | 2581015 60p | 2 15p
TCO158P  450p | TDA2042  600p | TDA38S6 Op A730 450p [ TEA2130  350p | UPC1474HA 75p | 2SA1012 8Sp | 25A1370 50p | 25B1216  130p | 25C1343  z00p
TCS162 275p | TDAZ051V  450p | TDA38S? 2 TDA7310  B0Op [ TEA2164  160p | UPC1484CA 300p | 2SA1013  100p | 2541371  100p | 2581017 40p | 251345 15p
TC9163 375p | TDA2052v  525p | TDA3930  225p | TDA7313  B50p | TEA2260  225p | UPCI488H  115p | 2541015 25A1376 30p | 2581018  130p [25C1346  100p
TCotes p A2054M  110p | TDA4001  250p | TDAI318  S50p | TEA2261  185p | UPC1498H s00p | 25A1016 30p | 2ZSA1380 75p | 2581020  120p [2S5C1358 270p
TC9167P  100p | TDA2107  250p | TDA4O50  150p | TDA7330A 700p | TEAZ262  27Sp | UPCISOSC  400p | 2SA1018  100p |25A1381  100p | 2581039 65p | 25C13 15p
TC8172P  300p | TDA21 325p | TDA4052  500p A 300p | TEA3717DP 160p | UPCIS13HA 70p | 25A1020 30p |2SA1382  120p |2SB1086 40p | 25C1360 70p
TC9174P  325p | TDA2151  375p | TDA. 500p | TDA7359  300p | TEA37185 175p | UPC1514CA 200p | 25A7021 35p |25A1385  180p B1068  160p | 25C1364 25p
TCO176P  500p | TDA2170  260p | TDA 250p 700p | TEASC: 135p | UPCI51SCA 250p | 2SA1023 60p | 25A1386 2581077  180p | 25C1368 75p
TCN77P  225p AZ220  200p | TDA4100 50p | TDA7361 175p | TEASD: 850p | UPC1520CA 250p | 2SA1025 S0p | ZSA1387 75p | 2581096 BOp | 25C1382 40p
T 100p 0  250p | TDA4173AF 325p | TOA7370V  325p | TEASI01A  175p [uPc1521HA 320p | 28A1029 60p | 2541336  120p | 25B1099 75p | 28€1383 25p
TCEP 100 00p | TDA2320 80p | TDA4180  145p | TDA7374V  350p | TEA5110  176p j UPCIS38C 5 25A1036 80p | 2541399 25p | 2581109 40p | 25C1384 20p
TD6230BAP 200p | TDA2501  300p | TDAM 180p | TDAT770  140p | TEAST14A 200p | 25A329 75p | 2SA1037 50p | 25A1400  150p | 2551123 50p |25C1393 20p
TD62382  200p | TDA2502  175p | TDA4200 300p | TDABY14  225p | TEAS115  220p |2 40p | 25A1038 40p | 25A1423 30p | 2581133 50p |25C1384 15p
6250 200p | TDAZ503  200p | TDA4210 1 | TDAB115  200p | TEA51i6  220p | 25A473 29p | 25A1048  _26p | 28A1428 3sp | 2ZSBT1 85p | 25C1388 66p
TD62705  250p | TDA2504  200p A4260 250p | TDAZ116  360p | TEAS170  200p | 25A483 90p | 25A1057  300p | 25A1441  #10p | 2SB1135 60p 1 100p
TOBI04AP  300p | TDA250S  220p | TDA4280  320p | TDABI20R  400p | TEASS 325p | 25A484 80p | 25A7052 15p | 25A1242  110p | 2SB114Q 45p | 25C1400 50p
TD6306P  350p TDA4282 60p | TDAS124  250p | TEASS0T  225p | 25A489 50p AT0! 120p | 28A1443  130p | 25B1143 40p | 25C1403
TD6350P  200p | TDA2507  4B0p | TDA4283T as0p | TDAS132  225p | TEAS650  150p | 25A490 45p | 2SA1061  300p | 2SA1450 30p | 2581151 75p | 25C1407 50p
TOB35SP  300p | TDAZSOTT 450p | TDA4290  12Sp | TDAB13S  225p | TEASSE0  130p | 25A493 25p | 25A1068  150p | 25A1459 40p | 2581162  400p | 25C1413 150p
TDAIC01  20Dp | TDAZ510  450p (TDA4400  176p | TDAS136  225p | TEASSHO 85p | 254485 40p | 25A%073  375p | 25A1 25p | 2581163  370p | 25C1a1% 50p
TDA1602  200p [TDA2514A S00p | TDA4420 320, AS137 2 TEABS80  165p | 25A496 30p | 25A1076 25A1469  100p | 2587168 S0p | 25Ci426  700p
TDA1003  350p | TDA2515  450p | TDA4421  300p | TDASI3S 2 TEASS81  200p { 25A505 120p | 25A1077 300 | 25A1475 95p | 2581182 a0p | 28C1429 50p
TDAI05A  175p AZ53! 300p | TDA4426  170p 138A 130p | TEAS591  200p | 25A509 35p | 25A1080  125p |2 150p | 2581185 50p |25C1431  400p
TDA1010A  80p |TDA2532  100p | TDA4427  200p | TDAS138B 200p  TEASS20  300p | 25A537 170p | ZSA1081 80p | 2SA1489  300p | 25B1202 4sp | 25C1 276p
TDA1011 75p (TDA2540  150p | TDA4431  150p | TDAB139  200p | TEAS630  225p | 25A539 20p | 25A1082 80p |25A1480  225p | 2SB1203 45p | 25C1495  350p
TDA1012  120p 70p | TDA4433 1 200p | TEASBS0E 750 | 25A544 650p | 25A1083 20p 149 300p | 2581204 45p | 25C1446 55p
TDAI013A 110p | TDA2542  110p 126p | TOABT43 1 TEAS701  €50p |2 160p | 25A1084  100p [ 25A1492  260p | 2581205 a0p | 25C1447 7op
TOA1015 85p 543 2i0p | TDA4439  220p | TDABI45  120p | TEA 400p | 25A562 30p | 25A1085 75p | 25A1493  500p | 25B1223 60p | 25C144g 120p
TDA1016  140p | TDA2544  200p |TDA444)  1BOp | TDABIE 2 | TEABID0  350p | 25A564 15p | 25A1091  100p | 25A1484  a50p | 2581243 40p [25C1450  200p
TDA020  110p A2545  120p | TDA4442 TDABIS0  125p | TEAS200  225p | 2 1 6S0p | 25A1093  180p | 25A1516  280p | 25B1273 40p | 25C1454  250p
TDA] 330p | TDAZ546A 200p | TDAS443  250p | TDABI70  170p | TEAS300 500p | 2SAE03 1 25A1884  190p | 25A1519 20p | 25B%282  300p |25C1470  120p
TDAT022  130p | TDAZ: 200p | TDA4445  220p 8172 2 TEAS310T 42%p | 25A606 200p | 25A1095  300p | 25A1523 45p | 2SB1318 40p | 25C1472 450p
TDAI024  150p | TDA2549 3 JDA2450  225p { TDAB173  175p | TEAS414A 426p | 254608 15p | 2541096 80p | 25A 175p | 28B1375 45p | 25C1473 15p
JDAI025  320p | TDA2555 175p | TDA4452  250p | TDAS174  200p | TEAS<15B  525p | 254614 150p | 2547102  130p | 25A1538 55p | 2581382  350p | 25C1474 asp
TDAI028  175p | TDAZS56  230p 275p | TDAB175  300p | TEAS220  360p | 25A628 20p [ 251103 120p | 25A1 GOp | 2SE1468  100p | 25C1501 70p
TDA1029  200p 5 225p | TDA4430  280p | TDABI7E  650p i 125p | 25A634 50p | 25A1104  140p [ 25A1598  220p | 25Ci82 75p 1 25C1505 55p
JDA1035  160p | TDA2S! | TDA&281  215p | TDABI179S  750p | 11431 a5p | 25A636 50p | 25A1305 250p | 25A1599  220p ( 2SC372 25p | 28C1507 asp
DAl 500p | TDA2574V 350p { TDA4482  200p | TDAS185  180p | TLaS2 100p | 25A639 60p | 25A7106  160p [ 2SATS00  250p | 25C380 10p | 28€1509 35p
TDA1041E  230p | TDAZ575A 100p | TDAS 300p AS1%0  200p | TLOG? 40p | 25A540 60p | 25Aa1111 90p | 25A1801  200p | 25C38BA 25p | 25C1514 35p
TDA1041P 180p | TDA25T7A 2 7 230p TDAS191  425p 80p | 25A842 S0p | 2SA1112  150p | 28A%625 4op | 25C394 60p | 25C1515 80p
JDA1044  110p | TDA2578A 200p | TDA2302  400p 192 2 T 38p | 25A843 25p | 28A1115 25A1626 90p | 25C403 25p | 25C1520 a5p
TDA1047  200p A 210p 250p | TDABISE  120p | TLO74 30p | 254673 15p | 25A1120 25A1640  100p | 25Ca54 15p | 25C1541  110p
TDAI04E  200p | TDA582  130p | TDA4505A 300p | TDAB205 1250p 56p | 2SA677 35p | 25A1123 40p | 25A1652 70p | 25C458 10p | 25C1545 120p
TDA1053  300p | TDA2550  170p | TDA4S05E  275p | TRAB213 5 7! 25A878 26p | 25A1124 60p | 25SA1867 175p | 25C2460 10p | 25C1567 40p
TDA10S4  180p | TDA2531  710p | TDA4505K 450p | TDAB214B  225p | TWMP47C434N 1250p | 25A6E3 25p | 25A1127 50p | 25A1668  180p | 2SC461 15p 1 35p
TDA 1057 60p | TDA2691Q  150p | TDA4505M 1000p | TDAS215H  300p | TRU2732 25A684 25p | 25A1133  120p | 25A1671  310p | 2SC495 asp | 25C1569 55p
TDAI0588  agp | TDA2593 BOp | TDA4510  200p | TDAS217  225p | TPU. 500p | 25A699 100p | 25A1135  130p | 2SA1673  425p [ 25C496 26p | 25C1570 40p
TDA1 140p | TDA2S! 300p | TDA4532 | TDAS303  250p | UC3524 100p | 25A705 70p | 2SA1141  200p | 2SA 40p | 25C497 85p | 25C1571 sop
TDA1062  1a30p [ TDA2595 200p | TDA4555  275p | TDAS304 UC3842N B0p | 28A706 140p | 2SA1142  100p | 2SA1706 26p | 25C515 100p | 25C1673 2s5p
TOAT 75p | TDA2600  &00p | TDA4556  370p | TDARIDS  500p | UC3843 125p | 25A708 50p | 25A1143 15p | 2SB175 45p | 25C535 30p | 25C1576  550p
TDA1072  150p | TDA2611A 100p ALS! 2 2 150p | UC3844 70p | 2SATT1 280p | 25A1145 258324 40p | 250338 2 25C1580  600p
(JCA1074  280p [ TDA2616  250p | TDA4560 270p | TDAS341 2 UPC20C 220p | 28A715 50p | 25A1146  200p | 2SB337 150p | 25C805 100p | 25C1583 25p
TOA077  250p | TD 300p | TDA4565  130p | TDAB245A 350p | UPC554 130p |-25A719 50p | 25A1151 Op | 258474 250p | 25C619 100p | 25CT586  S40p
TDA1082  275Sp | TDA2640  350p | TD, 250p A 275p | LIPCB55 60p | 25AT20 20p | 25A1152  150p | 25B492 80p | 25C641 80p | 2SC1617  340p
[TDAI083 95p | TDA2653A 200p | TDA4568  225p | TDAB3S] 2 UPC556H 80p | 254725 80p | 25A1153 30p | 258511 55p | 25C544 10p | 25C1619  170p
TDA1085  170p | TDAZ654 2 TDA4570  200p | TDAA360 UPCST1 220p -25A726 20p | 25A1154 p | 2SB525 65p | 25C647 300p | 25C1623 S0p
YDA087 B80p | TDA2658  300p | TDA4580  400p | TDAS3GIN3 900p | UPCS74 60p | 25A733 15p | 28A1156 25B527 130p | 25C881 250p | 25C1624 60p
{T0AM92  100p | TDAZ670  150p [ TDA4600 00p | TDAS362AN 1 UPCS75C2  90p | 2SA 90p | 25A1162 30p | ZSB531 400p | 25C; 35p | 25C1626 55p
TDA1 476p | TDA2650  100p | TDA4600Il 180p | TDAGIEZNI 1 UPCS77 84p | 28A742 450p | 25A1163 15p | 258536 80p | 25C708 100p | 25C1627 15p
[ TDATT51 40p | TBDA271 400p | TDA4601  120p | TDABIGSNZ 1500p | UPCS92 S5p [2SA747A  425p | 2SA1Y 54 258537 30p | 26C710 15p | 25C1828 76p
TDAT154 50p | TDA2721  200p | TDA4605  190p | TDAB372A 4S0p | UPCE95 1 25A748 80p | 2SA1170  S00p | 258544 22p | 25C717 15 | 2SC1634 50p
|IDAT170 8%p | TDA2730  200p | TDA4G10  370p | TDAB380  200p | LIPCES6 150p | 25A754 200p | 2SA1173 25B546 45p | 25C730 350p | 25C1667  450p
TDATT7ON  86p [TDA2740  300p | TDA4650  300p | TDAS385  275p | UPCIoat  220p | 25A759 80p | 25A1174 25p | 258549 50p | 25C732 40p | 25C1663  100p
(TDAN75  175p | TDA2750  200p | TDA4660  200p | TDAB3SOA 850p | UPCI004C 130p | 25A770 200p | 25A1175 20p | 2SB560 25p | 25C735 40p | 25C1674 15p
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JAPANESE TRANSISTORS

Part Price | Part Price | Part Price | Part Price | Part Prica | Part Price | Part Price | Part Price | Part Price | Part Price
25C1675 90p | 25C2261  700p | 25C2719 I6p | 25C3263  280p | 25C3798  220p | 250257 195p | 250880 40p | 25D1327  150p | 25D1763A  60p | 25K312 750p
25C1678 80p | 25C2267 90p | 25C2721% 120p | 25C3264  390p | 2503807 120p | 25D287 250p | 250882 25p | 25D1328 &0p | 2SD1764 70p | 25K315 70p
2SC1683  100p | 25C2270 60p | 25C2724 16p | 25G3269 50p | 25C3808 70p | 280281 250p | 25D889 36p | 25D1330 50p | 25D1765 70p | 25x320 1200
251684 30p | 25C2271 26p |25C2738  200p | 25C3270 50p | 25C3811 80p [ 25D313 25p | 25DB92A  78p | 25D1347 70p {2SD1769 110D | poeamn 1300
25C1685 30p | 25C2274 1Sp |2SC2749  350p | 25C3271 75p | 25C3831  250p | 2SD315 75p | 250894 36p | 2501348 68p |2SD1773  100p |gyay ey
25C1729  900p |2§C2275 S0p [25C2750  300p |25C3277  280p | 25C3832  136p | 250325 30p | 25D895 100p [2SD1350  150p | 25D1776 70p 7
25C1730  10p |25C2278  70p |28€2731  270p | 25C3279  30p | 25CasA3  250p | 25DA30 65p | 25DE96  200p | 25D1376  60p | 25DWE3  7op | 2S5K3S9 40p
25C1735 70p |25C2283  700p |25C2752 75p [ 25C380  200p | 25C3851  100p | 25D348 300p | 2508988 225p | 25D1378 gop | 25D1785  180p | 25K363 sop
25C1740 10p |25C2200 1800p |25C2767  300p | 25C3281  200p | 2503852 80p | 25D350 320p | 25D%00  400p [25D1379  100p | 25D1789  210p | 25K364 a0p
25C17a1 35p | 25C2291 a0p |2SC2769  400p | 25C3284  600p | 25C3853  220p | 2SD357 40p | 25D905  450p |2SD1380  100p {2SD1796  120p | 28K367 aop
25C 1758 90p | 25C2288 35p |25€2773  700p | 25C3203 85p | 25C3885  220p | 2SD358 ao0p | 2sp916 130p | 25D1382 60p | 25D1802 75p | 25K368 30p
25C 1756 35p |25C2307  300p |2SC2774  500p | 25C3298 50p | 25C3857  S00p | 2SD358 50p | 25D917  300p |2SD3384 50p { 25D1806 75p | 25K373 aop
25C1758 30p | 25C2308 10p | 25C2785 4Dp |25C3298  120p | 25C3858  550p | 25D361 100p | 25D821 320p |25D13%0  350p | 2501812 a5p | z5Ka74 asp
28C1760 70p | 25C2312 300p | 28C2786 20p | 25C3300 400p | 23C3836 279p | 25D362 100p | 250923 360p | 25D1391 250p | 2SD1815 S0p 25K386 600p
25C1775 10p |25C2314 70p | 25C2787 10p | 25C3303  100p | 25C3868  100p | 25037 2a0p | 25D3dE 120p | 2501392  8sp | 25D1825 80p | 50 250 e
25C1781 20p |25C2316  150p |25C2791  S00p |25C3306  130p |25C3870  200p | 25D380 6Sop | 250047 100p | 2501395 80p | 2501627  120p L
25C1789  100p | 25C2320 10p |25C2792  220p | 25C3307  600p 2sp | 25D381 50p | 25D950 300p | 25D1396  120p | 25D1843 70p | 25K400 700
25C1809 40p | 25C2324 120p |25€2793  700p | 25C2309 150p | 25C3883  210p | 25D382 75p | 2SD95% 200p | 25D1397  100p | 25D1846  350p | 25K405 450p
2SC1810  250p |25C2328A  50p |25C2808 40p | 2SC3310  125p | 25C3884A  200p | 25D386 70p | 2SDSS7TA  520p | 25D1398  120p | 2SD1847  276p | 25K4H4 550p
28C1815 10p |25C2310 25p |25C2810  360p | 25C3316  z80p | 25C3885  250p | 250368 150p | 2SD956 60p | 25D139%  300p | 2SD184S  280p | 2SK415 500p
25C1819 70p | 25C2315  173p | 25C2812 40y | 25C3317  350p | 25C3885A  290p | 250389 60p | 25D965 35p | 25D1400  280p | 2SDIES0  325p | 25K423 75p
25C1826 60p | 25C2329  480p |25C281¢ 40p | 25C3326 50p | 25C3BBGA  275p | 25DAD0 1ap | 2sD870 170p | 25D1402  120p | 2501853 40p [ a5Ka77 50p
25C1827 80p |25C2230  300p |25C2824 75p | 25C3327 60p | 25C3890  150p | 250401 s0p | 250972 40p |25D1403  225p | 25D1856 400 |55va30 2009
25C1829  500p | 25C233% sop |25C2825  900p | 25C2328 s0p | 25C3892A  250p | 25D402 120p | 25D973 60p |2SD140%  80p | 25D1857 T || et e
25C1833 27p |25C2333  200p |25C2826  200p | 25C3330 20p | 2SC3893  225p | 25D414 45p | 25D973A  70p | 25D1aDe 80p | 25D1858 aop Op
251834 SOp |25C2334  80p [25C2827  130p | 2503331 25p | 2SC3895  325p | 25DA5 sSp | 250982 90p |2SD1407  60p | 2SD18s3  35p | 2SK513 325p
25C1841 12p |25C2335 SEp |25C2832  300p | 25C3333  120p | 2SC3586  4DOp | 25D424 350p | 25D385 120p |25D1408  12Sp | 2SD1864 85p | 25K526 160p
25C1844 50p | 25C2336A 125p |25C2834  280p | 25C3345  100p | 25C3837  400p | 25D426 150p | 2SD986 120p | 2SD1409  170p | 2SD1877  17%p | 25KS31 350p
25C1845 1sp |25C2344  150p [25C2837  250p |2SC3346  130p | 25C3%07  260p | 250427 350p | 25D99g 70p | 25D1411 85p | 25D1878  160p | 25K534 700p
2501846 35p | 25C2347 35p | 25C2839 aop | 25C3352  200p | 2503927  250p | 250438 38p | 25D1010 40p | 25D1412 75p | 25D1879  27%p | 25KS37 900p
25C1847 asp |25C2353  120p |25C28s3 70p [25C3353  280p | 2503940 aop | 25D457 15p | 25D1012 40p [ 25D1a13  &Op | 2SD1880  380p | y5K538 3509
25C1856 85p |25C2350  120p | 25C2873 80p | 25C3355 50p | 25C3943 75p | 25D468 15p | 25D1020 40p [25D1415  190p | 2501881  350p [ ook 1100p
25C1856 25p |25C2361  150p |25C2877  120p [25C3356  120p | 25C3%42 80p | 250471 20p | 25D1021  120p | 25D3417 75p | 2SD1884  300p | ycicuy 30m
2SC1865  700p | 25C2362 Sop | 25C2878 20p | 25C3358 BOp | 25C3850  120p | 25D476 100p | 2SD1022  2S0p | 25D1425 251536 300p | ooy g
25C1870  700p |25C2365  280p | 2SC2879 3200p |25C3376  300p | 2SC3953  50p | 25D425 50p | 25D1024  B850p | 25D1426  135p | 25D1887  228p | 2oK032 250w
2SC1871  42sp |2SC2369  100p | 25C2882 60p | 25C3377 50p | 2SC3955 60p | 2SD526 70p | 2501027  850p | 25D1427  160p | 25D1894  300p | 2SK553 226p
25C1875  2z0p | 25C2371 Z5p | 2$C7883 60p | 25C3378  120p | ZS5C395: 100D | 25D545 +8p | 25D1030 75p |25D1428  180p | 25D1835  226p | 25KSSS 320p
2sC188y 70p | 25C2373 210p | 2SCzZBIB 200p | 25C3379 1200p | 2503972 250p | 25D548 120p ~25D1031 70p | 25D1430 280p | 25D1970 176p | 2SK556 500p
28C1890 16p | 25C2383 Sop | 25C2899 50 | 25C3381  130p |25C3973  210p | 250551 300p | 25D1038  600p |25D1431  200p | 2SD1311  300p | 25K557 a00p
2SC1895  500p | 25C2389 45p | 25C2909 80p | 25C3383 80p | 25C3975  210p ; 2SD554  225p | 2SD1045  200p | 25D1432 . 40Op | 25D1313 50p | 25K569 800p
25C1904  125p | 25C2407  110p |25C2910 25p | 25C3393 80p | 2SC3987  160p | 2SD555 50Op | 25D1047  120p |2SD1433  300p | 25D1829 50p | 25Ks60 s80p
25C1906 15p |25C2408  120p [25C2811 80p | 25C3397 20p | 2SC3996  600p ! 2SD556  225p [ 25D1051  130p | 25D1438 60p | 25D1930 50p [ 5koee a75p
25C1907 20p |25C2412  50p [2C2912  120p | 25C3398 50p | 25C2%87  3250p | 2SD558 200p | 25D1055 60p | 25D1439  165p | 2SD1933 45p | Jovecs Top
2SC1909  250p | 2SC2440  200p |2SC2021 ~€S0p | 25C3400 35p | 25C3983  BOOp | 250560 50p | 25D1060  130p | 2SD1441  220p | 2SD1939 60p

25C1913 90p | 25C2458 10p |25C2922  480p | 25C3401 50p | 2504006  100p | 250571 20p | 2SD1062  150p | 25D1442 aop | 26D1641  350p | ZSK612 80p
25C1914 30p | 25C2459 S0p | 25C2923 75p | 25C3402 40p | 25Ca020  1%0p | 250575 530p | 2SD1063  200p | 2SD1445  200p | 2501544 5pp | 25k684 850p
25C1321 15p | 25C2466 5Sp |25C2028  550p | 25C34G5  130p | 2504023 328p | 250592 25p | 2SD1064  250p | 2SD1446  300p | 25D1958 sop | Z5K685  1150p
25C1922  175p |25C2486  275p |25C2928  28Op | 25C3408  400p | 2SCA029  350p | 2SD596 25p | 2sD1085  160p | 28D1450 60p | 25D1958  210p | 25K899 100p
28C1923 10p |25C2492 50p | 25C2934 75p | 25C3416 30p | 25C4043 asp | 2SD00 30p [2SD1089  150p |2SD1451  200p | 25D1978 s0p | 25K718 300p
28C1923  180p |25C2470 65p |25C2037  250p | 25C3417 90p | 25C4cas a0p | 28DE01 40p | 2SD1073  350p | 2SD1452  275p | ZSD1984 60p | 25x724 s00p
2SC1340  110p |25C2481  120p |2SC293%  400p | 2SC3419  120p | 2SCADSE 200 | 25D602 60p | 25D1088  150p | 25D1453  140p | 25078391 50p | 25x725 550p
25C1941 27p | 25C2482 20p |25C2844  300p | 25C3420 80p | 25C4059  400p | 25Ds12 50p | 25D1034  375p [2SD145S  250p | 25D198E  200p |,co0d aoe
25C1942  350p | 25C2483  120p | 25C2958 Sop | 25C3421 45p | 25C4065  140p | 2SD613 70p | 25D1110  225p | 2SD1457  185p | 25Di5e8 4sp | oo C
25C1944  350p | 25C2384  1asp |2SC2962  800p | 2503422 75p | 25CA106  150p | 25D617  300p | 25D1IM 20p | 25D1458  Sop | 2502006  7Sp | 2oK7T7 47Sp
2SC1945  350p | 25C2485  400p |25C2979  160p | 25C3423 &0p | 25C4107  175p | 25D633 70p | 25D1113  225p | 2SD1459 80p | 25D2010  zsop | 2SKT 400p
2SC1846 1500p |25C2491  200p |2SC2987  250p | 25C3425 85p | 25C4123  230p | 2SD636 10p | 2SD1128  200p | 2SD1468 40p | 2502011 60p | Z5K758 3009
25C1947  450p | 25C2498 BOp |25C2988  150p 28C3448  150p | 2SC2122  200p | 2SDS37 15p | 25D1133 é5p | 2sD1487  225p | 28D20%2 50p | 25K763 500p
25C1953 asp | 25C2500 25p | 25C2995 60p |25C3a47  130p | 25Ca125  275p | 250638 15p | 2501135 75p | 25D1434  150p | 25D2078 65p | 25K786 J00p
25C1957 70p | 25C2602 140p | 25€2999 50p | 25C3456 200p | 25CA137 4op | 250839 20p | 25D1138 20p | 25D1438  300p | 2502033 B80p | 25K787 s00p
25C1959 10p [25C2503  600p |25C3001 1400p | 25G3457  128p | 25C4138  200p | 25D640 350p | 25D1140 a0p | 2501457  230p | 2502061  300p | gex7gy 22850
25C1962  175p |25C2512 20p |2SC3019  320p | 2SC3459  180p | 25C4i57  apop | 2SDESS 18p [25D1142  380p |25D1497-02 350p | 2502086 250p | ygu00y 3008
2SC1967 1300p | 25C2517  120p |25C3020 1450p | 2SC3460  130p | 25C4152  100p | 28D861 60p | 2SD1145 Z5p | 28D1605 90p | 2502125 180p | 000 300p
2SC1965  1B0p | 25C2519 60p | 25C3022 1850p | 25C3461  275p | 2SC4161  125p | 25DE6E 25p | 2501148 176p | 25D1506 50p | 2SD2136 85p

2SC1970  100p |25C2527  300p |2SC3025  S00p | 25C3466  225p | 25C4169 €0p | ZSDE67 20p | 25D1153 30p | 25D1508 BOp | 2502122 3sp | 1SK74 315p
25C1971  400p |25C2534  150p | 28C3026  450p | 253468 70p | 25C413=  400p | 250669 36p | 2501159 65p | 2SD1509  100p | 2502151  175p | 25K796 600p
25C1972  600p |25C2635  300p [25C3030  300p | 25C3481  300p | 25C4204 60p | 250673 350p | 2SD1160  150p | 28D1511 75p | 25D2255  175p | 25K809 850p
2SC1973  160p |25C2538  100p | 25C3037  125p | 25C3482  275p | 25C423t  2B0p | 25D676  250p [ 2SD1163A 220p | 2SD15i8  250p | 25D2331  250p | 25K812 150p
25C1975  120p | 25C2540 1900p |2SC3038  125p | 25C3486  27Bp | 25C4235 280717 180p | 25D1164 75p | 2801521 70p |2SD2333  150p |2SK&T? 3250
25C1980 30p |25C2842  300p | 25C3039 80p | 2503502 50p | 25C4236  450p | 25D718 85p | 2SD1168  270p | 2SD1526  460p | 25D23¢0  225p | 25xsm 550
2SC1983 75p | 25C2545 55p | 25C3040  260p | 25C3503 50p | 25C4237 S00p | 2SD722  240p | 25D116%  280p |25D1526  100p | 2548 425p | 2ekarn 650p
25C1984  150p | 25C2546 25p | 25C3042  300p |25C35064  120p | 2SC4232  120p | 2SD725  200p [2SD1173  350p | 25D1541  350p | 25J56 7000 | pciurs o
2SC1985 100p | 25C2547 65p | 28C3052 30p | 2SC3505 2430p | 25C4278 17Sp | 2850726 275p | 25D1185 280p | 2501545 275p < B50p G
2SC1986  100p | 25C2550 50p | 25C3057  1S0p | 2SC3506  250p | 25C4288A 650p | 250531 250p | 25D1186  400p | 28D1546  350p | 28076 220p | 25K903 500p
25C2001 15p | 25C255% 70p | 25C3068 80p | 25C3507  650p | 25C4300  200p | 25D732 250p | 25D1189 55p | 2SD1548  400p | 28077 3s0p | 25K9M4 500p
25C2002 15p | 25C2552 60p | 25C3070 35p | 25C3509  750p | 25C4301  300p | 280734 15p | 2SD1191  120p | 2SD1554  170p | 28078 225p | 25K351 275p
25C2003 20p |25C2553  200p |25C3071 26p | 2503514  170p | 25C4304  225p |2so741 120p | 25D1182 90p | 2SD1555  1S0p | 253103 75p | 25K952 275p
25C2004 20p |25C2555  120p [25C3073  100p | 2SC3518  120p | 25C4313  600p | 25D743  130p | 2SD1196  150p | 2SD1556  225p | 2SJ108 2000 | 25K955 asop
25C2022  110p | 25C2562 90p [2SC3074  200p | 25C3519  250p | 25C4381  150p | 250757 120p [ 25D1197  150p | 25D1565 75p | 254113 1050p | 25K956 400p
25C2023  180p |25C2563  200p |25C3075  150p | 25C3526 46p | 25C4382  200p | 25D760 70p | 2501198 60p | 2501571 170p | 284734 1150p | 5opgen 700p
25C2026 30p |25C256¢  120p | 25C3077  120p | 2SC3528  750p | 2SC4386  27sp | 25D762 160p | 25D1207 40p | 2501572 100p | 25J116  1200p | o000 segp
25C2027  200p | 25C2570 30p |25C3086  150p | 25C3531  225p | 25C4387 4250 | 25D763 140p | 25D1216  280p | 25D1575  200p | 254117 550p o
25C2036 50p | 25C2571  350p | 25C3089  130p | 25C3549  200p | 25C4208 S0p | 2SD768  180p | 2SD12%1  120p (2SDI576  150p | 2SJ118 700p | 2SK10 P
25C2037 50p |25C2577  110p [25C3101  750p | 28C3562 = 270p | 2§C4429  27Sp |2SD772  200p | 25D1213  220p | 2SD1577  250p | 283162 680p | 25K1057  600p
25C2083 120p | 2S5c2578 170p | 25C3112 35p | 25C3568  200p | 25C4431 90p | 25D773 20p | 2501218 75p | 2801579 BOp | 250175 200p | 2SK1058  800p
25C2055  150p |25C2579  110p | 25Cat1s 4op [25C3577  275p | 25C4466  32Sp | 250774 30p | 25D1223 75p | 25D1589 60p | 250182 1s0p | 2Sx1081  700p
25C2058 20p |25C2580  17Sp |25C3116 75p | 25C3584  200p | 25C4457  17Sp |25D777  400p | 25D1225 70p | 25D1590  100p | 25200 825p | 25K1082  460p
25C2060 40p | 25C2581  22%p |2SC3117  120p | 253591  200p | 25C4468  250p | 250784  650p | 28D1227 20p | 25D1591  310p | 250307 17Sp {2sK1102  375p
25C2061 75p | 25C2688  600p | 25C3122 S0p |25C3585  220p | 25C4517  200p | 255786 100p | 25D1228  250p | 2SD1593  12Bp | 25Ki9 45p [ 251117 2%0p
25C2068 60p | 25C2590 A40p | 25C3128  148p | 2503597 75p | 25CA517A  226p | 2SD787 20p [ 25D1237  300p | 25D1595  70p | 25K33 40P | poxqn1z  zzSp
25C2071  140p | 25C2581 50p | 25C31439  180p | 25C3589  140p | 25C4531  450p | 250788 30p | 25D1238  300p | 2SD160E  210p | 25KL0 S0P | o120 sBop
25C2073 40p | 25C2532  200p |2SC3150  100p | 25C3600  175p | 25C4S32  1000p | 2SD789 20p | 25D1242 25p | 25D1609 45p | 25K55 100p |

25C2075 60p | 25C2603 10p [2SC3151  176p | 2SC3606  100p | 25C4542  s00p | 25D792 a00p | 25D1226 zop | 28D1632  320p | 25K68 Wy B e BRI
25C2078 96p |25C2610.  60p | 25C3152  130p 25C3607  150p | 25C4742  275p | 25D794 33p | 25D1247 40p | 28D1637 50p | 25K73 75p | 25K1181  300p
2SC2085  100p |25C2611 30p | 2SC3153  175p | 25C3608 65p | 25C4744  350p | 2SD795A  140p | 2SD1251  180p | 28D1847 40p | 25K87 200p | 25K1217  700p
252085 80p | 25C2621 70p | 25C3156  3s0p | 25C3616 aSp | 25C4745  sSOp | 25D798 175p | 25D1254 55p | 2SD1649  280p | 2SK106 40p |2sK1221  200p
25C2082  100p | 25C2625  180p | 25C3157  200p | 2503636  280p | 2SC4747  375p | 25D789 150p | 25D1263 90p [2SD1650  150p [ 28K107 40plzsmz1s zTSp
2SC2094 1200p | 25C2626  600p | 2SC3158  260p | 2503642  22Sp | 2SCA757  200p | 2SDE09 asp | 25D1264 55p 25D1651  160p | 25K109 150p | 25K1206  350p
2SC2097 2300p |25C7630 1800p | 2SC3159  200p | 25C3657  400p | 2504762  300p | 250811 450p | 2501265 75p | 2SD1858  280p | 25K117 B0p | 25K1209  450p
2SC2099 2500p | 2SC2631 20p | 25C3164 270p | 25C3659 800p | 25C4769 220p | 25D819 300p | 25D1266 180p | 25D1663 350p | 25K118 50p | Soiiqq7 200p
25C2118  1100p | 25C2632 35p [25C3169  150p | 25C3668  120p | 25C4770  2S0p | 25D220  250p | 25D1267 s5p | 28D1666 50p |28K125 T S B
25C2120 10p | 25C2634 10p [25C3170  300p | 25C3675  100p | 25C4820  226p | 250821 550p | 28D1271 s5p | 2SD1667  120p | 25K133 850p P
2SC2122A 300p | 25C2636 40p |2SCN73  18Op | 25C3678  2BOp | 25C4826 J0p |2SDE22  290p | 2SD1271A  225p | 25D1668 90p | 25K147 160p | 288131 500p
25C2131  560p |25C2637  120p | 25C3175  150p | 25C3679  140p | 25C4891  800p | 25DE26 30p | 25D1272  200p | 25D1669 85p | 25K152 40p | 25K3342  500p
25C2141 60p | 25C2640 1800p | 2SC3178  125p | 25C3680  38Op | 25C4923  400p | 250829 375p | 2801273 so0p | 28Di677  200p | 2SK161 30p | 25K1350  200p
25C2153 40p |25C2653  100p | 25C3179 70p | 25C3685  450p | 25C4924  250p | 7SDE 50p | 25D1274  80p |25D1630  225p | 25K163 40p | 25K1356  226p
28C2186 BOp | 26C2654  180p [25C3180  17Sp | 25C3687  300p | 25C4927  500p | 2SD&3A  50p | 25D1275 50p | 2507683 a5p | 75K168 40p | 25K1357  350p
|2s€2163  120p | 25C2655 S0p 25C3181  200p | 25C3888  550p ; 25C5002  300p | 2SDE37 55p | 25D1276 &0p | 25DI624 70p | 25K170 S0P | 55K1358  400p
25C2189 70p |25C2656  550p |25C3182  120p | 2SC3692  150p | 25C5003  350p | 25D628 2SD1277  190p | 2SDY708  32Sp | 25K184 35p | goxrr7  1s0p
28C2200 250p | 25C2660 100p | 25C3198 36p | 28C3715 480p { 25C5027 100p | 250841 110p | 2501279 600p | 2SD1707  400p ; 25K192 45p 25K1400  250p
25C2209 50p |25C2665 200p | 25C3199 40p | 2SC3717  120p | 25C5048  300p | 250542 200p | 25D1zee I75p | 2SD17C8 375p | 25K193 40p 25K1404 2
25C2216 50p | 25C2668 1op | 25C3202 2Ep | 25C3729  450p | 25CS044  250p | 250850 170p | z8Dizee 250p | 2SDI1TI0 200p | 25K195 150p 90p
25C2221  8S0p | 25C2671  100p | 25C3209  120p | 25C3746  100p | 25C50B6  250p | 25D656 483p | 25D1291  280p | 2SD1718  275p | 25K187 140p | 25K1461  220p
25C2228A  @op | 25C2681  170p | 25C3210  550p | 25C3747  120p | 25C5129  300p | 2SDESS 280p | 2501292 60p | 2SD1728 25K212 35p | 2SK1462  428p
25C2229 15p | 25C2682 70p | 25C3211  220p | 2503748  100p | 2SC5148  300p | 250863 23p | 25D1203  70p | 25D1730  275p | 2SK214 170p | 25K1487  250p
2862230 80p | 25C2688 27p |25C3212  260p | 2SC3752  250p | 25C5149  300p | 25D864  200p | 2SD1287  300p | 2SD1732  250p | 25K216 200p | 25K1507  300p
25C2233  100p | 25C2690 60p | 25C3225 s0p | 25C3781  150p |25C5250  300p |2SDS66  120p | 2801302  20p | 2SD1739  180p | 25K223 50p | 25¢1529  700p
252235 60p | 25C2694 3500p | 25C3242 30p | 28C3782 75p | 25D188 350p | 250866A  140p | 2501306 45p | 25D1740  12S5p | 25K240 130p | 25x1537  400p
25C2236 20p | 25C2705 40p | 25C3244 45p | 25C3783  300p | 2SD198 1aop | 250567 350p | 2801308 80p | 25D1748 80p | 28K241 30P | 5okq544  800p
25€2237  540p |25C2706  250p | 25C3246 Sop | 25C3787  100p | 250199 19Sp | 250868 260p | 25D1303  140p | 2SD1756  275p | 25K246 Yo |
25C2238 aSp | 25C2710 s0p |25C3259  3B0p | 25C3788 60p | 250200 180p | 25D863  1Sop |25Di310  140p | 28D1758 60p | 25x300 25p P
25C2240 185p | 25C2712 20p |25C3260  220p | 2503789 76p | 25D201  260p | 2SD8I0  140p | 2SD131% 8Sp | 25D1760  80p | 25K301 dop | 25K2038  286p
25C2258 30p | 28C2714 20p |2SC3261  230p | 2SC3790  120p | 250213 250p | 250871 260p | 2SD1313  1000p | 25D1761 60p | 25K303 40p | 25K2039  7%50p
25C2259  B8Up | 28CZ716 s0p |25C3262  280p | 25C3795  140p | 250234 90p | 25D679 60p | 25D1326  200p | 25D1762  50p | 25K304 25p | 25K2134  225p
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REPLACEMENT VIDEO HEADS

VSP1 2100p
V833,35, 37, 38, 3BEOG MKII, 53, 55, 66,
765, 766, 761, 766, BES, BET.

V530, 23, 4, dOD 410 420, 430, 440, 441,
450, 455. 480, 480, 497,

VSGST 54, 55, VXS450,

zzsop

v5512 vsms VS518 250p
V5462, 485, 467, ABTEDG2, VSF12, 155»(
15EOH, soo 201, 310,
| VSF320, 330, 340, 350, VSG30,

, 34, 35

VS11, V512
VS6, VS8, V9

VS| 2250p
VSA1100, 1110, 650, VSF500, 510, 550,
560, 580, 590, 600, 650,
VSGB0, 64_ 65, VSGT0, 73, 74, 75,
VX560, 580 3
V5155, VS165 2300p
VS20, 22, 23, 24, 25. 26, 27, 422, 425, 426,
427, 485, VSF 10,11, 180, 190
VSF200,210, 220,221, 222, 230, 240, 260,
261, 262, 265, 270, 275, 280,
VSF230, 510, 550, VSG.20, 204, 205, 206,
v5G21, 211,212, 275,
IVSG21TEQG , 23, 22, 25 405, 411, 415,
417, VSP 100, 100EM, 1
VSP8B, B8KC, 8111, vss'g ‘VSR100,
10(;50(; 100EM, 110, VSX400

2300p
1200p
2400p

1250p

VSRS 1300p
VS 109, VS603, VSE0B, VS6aT 2500p
VS5 2500p
V8965, VC967 3450p
VSF400, 430, 420, 430, 440, 441,

450, 455, 480, 490, 497, VSX450,

470 28
V8G20, 204, 204, 205, 205, 20 29,211,
212, 2‘15 217 225,23, 24
¥SP100. 110, 38 VSR'IDO, 110 VEX400

1950p
V5G415 VSGA15EA, VSG425 2800p
VS75, VSATT 3500p
wSF1000, VSF1010, VSF1020 5800p

ALBA
'VDR3000, ¥CR4000, VCR5000, VCRE000
1650p

VTVio

VCR7000, 7800, 8000, 880¢
AMSTRAD

VCR4600, VCR5200. VCRG000,
TVRY

300p
VHSTJ1 VHSTJZ, VHSTJ3, VHSWJ3
VHSYJ2 7
VHEVH4, VHSWH1, VHSXH1, YHSYH2
1600p

VHSWJI VHSXJ3 700p
GRUNDIG

V5210, 415, 435, 450, 456, 460, 500. 505,
510, 520, 521, 530, 546 600p

BARCELONA, MV55400, 440, 500, SM
SE5100, 6100, 6130, 3100
TVR4500, 4510, 5510, V5400, 440, 441,
500, 505, 510, 518, 600, 610,
V55180, V§6190, 700. 800, 301, 502,
9091, GV200 201 2092,
SE2100, 5 1400p
MADHID SE5|4D. V5540,

V554 2000p

MVSSsD 620, V5550, 620, 630, 540. 790,
930, 340 2400p

VS0 2300p
V5630, GV280 4600p
vs 160 VS740 4400p
V517 4600

p
Mvssso SE6160, VERGNA, VSSSO,
SE600 3560p

GR UNDIG

MVS710. 720, 810, S£7120, 9120, VS710,
716, 720, 800, 810, 910, 920,

V8922, 9291, GV210, 211, 220, 2252,

My2105, 2115, SE2120 1740p
HINAR!

VXL2, 3, 4, 20, 25,35 100Gp
VXL5, v20H 1650p
VXLE 1200p

| vxL? ! 1300p
50p VXLs, 9,10, 17, 19, 90, VCR34H, VTV 100,
_1100p

HFFACHI
VT11, 14. 15, 16, 30, 33, 34, 330, 340, 503.
540, 5030, ViP10. 30 1000p
2000p

1000p
1100p

scop H5B31, #5821
VCR7000 1000p 00p | HERS52, HSES0, 526, HSM35, 50, s.-. 1400p | SL3000, SLE000, 51,8080, SLCSE, SLT?ME
VICR1000, 2000, 6060, 61000, 62000 VT77, 680, 6500, 6700, 6800, 7000, B0OOO, 57, VR3200, VRI500 4 4005 1600p
8600, 8602, B700, 5005, DDB300, D8g04, | BO30. BOAD, 8100, 8300, 8500 HSE5} 2000p | VR2000, VR3300. VR3600 1400p | SLV201, SLY202 2000p
TVRA 1100p ;;I'ggm. 9000, 9300, 9500, 9700, oot ng A 3250p | vR2500 2850p SLKSS SLTSOME = 2900p
TVR2, TVR3, VCRAG00, VCRA600 MKII, HS412, HS421GZ 4000p Lv275, SLV373VB, SLV430,

VCR 1100p | VTB.9. 56.57, 570,575, 576, 560,585, | 485300, HS5424, HS 35600 2050p | SESCO00K VXS000A VXLIZK  1500p | )var3 Sivess, Sivara 22008
VCRES00, VCREB04, VCRI340 _ 2100p | 382 Ov Hgmg. HSMS5 22509 | oo sson rarEn gf::sn sga.nmoop -
R8603, VCR3604, V VCRB714 H 3 00U 385,
VCRgeo: Py Psop VT30, 135, 138, 145, 250, 255, 258, 420, HSM53, HSMESE 3053’ SNl 200 Sy 8300, ; SLVE56. SLV715, 725,727, 757, SLVTT, |
VCR9140, VCR9142 2550p | 425, 426, 428, 430, 431, 435 NV300,'322, 332, 333, 340, 390, 2000, B croma 1290r | stvats, stvazs’ as00p |
VCR9340 3650p | V1438, 535.536, mao,am,vmsiag',mp ;ggg 3?08 ggoo 7200.7500, NV7800, aY 1260"1’00', gévssaua = 2600p

VCR9244 3as0p | 535, , 8170, 8200, 8400, 8600, 8610, 8620 DF340E, CCDF500€, CCDV30
UF020, 22, VCR3000, 3002, | VT52, VT60, VIG1E, VTE2E, VT63, VTG4, 626p, ;‘;Zg‘,‘ éxﬁeosvmo 3350p | cCDvBsE, CCDSPoE 4300p
9500 1750p | YT640 1 NV777, NV330 11500 | o 0, SVBI0 2300p SLV8D1T, SLVe02 3560p
FISHER =7 }ﬂgﬁ. VT 150, VT260, VT450, VTA‘??BJ NVBG50, Nv80s1 2800p | 3 E0 VT 10, Sva750 rel gtvsm SLV315, SLV325, =
FVHP420, 510, 520, 530, 515, 618, 620, NATIONAL PANASONIC 623N, S V6800, V33 - 1600p
622710, 711,75, 715. 720, Vists, vIM212, 620, 622, 720,723, 8220 F SROUDRIDSORNVZE0R260 2280 e Svag7 g e svass700p R i O BT
FVHP721, 727, 730, 830, 905, 906. 907, 833,935 480, 465, 470, 480, 650 16000 | SvE2110. SVBI10 2650p | SLY285, SLV300
908, 910, 911, 915, 916, 918, VTesOE 2500 AGE010, AGBO15 2500p | 223N SVEaz0 3500p SLV125, 213, 225, 252. 255, 262. 280
FVHP5000. 5001, 5005, 5050, b V575, VTESS, P | aGesz0 2400p | 73N 2so0p SLYX1, 20, 3 1750p
5075 1100p :‘m‘“g V7580, ¥ 5333100', Nv100. NV200, NV370, NV380, Eas00, SVa700 oo gl.vagas SLV415, SLYX50, s
'VBS3500, 7100, 7500, 7600,9900,\/3‘!’-@0600’ m,‘;sog ;45 5.6545 ugdgrmsen 565, Wm s 725p ; g?.g%g ;:%: sb"’z‘}z’ sst\\;;go sgLL\\,rxxss 30009
0. AGIZS S : 20, 35 2025
\F/\E}Hmpggg \7/_:3157711%07?5?20200730 53%00" VTM330° 731, 735, 72z, 740, 145,726 AGS1SD, AC:ba,chs.Nvm.Na\g-g;p | vese0 ZBuOpeRro Pl 2024
5100, FVHDT20 Dop | A% T30, 750 230, 831, 205 833 840, | MvEST £200p | Sveso 22800 | sLvez. sties sives 51500
PUlB725. FYpoao, FVieaso 25009 VTF770, 774, 775, 860, 561, S00P | Nves < SVasi0 19005 | SiV57s, SLve25, StvESwD, SLVETD,
P99D 2700p 885 ? & NVI30, NVFLIT3, NVL10, 20, NVE2], | FrETE (] 5. SLVEL ey
FVHP975 e 31900 | NVGR0, 31, 40, 120, NVJ37, 40, 42, o e SLVESQD . ..3450p
EVHDAO7, FVHD 140, Fvip1, FVHPIG VTE750, VTFI85 S00p | NvSD3D, 10EE, 11, 2, 30,35 1450p svxam V900, 810, VST, P | TOSHIER
FvHpa0 1150p VIEIS0. VIE 185, VTF260 S0y | Nvios NvGee 17900 | S500, VX810, 511, 520,616, VX826, 627, | Moo 1500p
*:X{‘oozzﬁ.fmp‘;'fnﬁg? A 350, VTFaS" CHES e s ;gg; | 37753, 616, 625, 710, 732, 790 325, ST W Vo 30005
FVHP310, 410, 420 V"Msgg VIMZ20S VIMZZ0UK 51500 | Nyizn Nvas?, Nvax, NvSD2, NVSD2Z, 373%1%7152%7%‘?22 Q; g';’gx-'ég% -’éﬂzi V21, V31, V32, Va3, V50, V51, VB2, V3,
FVHD250, 270, 370, FVHP1500, FVHonsgp NVMN&?S&-MN\TE 10000 | B it o iea 1s: A voeho 17oop
FVHP132, 1400, 1440, 320, 4 HEAD 1as0p [ 300, 930, V71, V73, V74, V75, V77, VEOD, VBI. VB2
, 445 3550p NV365 1850p ?;)""_‘,151 ‘;75;733‘;’5(7)'%2}02 7%35 vez vesives, ves, var,
FVHPA70S, FYHP475HV 2300p | 3252 6900, 2801, $502, ESG3, 5905, aan NV21 4O KV 180, NVD48 20000 5 0, VX750, vas 1200p
FVHmso,wupms 850p | 852, 301, avis .32 | NV7BS1 25005 | VXT3, VK720, VK225, VR730, 1735, | pvaq, 96, 97, NM3, V108, 109,
Sy T |8 12071??27250102275@ 700, HBTIC, | v g 2300m | F0e VINIS60, VNTS61, VX1520, o | 199,200.202 205, 207. 203, B0,
] NVBS0, NVESO 2750p 33 1450p
o hESe, i, razor, Zoals lnamoeg. 200l 8923 6924, 8925, 8925, | NV, NVED0. NVS70 3200p | YX1560. ;’,’(‘;ggf 3’1’3’%"2’% o e Bl vsm, V5430 13005
GVHS51, GVH122, VCPA0DO, VCP4100, £935, 39? D, vag, | AGE024, NVE33, <5, NV1.23, 25, 28, PXPI0, Prdt, VR 1260 Suness 2350p
VCPA200 ioopliRVISIHZSZESE -3V35, 336 || By SX3230, 3231, 3760, 3261, VK30, 300, Vasows 2500
p | 49, mxu /SDZ0EE, V700G 3700y
2 ) 242, 1283. 1284 | S5 R0, 141, 142, 143, 150, 153, | 400 4 aso0p | 1230, 1260, 3261, V500G, V503G 2500p
GHV1295, 1296, 1831, 8210, 3215, 1221, | 126, 157, 158,160, 5101 ’WG “ 12, 14, 16, 120, NV250, 230 VKSOR, 317, 328, VK300, 301, LY 2900p
122D, 1241, 1247, 1248, 2145 SRS10 8047, £048 V42, Vas.3v4s, | 250,365 00p 32111233613343 VX600, SX1230, 1207 7 | V300E. V303, V305, V30e,
Yﬁcnl’éifiﬂm\sczgﬁﬁagigﬂ . 8301, 4305, e e e R NVGZg. b5 £ AL 18505 1260, 1261, 7120, 7321, 7220, SX7221, VgOSG& 205001
VCPA320,d321,4325, 4326 1100p | HADISZ, 170,171, 210,211, 217, 310, NVD45 1700p | 7230. 7301 —1800p | y110, V120, V130, V140, V210, v211,
C211, GHVA393P, 13837 1500, 1250, 320, 221, 350, 521, 522, 525, 526. NVESD, NVG300 2000p | SANYO V212,
1291P0, 129310, 12958, :gg:gdﬂgnssu ?9050558% 57170 NVG4S5 1asop | VICS000. 5#8,16500% Sou0, 6010, €00, | V220, vg,vm 1500p
HRDX22, NVH70 3600p 2 3 10,11, 20, 21 [ v711, vi 3850,
s ggéé%gg 12921891, 1510, | 3yer 3ves, Ao, v, Fuza, FV21, s | e 24000 | VTCM25,VTC2000. 5100. 5750, 5300, | VCPBIE, Vcpac 1200p
NVE0O 1050p V65, V66, Vi 1250p
Sl R, HRDS65, HRD566, 3v4S 2200p | AG5800, AHESIU, AGEE20 2600p | VTC5350, 8370, VICNX10, VICNXIS, 20, | V312, Va2, s 2600p
QUISY22, QUISY24, RC205P, RGT1P, HRD725. HRD7S5, 3V4z, 3vs2  2850p | ACE100, AGEZ00, Al 2800p | 30, VPR5800 V936
BG20. RG2001, ROZ0, 53?5% 8931, 8333, 8940, 3V29. oo NVGT, NVGa. NV230 1050p cssoo 5550, 9100, 9300, 9350, 91355 vgspvsmvmoa V6I0UK, VB11, n
NV780 2a00p | 545 V650, VEEGE 2
Ess?;“ép AQ241, VCP 100F 8945 2400p | NVG 15, NVGS0D 2600p vnmuo VHR1150, VHR1200, VHRT700, | Vai2, VAOST, Y413 9200p
JHENCI00 100G 5510 048 cusyEs, ggg s R 10000 | NVETG Sl 5200n | Vithaaon, 37%2%71%0 3130, 3150, 3300, ngg:w e goowzmp
P B
sssom RO2011, ROz, 500 | V31, FvaiR 1500p | NV1S5, V<7 2000p | 3400, 3310, VHRD500 1500p
RG2051 1950p | FV37, FVa3H, HADS6D 3300p D40 2250p | VHRIS00, VHAZ500, VHRI330  2100p
GEC BR7000E. BR7000S, BR7030, NVF75 NVF77 4750p | VHR2700 2450p | GRANDA A LTD
A-C;D[.)H. H. 4002H BA7030/4CH, BR7040 2600p | NVF55 4000p | VHR7300 3o00p
woxﬁmlm ¥ 1200p | 4R7200, 7300, 7350, 2650, NVFSZDO NVFSB8, NVSF90, VHRS700, VHR7700E,
pood S V4100 1200p | gR6200 700p | NWaD 4600p | VHRDA710 2700p TEL: 0181-900 2329
15009 | HRD455 2000p NVHDso NVHD 100. NV HO 101, NVHF | VHRI50E, 153, 154, 1501R, 240, 250, 253, .
GRANADA HRDS§20 1400p | 100 3100p | 27, 350, 474, 5350F, 7500, VHR7530, %
CSL, DS2 1600p HRD300 400, SBD, A0, 620, NVE| 1400p | 7540, BS00SP, 8800, VHRD5350E, 5450E. FAX {" 81 '903 6126
VHSAH 3 1100p | 640, 650 2000p AG7330, AG7350, AG7355, 8550 385
[YHSAH3 2400p | HR4100 1000p § AG7450 5000p | TLSI0D0P, TLS1001P, I

Y17, VT17.¥T18, V719

VT35, VT250, V738,

¥T100, 110, 11‘1 1‘426(;13 115, 118. 120.
VTMO 413, 414 415. 415, 418, 510, 515,
517. 518. 520, 525, 521

VTMB25, 626, 725. 210 211, 215, 726,
727,728, 820, 821, 825, 920
92 1400p

V73000 650p
VT4000, VT4200, VT5000, VT5500,
VTE600 1
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&80, 670, 720, 730, 740, 820

HRFC100, SR3300) S FVML 2100p
HR0950 HRDg50, H
5000p
HRSSDOO, HRS5500, 5800, 3000,
FV395 BRS600, SRS368E 6550p
r—vzzL 1400p
2600p
VFH82LV VRZ02tV 1950p
FVETHY, FVSETX, 3800p
R2000 SERIES 4500p
FVBILY, FYB2LV, FV67THV 4000p
Fvaal £101.00p
VP160L, VR172L 1950p
HRJ200, HRJ205
HRJEGOOEG, HRJGOOEK, HR..ISOSEG.
HRJG05UK, HRJBI0EK
HRJ300. HRJ305, HRJ315,
HRJ316EG, HRII1SE 75011
HRJ615, HRJ715, HAJE1S 9Z00p
HRJA00, HRJAD5, HRJAOTMS, HR.J4T
OEK, HRJ415, HRJ415 5850p

MATSU!
VXSOOE B200A, 810A, 820, BOA, 7708, i
1200p
VCQLB VX730, VX750 1450p
VX735, VX755, VX990 1500p
WX735A, VX765, VX850 17500
1100p
MX300__ | 2850
MITSUSISHI
HS303, H5304, HS320. H5700 1400p
HS3086, HS318, HS710 1400p
5307 2300p
HS319 18
HS330 2300p
HS400 2800p
HS5349, HSE27, 31, 32, H5B27.
131, ﬁ.HSM33 34, 35, 37G 2150p
1300p
HSE30 HSB30 2000p
HS33 1900p
HSE10, HSE11, HSE20, HSE21, HSEA41,
HSB10, HS820 23 Op
HS300, MS301, H5302, HS310,
HS273, HS5500 350p
H$200 6509
H.

5337, HS347
HSB12, HSE12, HSE22, HSM16G, 1s
23. 25,30, MX1 2100p
HS4T1EZ, HS+11GZ 2600p

P\/ZEUO 2400, 760, 794, 770,

NJSO MN381, NB30, Ng31, NB32, NB33
N834, N835, NB36 700p
8Z511AH1 {FOR MODEL DX3000),
DX4000, N9510, NS7000

Op

NBIS 3150p
N9052, N5530, DX2000 3400p
VCP1 1700p
PVC2300, 2400, 740, 744, 760.
764 1400p
DSE000 3500p
D5600 3500p
VHg, VHES5, VH600, VHT00, Viid44,
HIC0,
VH1000 {ALL MODELS) 1100p
VH1, VH2A 700p
D1000, D170¢ 1600p
D1DCK1X ©1500X, D4500, VPCD100,
D1200, D2000X, D500D 1500p|
VHG!EO, VRS52¢, 64VA60,
VRE4: 725p
VRGTH 4 HEAD 1200p
YRS440 2500p
WRE441, VRE540, VRE541, VRB640,
VR 1300p
DV761, VR512, 522, 5229, 83587,
VR6760, VRE761, VR6762, VRSJSETZIT2
7
VRBI20 S0p
41DV2 ASB11BVR412, 435, 5485, 6450
VRBSAB

200DV1, 20DV2, 20RW7, 210V1, 21DV2, W
210V3, 25801, 02, 11, 12, 30DV2. 31DV,
31DVz, 31DV3, 35802, 03, 05, 11, 12, 13,
685B4, 71584, 86581, 91582, 925R2
DV186, 190, 291, 282. 488, 471, VR207,
202, 203, 2115.212, 213, 223. 231, 232,
302, 303, 305. 311,312, VR313, 3210,
3219, 322, 3229, 323, 501, 6180, 5182,
6185, 6290, 6291, VRE6293, 6362, 6367,
6467, 6468, 6470 4600p
VR3260, 6349, 6442, 663, 6448, 6449,

6542, 6643 12509
VRE01 1800p
49586, VG548, VR6648,

VRSB43 2750p

SAISHO

VR100, E05, 705, 805, 905, 1000. 1100,
1200, 1600 1200p
VR3I300X, VR3600X, VR3B50X. VRIB00

Model Price | Model Prica [ Model Price | Model Price | Modef PricaJ
AKAI VHSAN2 800p Hnmso]ﬁussﬂ HRDBEO 2300p | NVES 100 E §000p | TLST100 3100p
V$105, 112, 115, 116, 120, 125, 126,201, | VHSAYS 1200p | HRD250, HRD257 2300p | NVFS1 4850p | VHR120, 130, 74, 141, 143G, 14SP, 151
202, 205, 220, 240, 244, 245, 247, 248, VHSBHT, VHSCH1 2190p | 3V32, BI42, HR7655 22009 | N EC. 15, 16, 171, 220, 23, 244, 274, VHR310,
250, 301, 303, 304, VSPS. VHSBP1 850p | HAD180, 190 230, 610, 3v59, FV12L, N9011, 9012, 9013E, 5014E, 9614G, 9015, :ao,amo, 4105,4200 430, 4300, 4400,
VSP82 1000p | VHSEY3 2600p | FV208, 36, 30,32, 33, VC141L  2050p | 9016, 60145024, 5033, N9034,

VP7100, V59300, V595060 850p | VHSDS2 1600p | HRD370, HRD430, HRD470, 358, Fv13H 9053, 9054, 9055, 9056, 9063, 9065, 9066, vuRszoo 5600 6850. 7100, 7200, 7250,
YF7200, VSS700, VS9800 1200p | VHSEH2, VHSDHZ 1800p 300p | 908, 5077, 7300, 8070, 8100, 8101, 8200, VHRTE00,

VsS1 1260p | VHSEY1, VHSEY2 1400p | HRDS30, HRD700, HRD240, HRDsm, NS096, DX1000, 1600, PX1200  1150p | 7810, B000SP. 8801SF, VHRDA400, 4410,
V52 1200p | VHSFS1, VHSFS2 1300p | HRDY10, FV14T, FVSTH 1 N311A, 914C, 915A, 9164, 917, 9110, 9120 | 4500, 4600,

vs3 1350p VH Gz VHSFG4, VHSFE3, GRC1, Gncz 3val 2 VHRAD4610, 5700, 4800 3100p
V510 1350p 8R9060, HROGID, 337, 440, 441, a? 641 PVCE00, 740, 744, 754, 763E, 764, TLS2000 4250p

VHRE5300, VHRE500, VHR7400 A500p
VHR3500EX 2150p
VHR16, 235, 335E. 4150, 4160.43504
7250, 7260, 8250 1950p
VTC3000 14000
SHARP

V{380, VC393, V496 2750p
VC488 4200p
VCT79 1800p
VC789, VC790

2800p
V200, 220, 300, 381, 383, 384, 385, 386,
387, 388 471, 477, 481, 282, VC483, 486,
3300, 8381, 9100, 9300, 9400, gsoo 9600,
9700 100p
VC108, 208, 382, 402, 405, 408, 500 £50,
577, 573, 581, 582, 583, VCSW20E, 500,
651, 674. 681_ 684, 63, 750, 780, 781,
€83, 684, 402,
VC500, 571, 573, 580, 584, 600, 682, 693,
700, 772, 7810, 782, 7822, VC783, 8481,
8581, VCA10, 100, 102, 103, 1031, 103,
104, 105, 106,
VCAIT1, 113, 116, 131, 140, 202, 203,
211, 234, 244, 254, 78530, 35, VCALD,
VCB311N, 320, VCD801, 802, VCMT3,
VCT212, 310, 410, VCT510, 72, VCT 1314,
VCTS313

1100p
VCB000, 5200 6300, 7300, |
1800p

7700, 7750, 8000, 8300
vC793 3000p|
vL473, vC785, vCT86 2200p

VCE59, VCAS0Y, VCABOZ 2800p
V585, VCB85 2000p
VCSOET 33%00p
VFHE1S 2800p
VCB0O, VCHA51. VCHas2,

VCHES2Z 2700p
VCHBO, VCHB1, VFHE15 28000
VCA33, VCAT6, VCAA3, VCAAL, VCMS
VCA49 1500p
VCMS, VCAB3 2200p
vC5? 2800p
SDNY
DSR-19R FOR SL-T 9ME 3100p

DSR-21 RFOR SLC 5-C9 800p
DSR 35R FORC20, C30, Can, 5LF1UB
SLF1EZ PiN, SLC24PS, 33E, 34, 44PS,
SLF11, 30PF, 35, SOPS SLKES,
SLT20ME. 30ME, SL1 1500p
DSR-43R FOR SLC7 RANGE SLEOQO.
515100, SL3I00O 1 PIN, SLCEE, SLBSES
SL37E

ALL TV & VIDEO PARTS SOLD ARE REPLACEMENT PARTS
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FVEIL, FVB2, FVE7, FVE8, P70, FYT1, FY72,

FV7a.FV77 S0p
FVA3H, Fvasl, FY4ST, FysTH 125p
FVITH a0p
3vE2 55p
FVaiR, Fvz2. 100p
FIDELITY

+HAS200, VCR1000. 2000. 800, 5000,

6100 180p
VCR100 150p

VTR1000, VTR1001

0850, 0

1600, 2000 2080, 2200, 2260,
MVS200RC

vS150

VS:ﬂu 311, 315, 320, 326, 340. 345,3@.385

asp | 30.70 80p
vorsa 76y | H5303, HS304. HS306, HS307, HS330, nsaoo
LC280N, LC2955N, SVS 180, VS 170 70p I-‘S'?m 110p

V8 160, BARCELONA. FLORENZ, GV4000,
4000, 2001,
GVa002, 400, 401, 4010, 402, 403. 404, 405,

VXB00

70
= L L
MITSUSISHI

H5200 200p
HS3%3, 301, 302, 307, 310, 337. 338, 347, 348,
219,212, 227, 280 HSB10, 20, 30, HSE10, 20.

HS318, HS319. HSS10 5 110p
HSM1000, "6 HSMZ3, 25, 33. 34, 35,37, 54, |

_155.57.59.52. 5 E5p |

5V718,717, V1616, V=821, VIEZS, X516,

VXE17, VXE19. X626, VX627, VXEZS,

VX714 )

VB520.510. 610, 616, 617, 618, 620, £24 £27. |

£29, V1510, 520, Vi811, §18, 621 A28 vXEM,
520, 5500

8op
110p

770,
|ﬂ2208225VKBZ2QV'PX31 mwo'r

750, 8220, 6225, SEI000, 396
SVX301, 303, 305, SX7331 vs-na.gn s

sop | %3, 813

[]) [
[
Maode! Price | Mode! Price | Modasl Price | Model Price | Model Price
AKAI TX3850, VCR3009, VCR3002, 408, 407, 4092, 410, GV411t, 412, 414, 415, N.E.C. = V1710, 730. 750. §70. VX'I'ID T12.720, 7'30
VP7100, V59300, V59500, VSS700, ¥S9800 | YCRE500 75p | 418, 417, 4192, 4200, 220, 430, 434, 435, NE30, N831, N§32, Ne33 100p | 970,571, 972
120¢ | FISHER : GV437, 440, 450, 4592, 460, 464, 470, 500, Ness 80p | VX980 |ID¢|
V81, V52, V53, VS5, V512, V518, VPss mp VBST0M 2a8p | 501, 5050, 5095. Y PVC2300, PVC2400 180p | $X712) 95p
V810 VESSU00 1209 | GY5105. 511,530, 5305, 540, 560, 565 DX 1000, 1600, 1800, 2000, 3000, N9012, 9013, | SANYO
VSX3, vS105. 112, 115, 136, 120. 125, lzs FVHP520, FVHPS30, FVHPA20 Freg, | e R LRl i R L 9014, 9016, N9033, §034, 9053, 9054, 9055, | VTCS000, 5150 6000, 6500, VICM10, 17, A
166, 165, 205, 220, V524, 200, 264, 245. 287, | FyHeets 618, 620, 822 110,711,715, 720, | | eniie. TVRS7O0N e AU JLeales
248, 250, 512, 515, 721,723, 775, 730 HINARI NN9510,9570.9530.6610  B0p | yTC5300, VTCE3I50, VICHA00,
515 200p | pyrpaas, se0 80p xu £ 80p | NATIONAL n;l:Asomc xl;nsaoo 80p
VS22, V23, VS25, VS35, 17, VXLB, vst vxuu 11, VXLI9, NV300, NVI30PX. V332, NV3I3d NV340, €S500 70p
NSTyvsn VS37, ¥538, vs:zén FVHP9D5 906, 907, 908, #10.911. 915, 816, e | VL0, VCR3a VTV NV2ES :3 ﬁ?“” "Jo?wm s 120p
VS, Vs, VS a5, 200 100p | NVT72. NV788 1100, 1300. 1 100, 1110, 1150,
o o :gmvas‘lsoo pESEeley 100, | VLS VXL3S, VTVa00 70p | NV2000, N2010, Nv3000 80p | 12001300,
ysson 105, P | wXLS VXLE 100p | NV7000, NV7200, NV7800 75p | VHA1500, 2370, MVR220 80p
P 75p | yxL3, vXLzo 90p | NVBSOO. NVBE10, NVE52 145p | VHR2100. VHRZ300, VHR2500,
AlBA FWHD 140, FYHD#0, FYHDES, FWHP1, FYHP10, HITAGH! NV230, 250, 280, 430, 431, 433, £50, 260_ 485, | YHR2Z?700 100p
WCR&0000 130p | FVHP2D 110p | . 16, 17,19, 33, 330, 34, 35, 350, 78, | 270. 650. 730, NVT?0, 810, 870, £50.970. AG | VHR3100, 3110. 3150, 3300. 3310, 3400, 3500, 3700,
VCRS000, VCRG000 105p | FYHD230, 250, 270, 370, F/HP1100, 1200, 39195 188, 5036 s | RS 11000731 058 85p | 3800. VHRDS00, 700, TLS 1060, TLS1001 65p
VCR161, VCR222 100p | 1250. 130, 132, lvrsmo v Ta 12 P | NV370, NV380, Nv480, NVE3D, NV780. VHR120, 130, 14, 141, 143, 14, 150, 151, 153
VCRIDOOK, VCRABO0, VCREDOOX 75p | FVHP1340, 1400, 1410, 1440, 1500, 2000, 200, V000, V5000, VTBO36, VTE0£0, VTE300, P | NvEsD, NVESO 70p | 154, 15,18, 173, HR 152, 226, 23,235, 240,
VCR7000, VCR7800, VCRB000,VCABS0O 110p | 210, 250, 3 300. s i d : g, | V600, NVBEE. AGE0TO. AGEOIS 88p | 224, 250, 251, 274, 297, 310, 330,VHRA3IS, 390,
VIVID 105p | 310, 220, 2000, £10, 420, £30, 440, 445, 470 T80, VTES00, VT8500, vT9300, mm P | NVG7, 9, 10, 11, 12,14, 15, 16, 18. 39, 130, 4100, 105, £150, $200, £30, 4300, 4350, 474,
awsmas AT T T T et T R S
n
TVR123, VCAZE00, VERETO0. oy R RS QB:EP_ VTs2. VTS7, VTEL, VT62, VT63. 64, 65,85, s L PARCAERAT SR 0 U ST SR || S e e e L) (el [
VCR5200 80p 840 6P | NVM 1, NVM3, NVMS _ 70p | 7800, 7810, 8000, 8100, 8200, B250,
VCR7000 sop | GEC VT3000 320 | Ginies 8500.VHRBA0, BB01, VHRD4A00, 4410, 4500,
VCRI000, 2000, 6000, 6100, 6200, 8500, 8602, | 4005 150p | VT100, 730, 111, 113, 115, 118,120, 125,128, | \ooro S o0osn 4600, VHRD4E10, 4710, 2859, 6700 60p.
, 2000, 6000, 5100, ] 1700
8603, 8504, V(04 100p | 130.135. 138, Nt 100p | YMDEE. YMDBSF 8op
VCRE700, 8704, 8714, 8800, 8804, 5000, 9005, | V4007 80p | VTS, 150, 168,70, 175, 220,225,250, 285, | 22200 o, 70p | VTRI000 70p
9244, 9340, GOLDSTAR ﬁm VT30 sop VR2075, VR2580 1000 | YECE010 76p |
DO8300, DDEYOS, TVRE 100p | GHV1221, 1232, 1233, 1240, 1241, 1242, 1243, | MSCOVME00 300 | py1gg, 190, 266, 291, 202, 468, 571, 562,571, | SHARP
TX3650, UF20, 22 24, VCR3000, 3002, 4042, 1242, 1245, VG, 761. VR201, 202, 203] 237, 2115, 212. 213, 223, | VC200, 381, 384, 385, 306, 388, 390, 393, 838,
9500 75p | GHV1246, 1247, 1248, 1250, 1266, 57, 8000, | HR3300, HAZ30. HR3360, HR3I6E0. 311, 312, 313, 3210, 3218, X2, 32, 29, 323 91900. 9300, 9500, VC9700 le
vS1004 105p | §200, 8210, 8215, HR2100 130p | 535, VR20DV1, 200V2, 20RW7, 21DV, 21Dv2, | VC7300. VLT700, VC7750, 5
O | vepat00, vePa130 80p | HRT200, HAT300 50p | 21D, V3, 25801, 25802, 11, 12, 302, 303, 305, | VCB00O 110p
RTVA0 200p | GHY1290. 1201, 1295, 1285, VCP4000, 4200, HRT350, HA?600. HATE10, HR7650, 310V1, 31DV2, 31D, V3, 38B11, 355!7. 353 3, | VCB300 1150
RTV200, RTV222, RTVZ23 90p | 4300.4301, HR7555 60p | 72588, YRI0DV2, 35302, 35603, 5358 V300, 367, 471, 473, £81, 482, 483, 486, 438,
e yo0n | VEP4305. 4306, 4310, 4311, 2315, 4320, 4321, | HRTTDO 50p | 71584, 71585, 7158, VA8E5B2. srsez 256, Ba81 80p |
2325, 2336 120p | mno 111, 120, 121,220, 225, 925B3, VR6180, 6182, 6165, 6285 VCA402, 500, 571, 573, 581, 582, 583, 534, 545,
RATV322, RTV228 100p s0p | 6290VR6291, V6293, 6362, 6367, VCSF3,VC8581 80p |
ATV306. 307, 309, 310, 311, 312, 328, 314, GRANADA Ham,o 141, 143, 150, 152, 157, 158, 180, VRE330, 6391, 8393, 6457, 6468, 6470, E581, | VC108, 405, 408. 550, 60C, 651, 674, 31, 682,
434, &24, 707 135p | VHSH), VHSAM) 10Cp | 155 250, 257, 310. HRO455, 565, 565. 725. 8570, ES81, 6670, VAEATE, 6710. 6750, ETS1. | 682, 684, 68S, 693
RTV211, RTV2ie 140p | VHSVHA, VHSWH1, VHSXH1 60p | 756 LaPs) a8y | 6762 6870. 6970. 6975, VRES5B4. H6S3I VCT00, 750. 783, VCBF3, VCBVI 0p
RATV324, ATVa2565p VHSYH2 508 | .o o70, 991, 180, 216, 21 1, 217, 230, 300, 92583 5p | VC208, 671, 772,779, 780, 781, 782, 785, 788,
RTV315, RTV318, RTV319, RTV320, VHSBH1, VHSCH 1 1509 | 320, 323, 330, 237, HRD3I50, 370, 400, 430, VR445E9, VR4458920, VREL58922, WasLL3, 787, 753, B0O.VC78140, 7822, VCAID0, 102,
ATV337 Bop | VHS8M 138p | 220 221 500, 530, 700, 750.950, 5943, $843, VRESAZ 1000 ‘ 103, 304, 131, 140, 170, 202, 03, VCA234, 501,
RTV301, RTVA33, RTV338. ATVADL, VHSAN3 110p | HASS000, 5500. BOCD, 9000, BRS06D, Eﬁsm VR3260, 6349, B4R, 5248, £548, 6548, 02, 602, 5311, VCB311, 361, VCDBO1, BO2,
ATVAZ4 asp | VHSDS2 126p | 605, 920, 925 495B620, 6448635, 49588 110p | VCHE51, 652, 882, VCMT3, VCT72 8sp
FERGUSON VHSAY3 1260 | HROZ27, 520, 52 L 522, 527, 600, 610, 520 VKREB50, VKREBSS Fop | WCATD, 103, 105, 106, 113.11013 211 232,
u VHSBY2 100p | €37, 841, 655 B30, VRS01 110p | 244 254, 30, 3, 35 VCA36, 37, 40, 43, 454,
3207, 300, 3V01, 3\/16. 3vA2. B0, 8901, | ey, vHsEY2 70p | HRDB2a, HADX20, 22, HRJ200, 205, 0,305, VKAEB00, VKREE10, VKABE20 709 | £8,50.505, 51,52,53, 54, 55, S0.57.5
8902, 8903, 8904, VHSCC1 100p | SRII0, HASID SE&104 VR231, 2310, 2319 231 232 2329 “CASD, 605, 615, 67, 63, 1031, VCBI29,
3506, 8909, 8912, 8922 120p | oo NaDa P | SRDB<0, 556, 580, 530, 590, 6540, 560, wo 237,23, 241, 2410, 2415, 242_ 243 3£5 P4as | WCBSHZ, VCDBOS5, VCDB06. 810, 835, VCHED,
23, 8923, 8924, BO29 509 | \HSDP1, VHSFVZ 800 | 720, 730, 740, 770, HRDB20, B8O, €70, B8O, 247, 2479. 251, 252, 256, 2572, 250, 32, 19, 232 | 81, €8, 865, 910, VC51000,
5 P
3v29, 3V30, B930, 6931, 8933, VHSTJ1, VHETJ2 1505 | 910, 560, 580, HRDX20. 25, HRJ2 10. 3325, 333, 337, 339, 3418, 347 343, 33, 347, | VCTZI2 310, 410, 610, VCT1312, VCTSII2,
5340 65p | yHSTU3' S5n | WRU2IS, 315, 315, 318,400, 405, 407, at0, | 479,35,1, 352, 367, 366, 422, 2279, <32 £37. | 313 NC7SoET
3v31, 3V32, 8541, 8942 VHEWI1, VHSWI2 120p | 411, 415416, 507, HAJE 10, 515, 715, 97, 442 £220.437. 437, 42 2¢ 5, L1347, WOLO Zop
335, 3V36, VB, V39, 3v49. BI43. VHSXJ3 B5p | HRSL7DC. 5800, SR3200, SASIGSE o 455,512 522 5228 | SOMY
8944 80p | VHSYJ2 80p | HRISO sop | 5379, 642, 647,722, 7229, 723, 7378, 747, S105. SLI10. SLTSME 140p
3Va2, Va3, 3Vad, VA5, Iv48, V3, 3Vsa, | VHSFIZ 1400 | LociK - M—’E LS, SIC7, SUIT, SLI9, SETTME 140p
3v85, 3VS7, VHSFS7. VHSFS2 1300 | yhgs= 180p | SAISHO | SLm. S18000, SL.3080, SLTS0 185p
BI&s5. BIAY, BIA3 48p | VHSFGE, VHSFG2. VHSFG3. WATED . VR200C, VHL3 00 | SUEOO0CE, SLBOSOE, SLB200, SLBE0  175p
3V58, 3Va43, 3ved, 3VE9, 3VE4, IVES, 5950, VHSFG4, VHSFE3 180p | MA ey el VR38O0, 3200, 3300, 3500, 3500, K. SLw2SE, 125, 213, 225, 262, SLVX1.
8951, Fv1g, F1l, V12, FV13, FV14. FV20. | GRUNDIG Tl el R IR i i S Te 23 BSp.
FV21, FV22, FV20, V32, FV29, VCT41L  aBp | MVS400. 240, V5400, 410, 415,436, 40, 483, | Vo030 oo\ nocos oo VR3400 1000 | TOSHIBA
FV3IR 110p | 430. 456, 350 P ,m' ¥ q Y 80, SAMSUNG 5. W57 Bbp
V5180, 200. 220, 226, 262. 265. 267, 2X40800, o V3X V31, V32, VB1, VE2, VA3, VEDO,

EEC a85p
VET, VE3, VE5, VE5, V 150p
EWEDB. DVEUL, V71, 73741517913355
= s0p
V308, 395, 119, 120. 130 140, 195, 203, 210,
214,220, zz-: 811V, 609, 610, 671, 658,
120p
G.vss.: 115p
| V212 213, 22-2. 32, 322, 403, 412, 413, 610,
50p

WCOPHTE 110p

Make Modsls Description Make Models " Description
Hitachi VT4, 14, 17, 19, 33, 34, 35, 38, 39, 52, 57, 61, 62, 63, 64, 65, 85, Farguson  3V3S, 3V30, 331, 3V32, 3V353V36, V33, IV, I B5%.  Take Up Clutch PU 51380 |
6, 330, 350, 640, 165, 5030 FF Rew Idier 6886792 8931, 8933, 8940, 8941, 8342, 8943, 8842
Order Code: IDLOY Price 100p Jv.c. HR7200, 7600, 7650, 7655, 7300, 7350, 7610 Take Up Clutch
Hitachi  VT530, 6500, 6300, 9300, 9500vT9700, 9900 Play Idler 5351482 5251481 ) 534524 PU 51380
QOrder Code: IDLO2 Price: 180p Order Code: IDL23 Pri _"2002 f
Blaupunkt min;4:ﬁ3&3&43£$83117 312,315, 316, 317, 319, 320, 404,  Idler Philips  DE532 VG520, 5643, 644 —_— s
Goldstar GHV‘IZZI 1232, 1240, 1241, 1242, 1243, 1244, 1245, 1248, 1247, Idler Sharp VC600, 651, 681, 632, 634, 685, 693, 699, 700, 783, 6FF, 6V3,  dlar Assembly
GHV 1248, 8000, 8200, 8210, 8215, GVHPS51, VCPATG0, 4130 6F3 NPLYVOOTGEZZ
Grundig MVS400, 440, V3400, 410, 440VS450, 480 Idlei Order Coda: 1DL88 Price:615p =
National  NV230, 250, 260, 280, 370, 380, NVA30, 431, 433, 450, 460, 465, IdlerArm VXP 0521 Philips VRGB43, 6943, 445B9, VRA4SE920, 4458922, 6943 " Rael Drive Unit
;7(1104%[1) %01:5?57?2 33%3"1“31?4%%“ Eé‘%o%’o AG10?QV ?2700 Sharp VCT72, 780, 781, 782, 785, 786, VC787, 800, 793, 799, 7810, ldler
1500, 1870, AG2100, 2300 NVHES, 7 \ 7822, VCA100, 102, 104, VCA131, 140, 170, 202, 203, 234,501, NPLTVO111GEZZ
Philips VR6460, VR6520, VR6920 Idler Arm 40340162 i VCAB02, 5011, VCD801, 802, VCHB51, 852, VCHE82. VCMT3,
Ordar Coda: IDLOB Price 100p VCT72, VCT82MK11 )
Amstrad  VCR7000 Idler 150280 Order Code: IDLSO et = Price: 700p =
Sharp VC200, 381, 383, 384, 385, 386, VC388, 390, 393, 3300, 8381, | NEC. Ng11, 815, 916, 917, 9012, 9013N9014, 9016, 9033, 5034, 9053,
$106, 8300, 9500, 9700 Idler NIDLOOOSGEZZ Ng054, 8055, 3056, 9066, 3096, N9110, 9120, 9510, 9520, 9530,
;WL%_ ::f"cmﬂa, - : N9510, DX 1000, 1600, 2000, DX3000, PX1200 {dler Arm Assembly |
LIPS ol | Order Code: iDL245 Price: 2
B = o B8 % B UPhilips  DV186, 190, VR211, 2115, 212, 213, 225, 266, 297, 292, 311, Pressure Roller Assambly |
581, 582, 5@3 584, 535, 8481, 5F3, SW20E NIDLOOOBGEZZ | 312,313, 3210, 3219, 322, 3229, 323, 53580, VR486, 471, 562, P5A03-40205
Order Code: IBL11 Price: 100p ] 582, 571, 761, 201, 202, VR203, 302, 303, 205, 6180, 6182, 5185,
Akai V510 Reel idler 6285, 6290, 6291, 6283, VR6362, 6367, 6390, 6391, 6393, 6467,
Ferguson  3V23, 3V29, 3V30, 3V31, 3V323V35, 8923, 8924, 8929, 8930, 6468, 6470, 6561, 6570, 6581VRE670, 6676, 6710, 6760, 6761, {
931, 41, 89 Reel Idler PLI48967 6762, 6870, 6970, 6975, B6R1, 63SBY, 68SR4, 71884, 71585,
f}‘ac : Cod ”6‘330 7300, 7350, 7600, 7610, 7650, 7655, 7700 neal "":'.:,2”‘3957 ! 72588, 72588, 925831, 2001, 20DV2, 20RW7, 21DV, 21DV2. |
rear Loce: nice: LIS 25801, 25802, 25811, 25812, 30Dv2. 31DV1, 31DVZ, 310V,
Ferguson 3v39 3v33£ 8?;4::)1 éva;z 3V:553V36 3V38, 3V30.3V49, 8330,  Toke UpIdler PUGIZ02 | 33SE02. 3SBO3, 3SBUS, 35811, 35812, 35812
JV.e. HR‘IZDO 7600, 7650, 7655, 7300, 7350 7610, HRD110, 111, 120, Take Up Idler PU 514024 | Toshiba  V81,V95 Pressure Roller Assembly
121, 225 PS403-40205
Order Code: IDL22 Price 100p | Order Code: PR232 = - s Price: 300p
 ERSAL
S %
Akai M32772 fT01 Ferguson  PU51380 ~ VXPGea3 iT15 % | 5 o‘_‘.n
MZ366960.2 1702 PU51402A VXPD463 me Price: ‘ B T
Goldstar  VXP0521 IT17 PUS5373 VXPDS521 7 20p each ‘
Hitachi 6861471 103 PU55374 VXPo581 T8 16p each pack of 5 See Page 426
£861482 o4 Nationsl  VXP0329 i1 Sanyo 1430662715620 ms 13p each pack of 10
6888971 To5 Panasonic VXP(343 iT12 Sharp NIDOLOOOSGEZZ iT20 "é— & &
Ve PU4B6973 106 VXPO344 m3 NIDLOI0SGEZZ 21 AL .
= L& ianr VXPo401 1 NPLYOI07GEZZ 722 facks are for each mode &TARR'N"O 25
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TV/VCR SPARES GUIDE 1998

The following list
gives spares
department
addresses and
telephone numbers
or, where these
are the same,
service department
or head office
addresses and
telephone
numbers. Also
included are
details of various
spares distributors.

Aiwa UK lid., P.O. Box 443,
West Drayton, Middx UB7 ONZ.
0181 899 5520

Fax 0181 899 0055/0181 564
Q067

See also CPC and Willow Vale.

Akai UK lid., Haslemere
Heathrow Estate, 12 Silver ubilee
Way, Parkway, Hounslow, Middx
TW4 6NQ.

0181 897 6388

Fax 0181 759 6118 (Service]
See also CPC, Wizard and Chas
Hyde.

Akura Spares available from
Akura Components lid., 44
Deerdykes View, Westfield,
Cumbernauld, Glasgow G68
9HW. Also spares for Luks,
Minoka and Royal Lux preducts
01236 457 022

Fax 01236 457 053.

Uil 332232
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Alba Radie ltd., 12 Thames
Road, Barking, Essex {G11 OHZ.
Spares for Alba, Bush, Roadstar.
Some Goodmans and Hinari
models and some Brother
microwave and Dirt Devil.

0181 787 3000

Fax 0181 787 3110

See also Willow Vale, CPC,
Wizard.

Ambassador Brand name used
by Sentra Electronics.

Amsirad Spares handled by
CPC ltd. See also Chas Hyde &
Son Lid., Willow Vale and
Wizard.

Autovox See Comet Group ple,

Beko (UK) Ud., 40 Caxton Way,
Woatferd Business Park, Watford,
Herts WD1 8QZ.

01923 818 121

Fax 01923 819 652/3.

Beovision/Beocord Bang and’
Olufsen UK Ltd., Unit 630,
Wharfdale Road, Winnersh,
Wokingham, Berks RG41

5TP.

0118 969 2288

Fax 0118 949 3388

See also CPC.

Binatone Electronics ple., Unit
1, Ponders End Industrial Estate,
East Duck, lees Lane, Enfield EN3
7SP

0181 334 3888

Fax 0181 344 8877.

Trade only.

Blair’s Electrical Services, 13
Belgrave Road, Dresden, Stoke-
on-Trent ST3 4PR.

Spares for Saba, Thomson,
Telefunken and Nord Mende.
01782 599 377

Fax 01782 599 378.

Blaupunkt Merrivale Television

Services, | Lockside, Tatbank
Road, Oldbury, Warley,

W. Midlands B&9 4NS.
0121 544 6250

Fax 0121 552 1503.

BPL Spares for these TV sets
available from Falmouth Hi Fi, 14
Market Strand, Falmouth,
Cornwall TR11 3DE.

Spares also available for Crown,
Dansai, Datsurai, Kuro and Zenor
01326 313 312

Fax 01326 211 210.

Bush See Alba Radio lid. Also
CPC, HRS and Willow Vale.

Cambridge Spares available
from SEME.

Canon UK Lid., Photo Division,
Brent Trading Centre, North
Circulor Road, Neasdon, London
NW10 OjF.

0181 459 1266

Fax 0181 459 4202.

See also CPC.

Cathay Spares available from
Diamond Television.

Commodore Spares available
from CPC.

Comet Group ple., After Sales
H.Q., Unit 5, City Park Ind.
Estate, Gelderd Road, Leeds LS12
6DR.

01132 310 523

Fax 01132 311 463.

Contec CTVs sold by Dixons.
Spares available from Partmaster.

€PC Lid., Component House,
Faraday Drive, Fulwood,
Preston, Lancs PR2 4PP.
01772 654 455

Fax Q1772 654 A66.
Authorised spares distributor for
Aiwa, Alba, Amstrad, Bush,

Citizen, Commodore, Ferguson,
Fidelity, Finlux, GEC, GoldStar,
Goodmans, Hinari, Ingersoll, [TT,
Logic, Luxor, Matsui, Nokia,
Orion, Osume, Pace, Philips, Pye,
Saisho;Salora, Samsung,
Sinclair, Skantic, Seny, Teshiba
and Triumph.

Compatible spares available
[video certain models only) for
Akai, Bang and Olufsen, Canor;
Crown, Daewoo, Decca, Dual,
Funai, Grundig, Hantarex,
Hitachi, {VC, Kenwood, Marantz;
Mitsubishi, NEC, Nikkai,
Panasonic, Pioneer, Questar,
Sansui, Schneider, Sentra, Sharp,
Solavox, Tashiko, Tatung and
Telefunken.

Crown Corporation Spares
available from Key Elecironics:
See alse CPC, HRS. Made in
India models see BPL.

Daewoo Elecironic Sales UK
Lid., Daewoo Building, 640
Wharfedale Road, Winnersh
Triangle, Wokingham, Berks
RG41 5TP.

0118 927 2272

Fax 01189 699 0007

Note: Daewoo brand products
only, not CEM products. For the
lotter, refer to the original
distributor.

See dalso CPC and-Willow Vale.

Dansai TV and Video spares
-available from NEI Made in india
models see BPL.

Decea See Tatung (UK) Lid., CPC
and Wizard Distributors. Spares
for chassis up to and including
the 110/115 series available
from D&S Elecironic Services,
Building 15, Unit 4, Stanmore
Industrial Estate, Bridgnorth,
Salop WV15 SHR.

01746 766 641

Fax 01746 766 641.

Denon Spares avajlable from



MICROWAVE OVEN PARTS

AVAILABLE IN OVER
30 COUNTRIES WORLDWIDE

A KEY PART OF MICROWAVE
AWI LTD AWIi FRANCE

29 MANNERS VIEW 19 RUE ST GILLES
DODNOR INDUSTRIAL ESTATE 76000

NEWPORT, ISLE OF WIGHT ROUEN

UNITED KINGDOM PO30 5FA  FRANCE

TEL: 44 (0) 1983 520121 TEL: 33 (0) 235 07 17 93
FAX: 44 {0) 1983 520122  FAX: 33 (0) 23507 17 99

Web http://www.demon.co.uk/awi
¢-mail: sales@awi-mag.demon.co.uk

JPG Electronics

Brown satellite cable box {400m) £44.00 « VAT
Black satellite cable box {400m} £44.00 + VAT
Fully wired scart leads 1.2m pack of 25 £26.00 + VAT
Fully wired scart leads 0.5m pack of 25..... = £22 50 + VAT
Coax plug to socket flyleads pack of 26 e E10.00 + VAT
Coax plug to plug flyleads pack of 25,...... £10.00 + VAT
Coaxial plug pack of 100...... £9.00 + VAT

Semiconductor database (for IBM compatible PCs with MSDOS & 3MB hard disk
space) for Burosch.Electric.

Information on 83000 semiconductors includes transistors, thyristors, FETs, diodes
and ICs including specifications and pin outs for many Japanese 1Cs...£15.50 - VAT
10 x sub C cell (42x16mm} battery pack is easy to crack open plastic case 12v 1.6
AH new and unused made in 1994. £7.47 + VAT each or £6.72 + VAT each in boxes
of 14

Watch TV and play computer games at the same time (or title videos)

Commodore. Amiga genlock pch with 23 pin D socket on lead and pcb pins for
composite video in and out. With no video input the normal display is shown
when the video input is added the white areas of the screen are raplaced by the
video image. The pch is powered from the computer. ..£17.00 + VAT. £150.00 « VAT
for 10

Watch slides on TV ,

“liesegang dia-tv” automatic siide viewer with built in high guality colour TV
camera, composite video output with a BNC plug. In very good condition with few
signs of use only e E93.57 + VAT

Video Spares
Sharp large idler equivalent to sharp number NIDL 0005 GEZZ £0.80 + VAT

Clear see through test cassette — aliows operation of a VHS video as if there was a
tape in it. Sec the problem instantly and cut your diagnostic time to a minimum .
(. . B4 I /Y

IRF840 8A 500v fet £1.30 + VAT. IRFS840 insulated IRF840 £1.30 + VAT

Video drum motor pcb with coils and M51721ATL IC Akai 288P088 .....£10.15 + VAT
Power supply 89JUS687110 Aiwa ..o £16.98 + VAT
Nokia RF IF module 5827 0351 ..o £8.50 « VAT

We have limited stocks of some iterns so send your order as soon as possible to
avoid disappointment.

Please add £1.66 postage and packing then VAT (17.5%) to all orders {carriage will
be added at cost for heavy items to the Scottish Highlands, Northern Ireland, Isle
of Man, Isle of Wight and overseas).

JPG Electronics
276-278 Chatsworth Road, Chesterfield 40 2BH
Mastercard/Visa orders
Telephone: 01246 211202 Fax: 01246 550959
Callers welcome 9.30am to 5.30pm

...could become an |
i

indispenscbleTOOL

nﬁe than 477,458 (+58,037) repair tips for 596
manufacturers

‘..T@ﬁder with mote than 66,000 (+6,850) ICS

..33,564 (+2,575) IC diagrams
,“'979 (+1,844) compadtible fransistors on ECA

- Xigre than 45,800 (+2,560) extracts of Circuit
diagrams

.-.,Q‘E'gram Archive Management |

w Complete powér supply circuit diagrams
for 654 models

@:Monitor Database out now
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Call us now on 0117 9860900 for a
30-day Trial or visit us on the Internet@

htitp://www.euras.com




Hayden Laboratories Lid.,
Hayden House, Chiltern Hill,
Chalfont St Peter, Gerrards Cross,
Bucks SL? SUG.

01753 888 447

Fax 01753 880 109.

Diamond Television

15/15a Rodbourne Road,
Rodbourne, Swindon, SN2 2AG.
Spares for Cathay and Venturer
products. Murphy TVs with model
numbers starting CTV, the Murphy
YCR7101, Sansui 3V77 VCR and
Osaki VCR31/2/3 plus
mechanical parts for the VCR35,
also spares for the Venturer audio
full range.

01793 497 591

Fax 01793 431 687.

Dynatron. Pre 1981 sets see
Philips Service, post 1981 sets
spares from SEME.

Elftone Electronics Lid., 4
Beresford Avenue, Wembley,
Middx HAOQ 1YZ

0181 902 6222

Fax 0181 903 5011.

Efron Brand name used by
Nikkai imports Ltd.

Expert. Sets use Tatung, GEC,
or Luxor chassis.

Ferguson Spares available from
Thomson Multimedia Sales UK
Lid., Sales Dept, Crown Rd,
Enfield, Middx EN1 1DZ.

0181 344 4411/2

Fax 0181 344 4452.

See also CPC, HRS, Chas Hyde,
SEME, Willow Vale and Wizard.

Fidelity Spares available from
SEME, HRS, CPC, Wizard and
Willow Vale. See also Ross
Consumer Products.

Finlux Spares available from.
Genserve lid. and CPC.

Finlandia Spares available from
Granada Rental Services.

Fisher Spares available from
Sanyo UK Sales Ltd., Sanyo
House, Otterspool Way,
Woatford, Herts.

01923 222 244

Fax 01923 818 251.

See also Chas Hyde.

Fujitsu General 154 Gredt
North Road, Birchwood Industrial
Fstate, Hatfield, Herts ALS SIN.
0181 421 7000

Fax 0181 421 7029

GEC Spares available from CPC,
HRS, SEME and Willow Vale.

General See Fujitsy General

Genserve (GTS) Lid.,
Bridgemead Close, Westmead
Industrial Estate, Westmead,
Swindan, Wilts SNS 7T5.
01793 556 002

Fax 01793 556 015,

GoldStar See LG Electronics UK
ltd.

Goodmans. See Alba Radic ttd
or Comet Group plc. depending
on model. Also CPC.

Granada Rental Services
Unit 37, Roman Way Ind. Estate,
Longridge Road, Ribbleton,
Preston, Lancs PR2 5BD.

01772 654 551

Fax 0177 265 4551

Spares for Finlandia, Granada,
Sanyo, Tashiko: Trade only.

Granada Spares available from
Granada Rental Services.

Grundig Spares available from
GCAS, Unit 35, Woodside Park,
Wood Street, Rugby CV21 2NP.
01788 570 088

Fax 01788 577 227

Account holders only supplied.
See also CPC and Willow Vale.
Spares for VCR4000 and
SVR4004 ranges available only
from Willow Vale.

Harwood Spares available from
Key Electronics.

Hinari Spares available from
CPC, Chas Hyde and SEME.

Hira The Hira Co., lid., Hira
House, 1 Elizabeth Street,
Manchester M8 81).

01618 347 432

Fax 01618 324 566,

Hitachi Sales {UK) Ltd., Hitachi
House, Station Road, Hayes,
Middx UB3 4DR.

0181 569 2570

Fax 0181 569 1441.

HMYV Sets use Ferguson or
Fidelity chassis.

HRS Electronics Ltd., Electron
House, 100 Great Barr Street,
Birmingham, B9 4BB.

0121 766 6668

Freefax orderline 0800 212 179
Truedata orderline 0121 7530 600.
Wide range of video, audic and
television spar on, Fidelity, GEC,
Hitachi, Nikkai, Pace, Philips,
Pye, Saisho, Sanyo, Sharp,
Tatung, Toshiba and many more.
Also dll leading domestic
appliance brand spares.

Trade only.

Chas Hyde & Son Ltd.,
Prospect House, Barmby Road,
Pocklington, Yorks YO4 2DP.
01759 303 068

Fax 01759 303 620.

Sole authorised non-account
distributor for Akai, Sanyo and
Hitachi, Approved distributor for
Ferguson, Matsui, Philips, Saisha.
Extensive spares stocks available
for various brands including
Amstrad, JVC, Samsung, Sony
and Toshiba.

ITT Spares available from
Genserve ltd. See also CPC and
Wizard.

JVC [UK) Lid., IVC House, JVC
Business Park, Priestley Way,
Staples Corner, London NW?2
7BA.

0181 450 3282

0181 452 5315

Account holders only.

Fax 0181452 2534. ‘
See also CPC, Chas.Hyde and
Willow Vale.

Kenwood Electronics UK lid.,
Kenwood House, Dwight Raad,
Woatford, Herts WD1 8EB.
01923 816 444

Fax 01923 819 131

See also CPC.

Key Electronics Unit 5, Brow
Mills Industrial Estate, Brighouse
Road, Hipperholme, Halifax
HX3 8EF.

01422 203 676

Fax 01422 203 674.

Spares for Crown Carporation
Harwood, Kyosho an
Ssangyong products.

Konica Plane Tree Crescent,
Feltham, Middx TW13 7HD.
0181 751 6121

Fax 0181 755 0681.

Korting Some spares available
from Telefaults, St Michael’s
Road, Pitts Hill, Turnstall, Stoke-
on-Trent STé6 4LG. Spares for
other brands alsa available.
01782 813 757

Fox 01782 835 762.

Kuro Made in India model§ see
BPL.

Kyoshu Spares available from
Key Elecfronics.

LG Electronics UK Ltd., LG House,
264 Bath Road, Slough, Berks
SL1 40T

01753 500 400

Fax 01753 517 445.

See also CPC and Willow Vale.

Llsytron Electronics Ltd., Service
Dept., Laltex House, Matihews
Street, Ardwick, Manchester
M12 5DT.

0161 272 8833

Fax 0161 272 8844.

Logik Brand name used by
Dixons. Spares available from
Mastercare, CPC, HRS.

Loewe-Opta Spares available
from Wizard.

Longreach Marketing Uid.,
Riverside Business Park, Lowef
Bristol Road, Bath, Avon

BAZ2 3DW.

01225 444 894

Fax 01225 448 676.
Distributors of satellite; aefial and
CCTV equipment.

Luks Industrial Company
UK Lid., 1/3 Mollins Court,
Westfield, Cumbernauld,
Glasgow G68 9HP.
01236-457 989 Ext.18.
Fax 01236-457 919-

See also Akura.

Luxor Spares available fram
Genserve Itd., CPC and Willow
Vale.

Manhattan Eurasat Distribution
Ltd., Oxgate Lane, London

NW?2 7]A.

0181 452 6699

Fax 0181 452 6777.

Marantz Hi Fi UK Lid.,
Kingsbridge House, Padbury
Ocks, 575/583 Bath Road,
Longfard, Middx UB7 OEH.
01753 680 868

Fax 01753 680 428

See also SEME and CPC.

Mastercare PO Box 60, Hemel
Hempstead, Herts HP2 7TZ.
01442 888 444

Fax 01442 888 145.

Spares for Dixons/Currys ranges
— Matsui, Link, Logik, Prinz,
Saisho, Sanyo.
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Matsui Brand name used by
Currys and Dixons. Spares
available from Mastercare. Also
CPC, Chas Hyde, SEME and
Wizard.

Metz No UK source of spares.
Manufacturers address: Metz
Werke Gmbh 2 Co., D8510,

Furth, Germany.

Minoka Spares available from
Luks Industrial Co. UK Ltd. and
Akura Components Ltd.

Mitsubishi Electric Europe B.V.
Travellers Lane, Hatfield, Herts
ALTO 8XB.

01707 276 100

Fax 01707 278 859.

See also CPC, Willow Vale

and Wizard.

Morphy Richards Spares
available from R and M Technical
Services.

Murphy Spares available from
Diomond Television for TV sets
beginning with CTV and VCR
7101. Some sets fitted with
Fidelity chassis. Older sefs fitted
with Rediffusion chassis. Earlier
sets fitted with Rank chassis.

National, National Panasonic
See Panasonic.

NCS See Genserve |GTS) Ltd.

NEC Spares available from SEME
and CPC.

NEI, Networlk Spares Division,
Unit 6, Southfork Industrial Park,

Dartmouth Way, Leeds LS11 5JL.
0113 277 4310

Fox 0113 277 4312.

Nilckai See NEI, CPC, HRS,
SEME, Willow Vale and Wizard.

Nokia Spares available from
Genserve lid. and Willow Vale.

NordMende Spares available
from Thomson Multimedia and
Blair's Electrical Services.

Onwa Electronics Simonside
East Indystrial Park-, Newcastle
Road, South Shields, Tyne and

Wear NE34 94AA,

01914 271 888

Fax 01914 276 888

TELEVISION

Orion See CPC

Osali Brand name used by
Rumbelows. Spares for models
VCR31/32/33, also mechanical
parts for VCR35 avcilable from
Diamond Television.

Osume See CPC

Pace Micro Technology plc,
Victoria Road, Saltaire, Shipley,
West Yorkshire, BD18 31F.
01274 532 000

Fax 01274 537 128. \
Spares available from HRS, CPC
and Willow Vale.

Panasonic (UK) ltd., Panagonic
House, Willoughby Road,
Bracknell, Berks RG12 8FP.
01344 860 133

Fax 01344 861 598.

Account holders only.
Non-dealer orders handled by
SEME Utd., School Lane,
Buckingham, Bucks. MK18 1HD.
01280 823 523

Fax 01280 814 216

See also Willow Vale and CPC.

Philips Service, PO Box 97, City
House, 420/430 London Road,
Croydon CR? 4QX.

0181 686 5414

Fax 0181 681 0796.

Account holders anly supplied.
See also CPC, HRS, Chas Hyde,
Willow Vale and Wizard.

Pioneéer High Fidelity (GB) Lid:;
Pioneer House, Hollybush Hill,
Stoke Poges, Slough SL12 4QP,
01753 789 876

Fax 01753 789 534.

Account Holders only.

See also SEME and CPC.

Prinz Biand name used by
Dixons. See Mastercare

Proline Brand name used by
Comet Group plc.

Pye See Philips Service.
Quartsee Denon, Hayden:Labs
Questar See CPC

R and M Technical Services
97-99 Warton Road, Isleworth,
Middx TW7 6EG.

0181 560 6644

Fax 0181 560 5853

Helpline 0181 758 0338.
Spares for Morphy and Roberts
Radic models.

Roadstar See Alba.

Roberts Radio Spares
available from R and M Technical
Services.

Ross Consumer Products;

Emlyn Street, Farnworth, Bolton
BL4 7EB

01204 862 026

Fax 01204 862 033.

Ross and some Fidelity products

Saba Spares available from
Blair's Electrical Services.

Saisho Brand name used by
Dixons. See Mastercare, CPC,
HRS, Chas Hyde, SEME, Willow
Vale and Wizard.

Salora Spares availoble from
Genserve ltd. and CPC.

Samsung Euro Service Centre,
Unit C, Stafford Park 12, Telford
Shropshire.TF3 3BJ.

01952 207 171

Fax 01952 293 459.(spares
only).

Also CPC, Chas Hyde, Willow
Vale and Wizard.

Agents in N. Ireland M. Black,
33 Somerton Industrial Park,
Dargan Crescent, Duncrue
Industrial Estate, Belfast BT3 QJP.
01232 370 587

Fax 01232 370 852.

Sansui Spares available from
Willow Vale and CPC, or
Diamond Television for VCR
Model SV77.

Sanyo UK Sales lid., Sanyo
House, Otterspool Way, Watford,
Herts WD2 8JF.

01923 222 244

Fex 01923 818 251

See also Chas Hyde.

Schneider. Spares avoilable:
from Wizard and CPC.

Seleco See SEME

SEME Ld,, Unit 2, Saxby Road
‘Iindustrial Estate, Melton
Mowbray, Leics LE13 18S.
01664 481 818

Fax 01664 563 976.

Spares Available for Alba,
Crown, Daewoo, Ferguson
LG/Goldstar, Marantz, Matsui,
Mitsubishi, Nikkai, Panasonic,
Philips, Pioneer, Pye, Saisho,
Sharp, Themson, Thorn, Toshiba.

For Panasonic & Pioneer Spores
telephone 01280 823 523
Fax 01280814 216.

Sentra Post- 1991 spares
available from Alba.

See also SEME, CPC and

Wizard.

Sharp Spares available from
Willow Vale, CPC, HRS and
Wizard.

Siemens Spares available from
Appliance Care Limited, Unit 4,
Ballymount Drive, Ballymount
Road Industrial Estate, Dublin
12.

00 353 145 02655

Fax 0145 02520.

Sinclair Spares avdildble from
CPC

Skantic Spares available from
Genserve lid. and CPC.

Solavox Brand name used by
Comet Group ple. See also CPC

Sonatel Brand name used by
Morphy Richards Consumer
Electronics Ltd.

Sony UK lid., Spares Division,
PO Box 58, Newbury, Berks
RG13 2LQ.

01635 861 133

Fax 01635 874 099
Account holders only. Non-
account holders can obtain
spares from:

SES, The Sony Service Cenire,
Unit 1, The Causeway Estate,
Lovett Road, Staines, Middx
TW18 3AN.

01784 466 111

Fax 01784 453 760

See also CPC, Chas Hyde;
Willow Vale and Wizord.

Steepletone Products ltd., Park
End Works, Croughton, Nr
Brackley, Northants NN13

3RD.

01869 810 081

Fax 01869 810 784.

SZangyong Spares available
from Key Elecironics.

Sunkyong Spares available
from S K Global Europe Ud.,
Cedar House, Vine lane,
Hillingdon, Middx UB10 OBX.
01895 207 100



K.P. House, Unit 15

Pop In Commercial Centre
Southway

Wembley

Middiesex HA9 OHB

tel: 0181900 2329
fax: 0181 903 6126

e-mail: sales@grandata.co.uk

website: http://www.grandata.co.uk:

Business Hours: Mon - Fri 9:00 - 5:30
Sat 9:00 - 2:00

Grandata Ltd

AUDIO COMPONENTS

¢ C.D. ASSEMBLIES AND CARRIAGES
¢ C.D.PICKUPS

# CASSETTE DC MOTOR

* CASSETTE TAPE HEAD

CMOS & 74 SERIES

COMPONENTS

¢ BRIDGE RECTIFIERS

JAPANESE TRANSISTORS

2SA, 2SB, 2SC, 25D, 25K, 35K SERIES
LED's

LINEAR IC's
ABCHLKLMN,STU,Z SERIES
PTC THERMISTORS

RECTIFIER DIODES
THYRISTORS

TRANSISTORS

TRIACS

VOLTAGE REGULATORS

ZENER DIODES

COMPUTERIC’s
CONNECTORS & ADAPTORS
FAULT FINDING BOOKS

P OGO 0e SO o0

distributor of electronic components

FUSES TV SPARES

# BACK UP BATTERIES
IC PROTECTORS ¢ DIODE SPLIT TRANSFORMER METER

= + DIODE SPLIT TRANSFORMER

IC SOCKETS & ONWA TV CHASSIS UPGRADE KIiT
REMOTE CONTROLS ¢ POWER SUPPLY REGULATOR

& SWITCHES (T.V)
SATELLITE SPARES ¢ TRIPLERS

& TV OUTPUT MODULE
¢ PACE PRD800 UPGRADE KIT & TV PSU REPAIR KITS

¢ PACE SATELLITE TUNERS
4 SATELLITE LNB's

& SATELLITE MODE TRANSFORMER
& SATELLITE REPAIR KIT
& SATELLITE SPARES

SCART KITS

SERVICE AIDS

TOOLS.

+ DIGITAL MULTIMETERS

& SCRUBS

® SOLDERING ACCESSORIES
4 VIDEO HEAD CLEANING STICKS
+ VIDEO MAINTENANCE TOOL

TV SPARES

COP G000 000000 0

AUDIO CONTROL HEAD
CAMCORDER HEAD EXTRACTOR
CASSETTE HOUSING

HEAD EXTRACTOR TOOL

IDLERS & PULLEYS & IDLER TYRES
MODE SWITCHES

PINCH ROLLERS

TRANSPARENT VCR ADJUSTMENT TAPE
VCR ALIGNMENT KIT

VCR BELT KITS

VIDEO HEAD CHECKER

VIDEO HEADS

VIDEO | AMPS

VIDEO MOTORS

#, VIDEO SERVICE KITS

SRR B

B]LLINGTON T e
N J

| Vaives must e Mullard'GEC/Wost Ewopean 1 acheve :

FOR A SELECTION OF THE PARTS THAT WE STOCK ...

VALVES WANTED FOR CASH

KT66 £35, KT6d £48. PX4 £50, PX25 EBO, DA100 £90, §
EL34 £10, EL37 £9, ECCB3 £2750

e prices moentioned. * We will atways equal any gen-
uing rivat offer on the abowe valves =
Ask for our free Wanded List.

WE SUPPLY VALVES, CR.T., VIDICONS ETC
FOR SALE: PL50%/19 UK/USA manufacture.
Used but tested with 30 day guarantee. Crate of

20 pieces « £50.00 plus VAT, mcluding delivery.
Minimum order £50.00.

Visitors. pleasa phone for an appointment,

EAST LONDON
COMPONENTS

SPECIALIST IN VIDEO, TV

HI1 FI COMPONENTS

Lopts and Remote

64 Plashct Grove, Eastham,

London E6 1AD

OFEN 9AM TO 6PM
Tel: 0181472 4871

ICs & Japanese Transistors.
Video-Heads, Motors, Idlers, Tyres,
Controls.

X

SEE OUR 12 PAGE ADVERT IN TELEVISION MAGAZINE

Tl

NO:1 FOR AERIAL AND
SATELLITE

a0121-784 8478
231, STATION ROAD,

GenServe

A quality service for quality people

Appointed by Nokia to provide a complete After

3| Sales Service including technical advice on
satetlite products and the distribution of spare
parls.

3 Also appointed agenls for-
ARAI

CLARION - (IN CAR ENTERTAINMENT)
CRUNDIG

NOKIA DISPLAY PRODUCTS - (MONITORS)
PHILIPS

TATUNG
We welcome alf service efiquiries, please ring
us with your queries.
CenServe {General Technical Services} Ltd.
1 Bridgemead Close, Westmead,

TR
RS

N

iclie:dleryousyjerporiaichosses R AL 2 0030 N STECHFORD, Swindan, Wilts SNS 7TS
Rk 149 e i " ) | BIRMINGHAM B33 88B e
\ ‘{::p.: a N
. ™ VIDED HEALS— BELT KITS — PINGH ROLLERS ~ |OLERS ~ DLER TYRES - AUDIO-VIDED LEADS @ I T T T T S T
| . For a [arge mnge of ICs,
s "COMPONENTS
E & | Transistors, Semiconductors,
‘# Reputation is our motto - UK's number ohe for: &
2 o
2| * Quality componants » Competitive prices » Cheap postage * 10,000 ftems in stock | = * Y
g| e e e oo 54 | Passives © Video Qpares etc. |
Z ¢ Free fax order line open 24 hours @ day § _—
£| 243-247 Edgware Road, The Hyde, Calindale NWS. Tei Sakes Hotline: 0161 205 9055 Z ‘ @ Connect % m MasterCard ‘
% Fax Admin: 0181 205 2053, FREE Fax orderfine only: G800 318493, 1L
When you have,been let down by the rest come and try us for fast and friendly service 5 : CkalewOOd EleCt,r.on?lcs Ltd
Piease send for Comprahensive Catalogua 40-42 CRICKLEWOOD BROADWAY LONDON NW2 3ET ‘
~ TEL 0181 452 0161 & 450 0995 FAX 0181 208 1441 ‘ 3
UT TRANSFORMERS — CASSETTE HOUSTNGS — SEMICONDUCTORS — REMOTE CONTROLS _@ oo ‘ - s

N



Fax 01895 207161.
Trade only.

Tandberg R D.E. Tandberg,
Holly Tree House, The Green,
Full Sutton, York

YO4 THW.

01759 372 795.

Tashiko Brand name used by
Granada. Spares available from

Granada Rental Services.
See also CPC.

Tatung (UK) Ud., Service
Division, Stafford Park 10,
Telford, Shropshire TF3 3AB.
01952 290 111

Fax 01952 292 096,

Trade only.

Spares also available from CPC,
HRS, Wizard and Willow Vale.

Technics See Panasonic (UK]
Ltd.

Telefunken Spares available
from Ferguson, Blair’s Elecirical

Services and CPCY

Teleton See Fujitsu General.
Texet Spares ovailable from
The Hira Ceo., lid.

Thomson TV and VCR spares
available from Willow Vale and
Blair's Electrical Services.

Thorn brand equipment. Spares

available from Thorn UK Ud.,
Glaisdale Drive, Bilberough,
Nottingham NG8 4LA.
0115 929 3618

Fax 0115 929 29711.

Toshiba Euvropean Service
Centre, Units 6/7 Admiralty
Way, Southern Trading Cenlre,
Camberley, Surrey GU15 3DT.
01276-694 000

Fax 01276600 521.

Trade only. See also CPC, HRS,
Chaos H cre, Willow Vale and
Wizard.

Trical Brand name used by
Hinari Consumer Products ttd

Trio See Kenwood Electronics

Trivmph Brand name used by
Currys. See Mastercare, CPC.

Uniden Eurosat Disiribution Ltd.,
1 Oxygate Centre, Oxgate Lane,

London NW2 7JA.
0181 452 6699
Fax 0181 452 6777.

Venturer Audio spares
available from Diamond
Television.

Willow Vale Electronics ltd.,
11 Arkwright Road, Reading
Berks RG2 OLU.

01189-876 444

Fax 01189-867 188

Spares stockists for Albg,

Amstrad, Ferguson, Fidelity, GECs

GoldStar, Grundig;, IVC,
Mitsubishi, Nikkai,
Pace, Panasonic, Philips, Pye,

Saisho, Samsung, Sansui, Sharp,
Sony, Taiung, Thomson, Toshibas

Other spares available.
Also ot Enterprise Park, Reliance
Street, Newton Heath,

Manchester M40 3AZ.
0161 682 1415
Fax 0161 682 903 1.

Wiltsgrove Lid., 28-29 River
Street, Digbeth, Birminghem BS5

5SA.

0121772 2733

Fax 0121 766 6100.
Official distributor for Antex,
Adcola, CME, Konig, Nikkai
Philex and Thorn.

Wizard Distributors, Empress
Mill, Empress Street, Manchester
M16 GEN.

0161 872 5438 or

0161 848 0060

Fax 0161 873 73635

Help Line 0161 873 8370
Spares stocked include Akai,
Alba, Amstrad, Decca, Ferguson,
Fidelity, Grundig Satellite,
Hitachi, [TT, Loewe, Matsui,
Mitsubishi, Nikkai, Pace, Philips,
Pye, Saisho, Samsung,
Schneider, Sentra, Sharp, Sony;
Tatung, Toshiba. Trade only.

Zenor Made in India models
see BPL

General/miscellaneous parts suppliers

Autogard (UK) Ltd,
Unit 3, Acomn Firms Centre;
Ablewell St,

Walsall, W. Midlands
WS1 2EG

01922 613 654

Fax 01922 613 654

Delta Electronics

ilex. Genuine spares for
Philips, Mitsubishi and Beko.
Mercury and TDK range
available.

248 Wickham Road, Shirley;
Croydon, Surrey CRO 8B
0181 656 6006

Fax 0181 407 0047

Economic Devices,

32 Temple Street,
Wolverhampton WV2:4AN
01902 773 122

Fax 01902 429 052,

East London Components
63 Plashet Grove, East Ham,
london E6 1AD.

0181 472 4871

Fax 0181 503 5926.

Electromail, PO Box 33,
Corby, Northants NN 17 9EL.
01536 04 555

Fax 01536 405 555

Electrovalue Ltd,
Unit 5, Beta Way, Thorpe Ind.

01784 433 604
Fax 01784 433 605

TELEVISION

Sﬁares distributor for Konig and
P

Park, Egham, Surrey TW20 8RE

Northern branch 680 Burnage
Lane, Manchester M19 TNA.
0161 432 4945

Fax 0161 432 4127.

ress Tubes,
The Mill, Mill Lane, Rugeley,
Staffs WS15 2jW.
01889 577 600
Fax 01889 575 60Q.

Farnell Electronic
Components, Canal Road,
Leeds LS12 2TU.

01132 636 311

Fox 01132 633 411

Grandata Lid,

KP House, Unit 15, Pop In
Commercial Cenire, Southway,
Wembley, Middx HA? OHB.
0181 900 2329

Fax 0181 903 6126

J.W. Hardy,

231 Station Road, Stechford,
Birmingham B33 8BB.

0121 784 8478

Fax 0121 789 7931.

Harrison Electronics,
Century Way, March, Cambs
PE15 8QW.

01354 651 289

Fax 01354 651 28%

Irwin Electronics,

Unit 200, JC Albyn Complex,
Burton Road, Sheffield 53 8BX.
0114 273 9622

Fax 0114 275 9909.

e e e eSS

11 Components,

Rear Of 243 /247 Edgeware
Road, The Hyde, Colfindale
NW9 6LU

0181 205 9055

Fax 0181 205 2053.

KSA Wholesale
Components, 582 Green
Lane, Small Heath, Birmingham
B9 5QG.

0121 772 2834

Fax 0121 772 7487

LRC (Spares),

3.5 Whitfield Street, London
W1P 5RA.

0171 323 2107

Fax 0171 323 2191

Manor Supplies,

}72 West End Lane, London
NW6 15D.

0171 794 8751/7346
Fax 0171 431 5778.

Marapet Electronic
Components,

1 Hornbeam Mews,
Gloucester GL2 QUE.
01452 532 253
Fax 01452 549 514

MCES, 15 Lostock Road,
Davyhulme, Manchester M41
0sU.

0161 746 8037

Fax 0161 746 8136

Tuner, modulator, upper drum
and INB repairs.

MPS Electronics, PO Box
777, Rayleigh, Essex 5§56 8LU.
01702 554 171

Fax 01702 554 001 1

Nikko Electronics, Datboni
House. 257 Burlington Road,

New Malden, Surrey KT3 4NE. \
0181 336 0566
Fax 0181-336 0579.

Philex PLC, 110-124 The
Broadwuy, West Hendon, |
London INWS 7PP.
0181 202 1919
Fax 0181 202 0Q15-

PV Tubes, 104 Abbey Street,
Accrington, Lancs BB5 1EE.
01254 236 521/390 936
Fax 01254 395 361.

RS Components, PO Box 99,
Corby, Northants NN17 9RS.
01536 201 201

Fax 01536 201 501.

TW Electronics (Newbury)
Ltd, Beacon House, Hars Lane,
Burghclere, Newbury, Berks
RG20 9JZ.

01635 278 678

Fax 01635 278 266.

Vista Electronics,

Unit 1B, Wingate Grange
Industrial Estate, Wingate, Co.
Durham TS28 SAH.
Tubes:01429 837 100
Companents: 01429 838 057
Fax 01429 837 101. l

T




f B ﬂm LWVALE

ELECTRONICS LIMITED

; }JKﬂmBUTORs FOR JBC

ON THE PRODU
LE ELECTRONICS

(7 VIDEO PARTS )
{ UNAVAILABLE

2 TOO EXPENSIVE 7

SECOND HAND PARTS
TESTED & GUARANTEED

(Complete boards, head motors,
loading motors, capstan motors,
mechanisms, panels, etc.)

CALL/FAX
01349 884804
EASI-SPARES

(at RADCOM UK)

10 Averon Road, Alness 1V17 OPT

Overseas customers welcome
When calling, please quote any numbers on
the part itself, as this will help us locate the

right part or any equivalents

Payment by cheque with order (no credit cards) to
RADCOM,; prices on application plus p&p for all orders.

Email on user@wardrop.dial. netmedia.co.uk

9

1 11 Arkwright Road, Reading RG2 OLU. =
Telephone 0118 987 6444 Fax: 0118 986 7188

EASY PART SEARCH BY:
WILTSGROVE URD"ER

CANVEY
COLOUR TUBES

Registered Office: ‘Fairlands’, Beckney Avenue,
- Hockley, Essex SS5 5NR
Tel: Southend eon Sea (01702) 201108

C.R.T.’s REPROCESSED TO ORIGINAL
MANUFACTURER’S SPECIFICATION.

PHILIPS, SONY, HITACHI, etc.
POLISHING SERVICE AVAILABLE

SENDZ COMPONENTS

63 Bishopsteighton, Shoeburyness, Essex SS3 8AF |

1000’s OF HANDSETS AVAILABLE.
WE REPAIR ALL TV
AND VIDEO HANDSETS.

FOR FURTHER DETAILS PHONE:
01702 338894
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15% Discount on virtual instrument

Test Equipment has come a long way over the last few years. Traditional ‘benchtop’ instruments such as oscilloscopes are
giving way both to smaller hand-held units and more recently to PC-based instruments. Pico Technology is at the fore-
front of these developments and, in conjunction with Television magazine, gives you the chance to save 15% off the pur-
chase price of any Pico product.

The disk on the cover of the March magazine contains two programs: the first is a demonstration version of PicoScope
for Windows (see screen shots below) and the second an on-line catalogue and order form that allows you to buy any Pico
product at a 15% discount. Alternatively you can order either the ADC200 or osziFOX oscilloscopes using the order form
below Please note that this offer is valid until 15 April 1998.

The ADC?200 range of PC- based oscillo-
Tra n5f°rm You ¥ Pf scopes offers performance previously avail-
inito an osci“oscope , spectrum able only with the most expensive ‘bench-
analyser and multimeter . . . top’ scopes. By integrating several instru-
ments into one unit, the ADC2(0 is both
flexible and cost effective. There are three e
models in the ADC200 range (see the on-line
catalogue on the floppy disk for full details i7 - oF F 70kHz
and specifications). For video signals the
ADC2(0/50 is an ideal solution. It combmcs “
a dual-channcl 50MS/s digital storage oscnl-
loscope with a 25MHz spec-
trum analyser. The screen
shots of PAL video signals
shown opposite were cap-
tured using an ADC200/50.
Connection to a PC gives the ADC200 the edge over traditional scopes:
the ability to print and save waveforms is just one example. Advanced
trigger modes, such as save to disk on trigger, make tracking down those
¢lusive intermittent faults much easier. The ADC200 is supplied with
Pico Scope for Windows (see disk for demo version) which is powerful,
yet simple to use, especially with its comprehensi/c on-line help.

1 »"; R S \E e Lopee = >' T & *
Ascope at your fingertips...
Oscilloscopes were ance heavy and clumsy to handle. but over the years they've
got smaller and smaller. The latest development in this field has just arrived: a digi:
1al storage oscilloscope in a handy slim housing. scarcely longer than a pencil and
about as thick as your thumb.

Despite its small size. its performance can match n I
that of a service oscilloscope. With a sampling ratc

of up 1o 20MS/s even signals in microprocessor cir-

cuits can be recorded. Using uts voltmeter function.
numeric AC and DC vohages can be easily mea- s : 6 8
sured.

The low cost of the osziFOX. together with the
" unit’s small size. makes i ideal for any elcctronics v AT
enginger who needs the ultimate in portability. +

& e : J
{Quick order form Tel- 01954 211716, Fax: 01954 211880. E-mail post@p;cotech co.uk g
l o Broadway House, 149-151 St Neots Road, Hardwick, Cambridge CB3 7Q) :
P ICQO ;
: Technology L imited Please send me: ADC200/20 Qty:_ @£255+p&p+VAT =£302 |
; ADC200/50 Qty:___ @£340+p&p+VAT =£406 |
1 Delivery details ADC200/100 Qty:_ @£425+p&p+VAT =£506 |
| Name: _ § 0sziFOX Qty:___ @£68+p&p+VAT =£84 |
| Address: , o iPsenbs Creditcard L[] Cheque (] Total: £ E"
ir Card number Expiry date i
. 1
] oo , LR SR S ]:
1
E Post code e Signature I = i
L =




PINCH ROLLERS

Model Price

Modal Price | Model Price | Model Prica | Model Price
[AKAI FVHPS15, 618, 6200, 622, 710,711, 715, 716, 3nsam 605, 747, 777, 926, 825 140p | NS7000 140p
VS$10, V9300, V83500, ¥S9700, vssaoo 720, 721,722, 725, 730, 140p | GRION

VPT100, VPTT FVHPS10, 830, B40 VH1, VK2

51, V52, V53, V84, VS5, VS6, VS8, VSQ
V¥$12, V515

V8105, 112. 115, 116, 120, 125,

126, 153, 165, 205, 220, 246 244, 245,
V5247, 248, 250, 512, VG515, 516,

VSX9 140p

VS$20+, 301, 303, 304, 603, 606, 607, VSPS,

VSPR2, VPSS, VPR2

V5125, V5155, VS165, V5220, V5240, vszso

V512

v522, 23, 25, 353738536675‘22425

426, 427, 452, 465, 467,

VS485. 765, 786, 767, 768, 865, 867, 965, 967,

VSATT, VSAGS(,

VSF10, 11, 12, 15, 189, 150, 200, 210, 220,

221,222, 230, 240, 30, B

\/SEa30, 4, 509, 550, VSPBS, VSR 10D, VX400,

450, 470 1

\VSF260, 261, 262, 265, 270, 274, 275, 280,

290, 340, 350, 410, 420, 43C

VSE&41, 440, 450, 455, 480, 490, £97, 510,

560, 580, 590, 538, 600,

v5G20, 21, 23,24, 25, :«o 33,34,35,51, 54,

55, 60, 64, 65, 70, 73, 5

WSP110, VEXBED, vsx 140p

vsw 20,22, 23, 24,25, zs 27,35,37,38, 53,
775p

5, VSAT?
P‘NQ’l ROLLER ASSEMBLY
V5422, 425, 426, 427, 462, 465, 467, 485, 498,
765, 766, 767, 768, 865,
867, 965, 967, VSABSO, YSF10, 11,12, 14,15,
180, 150, 200, 210, 220,
221, 222, 230, 240, 30, 300, 301, 310, 320, 33,
330, 4, 500, 510, 550,

VSRI110, VEX100. 400, 450, 470 800p
PINCH ROLLER ASSEMBLY

VS5% _140p
ALBA

WVCR3000X, VCRADGC 140p
VCR5000, VCREODD 140p
VCR161, vCR222 140p
VCR7000, VCR7800, VCRROOOD,

VCRS800 140p
YTV10 140p
AMSTRAD

VCR1000, zow 4500, 4600, 4700, 5200, 6000,
5100, 5200, 85

VCRE602, 8503 eaaa 8700, 4704, 8714, 5800,
8804, 9000, 901

VCRS244, 9340, uDesoo 8904,
TVR1,2,3,4 140p
VLR7000 140p
DDB300, DDBSC4, VCRE000, 6100, 6200, 8600,
8602, 8503, 8604,

VCR700, 8800, 30053, 9140, 9244,

9340 700p
FINCH ROLLER ASSEMBLY PART NO: 153148
TX3650, UF20, VCR3I000, VCR3002, VCRA000,
VCRI500 300p
FINCH ROLLER ASSEMBLY PART NO:
2554966

00900, 9904, TX3650, UF20, 22, 24,

VCR3000, 3002, 9500 140p
V51004 V51102 140p
FERGUSON

3V00, V01, 3V16, 3V22, 373, 3V24, 3292,
asoo. 8301, 8902, BI03, BSC=. BYO6, 8909,

2, 6922, 6923, 8524, 8975, 8925 120p
3v29 3V30, 3V31, 332, 3v52, 8930, 8931,
8933, 8940, 8941, B342 130p
V35, 336, 338, 339, IVa2, W43, WL,
Va8, 3V48, 3va9. 3VE3, 3VE4, V55, IVS6,
3V57, 3v58, 359, 3ve5, FV10, FVII, Fy1z,
FV14, 8343 8944, 8945, 8947, 8348 140p

3V52 140p
3930, 8951, FY10R, 118, 13H, 14T, 208, 21R,
228, 26D, 318, 32LFV23H, 298, 41R, 421, 508,

51R, 52L, VC141L 140p
FV37H, Fvaal, FVaeT, FVa3H,

FVETH 130p
3V35, 3V36, 3v38, 3v38, 349, 8843,

8544 1100p

PINCH AOLLER ASSEMBLY
3va2, 3V43, 3V, 3V45, 3V48, 3VE3, VB4,

3V55, 3VEE, 3V57, 8945, 8947, 8948  1350p
PINCH AOLLER ASSEMBLY
FV37, FVST, FV58 350p
FINCH ROLLER ASSEMELY

140p
FVML FudaL 928p

PINCH ROLLEA ASSEMBLY
3V58, V59, 3V64, 3VES, FV10, 11, 12, 13,14,
20,21,22,26, 3,32, 33

FY¥39, VC141L 875p
PINCH ROLLER ASSEMBLY
FUA3H, FV44L, FVaSX, FVAST 700p

PINCH ROLLER ASSEMBLY

140
FVHPS0s5, 5086, 507, 908, 910, 911, 915, 916,
918, 570 575 aao 990, FYHP 5000, 5003,
5050, 50 140p
VBRSSD VBS:!SOO 7000, 7100, 7500, 7600

Fvunz:m 290,270 370, 20000, FYHP3, zm
250, 300, 310, 1100,

FYHP1200, 12:0 130, 132, 1340, 1340, 1400,
1410, 1440, 1500, 200,

FVHP320410, 420, 430, 840, 445, 470, 475,
FVSP230S, 495, 2005 140p
FVHD14D, FVHDAQ, FVHDSS, FVHP1, FYHP10,
FVHP20 140p
FVHD149, 40, 55, FYHP1, 30, 25, 30, 40, woo
FYHS 10, 30 350p
PINCH ROLLER ASSEMBLY

GOLDSTAR

GHVS1, 1227, 1232, 1233, 1240, 1241, 1242,
1243, 1248, 1245, 1246,140p

GHY1247, 1248, 1250, 1266, 1290, 1291, 1255,
1296, 1392, 1393,

GHV1891, 1900, 2145, 3000, 3010, 4400, £410,
51, B0OO, 8200, GHVE210, B2 15, 8430
GHVP1240, 1241, 1247, 1268, 1290, 1281,
GHVP1295, 1296, VCPA000, 4100, 4130, £200,
4300, 4301, 4305, VCP4305, 4310, 4311, 4315,
4316, 4320, 4321, 4325, 4226, 4350, GSE1290,
1291, 1295, 1296, 1297, 1891, 1910, 20005,
2000 140p

HITACHI

V7. 11, 14, 16, 17, 18, 19, 33, 34, 35, 330, 38,
39, 88, 330, 680, 4200,

V15000, 5030, 5500, £500, 6804, 7000, 8000,
8300, 3500, 8700, 930, VT9500, 9700, 9900,
VME00 140p
VT3, 52, 51, 61, 62, 63, 62, 5, 85, 86, 83, 100,
110, 111, 113, 115, 118,

¥T120, |22. 125, 128, 130, 135, %38, 145, 150,
168, 170, 220, 725.

Y1250, 255 258, 260, 200, 405, 410, 413, 414,
+15, 416, 218, 420, 425

VT426, 428, 439, £37, £35, 438, 450, 458, 516,
515, 517, 518, 520, 525,

V1526. 530, 535, 53€, 540, 545, 546, 548, 570,
575, 576, 580, 585, 563

VT840, 830, VTFE80, 655, 70, 770, 774, 775,
780, 785, 860, 881, BES.

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

VTMBE38, 540, 645, 846, 720, 722, 725, 776,
721,728,730, 731,735,

VIM736, 740, 745, 746, 748, 753, 754, 820,
821, 822, 825, 830, 831,

VMB35, £28, 840, 843, 825, 920, 821, 922,
925, 930, 931, 935,

VTS80, 85, 830, 835VM200, 2300, 2380, 3200,
3280, 500, VMS7200 140p

14
VT&10, 420, 423 430, 450, 438, 518, 520, 522,
530, VTF770, 7
VTH538, 622, m 740, 7!-8. 753 650p
PINCH AOLLER ASSEM
VTFIEC, 155, 180, 125, 250. 255, 266, 265, 780,
285, 350, 351, 355,
VIF360, 365, VIM14D, 141, 185, 125,210, 211,
212,215, 220, 221,
VIM230,231,235,284,VIS380 ~ 140p
HINARI
V2GH, VXLS, vxu.a VXi7,8,9,10, 11, 19 9u
H13v, VTV100, 2
VXL2, VXL3
VXL4, VXL20, VXL35
VIV100, VXL10, VXL11, VLXS,
VX180 700p
PINCH ROLLER ASSEMBLY
V20H, VXL5. VXL6 MDD KIT
NG
HR2200, 3300, 3330, 3360, 3660, 4100,

TG 140p
HR2650, 7200, 7200, 7350, 7600, 7610, 7650,
7655 140,

HROT10, 111, 120, 121, 140, 141, 142, 143,
150, 152, 156, 157, 158,

HRD160, 220, 225, 250, 257, 445, 455, 565,
566, 725, 755, HRPSO, BP5000, BR7000,
BRSE1T, 811 140
HRDS20, 540, 550, 560, 520, 600, 610, 520,
637, 540, 541, 630, £50,

HRDGTD, 720, 730, 740, 770, 820, B30, 840,

BBU, 870, 380, 910, 560,

HRDS8D, HRDX20, 22, 25, HRJ200. 205, 210,
215, 300, 315, 316,318

HRJA00, £05, 407, 410, £1%, 415, 416, 502,
600, 63, 610, 615, 715,815

HRJ97, HRS4700, 300, 5500, 6800, ssoo

140p
140p

275

, 358
Hm)ﬁﬂ I'11 180, 210, 211, 217, 230, :m

BPSOOO HRD110, 111, 120, 220, 225,
455

PINCH ROLLER ASSEMBLY
HRD140, 141, 142, 143, 150, 152, 157, 158,
160, 565, 566, 725, 755

HRAPSS

PINCH ROLLER ASSEMBLY
HRD1520, 510, 520, 521, 522, 525, 527, 560.
800, 610, 620, 637, 841,

HRDB50, 720, 830, 840, 310, HRJ205,
HAS5800 350p
PINCH ROLLER ASSEMBLY

BR7030, BRS&00. HRD16C, 170, 171, 18D, 190,
210, 211,217,227,

HRO230, 271, 300, 310, 320, 321, 330, 337,
350. 200, 430, 440, 44

HRD476, 500, 530, 700 750, 850, HRSSOOO

1350p

87%p
PINCH ROLLER ASSEMELY
KRD540, HRDS50, HRDSBO, HRDG60, HADESO,
HRO9E0 700p
PINCH RDLLER ASSEMBLY
HRJ500, KRGS, HRIE1S,
HRS9200 a75p
MATSUI
VX6000, T30, 735, 750, 755, 765, 800, 850,
Vs858 a0p
VX1000, VX200, VX250, VX3000,
VX6000A 140p.

MITSUBISHI

HS12, 5300, 5424, 5600, HSB11, 12, 16, 21, Z7,

31,32, 41,53, 52, 82,

HSE12, 16, 17,21, 22,27, 31 32,41,5%,52,

82, HSM1D0O, 110, 120, 1

0. 16, 1701402102325250 27,1334, 35,

35, 37,370, 380, 45, 4

4,55, 555,57, 58, 59, ss, HSMSZ. 9, HSS11,

14, 15, 17, 19, 25, 5500, HV

F125, 150, 302, £5, SVES00, 8520 750p

PINCH FOLLER ASSEMBLY PART NO:

9480020010

HSENY, 12, 16, 17, 2%, 22. 27, 31, 32,41, 53,

52, 5300, 5424, 5600, MSE11, 12, 15,21, 27,

31, 32, 41,51, 52, 82, HSAM1000, 110, 120, 150,

HSMI6, 170, 18, 150, 210, 23, 25, 253, 27, 30,

33, 32, 35, 36,37, 370, 35, HSM380, 20, 35,

450, 50, 54, 55, 555, 57, 58, 58, 60, 68,

HSMS2, 9, HSMX1, 18, 19, 2, H§$11, 12, 18,

15, 17, 19, 21, 25, 5600, HVF125, HVF150, 303,

85, 5V8900, BYIO 140p

HS200, H5300, HS301, HS302, HS303, HS304,

HS310, HS320, HS330, HS360,

HS700 140p

H$306, H5307, H5318, HS319, HS33T, HS338,

HS347, HS348, HS400, HS410, HS411, HS412,

HS5421, HS480, HS710, HSB 10, HSB20, 30,

HSE 10, 20,

30,70

NATIONAL PANASONIC

NV100, 180, 300, 330PX, 332, 333, 340, 386,

600, 588, 777, 788, 321,

AGE010, 8015, 6100, 6200, 6400, 6800,

7450 140p

NV230, 250, 260, 260, 370, 380, 430, 431, 433,

450, 450, 465, 470, 480

NV530, 650, 730, 770, 780, 810, 830, 850, 870,

890, 2000, 210, 3000,

NV7000, 7200, 7800, 8050, 8150, 8170, 8200,

8300, 8400, 8500, 8600

NVBE10, E620, NVG11, 14, 16, NVGT, 10,12,

15, 18, 30, 130, 400,

AG 1030, 1050, 1200, 1500, 2100, 2200, 6500,

$810, 7500, 7510,

NVHTO 140p
140p

NVGY, NVG120
AG6840, 8720, 7180, 7330, 7350,
7355, 7650, NVHES, 75, NVJ30, NVE20, 23, 25,
26, NVG300, NVFS5, NVF70, NVFS1 NVFS
100, NVG 19, 20, 25, 33, 40,50,

140p

140p
NVD48, NVDE], NVG21 NVGAS 140p
NVJ700PX 140p
NVHD10G, NVHD101, NCHD3G, NvSD30,
NVSD40 11250
PINCH ROLLER ASSEMBLY

AGS515Q, 5250, 5700, 6024, NVD38, <8, 20,
NVESS, 65, 70, 75, 77,

140p
VC150, 180, VH3, 33, 200, 201, 205, 212, 250,
254, 288, 300, 203, 312,
VHAD4, 555, 700, 704, 712, 770, 780, 844, 900,
1000, 2348, 3030, 3312
VHF2A, VP2948 140p
COMBZ 15000, 16000, HV03, LVHS0, NEVH,
NEVHM, NEVHML,
TVP230RC, VCR VHO4, 30, 103, 300, 358, 380,
362, 400, 416, 512,
VH530, 532, 535, 536, 600, 630, 635, 640, 666,
730,735, 744, 714, 750
VHB00, 820, B50, 888, 693, 900, 930, 540, 942,
974, 1012, 1044, 1020,
VH1060, 1070, V1100, 1120, 1204, 1440,
1500, 1650, 1800, 2004,
VHZ151, 2308, 22042400, 2500. 2600, 2700,
VH2960, 2970, 3050,
VH3060, 4000, 4008, 4010, 4012, 4015, 4015,

4070, 4300, 5620,

P 10, 200, 220, 225, 245, VR&21, 925, 1032,
2949, 2950, 2951 2966, 2979, 2980, VIV30D,
VXL20, 25, 140p

PHILIPS

VR6460 VR652)

VA2020, VR2021, VR2022, VR2023,

VR2024

VREIT1

VRG540

0V855555V‘R7027%5L8565855589

6785, 6880, 6948 140p

VR445, VRSMZ. VRE342, VAGE4Z, VRSB43,
VRE343, 42889

140p
DYA84, 662. VR2220, 2300, 2324, 2330, 2334,
2340, 2350, 2414, VL2480, 2485, 2486, 2489,
2450, 2438, 2840, 6452, 5463, 6464, 6560,
VRBA60, 6850, 661, 6862, 5863 140p
N-1700, VR2870 140p
VR2025, VRS580, VRESS1 1
asses VR3260, 6349, 448, 6443, 5548

PRESSU RERQLLER ASSEMBLY 9540340205
DV188, 150, VR211, 2115, 212, 213, 223, 286,
291, 232, 311, 312, 313,

VR3210, 3219, 322, 3229, 323, 53580, 486,
471, 562 582, 571, 761,

VR201, 202, VR283, 302, 303, 305, 6180, 6182,
6186, 6285, 6290,

VRE6291, 6232, 6362, 6357, 6390, 6391, 6393,
B487, 6468, 8470, 6561

VRE570, 6581VR6670, 6676, 6710, 6760, 6757,
§762, 6870, 8370,

YRB975, 8681, 63887 68SB4, 715B4, 71885,
72588, 72588, 925831, 20DV1, 20DV2,
20RW7, 210V, 210V2, 25801, 25802, 25B11,
25812, 30DV2, 31DV1, 31DV2, 31DV3I3SE02,

35803,

3SB05 35811 35812 35B13 280p
VR231, 232, 332, 427, 4229, 512, 5229, 722,
7228, 783
VREQ1
SANYD
VHA1100, 1140, 1150, 1200, 1300, 1500, 2100,
2300, 2370, 2500,

VHE2700, 3330, MVR220 140p
VIC5000, 5150, 5300, 5350, 5400, 5500, 6000,
6010, 6500, 9100,

VTC9300, VTCM1G, 20, 11,21, 30, 31,40, 50,
VPRS800 140p
VHA3100.3300, 3310, 3400, 3500, 3700, 3800,
VHRD500, 700 140p

40p
140p
140

140p
PR38 140p

VTC3000 140p
VHRI20, 130, 14, 141, 143, 14, 150, 151, 153,
154,15, 16, 171, 182, 22

OVHR23, 235, 240, 244, 250, 251, 274, 77, 297,
210, 330, 333, 350, 390, VHR2100, 4105, 4150,
2200, 430, 4300, 4359, 4400, 474, 4770, 5080,
VHAS10, 5200, 5300, 5350, 5600, 5700, 6850,
7100, 7200, 7250 VHRT250, 7300, 7400 7440,
7500, 7520, 7530, 7540, 7700, 774,

QVHR7S10, 5000, 8070, 5100, 8200, 8230
2500, BR00, VHRDA200, 4410, 4500, 4600,
4510, 4710, 4830, 6700, VHRE700 140p
VCA100 140p
VHR120, 135, 150, 190, 4150, 4160, 4350,
5203, 5240, 5250, 7200, 7250, 7260, 7700,
VHRDEA10, 4610, 4710, 4890, 5450,

NVES1, 100, ZN B8, 8¢, NVG 19, 20, 21, 22, VHRS700 §75p
25, 28, 300, 33, 40, 45, 46, PINCH ROLLER ASSEMBELY

NVG50 NVH65, 75, 77, NVJ30, 33, 35, 37, &0, | VHA3100, 32W J300, 3310, 3400, 3700, 2800,
42,45, 47, VHRO500, 71 1350p
NV120, 73, 25, 28, NVW 1 300p | PVHRCLLER ASSEMBLY

PINCH ROLLER ASSEMBLY | SHARP

NEC. VC200, 381, 383, 384, 385, 384, 388, 390, 393,
NE30. 831, 832, 833, 8%6 30C, 2300,

WCZBW 2400, 740, 744, 746, 764, 75‘
DX'IW 1500, 1500, 2000, 3000, N9012. nCl‘lB

3300, 6000,
VL6200, 6300, 7300, 7700, 7750, 7800, 8300,
838, 9100, 9300, 5400,
V9500, 9600, 9700, 9800

-3600, 3550, 3800, VRS4400, VRS5000  140p

681, 682, 684, 535, B

V633, 700, 772.750 779 780, 781, 7810,
782, TRIMK2. 7822

VC785, 786, 767, 793 300, 7810, 7822, VCT72,
VCHF3, VCEV3, VCA 100, 102, 104, 131, 120,
170, 202, 203, 211, 234, 303, 501, 502,
VCAGG?, 5011, VCDBOT, 802, 851, 852, 881,
832, VCM73, VCTT3, VCTT2,

VCB361 140p
ve220 140p
VCA10, 30G, 60, 103, 105, 106, 111, 113, 131,
211, 244, 254, 33, 35, 36,

VCAZ7, 35, 40, a2, 454,46, 47, 48, 50, 505, 51,
52, 53, 54, 56, 57, 58, 505,

VCABO, 605, 615, 62, 63, 67, 68, 1031, 11613,
YB3, 320, VCBS97, VCDE0S, 806, !IO. 215,
VCHE0, 81, BS5, 910, VCS 1000, VET310,
VCT410, 610, VCT 1314, 5313, VC790  140p
VC780, 790, VCA1D, 103, 1031, 165, 106, 211,
244, 254, 255, 30, 35,

VCA34D, 43, 47, 50 BU 605, 615, VD806,

815, VCHBY, 81, 83,

VCHESS, §7, 910, vcs 1000, VCT212, 310, 410,

510, 610, VCTI312,

VET$313 525p
PINCH ROLLER ASSEMBLY

SAISHO

VHLZ, YR1000, 2000, 2500, 3200, 2300, 3500,

VR3400
SAMSUNG
SV716, 717, VB510, 520, 610, 616, 617, 619,
620, 626, 627, 629, 300,
V810, V1510, 520, 617, 676, 621, 626, 900,
910, VX510, 520, 616,
VX617, 619, 626, 627, 628 140p
$VX301, 308, 305, 307, 319, 322, VBT10, 713,
750, 770, 571, 8220, VBA225. V1710, 730, 750,
770, 190, 8220, 8225, 970, VX710. 112,
VX720, 730, 750, 770, 790, 825, 8225, 970,
71, 972, 8220, PX980, 981, 882, SEI000,
900%, SX7120, 7121, 7220, 7221, 7230,

1. 0,

140p

VPX3i 140p
VX380 140p
PX31R, 32R, PXR30, SVBO, SX3230, 1231,

VXK321, 326, 330, 331, 335, 337, 350, 351
336

PX990, 991, 992, 511230, 1240, SVX4000, 503,
504, 600, SX1230,

$X1231, 1260, 1251, 1566, V11560, VPK43.
VX1230, 1260, 261, VX1560, 1561,

1850 i40p |
SONY

5LC5, 6, 7, 513000, 8000, 8080, 8200, SLJ 10,
SLTEME, SLTPME 140p
SLCY, 20,24, 30, 23, 44, SLHF100, SLF1, 11,
20, 75, 30,35, 60, 100,

SLF200, SLFGOPS, SLFO0E, SLFH150, 850,
SLK8S, 95, SLT20ME SLTI0ME,

SLTSOME 140p
BMC 100, BMC200, BMC500 140p
SLV201, 202, 301, 302, 401, 402, 807,

802 140p

$LV210, 270, 273, 275, 300, 353, 373,410, 415,
474, 656,715 300p
SLV757, 777 140p
S1v255 140p
SLy27s, 282, 315, 325, 353, 362, 373, 410,415,
416, 474, 625, 656, SLV715, 725, 727, 757, 777,
815, 825, SLYX30, 50, 55 140p
SLV125, 213, 225, 262, 255, 262, SLVXI,
20,3

SLV215, 215X, 275, 282, 315, 325, 353,
363EE, 373, 393, 410, 415,

SLV416EE, 474, 434EF, 555UC, 558, STSUC,
579, 585HF, S95HF, SLVEOW. 615, 625, 656,
676UC, S86HF, 696HF, 715, 725, 727, 757,
5LV767B, 777, 815, 825, SLVET, 8,
9SLVX30AS,

SLVX35AF, SLVX5CAS, SLYX55DH,
SLVXA5BR. SV0140, 160

PINCH ROLLER ASSEMBLY PART NO:
X37277701

140p

1250p

SLV210, 212, 270, 273, 275, 285, 300, 310, 335,
425, 427 350p

FINCH ROLLER ASSEMBLY

SV6700.8730, 9700, VHR3100, 3200, 3200,
3310, 3400, 3700, 3800, VHRDS00, 700 1350p
PiNCH ROLLER ASSEMBLY

Fv61, F¥62, FYE7, FVes, Fy70, V71, FWZ 370, 321, 330, 737, 350, mu 9015 9033 VC300, 337 402, 471, 473, 877, 481, 482, :'gp SL100, 200, SLC20, 30, 33, 34, 40, 44, 80, 88,
RYzs e T78R | HRO370, 400, 30, 440, 441, 470, 500, 530, , 5054, 9055, 3056, 9066, 5055, | 486, 488, 496, 500, 571, 9, SLF1, 20, 25, 30, 35, 45, SLF40, 65,73, 90,
PINCH ADLLER ASSEMBLY 700, 750, 350, 5110 g-pg 9,10 9520, 573, 581, 582, 533'534 585, 8481, VCSF3, SLHF1D0, 150, 950, 51K8S, 95, 5LO170C,
FISHER HRS5000, 5500, 8000, 9000, BR7030, 7040, | Ne53g, 5670, PX 1200 140p | VCSW20E, VCA1031 140p | SLSE50, SLTC, 30,50 00p
FVHPA20, 520, 53) 140p | 5060, DSE000C, DX4000, N9GT7 VC108, 208, 405, 408, 550, 600, 651, 671, 674, | PINCH ROLLER ASSEMBLY =
Meodefs & Description Order Code  Price | Models & Description Otder Code  Prica | Models & Oescription Order Code  Price | Models & Description Order Code Pl’ic_gl
UNIVERSAL VIDEQ LAMP 9V VLD1  25p | AIWA, AKAI, ALBA, AMSTRAD, VLG5 100p | AKAL GRANADA (VHST.2), VLOT  25p | AUTHENTIC {N850), DECCA VLO7 40p
80mV {310mm WIRES} BLAUPUNKT, FERGUSON, FIDELITY, HITACHI (¥T3000), {7T {(VR3312,
PANASONIC VIDEQ LAMFE V02 30p | FISHER, FUUITSU, FUNAL GEC., VRP3833), JVC (HR2200, 3300, {VR8300], GRANADA {VHSTJ3,
v = - ———————e GOLDSTAR, GRANADA, GRUNDIG, 3330, 3660), MITSUBISHI (HS200}, WJ4, WL ITT (VR3912, 2614,
SHAHF VIDEQ LAMPS VLO2  30p | HINARI, HITACHI, ITT, JVC (HRD TELEFUNKEN (VR510, 519, 510), Y 1 f -~
HITACH! 5381682 (VT63, VT64) VLO4 135p [ SERIES), MATSUL, MITSUBISHI, THOMSON (vK300Q, 305, 306, 3301, 3963) JVC (HT7200, 7300, 735¢C,
VIDEQ LAMPS NEC, ORION, NATIGNAL, EERGUSON (300, 16, 22, 24, 3292, e T R T
e = | PHILIPS, SAISHO, SALORA, 8900, 8901, 8302, 8903, §909, 5912, GETs
AKALTVS10). GRANADA VOB 40p | SAMSUNG, SANYO, SHARP 8022, 8625)
(VHSXJ31, TT (VR3993,3894), IVC SIEMEN, SONY. TELEFUNKEN s 2 528, 540, 549, 620, 840, 920, 1920),
(HR2650, 7600, 7610, 7650, 7655}, THOMSON TOSHIBA " BLAUPUNKT ORION (VH1, 24), vLoz 30p THOMSON V4100, VK308, 309, 312
TELEFUNKEN {VR530, 535, 539, 550, : - _ NATIONAL {NV200,2010, 3000, ‘ L0 R0, 2 2
630, 650}, THOMSON (V309, 316, 357, GRANADA (VHSAY2),SHARP VLO8  45p | 7000, 8150, 8200, 8400, 8600, 8610. \V:
410}, FERGUSON {3v23, 23, 30,
VK309, 411,TX8000), FERGUSON (VC200, 381, 384, 385, 385, 388, 8620}, SHARP (VC2300, 6000, 6200,
(3\_/§ 8941.8942) = 390, 393, 9300, 9500, 9700) | 8300, 730¢, 7700, 3300 18923, 8924, 8929, 8830, 8931, 894Q)
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VIDEO SERVICE KITS

AMSTRAD

VCR/0D

Contents

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

FERGUSON & JVC B

Va4

HRD4S5/HRD7ZS

Contenrs Economy Kit Contents
BELT SET, PINCH ROLLER. BELT SET. PINCH ROLLER
CLUTCH MECHANISM, TENSION  SUPPLY CLUTCH, TAKE UIP
BAND CLUTCH

Order Code. SK37 £16.00 Order Code: SK28
IVER/SYBABS

HROET0/1 807210230 300/ 32V 30700750

HRS5000

Contents

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

| Sv2ar3van

HRT2007300/7350

Lontents

BEET SET, PINCH ROLLER. TENSION BANO, IDLER TYRES
Order Code: SK05

TSI, I8

HRD11113/1207225

Lontents

BELT SET. PINCH ROLLER, TENSION BAND, (DLER TYRES
Drder Coda: SK04

IV31/3VAL

HA7800/7510/7650,7655

Canicnts Economy it Contents

BELT SET, T/U REEL TABLE BELT SET, T/U REEL TABLE
TYRE. PINCH ROLLER. REEL TYRE PINCH RDLLER. REEL
IDLER. T/U CLUTCH. TV IDLER IDLER TYRE. T/U IDLER TYRE.
TENSION BAND. VIDED LAMP T CLUTCH

Order Coda: SKI3 £11.00 Order Code: S35
49
HRD1IQT117120,1214225
Contents
BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. T'U
CLUTCH. TAJ IDLER. REEL
IDLER TENSION BAND
Order Code: SK35

Economy Kit Conlents
BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. T/
CLUTCH. TAU IDLER TYRE. REEL
{OLER TYRE

£10.00 Order Code: SK36

3V233V30

HRO7200/7300/7350

Contents Econamy Kit Contents
BELT SET. T/U REEL TABLE BELT SET. TAU REEL IDLER
TYRE. SUPPLY REEL TAELE TYRE. SUPFLY REEL TABLE
TYRE. PINCH ROLLER REEL TYRE PtNCH ROLLER. REEL
{BLER T/U CLUTCH. TA) IDLER. IDLE TYRE. T/U IDLER TYRE.
TENSION BAND. VIDEQ LAKIP TAJ CLUTCH

Qtder Code: $K31 £16.00 Order Code: SK32

Jvaayasa8/53 545N
HRPSI/HRD140/150/158/160

HRDZ50/267/565566/755
Contents
BELT SET. PINCH ROLLER,

Fcongmy it Contents
BELT SET. PINCH ROLLER

Order Code: SK68

CLUTCH MECHANISM, TENSION
BAND

rder Cade: SK39 £1500 Order Code, SK40

FISHER

FVHP05/906/9( 7/308/31 /91 1/9 16915

Lontents Econormy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.
1§.ER. GEAR IDLER UNIT. 10LER TYRE

TENSION BAND
Order Code: SHG? £13.00 Drder Code: S¥58
FYHPGI VB IREZEBZ2T 0T ST IBT20T 21 /T2
130E3/B40

Comtents  Economy Kif Contomts
BELT SET. PINCH ROLLER.

IDLER. GEAR |DLER UNIT.
TENSION BAND

BELT SET. PINCH ROLLER.
IDLER TYRE

£11.00 Order Code: SKBI

1550

5

£5.00

£5.00

£5.50

£5.00

HITACHI
VEITATR

Order Code: SKO3

VINAT

Contonis

BELT SET. T/UP AEEL TABLE
TYRE SUPPLY REEL TABLE
TYRE PINCH ROLLER FF/REW
I0LER CLUTCH PLATE.
TENSION BAND

Order Code: SKA&S £13.00
VT52/61/62/63/54/6WBS/ 8640
LContemts

BELT SET, PINCH ROLLER,

FF/REW ARM. CLUTCH ELATE.
TENSION BAND

Order Code: SK49 £1400

1 0/520/25054‘53&35/@54&5—5’4&’
Conta)

TENS1ON 8AKD
Order Code: SK52

[ 1757
Coments

Contents
BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRES

Kit Contents
BELT SET. PINCH ROLLER.
FF/REW IBLER TYRE TAUP REEL

TABLE TYRE SUPFLY REEE

TABLE TYRE

Oider Code: SK46
Economy Kit Cotants.
BELT SET, PINCH ROLLER
FF/REV [DLER

Order Code: SK50

VA0 A05A 10712 1471518/ 20/25/26/28/4 3N 31/36/28/450/ 298/
L8/S TUTS/ATR/ 5808538

TIMENG BELT. PINCH ROLLER. FF/REV¢ ARM. CLUTECH BASE.

| VTI000N 115N 187120/1251 28/ 130/ 135/1381 461150/

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

' TENSION BAND
| Order Code: SK51

l PANASONIC

NV2060/NVZ010NVID00/MNY7200N V7800

Coments

BELT SET. PINCH ROLLER.
TENSION BAND. IDLER TYRES
Otder Code: SKO3 £500

N V300/NVI0NVIIZNYIHINY3EE
Conteots

BELT SET. PINCH ROLLER. TENSION
Order Coda: SKO1

NV2000/NVZ010

Contents

BELT SET. PINCH ROLLER. FF
IDLER. PLAY IDLER. TENSION
BAND. VIOEQ LAMP

Ecanomy Kit Comtents

BELT SET. PINCH ROLLER.
TENSION BARD. IDLER TYRES
Order Code: SKI2

BAND. IDLER TYRE

Economy Kit Contants
SELT SET. PINCH ROLLER.
{(HLER TYRE. PULLEY TYRE

Onder Code; SK13 £6.00 Order Code: SK14
NVIO0/NV7200/NV7800

Contants Econcmy Xit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER
IDLER UNLT. PLAY IDLER. IDLER TYRE. CLUTCH TYRE
TENSIDN BAND

Order Code: SK11 £850 Order Code: SK12
NVI0/NVISANVIYNVISHNVIEE

Canfonts £conomy Kit Contems.
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER
10LER UNIT. PLAY IDLEA I10LER TYRE. PLAY IDIER
TENSION BAND

Ordet Coda: SK15 £7.00 Order Coda: SK16

NYGT/NVEYNVGIG/NVE T I/NYGI ZNVE I4/NVG INVE 16/
NYG1R/NVGIVNYG120/NVG130/NVGAOANVHES [PXACY

AG1810 (P/K}
Lontents
LOADING BELT. CAPSTAN

TENSION BAND
Order Code: SKZ7

| Wvaz
Cantenls
BELT SET, PINCH ROLLER,

Order Code: $K29

AGT200PK/AS1500PK
Contents

BELT SET, PINCH ROLLER,
IDLER. TENSION BAND
Order Code: SK23

BELT. PINCH ROLLERIDLER

PLAY IDLER. FF/REW IDLER.
TENSION BAND. FF/REW TYRE

Ecanomy Kit Contents

LOADING BELL. CAPSTAN
BELT. FINCH ROLLER. 10LER.

TYRE
£6.00 Order Cadec SK28

Ecanomy Kit Contents

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

IDLER TYRE
£1200 Onder Code: SK30

NVZ30/750v260:280/430/450/460/570 E50B 1 0' T30

Econgmy Kit Coztrals

BELT SET, PINCE AOULER

IDLER TYRE
£600 Order Code: SK2¢

NVGOUNVEEE
Contents Feonomy Kit Contests
BELT SET, PINCH ROLLER, BELT SET, PINCH AQLLER
PLAY IOLER FRREW IDLER, PLAY IDLER TYRE. FEREW
£5.00 | TENSION BAND 19LER TYRE
Order Code: SK25 £1200 Order Cada: SKZ56 £6.00
NVIIYNVTI0
Contents Fconomy Kit Comtuats
SLOT IN BELT. LOADING BELT SLOT IN BELT. LOADING BELT.
PINCH ROLLER IDLER UNIT. PINCH ROLLER. IDLER TYRE
TENSION BAND
an Ordar Code: SK19 550 Order Code: SK20 £100
N3 KALZZDOPK
Cantents Ecoaomy Kit Coarents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER
10LER. TENSION BAND IDLER TYRE
Ordet Code: SK21 500 Order Cade: SK2 £275
£3.00 p
NY7TINVTSS
Contents Econamy Kit Contents
BELT SEL, PINCH RoLLEs BELT SEY, PINCH ROLLER
IOLER UNIT. TENSION BAND 10LER TYRE ]
Order Code: SK17 5,00 Order Coda: SK18 £4.00 |
SHARP !
87 | e
Coments Economy Kit Contants
BELT SET. PINCH ROLLER BELT SET. PINCH ROLLER
REEL IDLER. TENSION BAND. REEL IDLER TYRE
VIOEQ LAMP
Order Coda SK47 £200 Ordar Code; S48 {a¥]
£14.00 |
VSN VEST YVTSBI/VC5E2/VCSEYLSaV IS
Contents Ecanamy ik Contsrts
BELT SET. PFINCH ROLLER. BELT SET PINCH ROLLER
REEL IOLER. TENSION BAND REEL IDLER
Ordar Code: SK6G £350 Order Code: SK51 £5.00
£500 | VC781/MCT8ILVCIEZZVETBA VTR VCTSYVCE0G
VCAIOVEAIIZVCAIDANTAZG2
Coatsnts Ecoaomy Knt Contents
BELT SET. PINCH ROLLER. BELT SET. PilCH ROLLER
REEL DRIVE UNIT. TENSION REEL DRIVE UNIT TYRE
EUR | gang
Order Codés SKE4 £1350 Order Code: SKES o0
l VCE81/VEEIZ/V L6V (58S VOB VLRIV VLEFAVLT00
Lontents Ecopomy Kit Contants
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
£350 REEL DRIVE UNIT. TENSION REEL DRIVE UNIT TYRE
BAND
Ordar Code: SKG2 £1350 Order Code: SK63 £500
FOR MORE DETAILS OF OVER 500
ax TYPES OF SERVICEKITS ...
PLEASE RING US!
T = ] |
[ NERSAL, |
ez | é\vq %
= w

Code

Name Models Code Price | Name Modals ﬁad‘é Pm:e ] Name Modals Price |
AKAI VS35, V559, VSES, FVSIR ... CHmg  4300p | VERTE, T35V, 105, TGV, 3
VS56, VS75 CHIE  2blp HRDS1S, 520, 527, 540, 550, 580, = TAGVM LH22  2500p
ERANADA VHSDP1 CHos _ 1100p 500, 610, 620, 560, §70. HADED, VESTI1, 243, 5055, 605 VB0,
5 THO 28000 840,850,850, 050,500 VT CHDD  2200p VCD80GG, 8105, VET212, 310,
GOLDSTAR SRV 12907, 12817 12355, 400, . 'HRDAAD, 580, 630, 868, 910, 980, 4106, 610 CH24 25005
73401, GSEI295F, G SE1891P, HADG70. HRDX20, - | TeerunkEN VR270 _ . s
200010 200510, VCPA200, 4300, EEASUSON s CRZT_ 7400p | THOMSON V0, 02N, 320, 6, 4200, 300 CHOT__ 28000,
4301, 4305, VEP 4305, 4311, 15 | VR3S VRII05 —_CHO1__za0tp VEAZ, 3%, 352, 353, 350, 365, 368,
43184320, 4320, 4958 CHzE_ 2000 VR2315, 3926, 3946, 3548 3976, | 4210, 4730, 4260, £400, V5500,
BHVSI. 1221, 1232, 1240, 1251, ‘ 1985.3995, 3997,6548 cHoz . 2800p | o  CHz  7e00p
1242, 1265, 1245, 1238, GHVE003, V516, 3825, 3345, 3948, 3976, [T A e - T tHbi za0p
3200 _ H® 70 353€, 3935, 3997, bS48 CHO?  2800p Py TRE 20000
FERGUSON 3 JVE. V38, 5V39, 8943, 894, 951, == NATIONAL PANASORIC _ NV730 _ " CHos %0
Vs, Y36, 3v4a, HRD 110, 11T, NEC. NE30EG. NE3IEG, NB31EG. NeaZ. e e
20,121,225 _CHO1 _ 2800p NeREG CHO1  2800p '&“}’***‘L*i’ ?&'ﬁ’ 'Eﬁ’"“" 7 il
TVa2, 3VA3, TVda, V45 VIR, NBYS CHIZ 2600p
3VS3, V54, VS5, VST, 8945, PHILIFS CASSETTE UFT ASSEMBLY 169120588 ﬁ' AMSTRAD M OD KIT A
8947, 6923, HRO 140, DVIBS, 150, 265, 471, 562, 761, *
141, 150, 157, 158, 160, 250, VRE180, 6182, 8195, 6285, VAS290,
HRO2S7, 56, 565, 566, 725, 755 CHoz  2800n 6291, 6220, BI62, 6367, 5393, 6ABY, "p’f r
7942, £950, FVI0B, 171, 13H, 14T, 5468, BA70, VRBSS1, 6670, 5760, VCR ‘\00 4600, 4700, 5200, TVR 1,23
8. 21R. 721, 76, 335, HRDZ3D, 576, 6870, 6970 cHps ymp +
0.5% LHx  Ze0uy VREM3 T a0y
WS, 3V, VG4, IVES, FVI1R, = W~ om mm|d PRICE:£2.25+ VAT each x|
8950, 3951, HRD170, HRO18D, 5588 “Cza 3500p
HADTD gy oo |SERRP  VCAIR,VCHES), Vo2 o | A ‘&_}5’ TR Adh '&‘ Hr &k |
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AUDIO CONTROI, HEADS

'MODE SWITCH

00, 2010, 7000, 7200, 7800 (VS50048) AMSTRAD ORIGINAL NO: 150751 Replacement Audio Control Video Sound Head
Used on: AMSTRAD TVRY, 2, 3, VCRA800, 4600MKH, 4700, i i
NV230, 260, 430, 810, 870, 2300, 4300 £3.50 |Fomar csz VCRA600, 4800, 5200, 5600, 6600, VIP3000, 5000 fouiNzHana B ERalc
Also fits: FIDELITY, FUNAI HINARI, PROLINE, SCHNEIDER, PART NUMBER MOOELS PRICE
{VS850110} £2.25 | TOWADA, UNIVERSUM ORDER CODE: AHO1  PRICE: 1350p - - =
5 VBR 0081 NVG7 etc arsp
NV830 {VS50091) £2.10 | AMSTRAD ORKGINAL NO: 153134 =iy
] Used an: AMSTRAD DD8S00, 8904, VCR2000, 6000, 6100, 8600, 8602, Y2090 V300, Nv3d0 etc e
NV300, 333, 340, 366, 688, 777, 778 8603, VCR3604, 8700, 8704, 8714, 8500, 5005, 8244 R N7 ate 750
- | Also fits: ANTECH, BONDSTEC, CASIO, CROWN, FIDELITY, GOLD-
{VS50060 £3.75 | HAND, GRANADA, HINAR), MAROUANT, OMEGE, PROFEX, SCHNE!-  vBROI0GA NV250, NVAS et 25
DER, SEG, SENTRA, SHINTOM, TASHIKO, TATUNG, TOWADA, =
NVG21, 25, NVHE5, NVDBO (VSS0175A) £2.00 | UNIVERSUM ORDER CODE: AH02  PRICE: 1450p  VBROIS 6250
| VIDEO CLEANING STICKS I =53 VCR ALIGNMENT KIT ‘ |
Price 17p each  15p each pack of 10pcs CONTAINS: SET OF 7 HEAD & TAPE PATH ALIGNERS SET OF 8 ALLEN KEYS
13p each pack of 25pcs < RCA TYPE AUDIO & CONTROL HEAD POSITIONING TOOL 0.77mm  0.90mm
Qrder Code: SP14 - RCA ADJUSTMENT TOOL FOR TAPE GUIDE POSTS Y2z ;-ggmm
MAINTEN S - RCA TYPE BACK TENSION TOOL Cvalin, e PN
| VIDEO MAINTENANCE TOOLS ]| - TENSION ADJUSTMENT TOOL FOR VARIOUS USES 240 S:00mm
Setiof 8 Allenykisnacisy |  VCR ADJUSTMENT TOOL
in a plastic walle
Order code: TOOL 9, Price 125p 3 REVERSIELE SCREWDRIVERS CIRCLIP PLIERS
Specifically designed for video maintenance I SPRING HOOK VCR HEAD EXTRACTOI;HCHO SCREWDRIVER
]
| UNIVERSAL HEAD EXTRACTOR | Ordes code: TOOL 10, Price 2900p
Hand tool designed for extracting hard to f Y F DEDAID/?
remove heads without damage to either 'L TRANSPARENT REPAIR/ADJUSTMENT CASSETE ]
the head or the mounting assembly. This transparent videocassette replaces a normal videotape during measurements, adjustments and
Adjustable so as to suit various heads. inspection. The mechanical parts come into sight and become accessible.
Order code: TOOL 8, Price 600p Order code: TOOL 23, Price 500p
PHILIPS . FERGUSON
Part Nos: 138 - 101138, 138 - 10313 1.2v 90mAH Part No: 00E6 - 067 - 001 1.2V 100mAH -
Order Code: BBO1 Price: 75p Order Code: BB03 Price: 90p
Part Nos; 138 - 10229, 2.4v 100mAH Part Nos: 00E6 - 606 - 8001 2.4V 100mAH

Order Code: BB02 Price: 135p Order Code: BB04 Price: 160p

MAKE & MODEL [ CODE_|PRICE| |MAKE & MODEL : , | CODE [PRICE
PACE PRD800, PRDS00 | SATPSU1 | 600p [ PAGE MSS200/300 APPOLE ___| SATPSUS | 900p
PACE SS9000, 5200, 9010, 9210, 9220 | SATPSU2 | 550p | | PACE MSS500/1000 : | saTPsU10 | 1230p
AMSTRAD SRD510, SRD520 | SATPSU3 | 600p | |FERGUSON SRD4 | SATPSU1t | 650p
AMSTRAD SRD500 SATPSU4 | 00p | | ECHOSTAR SRs500 _SATPSU12 | 1600p
AMSTRAD SRX340, SBX345, SRX350 | SATPSUS | 600p ECHOSTAR 65(_)0/7700/8700 = SATPSU13 | 2750p
PACE D100/150 | sA¥psus | es0p AMSTRAD SRDS00 SATPSU14 | 2600p
CHURCHILL D2MAC | sATPSU7 | e50p | MIMTEC (Surensen) | sATPsU15 | 700p
PACE M3S100 | saTPsus | 730p AMSTRAD | saTPSU1S | 650D
! SRD700, SRS50, SRX100, 301, 501, 502,
; | il 1002, 2001, SRD2000 SAT250 .
SATELLITE TUNERS , T __ SATMETER =8
PACE PRDB00/MSS200 2Ghz {221-2077062} The Satmeter is a professional partable satellite strength meter
ORDER CODE: TUNERO1 PRICE: 1400p + VAT . designed for the instailation and maintenance of satellite TV sys-
PACE PRD900O/MSS1000 2Ghz (221-21770112) tems. The Satmeter can be used as stand alone with powering
ORDER CODE: TUNERO2 PRICE: 1400p + VAT the LNB as well as in loop.
= — Through operation with satellite RX powering the LNB.
L SWITCH MODE TRANSFORMERS . - Acoustical signal: On signal strength *LED indicator: Vert/Hori
PACE 9000 * Frequency Range: 900 to 2050 Mhz *Input impedence: 70 OChm
= ORDER CODE: PACE9000 PRICE: 800p =~ * Power amplifier: 18db *Detection Range: ~60 to —10 DBM
PRD800/PRDI00 * Max. input signal: -10 DBM
ORDER CODE: PRD800 PRICE: 550p ORDER CODE; TOOL22 PRICE: 8500p
[ GRUNDIG ‘ 111 SONY RN ‘SONY |
PART No: 29703, 29102 USED ON: § USED ON:
USED ON: KV1612, KB1612, KV1614, KV2052, V2056 KV2020
C7500, C8500. C8502, C8712...ETC KV2062, KV2067, KVv2212 .. .ETC = (POWER SWITCH 21mm +Remote)
Order Code: SW1 Price: 140p | Order Code: SW5 Price: 150p | Order Code: SW6 Price: 200p
e MRS I KV1400, KV1440, KV2040, KV2060 =
USED ON: 1400, KV1440, 40, ]
R e » (POVOET SYWITEN 260t | SONY 2 PIN FUNCTION SWITCH |
Order Code: SW13 Price: 95p | Order Code: SW12 Price: 125p | Order Code: SW9 Price: 35p
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e

S——

| TIMELAG (20mm} QUICK BLOW (20mm} 1
CURRENT RATING | ORDER CODE I ___PRICE ORDER CODE. I PRICE :
___ _100mA 1 FCSE36 2 75D FUSE37 : Y
160mA _____FUSE0] 75p FUSEIT = &0
250mA FUSEG ) _____FUSLIR "60p
3SmA_ ; FUSEQ3 [ T5p : FUSELD .00
AU0mA FUSE0:  ©~ 3p FUSE0 “60p
S00mA FUSEODS : 75p FUSE2| Biip
630mA FLISENG 75p = _ FUSE22 60p
B00mA FUSEDT . &0p 1= _EUSE23 = NGOy
1A FUSEQS S __ .ohp FLSE24 K hl _60p
1.25A FUSEQ® = _+ _60p. l FUSES = 60p
1.6A FUSEl0. = pier==nnddS FUSEXS : &0p
24 . FUSEll T S R 1 FUSEL] : 6y
234 FUSEIZ o0 i PSR 60p
3.135A FUSELS e =R== S5p 3 FUSEZD 50p
1A FUSEL$ 555 | S FUSES0 = Slp
SA FUSEIS ey ] FUSE3! 30p
63N FUSEL6 &0p =tk FUSE32 _ 3
> A )
CURRENT RATING ORDER CODE i = i
3A FUSE33 100p ¥ 63A FUSE3% 100p
A FUSER 100p 1T 8A FUSE39 100p
134 FUSE3S 100g 104 FUSEA0 100p
3154 FUSEA1 8Sp
4A FUSEA2 85p
RA . 3 . ! SA FUSEA3 25p
CURRENT RATING ORDER COD PRICE
8A FUSEL 18%p
10A FUSE43 183p
o’y FUSE46 (2 G, 1 ORDER CODE
0A FUSE47 210p i mA e | FUSE4? e 825p i
NR. All fuses are made in the UK znd fully meet BS3265 & BS1362 safery standards and sheuld -
not be comipared with cheap imported types [ ** ALL THE ABOVE PRICES ABL FOR PALK§" OF 1 [ FI’JSES =
VOLTAGE TESTER SPRING HOOK
A terminal screwdriver incorporating continuity & voltage with Euroslot Spring Hook, to untock springs in audio tape recorders & VCRs
ORDER CODE: TOOL11 PRICE: 220p ORDER CODE: TOOLZ20 PRICE: 265p

Satellite Fault Finding Guide Issue 1. TELEVISION | |SEMICUNDUCTOR CDMPARISDNS 1997/8
Listing about 1,000 faults for over a Edition 6 Listing more than 31,600 Semiconductors with
o Lists more than 8,450 faults with 460 suitalile alternative complete with descriptions
range of 24 different brands. pages covering 58 different brands and base information.
Order Code: BOOKOS. Price: 1600p only - no VAT, Order Code: BODK0Z | Price: £15.50 — No VAT. Order Code: BOOK04 J
Price £8.50 - No VAT. 2

'

[ Satellite Repair Manual Edition 4 l SEMICONDUCTOR CDMPARISONS 1957
‘ — The new 1997 Jaeger Semiconductor with 952
H ' ke nformation 80,000
Video Recorders Edition 5 1997 A comprehenswe guide to receiver | Isé]:l?f:n‘:!zitn:’s‘?:ﬂl:lach greaa;l:ar ::t:;e;lus e
Over 300 pages packed with more than reviewing, featuring stock faults and keting data on SMD devices and a separate
5500 faults for different brands |nostallat|on tips. | generic tahle of all type designations.
: ; Price £15.00 Only No VAT Postage 100p Price: £40.00 only —No VAT (+ £5 Postage).
Price £15.00 - No VAT. Order Code: BOOK01 Order Code: BOOK03 Orglg_rﬁode. BDOKUB
TDESCRIPTION  _~  VOLUME CODE_PRICE AC CESSORIES 2
.‘émﬁﬂc:ﬁg@,’m 13;‘1«;1 :f,g; :ﬁ;_ DESCRIPTION _  CnDE PRICE ICPF10, ICPF15,1C PF20,
= : - ANTEX SOLDERING IRONS
SILICONE GREASE 200ML SPI3__ 170p 25 WATT 240 VAC [XS25W 240V} SI01 0p |CPF25, ICPF38, |CPF50,
FREEZE IT T70ML SPos_ 280p 15w2%r %ﬁ\éﬁcﬁﬂ%w’ S e
2% W e
R N SO0 SPIE_SM0_ § \WATT SPARE ELEMENT SERECRICPETS
CGLEANER ADML SPOS__ 58 SOLDERING STAND & SPONGES e &
'ﬁ:;)mmcs lggm ggg £ :::P SOLDERING STAND (MADE Y ANTEX} s I ICPN 5, ICPN1 0: ICPN1 5
: 1 b SPARE SPONGE S8 =
AER( DUSTER 150ML SPGB 290 SOLDER ; ICPN20 |CPN25, ICPN 38,
_AERD DUSTER 400ML SIS M4 S TG RAMMES b !
PLASTICSEAL  JooML  SPIS 2300 9 swG 500 BRAMMES )4 Suz 700 ICPN50, ICPN75
GLASS CLEANER S 750 VI [N .SPI0__ 155 " DESDLDERING AIDS e =
COLDKLENE Z50ML S 2%  SOLDER MOP STANDARD G GAUGE 12MMX13M 107 2
EXGELPOLISHE0 250ML SP18_ 1450 A 2 1M 1 D o
ADHESIVE 120 400ML SRIGIBHERT © © - CpaoEn M 2 3§3;; PRICE: 30p EACH ONLY
LABEL REMOVER 130 200ML sPae 240p - — - =
REFURB 140 a00mL sPai_ 2:p \§\ \‘% w\\\\k\
TUBE SILICON GREASE 50 GRAMMES  SP11__ 200p ;\ FEND
TURE SILICON SEALANT WHITE 75ML SP2_ 250p \‘\%\ 3 \\
_TUBE SILICON SEALANT CLEAR  75ML SPZ3  250p N \§ §'\‘ RN
TUBE HEAT SINK COMPOUND 25 GRAMMES _SP12_ 140p \\\ \
DRIVE CLEANER 200ML__ sPad 130p \
_SCREEN CLEANER 200ML P25 145p 13 3 ;
COMPUTER GARE KiT - SP26 _2100p R \\
All the above items are manufactured by Servisol
If you purchase more than one Servisol Product, postage
& packago will be charged as follows:
_300pfor-5cans 500p for more than 5cans =

Fax: 0181 903 6126

GRANDATA LTD Tel: 0181 900 2329
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GRANDATA

Tel: 01

6V MOTOR 170p MONQ HEAD 90p
9V MOTOR 170p STEREQ HEAD 110p
12V CW MOTOR 170p MINI HEAD 150p
12V CCW MOTOR 170p AUTO REVERSE HEAD 200p
13.2v MOTOR 290p
Modeln & Description _Order Code __ Price Models & Description Order Code Price
Arwa SAD30, SLCHY, SLP1SD, SLP170, SLP200, SLP20, SLPZ23, SLPZ30, SLPZR0 SLPa3s,
XCoo7 Ll KSSEIBIA 1900 SLP370G, SLPAQOC, SLPS5S, SLP727, SLP9gS, SLPATD, SLPC20, SLPC?S, SLPJ25.
DX-930A, DXOL~ KSST52A 1500 SLPJZ6, SLPYZY. SLPJ3Y, SIP.1e5, SLPKS, SLPK26, SLPSSD, SLPS70, SLPS700. SLPSAL, SLPSSCO SOAADTOA _ 23S0p
CXLEY, CXLG6G, CXLEY, CXNET00, CXNIZE, CAINII0D, CRN340, CXNAD0, TXN430, CXNS4d, PHILIPS
CANSS0G, CANSI0, CXN9IS, CXNVZD, CXSL70. DXZ3100M, FONGIS, FONGE36, FONGI9, AZENL, . . 487265 00p
LLX60, LCXB6G, LCXTOM, LCXBD, 7400, M75. NSX320. NSX360. NSX600, NSX430, mmc?,‘}‘;}“é,“f;;‘; ﬁ-&;" %m e o
NXS390. NSX352, NSX929. NSXD636, NSXDO39, NSXV20, SXFNSSE SXFNS20, XC300. 480, CD482, CD500, CO502, CO582, (53, C0584, CDO1D, CI20, CDEM0, COTS0,
XCE50. XC750, XC90G, XCIE0, XCRI9Z, @,x_—,—g_sssu XG400. XG0, ZD3V0OM. ZD3 1 KSs1524 1500p £D781, (D782, CO840, CDAR3, COYEC, CDF104, COMA'IS, FCD18S 69130209 35000
CXAF1, CXLT. CXLBG. CALCSOP, CXZ58, DXM14G, DXMT5, DXMTS, DXMT7, LOXS0, LOGT. ASZAD. AS4LS, AS540, ASGR0, AZBIAE, AZEGH, CDUT0, CO0SO, CDO9Y, C163, COT65,
LCXAG, LCXAPL XCOO2 XCOOA XCOOB.XCTYT KS$2108___ 2000p C0Es0, CD710, CD720, CDT32, £D740, CO7S0, CO910, CO920, CDA3S, FW1T, FWR1,
XP31, XP33, XP55, XPROG =3 KS2204 _ 2500p FWzs, FAV330, FW38, FWJGOM Fwep, PWaT, F\ag, FWs5, FWSS, FWG3 COM12.1 1300p
XPEXF? = KSE331A  3400p T01210:30 ] - COM1z& ___ 2200p
AKAI AT3006 = KSS2108__ 2000p
£D73, Dt3a ‘i _KSSi51A J300p 2720 OPTIMAGS 3300p
TC2s, C026. {677, C032 CCas. (D37, Chs2. (s, CD7, CD650, L0570, C059, COTSD, D79, P{ONEER
CON20, COMSEC, COM3?0, CDEM770, COMSSS MXSS0. MXS2, MXE30 MXE70, MX750. MX850 _KSSZ10A 1800p POIADO, PDII410, PDMS00, PDMS10, FOMB00, POMBIY, POMTA0, POMTIG, POMTI0,
DENON POTI03. PDT408, POTS0, PONS40M, FOXS50ML PDZSEOT, POZ72T, PDZTIT, POZEIM,
DCD153, DED1520, DCDEI520 _ KESi5iA 1900p POZE2M PDZE3M, PDZS6OM. XDZ53T, XDZ54T KSS151A 1900p
DCO1+00, OCO6D0, DCRa00 == T TRmimeA 1600p W32 RooM. G101, PO201, Prraz, PDAY, PO+500, POA700, PDG2F05 700, FOGS, POSSI0, PORI00, :
DCD129, D520, DEDE N, DCDEZT, DCDSSO, DCDB10. DCD320, DCDBSO, DLDBT0 DCLAZ0™  K&s210a 1850F PO7700, PDZ700, FOSTO, PDCPAZ0. PDCPa2EAE, FUCPSZ0T, PDJ40TT, POSOCT, PDUBGOM, PDJSOOM,
DCDTD15, DCO1290, DOL2060, DCD0BIG, HCO31S, DCD-1an, DCD5ED, DEDE15, ICOTI, POMA30, POM4Z0. PDISS0, POMS30. POMESG, POMTS0, FOWSI1, FOFTIT, PORT2AT, POPS M.
DCo825, DCDES0, DODBYS, DNZOOOF KSS2404 . 3000p PDPIZ0M, FDSE01, PDSENT, PDS701T, PDSTONG, PDSS01. POTI10, POTS10, PDZ, PDZ5HIT, POZ74T,
GOLDSTAR POZE4M, PDZ570M. PXATS4S. S125C0T, $135C07, S303CDM, SHICDT, SS05GM, S505DT, STOTOM.
CD52A, CDIS2A, CO952L2, (09528, FFHIOTKL, FERITIWL, FFH222A, FFHZT2L, SATOTM, SH09DM, ST00T, XCP410M, XCPLIOT, X0Z547. XDIS5T. XD264M, XDZMT, XRP3I0, XRPIH) PEA1030 4400p
FRR333L, FFHI72K, FBOB, FRE06L I KSS216A 18009 PDM400, POMATD, PDI500, POMS 0, PDME0S, PDME1D, PORETO0, PORTT10, POMT30,

D520A/L, COBI0S, FFHZIZALFFHZI2E = KSS210E 2000p POT303, POT403. POTSA3, POXSMO0M, PDXSSOM, POZ560T. PDZI2T, POZT3T, PDZB 1M,
cnuums = POZRIM, POZR3M. PDZOS0M. XDZ53T, XDZ54Y, XOZ557, XD263, XDZ62M, XDZEY0, XRZE2 PWYI00S 4800

HOPM3 21s0p SAMSUNG

ocuaaucmnwcosm WCTE, NEWY Msc = “Kss2104 1800p COZE et s o & e HOPM3 2150p
KRCR100_ARTI00CE, RR3I00CD. RAADOOCD, RRET ,m KEE2108 D200, COT310, SCM6000, SCMESO0 ___KSS2IA  1800p
CDP80, COPSD = K5S220A 25009 RCD1200, RCD1300, RCD'1350, RCDN600, RCD2600, RCD930, RCDSSE, SCMFS00 " SOHSOTLN 3600p
CDPBS = _KSS23TA SANYO
L0905 A OFTIMAS 3000p OCFS3, BCTsS, DCHS0Z DCXT01, DEX702, DCXBO2, DEX8IY, DCXBIIN. MCOZ 0.
HITACHI PART Ne. 8142186855 e Mg
DAWSED HOPMS 24 DDCFSS, MCDAS0K, 660K, MCDZ30L, 60F. PART No. 6142205005, 614220
EX10 T KSS2104 180 DCX1800MD. DCX1003 MD, DCXS03, DCX915 s uszm__nog
AXETD K582108 2000p DCOR, DCDTIU, DCD26, DCan, DCD30AT, DCDE, DCDEY, DOMST, DEXTI0, 6CX120,
JVC. T DCX210, DCX220, DCX393, DCXB94, MCOMSA0L. JACOMSS0L, MCOMSESOL. MCDZIL,
19501992, LATE 1567-1988 - XLEJOUEK, XLEITBK, XLES18C XLESOOBK, XLMESIBK, XEVI01BK, MCOZ2L, MCDZH, PART No. 6142391303 — -
AV211BK. LE73aK VS g CTIOUT 74110 X 2B, (234K K211 B OPTIMAZ _ a000p DCDI2 PART No 64t % 37000
DG NI SYSTEMS - MOTELS 1390 T892 OPTIMAG  £080p MCDZ31L, MCDZe M, MCOZ61L MCDZTIL xssma 2000p

ACH, ca M X3BK, ca MXTIBE, UX-AS, UX A, XL M309, XL M<03BK, XL Ni40S, XL-M408, SHARP
L MBB4BR. XL-MSOSTN, XL-M508, XL-MEGS, XL MTOSTN, XL VIJ1BK, XLV151TN. XL-YZ218K. €0 143, CD 307, CD-302. CO-304, C0-310, CO-CI, COL700. €D LEDY, CD-LA1, CO-LID, CC-X16,
ALV21TN, XL-202BK, KL V25TTN, XL ¥252BE. X{ Z1050TN, XL Z551TN, XL 75526 OPTIMAS 3000p £O-X12, C0-X15. CD-X16. CO-X17, €D X20, (D-X3, CKLE50, CMSS5CD, DX-150, DX-160, DX 260,
854 ONV/ARDS - CAESBEX_ CAMCG?, CANXGS. CAS20BK. CAS203K, VASEG, CASEORBK, X450, DX-261, DX 650, DX 660, DX.569, DX.A3, DX-N25, DX R554, DX-R, DX-R75. OX A7S0,
MXS20, MXS30, MXS60, PCX108, PCX130, PCX5S. ACXZ30, RCXA20, RCX520, RCXB20, DX-R77, DX-R770, DX R820, DX-RA40, DX-Z100, DX-Z1000, DX-Z1500, GFCDS5, OT-30CD, O7-3320,
RCX720, UXAZ, UXAS, UXASS, UXCT, UXTI, UXT3, XLF115, XLF116, XLF215, XLF216, QT-350C0, AT 37CD, QT-36CD, QT-C020, QT-C033, RS9S, SC-T7CD, SC 93CD, SCRSS, SG-AL,
M MCI0BM, XLMXGZ, XLMXGS, XLV1ESTN, XLY1 645K, MLV V72, XINZE3TN, XLV 2648K, SGWICD, S6-W2CD, SYSM2, ZCDTCD. PART No. RLTRHE122A722 RHB122A 5750p
XLV274BK. XLZ453TN, XEZ464BK, XLZTT4. XEZ674, XTMXGD. KTMXGS, XT550 ___ OPTIMAGS  3300p QF-50C0, GT-60CD, OTHICD. PART No RCTRHB124AFZZ RHBI2AF __ 2500p
KENWOOD DXR-8408. PART No. ACTIRHB130AFZ7 T RHEI0AF  2800p
DPAT, CPS605G. DP2020, DPEY, L1000 . KS551524 1 CDS380F, 360H, 370, 450HE, CMS 150CDH, CMSRZ00CDH, CP150, C_Pﬂdon TPS360, 370.
DF 1020, DPTET0, DP2010, DP2630, DPIGT0, GPIBA0, DPIE0, DPIOAE, DaaT, DFsdmd, OFFdas, | s PART o, RCTRHEISEAFZZ — —— —BHBLAF 45009
DRS040, DPS20, DP7030, DP7040. DP7050, DF730, OPS20, DFY30, DPIS0, DPMES0 DPMES30,
DPMTT30, DPMESD, DPMaS1. DXB520. M225. M25. M256, 550, PLIN30, POMSSY, REXZS. KS5220A XS5S2408 3000p
RXDCI, RXDC3L, D702, UC302 — __ KSSI0A 13 KSSTTIA = i TKSSHZIA
DRC4z, DPC72, DPL7T, DPCSY, BPC32 S KS520A 2500p [ - : “KSS1S1A  1900p
DP1050, DP2050. DP30ED, DP501, DPSOB, DP722, D776, DFS5, DPSS. MTIA, 03040 e i e 5 X KESIT0A 1800
UDS0Z. UD70, UD701, UDYO, XES i KSS2:04  3000p 5 = KSS2108 2000p
DPCI21. T, i orc.oPern— —— © TKSSTA_ 3400p === —= = ~ KSS20A 2500p.
DF1660, DP2UA0. PART No: FCTRHBIIGAFZZ TR A58 KSS331a 3400p
PANASONIC = — KS53604 2600p
SLP177A, SLP202A, SLP212A, SLP2224, SLPZTIA, SLP3TTA, SLPATTAK. SLAATTA TECHNICS
SLPGLO0A, SLPG200A, SLPGA00A, S_PGSD0AK, SLPGSOGAS. SLRI24A, SLPI26A, SLP200, SLPZ0, SLP250, SLP233, SLPSES, SLPTTT, SLP9SS SLPAID, SLPC20, SLPJ2S,

63130208 5500> SLPJ3. SLPST00, 5LPSI00 S0ADI0A 2350p

SLPJZTA. SLPU28A, SLPUIZSA, SLPJISA, SLPIITA SLPJ3EA SLPJ46A

Oescription Code Price Dascription Code Prica Bescription Cade Description Cods  Price
AKA A512120/230 RC00 650p | PANASONIC SONY
RC-V10A RC876  650p AS514730 RC301 B50p | EURS200 RC200 650p RMB04, RME0S, RME06 RC140 650
RCV3IB RCB91  650p A50828470 RCS02  B50p TCZ200 RC204  550p 32 CHANNEL RC140  650p
vsa RC8I6  650p A518612 RC903  650p | VSOQO3ST/NVIZG RC202  650p RMB13 RCI41  650p
DEGCA §CLO0Z RC304 650p | TNOGZI RC203 6302 | Rase32 RMezs RGI0  600p
RC70 RCBes  650p | C20%6 RC305  650p | PHILIPS TATUNG
e A511940 RCe06  650p RC5002,5154 RC134  B50p FXA RC877 650
R 655602H RC1920 650p XT3 NON TEXT RC135  650p P
RCS05B RCETS  6S0p 69117032 RCI78 850 Rc7o LESE - 5
T P | Exi0EASTTEXT RCE34 650
GRANADA 1FB13, 14,15 RCI43  g50p | 61T RCIS)  650p p
UNIVERSAL TEXT RC309  B50p I RCI%&8  650p RC5891-UNIV RC300  550p TELEFUNKEN
MK4 TEXT, 701556, 701156, 701336 RCBC  650p | pgags RCX5 ghop | RC38 RC301 650p | FBS32 REE32ST 650p
95788 RCBEZ  650p G305 ARG 630 KT3TEXT RC5301  650p FB639 - RCA3Y  650p
944900 RC883  650p FSS/1-10/1 RC307  B50p RCS352 RC5352 650p THDRN/FERGUSGN
1 RC5375 RC5375  650p 3V35-42 RC342 600
GRUNDIG VS5 RUK AC308 6500 | pc=STANDARD RCI00 550 P
TPIGOE RCIOT  650p | VS41 RCI0B  6S0p | piiges RCa03 pmgp | D312 RC344  650p
TP200, TP300 RC380  650p MULTICONTROL {17C20} RC311  650p 3v57-38 RC628  650p
TPA0 RCAGT  60Op LOEWE SALURAL TXIOTEXT RC732 575
TP530-600 RS0 650p | perf RCME  650p | SeniES RCI90  B50p |  7X10 STERED TEXT RCI3  575p
TP300, TPEI0 RCEI0  650p 8173 RCSE2  €50p | TCo-g0-100 ACT40  60p
TP621 RCE12 650p | MATSUl SANYC - V55, V11 RC783  650p
010278601 ACBAY  650p RC218, RC2Z2, RC228, RCZ38 RC140  650p ’ X
TP630, TP6SO RCESD  650p i B JXGE RoarEie i TX100 FASTTEXT RC789  650p
TP666 RCB60  650p 30p JXDE RCE8s ssa: TX100 ST, FASTTEXT RC783  650p
P61 RCo61  650p NOKIA VHRZ300 RC8M  E50p PROFESSIDNAL RC790  850p
HITAGH! SATELLITE RCSSO 6500 | pesog RCSS5 E50p | TOSHIBA
CLEBDO-CLES30 RC140  650p ORION SHARP Cre37 RCI50  650p
AB17402/655602 RC1920 650p RCS3 RC832  650p GOT21CESA, 123CESA, 204,251  RCI40  650p cTang RC951  650p
WE STOCK REMOTE CONTROLS FOR OVER 5,000 DIFFERENT MODELS
RING FOR MODELS NOT LISTED ABOVE ON 0181 200 2329
8 way Preprogrammed Universal Remote Control 2 way Preprogrammed Universal Remote
A single remote control to operate Talavisions, Videos and Satellita Receivers. - Replaces up to 2 remotes (TV/Satetllite}
Plus Auxifiary Options! - Simple key arrangement
* Replaces up 10 8 remotes with one - Simple 4 digit setup routine i « Set-up by library review
+ Controls 1000s of models - Teletext functions with Fastext Order Code: 2 WAY PRICE: 925p
« Clear {large key] layout - Code Search Facility -
= Stylish and easy to operale * Replace broken or lost rémates
* Qriginal remote not required
Order Code: 8 WAY PRICE: 1450p + VAT
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Part No. Code  Prica | HITACHI 45150119 L0T169 1500p | TLF 14520F LOT40 1500p | 094010200.7 LOTSY 1s00p | 1-439-303-31 LOT94 1300p
AKAI 2024583 LOTas 1050p | 45150124 LOT137 1600p ' TLF 14823 F LOT3% 1850p | 0840102106 LOTS9  1400p | 1-439-303-32 LOT9s  1300p
45150344 LOTS6 1650p | 2432101 LOT79 1600p | 45150146 LOT136 1600p | TLF 34567 F LOT38 1250p | 094-01027M0 LOT185 1825p | 1-439-317-00 LOT9S  1550p
10121401703 LOT278 1300p | 2437461 LOT169 1500p | 45150301 LOT169 1500p | TLF 14568F LOT20 1500p | 0940103807 107245 1900p | 1428-311-1 LOT9S 1550p
101-220005-03A LOT?2 1600p 2432617 LOT80  1800p 4515 03 G2 LOT180 1550p TLF 14584 F LOTa1 20000 094-010520.8 LOT186 1325p 1439-311-13 LOTSS 1550p
P 050137 LOT27 * 1450p | 2432651 LOTBO 1800p | 4515030¢ LOT169 1500p | TLF 14586F LOT4z 1800p | 094010871 LOT285 1450p | 1-439-311-31 LOTS5 15500
B 06337 LOT207 1550p | 2432761 LOT169 1500p | 45150305 LOTI80 1550p | TLF 15606 F LOT256 2000p | 610.018.6620 LOT189 16509 | 143331132 LOTS5  1550p
D 056°37 LOTS6 1650p | 2432081 LOT37 1200p | 45150306 LOTI68 1550p | TLF 70012 LOT78 1500p | 610.018.6637 LOT215 1800p | 1-439.331.22 LOT9s 1550p
D 059737 LOT200 1400p | 2432981 LOT37 1200p | 45150308 L0T22 1250p | TLF70012F LOT78 1500p | SHARP 1-439-33141 LOTs8 1560p
D 06937 LOTSé 1650p | 2432982 LOT37 1200p | 45150309 LOT178 1500p | TLF70012A LOT78 9500p | ATRNF1220CEZZ LOT39 1850p | 1.439.332-00 LOTI9  1800p
FCM 2015 AL LOT78 1500p | 2433011 LOT171 1650p | 45150310 LOT158 1550p | TLF70018 LOT274 1550p | RTRNF1783BMZZ 10T202 $800p | 1.¢39-332-11 LOT9  1800p
L FERGUSON 2433012 LOT171 1850p | 45150313 LOT30 1250p .| TLFI0018F LOT274 1550p | RTRNF 1783CEZZ LOT202 1800p | 1439-332-21 LOT#  1600p
00D3.508001  LOT8 1250p | 2433014 LOTI71 1650p | 45150314 LOT172 1400p | TLF 70161 LOTZ78 $300p | RTRANF 1786 8MZZ LOT211 1850p | 143g-332-41 LOT100 1600p
00D-350R002  LOT3@ 1250p | 2433212 LOT168 1500p | 45150315 LOT22 12509 | MF70162 LOT72 1600p | RTANF 1786 CEZZ LOT211 1850p | 143933242 LOTI01 1450p
002508002 LOTZ76 1a00p | 2433201 LOT172 1350p | 45150318 LOT192 1550 | TLF 701624 LOT7z 1600p | RTRNF 2000 BMZZ LOT214 1600p | 1.439 252-52 LOT100 15009
0003515001 PLT LOT276 1400p | 2433301 LOT2¢6 1600p | 45150319 LOT3¢ 1250p | TLF70162B LOT72 1600p | FYRNF 2002 BMZZ LOT307 1450p | 1.439.233 00 LOT270 1550p
20 Da208001  LOT78 1800p | 2433441 LOT188 1500p | 45150320 LOT130 16850p | TLF70162G LOT72 1600p | RTANF2002CEZZ LOT307 1450p | 143333311 LQT270 1580p
(lpazeB00z LTI te00p | 2033482 LOT191 1600p | 45150322 LOTi96 18500 | TLF770018 LOTZ7+ 1550p | RTRNE 2003 BMZZ LOT308 1350p | 143333312 LOT270 1880p
00P4z3E002  LOT220 1250p | 2433457 LOTB1 1350p | 45150324 LOT184 15500 | PHILIPS RTRNF 2004 BMZZ LOT307 1450p | 1.139.363-11 L0265 1400p
00 D.4235.002 HTI LOTB1 1350p | 2433452 LOTe2 1250p | 45150325 LOTZ2 1250p | 482214010142  LOT1s2 1800p | HTRNF 2005 8MZZ LOT0B 1350P | 1.439-363-21 LOT258 1400p
00D4235.00701G LOTBT 1350p | 2433453 LOTEZ 1250p | 45150326 LOT198 1660p | 4227140101125 LOT134 4450p | RTANF2006BMZZ LOTI08 13808 | 1439.967.11 LOT311 1a50p
0004260002 HTl LOT38 1250p | 2633455 LOT234 1600p | 45150328 LOTZ7 1450p | 282214010125  LOTH2 1700p | RTRNF 2007 BMZZ LOT307 1450 | 14393871 LOT311 18505
W0 HOJ012a00  LOTI82 1asop | 2433521 LOT8S 1600p | 45150329 LOT153 1650p | £822160 10151  LOTI02 1700p | RTRNF2023BMZZ LOT3I0 15009 | 143941611 LOT255 1600p
Gbaosaon  LOTe2 1250p | 243358 LOT22 1260p | 45150330 LOT179 1550p | 82214010161  LOTI03 1250p | SONY e LOT253 1600p
cepaomooy  LoTe2 1250p | 24NTRY LOTE2 1400p | 45150331 LOT207 1650p | 482212010171  LOT104 1500p | 3753100 LOT275 15000 | 42331521 [0i755 1600p
3000,  LOT2 1a0pp | 24375 LOTo1 1300p | 45150334 LOT56 1660p | 482212010175  LOTI14 1150p | 3-439-243-00 LOTS1 1800p | 1 aacaiez3 £OTES 16007
e oaomo  LOT2z 1agep | 2933752 LOTO1 1300p | 45150335 LOTISE 1550p | £822 140 1039«  LOT105 1500p | 1-439-243-1) LOTS1 7800p | 4e i1 L0255 1800p
SeCiosront  LOTB tasop | 23382 1OT250 1350p | 45150338 LOTZ7 1450p | 482212030198  LOTI16 1600p | 1-429-243-12 LOTE1 1800p | ¢ ocardeq o oe=Rheos,
roDa0ss0ol  LOT20¢ teoop | 2435891 LOT23 1400p | 45150340 LOT200 1400p | 282212010201  LOTI04 1500p | 143924331 LoT228 1700p | oo (oTT7 R
cebagencol  LOTEr tooop | 2433892 LOTE4 1450p | 45150341 LOTS6 1650p | 422212010226  LOT118 1550p | 143824332 LOTz23 1700p | LS00 G 1500:
O b3mscor  LOTH! sooop | 19538 LOT23 1400p | 45150343 LOT156 1550p | 432212010245  LOT111 1500p | 1-433-243-41 101229 1700p | rociec
upsemm rw jeor |G lom oo | fwmw lone wew | mInmn g | HRIR  lo e (e lons s
1550p | < - 48 1600p
FETX 10090 DE6  LOTO4  1S00R | 530947 LOT33 1000p | 45150350 [OT27 1450p | 26221010263  LOTN? 1650p | 143224421 L0Ts& 1800p | 01 LOTI31 1550p
g“ WHITE  LOTUE 18508 | 5434149 LOT33 1000p | 45150351 LOTZ7 1450m | 282214310263  LOT210 1350p | 1-433-244-31 LOT48 1800p | 37012 LOT131 1a50p
100 100 DEG LOT34 1600P | 434774 LOTa4 1050p | 45150375 LOTs6 1680p | 482214016271  LOT208 1650p | 1-439256-00 LOTes 1650p | 31013 LOT131 1450p
GRUNDIG 2434774 LOT44 1050p | 45161601 10722 1250p | 482278010774  LOTIZ3 1450p | 143925511 LOTas 1550p | S1014 LaT131 14500
29201.008.0% LOT153 37500 | 9431453 LOTS6 1800p | MITSUBISHI | 4872140102827  LOT122 1300p | 1-433-256-21 LOTes 1650p | 37015 LOT131 14500
29201.014.01 LOT140 15000 | pq3aa55 LOT234 1600p | 731003 LOTST 1550p | 482214010283  LOT104 1500p | 1-439-256-22 LoTas 1e50p | 3076 LOT131 1a50p
29201.015.01 LOT149 1400 | 3434503 LOT44 1050p | 27616399 LOT4g 1500p | 482214010234  LOTIZS 2150p | 1-236:276-21 taT70 1700p | 310V LOT13) 1450p
29203.017.01 LOTE0 1250p | 2435062, LOTZ96 1400p | 334 BO7BO3 LOTSC 1450p | <822 14030306  LOTI10- 1200p | 1-439-280-00 LOTe2 1600p | 37018 LOT131 1450p
29201.018.01 LOT163 130Cp | 213533 LOT87 1000p | 334 B 07863 LOTSC 1250p | 482210010325  -LOTI32 1500p | 1.439-280-13 LoTs2 1s00p | 37018 LOT131 t450p
29201.018.62 LOTE1 1700p | 2435931 LOT251 1450p | 334BOBIGA LOTTL 1600p | 482212010326  LOT122 1300p | 1-433-785-00 L0T4s 1300p | 1810851 LOTSS 1400p
29201019.01 LOT62 12500 | 2a351a1 LOT282 1300p | 334 B0BIGS [OT295 1600p | 482214010328  LOT124 1a50p | 143928511 LOT4s 1300p | 2633751 LOTO1 1300
29201.019.02 LOT62 12500 | 2435301 LOTEB 9J450p | 334 P 78506 LOT51 1550p | 482214010348  LOTI06 1250p | 1439-286-12 LOT4E 1300p | 2433752 LOT250 1350p
29201.022.01 LOTE2 1700p | 2435671 LOTSS 1800p | 334P 18507 1OT75 1500p | 482214010353  LOT284 1450p | 1-439-286-13 LOT45 1300p | 3236022 LOT281 1300p
29201.022.02 LOT166 1600p | 2436201 LOT108 1200p | 5908030G8A-A LOTI0 1500p | 482214010356  LOT28: 1400 1439-286-21 LOTi5 1300p | 23236082 LOTI31 1460p
29201.022.03 LOT165 1350p | 2436202 LOT109 1200p | 010837 LOT2g 1500p | 482214010367  LOT206 1400p | 1-439-288-00 LOT228 1750p | 23236038 LOT288 1400p
29201.022.04 LOT165 1350p | 24321012 LOT?9 1800p | DCFIS7T LOTZ73 1700p | 482214010369  LOTI09 1200p | 1-438-288-12 LOTzza 1750p | 23238138 LOT288 1400p
29201.022.04A LOT165 1350p | 2433451H LOTB1 1350p | DCFATIA LOT272 1300p | 2822 140 10381 1.OT128 1300p | 1-43%-28%-00 10T47  1400p | 23236255 LOTZE9 1500p
g%g:,gum tgieg‘ 1600p | 2433453H LOTB2 1250p | KFS 602268 LOT279 1550p | 482214010384  LOT1Z7 1550p | 1439-289-21 LOT47 1400p 2323&2; LOPH 1400p
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Universal Pre-Programmed Brand Replacement Remote Controls

@ Brand for Brand Replacement ® Pre-Programmed for the latest models
Each remote covers the major functions for TVs from As well as operating current and carlier Models
one major manufacturcr as well as many clones. these remotes also contain information for operating
® Codeless set-up new TV models |
® Teletext and Fastext @ Replaces broken and lost remotes
All these remotes support Fastext and a wide range of
other Teletext functions o CE ag.Eroved ; — -
BRAND ORDER CODE : BRAND ““ORDER CODE
PANASONIC RCUNIO01 MITSUBISHI RCUNI0O5
SONY RCUNI02 NOKTA RCUNI0O6
PHILIPS RCUNIO03 SAMSUNG RCUNIO7
HITACHI RCUNI04 Rl _ 3

PRICE: £8.50 + V.A.T.

GRANDATA LIMITED
K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, SOUTHWAY,
WEMBLEY, MIDDLESEX, ENGLAND. HA9 0HB
Telephone: 0181 900 2329 Fax: 0181 903 6126 E-Mail: grandata.ltd@btinternet.com
OPEN Monday to Friday 09:00 - 17:30  Saturday 09:00 - 14:00
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From the above it will be clear
that beam current limiting has little
effect on doming. Therc is enough
energy in the beams to cause dom-
ing when the CRT is operating
within normal limits. If the beam
current is excessive, the symptoms
will be worse: double the beam cur-
rent and you double the power dis-
sipation and hence the heat in the
shadowmask.

I feel that the symptoms Jim saw
are the result of shadowmask
detachment. If you study the con-
struction of a mask and frame you
will see that there are spot welds at
various places. These are subjected
to continual stresses as the shadow- |
mask expands and contracts. As a
result, a less than perfect weld can
fail. When this happens, mask
movement as 1t heats up ceases to
be unidirectional — becausc the
mask is ai this point free to move in
a direction not intended. A very
noticcable purity error wilf be
apparent when there is high bright-
ness in the vicinity of the detached
area.

In such a casc the best course is
te replace the tube or, failing that,
keep the brightness and contrast
down, as suggesied by the othcr
engineer.

Geoff R. Darby,
Proprietor Monitech,
Earls Barton, Northampion.

Monitor Servicing
Since starting to repair monilors
I’ve found a new type of clientele.

LETTERS :
e

On the whole they are far more
appreciative of my skills, especially

i2v

the PC shops and thc self-employed  From cort
computer engineers who pass their pars 2,200 v
customers’ monitor problems over T T |
to me. [ 100 respect them for their o
knowledge. ta)

Tt makes a refreshing change to
work for these people. T do get tired 1***-"'—‘ 1n
of members of the general public, P IS 5.“’.“" s |12
who always seem to want some- Rl |

thing for nothing and are so quick
with condemnation when things
don’t go their way. ['ve lost count
of the times I have had to listen to
people moaning about a TV engi-
neer they once went to but have
stopped, normally for some trivial
reason. I generally end up feeling
sorry for the engineer.

John Edwards,

Welling, Kent.

Mel’s Mod

Recent Alba/Bush sets and their
derivatives (Onwa chassis) gencrate
their running 12V supply from a
winding on the line output trans-
former viu a simple resistor/zener
diode regulator — see Fig. 1(a). The
most common fault with these sets
is failure of the zener diode. which
goes short-circuit. The feed resistor
then goes open-circuit, with loss of
the 12V supply. We’ve tried fitting
replacements. but they don’t last
very long.

The solution we now adopt is to
forget the resistor/zener diode net-
work and install a three-pin 7812
voltage regulator — see Fig. 1(b).

T‘T

[8:3] D382

Fig. 1: Top (a] the zener diode
12V regulator circuit that’s used
in many Alba/Bush and other
sefs (Onwa chassis). Bottom (b)
Mel’s mod, using a 7812 regula-
tor instead. It would be prefer-
able to add 0. 1pF decoupling
capacitors at the regulator’s
input and output.

We’ve never had any comebacks
after doing this. The modification is
known locally as “Mel’s Mod™”.

Depending on the exact chassis
type, implementation of this modifi-
cation is either easy or moderately
easy.

Note that the HT voltage should
always be checked. It can rise
because of failure of electrolytics in
the primary side of the power sup-
ply.

Mel Davies, Holland Electronics,
Skelmersdale, Lancs.

Obituary

asaru Ibuka, co-founder of the

Tokyo Telecommunications
Engineering Corporation, which was
later to become the Sony
Corporation. died of heart failure on
December 19th, 1997, aged 89. He
was born in Nikko City, north of
Tokyo, in 1908, and attended
Waseda University where he carried
out research in the photochemical
laboratory- During this period he
developed a neon light modulation
system, which won him a prize at the
1933 Paris Exhibition, and acquired
a2 knowledge of the properties of
tape.

He founded the Tokyo Tele-
communications Engineering
Corporation with Akio Morita in
1946. It was a small company whose
aim was to look for opportunities for
new products using new technology.
One of his first bright ideas was an

Masaru lbuka

electrically-heated carpet, which
sold very well. But it had no thermo-
stat and no heat-insulating material,
and was thus potentially dangerous
when laid out on the traditional
Japanese floor with its tatami cover-
ing. When the main hall of Horyuji
Temple, Nara was bumt down
because of a similar product made by
another company. Ibuka decided to
stop production.

His research into tape material
brought the first major breakthrough.
with the development of magnetic
recording tape in 1949 followed by
thc first Japanese tape recorder a
year later. In 1955 Masaru Ibuka led
the development of the first Japanese
transistor radio, which was apother
success. The company’s name was
changed to the Sony Corporation in
1958 — a snazzy namc was required
for its products — and soon became

internationally known. A transistor
television receiver followed in 1960.

There were other innovations dur-
ing this period, but perhaps thc
biggest project that Masaru Ibuka led
was the development of the Trinitron
TV system which went into produc-
tion in 1967. Other innovations fol-
lowed, including the Walkman and
the development, with Philips, of the
compact disc.

Masaru Ibuka was president of the
company from 1950-71, chairman |
from 1971-76, honary chairman
from 1976-94 and chief adviser from
1994-1997. His final title at Sony
was as Supreme Founder and
Consultant. But Masaru lbuka had
collapsed with arrhythmia, a heart
condition, in 1992, after which he
was confined to a wheelchair. He
was marricd twice, and is survived
by a son and two daughters.
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Reports from
Michael Dranfield
Brian Storm
Chris Watton
John Trimmer
Gerald Smith
Roy Gaddas
Terry Lamoon
Adrian Spriddell
Ronnie Boag and
Michael Maurice

Samsung S11240/1260

To disable the auto-tracking when
carrying out deck adjustments. sol-
der together pins 4 and 6 of IC202
This is not mentioned in the service
manual. M.Dr.

Sharp VC9300

These well-built VCRs from the
Eighties videc boom seem to go on
and on, with very few problems
apart from failure of the reei 1dler
and cassette lamp. Something that's
becoming more common however
is failure of the tape to be wound
back fully into the casscttc. The
cause is a weak reel motor. It’s a
great pity that this is no longer
available from Sharp. You can
incrcase the reel motor’s unloading
torque by adding a [2€2, 0-5W
resistor across the cmitter and col-
lcctor of transistor Q7754. M.Dr.

Ferguson 3V36/JVC
HRD225
If the cassette housing refuses to
accept a tape and the 1eel motor is
turning. you will find that a circuit
protector on the bottom PCB, at the
back next to the word ‘Elna’, is
open-circuit. In every machinc I've
come across where this N15 protec-
tor has failed the cause has becn a
shorted loading motor.

i’ you're stuck, a motor from an
old cassette housing can be fitted —
by swapping the pullcy over. M.Dr.

VCR Clinic

Amstrad DD8900

If you have tuning problems with
one of these double-decker
machines, i.e. some-stations can’t
be stored. try replacing C7, C9 and
C15 in the IF block first. They are
alt 1pF, 50V: the 105°C type
should be used. M.Dr.

Panasonic NVHD100

Slow rewind with four-hour tapes
was the complaint with this
machine. On test, rewind was
indeed very poor with the sample.
four-hour tape provided. After
extensive checking and testing I
replaced the end sensor diodes
Q1301 and Q1502, more in hope
than anything else. But this cured
the fault! The part number for both
of them is PN205L. B.S.

Panasonic NVJ45

1

The E-E picture had jagged verii-
cals and the playback picture was
non-existent. For video problems
with thesc machines IC302, which
is expensive. is the first suspect.
Fortunately on this occasion the
cause of the trouble was C1127
(330pF. 10V), which smooths the
unregulated 6V feed to the series
regulator in the power supply. B.S.

Saisho VR3000X

There was no sound recording.
Playback sound was OK with pre-
recorded tapes. and the E-E sound
was also OK. A healthy sincwave
crasc bias. about 60V p-p. was pre-
sent and bulk erase worked. There
was a good audio signal at pin 19
of the audio processor chip 1C5001
on the audiofIF module. but no
audio signal at pin 2 of the BA7755
audio record/play switching chip on
the same board. It had an internal
short. C.W.

Matsui VX755/Saisho
VR3600
The UHF output was intermiitent

because of loss of the supply to the
modulator. A check at pin 5 of
CNS501 in the power supply showed
that there were no problems up to
this point. The veltage herc is
applied to the 2SC2274 ripple filter
transistor @507, which was going
open-circuit. We didn’t have one in
stock. but a BC639 proved to be a
suitable replacement. C.W.

Panasonic K Mechanism

If you have a VCR that shows F03
or F04 in the front display. remove
the loading motor and examine the
white plastic coupling fitted to it..
The coupling sometimes splits. You
can either replace the whole motor
assembly or, altcrnatively, the cou-
pling is available separately from
Panasonic as part number VDP1434
—a jig, part number VFK 1322, is
required to fit it on the motor shaft
correctly. J.T.

Hitachi VTM502EUK

This machine had no display. A
voltage check at pin 80 of the deck
controller 1C7400. which is also the
display driver, showed that the 3V
supply was missing. Tt’s labelled
HEST. When [ traced back to the
source I camc to a faulty BC8438B
surface-mountcd transistor, 7409,
on the main PCB. Replacing this
item restored the display. J.T.

' Panasonic NVG50PX

This VCR's power supply didn’t
start up. Once 1'd replaced C3 on
the power board everything seemed
to be fine initially. Then 1 noticcd
that the real-time counter didn’t
meove and that playback was marred
by tracking bars. The machine was
OK in the rewind and fast-forward
modes and also, sirangely enough,
in reverse scarch.

I first thought that therc must be

| an alignment error. but close exam-

ination showed that the tape
remained in the same position in al)
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modes. As this is a foreign model
wc didn't have a circuit diagram.
After a lot of heating and freezing [
discovered that C29 on board ref.
6500 series was low in valuc. The
correct value is 10pF. 16V | fitted
a high-temperature type. J.T.

Panasonic NVSD30 (K
Mechanism)

The customer complained of track-
ing bars and slurred speech. The
machine also damaged my test tape.
Tests showed that there was cxces-
sive back tension, but no amount of
adjustment would correct it. Then I
noticed that the reel brake didn’t
releasc. Part of the brake release
mechanism was broken. The part
number is VX20313. J.T.

Daewoo V200

There was intermittent loss of the
playback picture — just snow.
Checks showed that in the fault
condition the PB5V supply to the
head amplificrs was missing. It
comes from Q304, which was dry-
jointed. G.S.

Nokia 3716

The fluorescent display had failed.
Checks showed that there was no
—25V supply at either the display or
the driver chip. Further checks
showed that R927 (10£2, 0-25W)
was open-circuit. A rcplacement
restored the display. G.S.

Daewoo V435

This machine would accept a tape,
but there was no play/record/FF or
rewind. The drum motor wasn’t
turning properly. Once this had
been replaced all functions were
back to normal. G.S.

Akai V§G245

This machine could be tuned in but
wouldn’t memorise Ch. 4. When the
EPROM presettings were checked
they were found to be wrong and
couldn’t be adjusted. When a new
EPROM (1C404) had been fitted
and set up and the switching points
had been adjusted the machine
would memorise Ch. 4. G.S.

Sharp VCM20

This machine’s owner complained
that the LP symbol on the front dis-
play was always alight. A new
microcontroller chip restored cor-
rect operation. (3.S.

Daewoo V21

This VCR wouldn’t tune. A check
on the tuning voltage showed that it
didn’t change. The PMW signal at
the timer chip varied. and on fur-
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ther investigation I found that there
was a small crack in the print at the
back of the PCB. Hard-wiring here
restored the tuning. G.S.

Nokia VR3615/Daewoo
V200

If stop was pressed during play the
tape would wrap around the guides.
It would then get chewed when the
customer tried to eject the cassette.
The cause of the trouble was traced
to the idler assembly FM mecha-
nism. The moulding can become
distorted: as a result, thc assembly
fails to kick the takc-up motor into
reverse.

The solution is to fit the upgrad-
ed assembly that’s available from
SEME under order code VDDC7456.
In fact it's best to replace this
asscmbly as a matter of course
whenever one of these machines
comes into the workshop.

Angther problem is that the pin
tends to snap off the metal lever
below the idler assembly. So the
lever should be replaced as well.
R.G.

Matsui VP95010P

If the complaint with one of  these
machines is slowish, noisy rewind,
do check the reel spools. They are
clutches and have a tendency to fall
apart when you remove the retain-
ing clip. A new one will cure the
fault. It’s probably safest to replace
both spools while you are carrying
out the repair. It is also advisable at
least to clean the mode switch: bet-
ter to replace it. as the switch oxi-
dises quite badly, giving rise to all
sorts of strange symptoms. T.L.

Hitachi VT860

Poor and/or noisy loading and
occasionally jamming were the
complaints with one of these
machines. Close inspection
revealed that the capstan motor was
struggling. So a replacement was
fitted. along with the clutch base
assembly. belt and pinch roller,
which was very shiny. These items
got the machine to work perfectly,
but the repair proved to be a bit
expensive. T.L.

Hitachi VT150

The E-E picture was subject to
pulling and overloading. Playback
of prerecorded tapes was QK, also
operation with a vidco fecd via the
scart socket. The cause of the trou-
ble was CO07 (1uF) in the IF unit.
AS.

Matsui YX3000
The problem we had with one of

‘these machines was mning drift.

VIDEO

Replacing Q6006 (BC182L) and
R6045 (33kQ) curcd the fault. A.S.

Sharp VCA111HM etc
If the drum speed is cxecssive, the
amplitude of the FG pulses could
be low. Check the printed FG coil
on the motor PCB. You should get
an almost shori-circuit reading: if
the reading is several ohms. the
motor PCB will have to bc replaced
— it’s available scparately.

This fault can occur with any
machine that uses the M series
chassis. A.S.

Akura VX150

There was no E-E or playback
video. Scope checks showed that
the video waveform at pin 28 of
IC201 was missing. It reappeared
when pin 14 of ICCOI (type
LC7475) was desoldered. A new
LC7475 chip cured the fault. R.B.

Toshiba V711

This VCR was dead with no out-
puts from the STK35383 chip IC802
in the power supply. A new
STK5383 chip restored normal
operation. R.B.

Sharp VCM721

There was no tape take-up with one
of these machines. The cause was
dry-joints at plug AC on the cap-
stan motor. R.B.

Daewoo V435

The symptoms with this machinc
werc intermittent failure 1o come
out of standby and no functions
when a tape was inscrted. The
cause was C822 (330pF, 10V).
This capacitor should be upgraded
to 1,000uF. 10V. R.B.

Granada VHSHP7/Philips :
VR6185 |
When review was selected this !
machine would start to search then
switch off. All other functions
worked faultlessly. The cause of
the fault was the mode switch — a
replacement restored correct opera-
tiom.
These models are firted with the
Panasonic G deck. M.M.

Akai V5599

This 8-VHS machine trned out to
be a Mitsubishi clonc. The symp-
toms were intermittent or no off-air
signals. The mner/IF pack is the
same as that in the Mitsubishi
CT2564STX range of TV models
which can exhibit the same faults.
Resoldering the dry-joints in the IF
can restored normal operation. M.M.
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Servicing

Panasonic Models
NVJ30/J35/F65/F70

These oldish models can still provide excellent results. Fortunately the
faults are reasonably predictable. Brian Storm on what to check when a

faulty machine comes in

Ithough these VCRs are now well into middle age
they are still capable of providing superb picture
quality and performance. The NVJ30 and NVJ35 are
improved versions of the NVL20 and NVL25. The
NVF63 and NVF70 are hi-fi siereo versions with Nicam
reception and editing facilitics such as jog and shuttle.
These VCRs were all supplied with a bar-code scan-
ning, multi-function remote control unit. A jog and shut-
tle remote control unii, Model VWRMG65E., was avail-
able as an optional extra.

The Power Supply

Fig. 1 shows the power supply circuit. As with all older
AV equipment. this is the place to look for the causes of
obvious and not s obvious faults. It has become almost
sccond nature with me to measure the 45V ourput from
the power supply module in any Panasonic VCR, as this
tells you so much about the machine’s operation.

If the 45V supply is high. check C1114 on the primary
side of the chopper circuit. If the voltage is low, check
the reservoir capacitor C1118. A cluc that the 45V sup-
ply was high is failure of the 20V zener diode D1113. It
gocs short-circuit when the 14V supply rises above 20V,
killing the power supply completely.

Whatever the fault, it’s always worth scoping the
power supply outputs for hash noisc. Replace any capac-
itors that are suspect. It’s also wise to renew the solder-
ing around the power components. It can become dry
afier passing high currents for eight or so years.

The most common power supply faults are as follows:

Dead power supply: Check C1109 (IpF, 400V), DI1110
(10ELS2) which could be leaky. and whether D1113
(MA2200 20V zener dicde) is short-circuit. In the latter
event, check whether C1114 (47pF, 16V) is open-circuii.
Check the crowbar circuit which was added in Model
NVF65 (see below).

Capstan servo problems: Check C1122 (330pF, 10V).

Mechanism

Panasonic mechanisms became very much more reliable
as the G deck evolved — there wcre four versions in all.
With the addition of a review motor in Models
NVF65/F70, placed cunningly above the deck mode
switch. the machines became suijtable for serious domes-
tic editing, with seamless control of pause, cuc and
review. This was not previously possible with the G
deck.

Here are the common mechanism faults:

Intermittent squeaking: Replace the capstan brake,
part no. VXL1873/VXL.2088.

Noisy rewind or fast forward: Replace the tension
roller, part no. VXA3516,

Cassette housing keeps going out of line with the
mechanism: Replace the side plate, part no. VXA4076.

Intermittent deck solenoid operation, Models
NVJ30/35: Check whether plug P1504 is loose.

After the addition of the DC-controlled review motor,
which first appeared in Model NVF70, Model NVF65
was provided with a crowbar transistor (Q6021) plus
control circuitry (Q6020 and 1C6604) as a precaution
against incorrect operation and possible tape damagc.
Should the supply rails deviate far from their correct
voltages the crowbar circuit wilt cut in, killing the power
supply. Check this additional circait. in the systems con-
trol area, if the power supply in Model NVF65 doesn’t
work when it’s connected to the main PCB.

System Control

The syscon circuitry in all these models is generally reli-
able, though the MN15522VMS sub-sysiems microcon-
troller chip IC6801 in Model NVI35 can be responsible
for a number of different symptoms when it fails, rang-
ing from “write” shown in the timer display and refusal
to power up to no E-E video and no systems operation.

Intermittent or permanent failure of the MN188166VHI
chip IC6001 can occur with Model NVF70. The result is
1o operation, with a pause or play symbol in the fluores-
cem display or the tracking LED pulsing.

The NVF65/F70 and their bigger brother the NVES100
can produce misleading symptoms when the 0-9€2 resis-
tor R60335 in the feed to the review motor goes open-cir-
cuit, If a tape is inserted it may be played. but any
attempt to rewind or operate in the fast-forward mode
will result in power-down.

Servo Circuitry

The servo circuitry is also reliable. With Models
NIV30/J35 the most common problem is C1122 (330p¥F,
10V} in the power supply going open-circuit. This can
produce several symptoms, ranging from wow on sound
to an unstable capstan then drum motor drive problems.
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Fig. 1: Power supply circuit used in the Panasonic Models NVJ30/J35/F65/F70.

Another cause of capstan speed instability is the gap
between the capstan stator FG head and the rotor. If this
gap is too wide, the FG amplifiers will start to amplify
noise. The result is intermittent playback speed faults.

A less common problem occurs when the capstan
motor plug has been mnserted in connector P2001 incor-
rectly. The result can be intermittent capsian cogging or
capstan motor cut-out. It’s a good idea to check this
whenever a machine comes in, also to remake the solder
connections to P2001 as dry-joints are another possible
cause of intermiltent stopping.

A particularly nasty fault with the NVI33 occurs when
the 1-5k€2 resistor R2302 in the FG circuit cracks. This
can result in SP recordings being played back as if they
are LP recordings, with no colour in the trick modes and
wide noise bars in cue and review.

Miscellaneous Faults
The video circuitry, demodulator pack and timer board
give very few problems. Don't be fooled by no E-E
video with the NVF63: this machine has an audio only
facility in the LP mode, with the video muted.

There will be no tuning when the tuner is stuck in the
VHF mode because the memory chip IC7502 is faulty.
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This chip can also be responsible for problems with the
AFC dcfeat switching. which should be high or low and
not somewhere in between — the sympiom is fatlure to
lock to stations when search tuning.

Finally, a general common faults summary:

No or distorted video, Models NVJ30/J35: The
LA7150 chip IC3901 has probably failed.

No E-E picture (NVF65): Machine is in the LP mode.

No scart socket output, Model NVF70: R4908 and
R4910 miissing.

E-E picture patterning in the top corner: Replace
C7678 (10pF, 16V).

Smeary E-E picture: Check C730 and C731 (10uF, 16V).

Low E-E or feedthrough gain: Replace the uner unit,
type ENV87837H3Y.

No tuning, stuck in the VHF mode: Rcplace the
MN12C261 chip ¥C7502.

:
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READER SERVICE

HELP WANTED

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

Wanted: Source of supply of
Betamax video tapes, preferably
new. F.C. Bailey, 53 Peile Drive,
Taunton, Somerset TA2 7SZ. 01823
253 905.

Wanted: VHF/UHF TV converters
for use with piped signals, any
make any quantity considered. Also
£1 TV coin meters with keys. G.H.
Jones, Einion Electrics, Bridge
Street, Llantair Caereinion,
Welshpool. Powys SY21 ORZ.
01938 810 539 phone/fax.

For disposal: Old Luxor satellite
receiver, slightly dilapidated, for
spares/repair £8. Spectroline
PC110a UV EPROM/water erasing
system with built-in timer, £80.
Two unused Verran AC Datalink
Units with all leads and manuals,
for transmitting senial or parallel via
a mains ring at 39.200 baud maxi-
mum, £30. Gerring the Best from
your Graphics Computer by Lisa
Walker and Steve Blount, 160
pages, £3. Julian Bohan 01522 871
926, mobile 0958 771 319.

For disposal: Two thousand or so
radio and TV receiver circuit dia-
grams dating from 1937-83 — some
later. Any offers? L. Burge, 40
Arch Road, Wyken, Coventry CV2
5AB. 01203 613 783.

Wanted: Tuner/modulator board
TUV CPCB (BK2001F01002A) for
the Amstrad DD8900 — or complete
unit for break-up. J. Thomas, 21
Firs Closc, Folkstone, Kent CT19
4HZ. 01303 277 864.

Wanted: Dynamic transistor check-
er Model TT144, ncw or used. or
any other model with the same
function. D. Bland, 311 Oxford
Road, Reading, Berks RG30 [AV.
01189 504 212.

For disposal: Workshop mains iso-
lation transformer. 1kVA metal
cased for floor or wall mounting.
Would exchange for reasonably
sized TDE hard drive. Brian
Hesling, 39 Oak Road, Glinton,
Peterborough PE6 7LD. 01733 233
446 (evenings).

Wanted: IF panel and sound TF for
the Philips G2.2 TV and a capstan
motor for the Panasonic 6010 time-
lapse VCR. Jim Liuter. 363
Atherton Road, Hindley, Wigan,
Lancs WN2 3XD.

Wanted: Replacement video drum or
whole working Philips N1701 VCR.
Robert Langton 01304 852 415.
Wanted: LOPT for the Dansai
10in. CTV Model 1051 (T). J.
Stuart, 2 Little Bell Hall Cottages,
Drayton Road, Belbroughton. Nr.
Stourbridge. 01562 730 197.
Wanted: Two sets of scan coils,
part no. DSE1422BL., for the
Matsui Models 1420/1440A. John
Wilson, 373 Dewsbury Road.
Wakeficld, W. Yorks WE2 9DT.
01924 381 824.

Wanted: TDA1037D audio IC
{(used in old Sanyo, ITT and
Gnundig sets). Central Electronics,
6 Queen Sireet. Stirling FK8 1HN.
01786 451 230.

Wanted: Capstan moior for the
Hitachi VTF70E (ii's marked
Sankyo B2QKB on underside and
has five electrolytics glued to the
PCB). Ex-cquipment ideal. Also
Psions, dead or alive. Mark
Stevenson 01507 478 5370. mkste-
vo@nildram co.uk

Wanted: Circuit diagram for the
Telequipment $51B scope (the DS1
circuit is unsuitable). I need to
know the values of R22, L3 and
RV6. Also require front frame and
graticule. P. Guarini, 31 Alderson
Avenue, Rawmarsh. Rotherham, S.
Yorks 862 7DE. 01709 371 188.
Wanted: Chopper transformer for
the Zanussi Model 22ZT505 or
complete power supply PCB. G.R.
Goldsmith, 2 Stanley Close,
Verwood, Dorset BH31 6EX.
01202 824 398.

Wanted: Signal-strength meter
with Band II (FM) coverage.
Working or non-working consid-
cred. J.M. Ainscoe, 49 Lon
Ceredigion, Pwliheli, N. Wales
LL33 5PP. 01758 613 790.

Wanted/for disposal: Require CRT
base board with leads for the
Amstrad TVR2 televideo. Have for
disposal Video Circuits 31A and
Telepart 3A CRT testers. V. Smith,
175 Lyon Park Avenue, Wcmbley,
Middx HAO 4HD. 0181 902 5447.
Wanted: Circuit diagram for OTEC
M14A monitor, s/n. G/H 01102410.
C. Rigley, 1 Route D’Anton, Petit
Claudos, MIOS 33380, France.
Faxftel. 33 556 266291.

Wanted: R/C handsets for the
Mitsubishi HSM355 VCR and
Mimtec Premier 2LD satellite
receiver. Ted, 0151 632 0614.
Wanted: Circuit diagram and any
information to repair a BIT Phax
switch (fax/phonc switch) Model
PXS-C3. D. Benyon, Marshland
View, St. Annes Hill, Bude, Comwall
EX23 OL.T. 01288 353 373.
Wanted: Circuit diagram (or good
photocopy) for the Canon E60 cam-
era. Loan would help if necessary.
Tyler TV, 26 Littlecote Estate,
Petworth. W. Sussex GU28 OEF.
01798 342 210.

Wanted: CZ1 thermistor (grey dog-
bone tvpe as used in valve heater
chains} for completion of a radio
restoration. Trevor Wiltshire. Tora
Technology, Pelican Road, Pamber
Heath, Tadlcy, Hants RG26 3EL.
01189 701 163.

Wanted: 20MHz 5mV/div single-
or dual-beam scope. Have for sale
home-made crystal set, approx. 60
years old, in good condition. M.
Payne, 23 Flagg Court. South
Shields, Tyne and Wear NE33 2LS.
0191 427 6654.

Wanted: Working power supply
panel for the Amstrad SRD510
satellite receiver. E.E. Woodcock,

| Que-Sera, 162 Maindenway Road,

Paignton, S. Devon TQ3 ZPT.
Wanted: Circuit diagram and parts
list for a Vanilla VAN-C1402-39
monitor, sold by Tempo. G. Uddin,
52 Berkshire Road, Trowhridge
Estate. Hackney, London ES 5LU.
Wanted: Remote control unit for a
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Sony LDP3300 LaserDisc player
(professional model) — or a way of
operating it remotely with a replace-
ment unit. Pone David Kimera on
0181 346 8809.

Wanted: Circuit diagram and any
fault diagnosis information for the
Commodore 1084SD2 colour moni-
tor. R. Musson, 32 Ailsa House,
Fairhaven-Green. Idle. Bradford, W.
Yorks BD10 9ND. 01274 622 684.
Wanted: Sony remote commanders
RMT223 and RMT230; a working
Philips CTX-E chassis (Model
20CT2636/05T); a workingl10°
scan panel for the Rediffusion Mk 4
chassis; a Granada 8 rotary tuning
panel 55-332 PS5 (ITT); an operating
manual for the Philips VCR Maodel
VR2021/05. R. Bruce, 11 New
Zealand Way, Rainham, Essex
RMI3 8JP.

Wanted: Circuit details for the Avo
Universal LCR Bridge and
Universal Test Bridge. D. Jannece,
54 Wyatts Green Lane. Brentwood,
Essex CM15 OPX. 01277 822 330.
Wanted: Circuit diagrams to enable
a Telequipment DM63 and a Gould
OS245A scope to be be repaired.
Loan or copy if necessary. S.

Parkins, 70 Charlton Avenue;
Newton, Hyde, Cheshire SK 14
4ES. 0161 351 1892.

Wanted: 64 mon cartridge (assem-
bler/disassembler) or similar, with
instructions, for the Commodore 64
computer. Any hardware, software,
books, mags etc. for this computer.
Also looking for a VIC1541 disc
drive + lead + instructions. John
Mangan, 14 Chancery Lane,
Huddersfield, W. Yorks HD1 2DT.
01484 435 014.

Wanted: Service manual or circuit
diagram for the AOC monitor Model
CM335. Photocopy or loan OK. A.
Horsfield, 37 Hereward Way,
Deeping St. James, Peterborough
PE6 8QA. 01778 346 287.

Wanted: Two STK8250 Mk 2 chips
or an equivalent. David Rolfe, 11a
Aldwick Road, Bognor Regis, W.
Sussex PO21 21.N. 01243 862 242,
Wanted: Service manual/circuit
diagram for the Pioneer RT71 open-
reel tape deck. Photocopy OK.
Altemnatively a layout showing and
identifying the presets. E.T. Plumb,
44 Railway Road, Downham
Market, Norfolk PE38 9EB. 01366
384 099.

Wanted: Touch-tuner control unit
for the Rediffusion Mk 3 chassis.
A. Tomkinson, 10 Lodge Court,
Station Grove, Wembley, Middx
HAO 4AP. 0181 903 5574.
Wanted: JVC HRD120MS VCR
with working timer. Within travel-
ling distance of Bournemouth. Also
information on a supplier of JVC
parts. Frank Cosgrove. 59 Fenton
Road, Bournemouth, Dorset BH6
5BS. 01202 432 973.

Wanted: Tuner and tube for a Pye
Red Box or Philips equivalent.
Complete TV set would be even
better. Brian Barron, 535 Henderson
Avenue, Cavehill Road, Belfast
BT15 SEN. 01232 715 826.
Wanted: VHF to UHF converter,
or circuit diagram + information. 1

1 have an old display unit with VHF

output and wish to display the
information on a TV set. T. Collins,
215 Arlott Crescent. Oldbrook,
Milton Keynes MK§ 2QT.
Wanted: Back issues of Television
1991-1994 in exchange for a Loewe
Profit T28 chassis complete and/or
tuner type U1100. P. Hill, 3
Mayfair Avenue, Halifax HX4 9JH.
01422 370 338 (evenings).

New CD Format

Sony and Philips have developed a new CD format,
Super Audio CD (SADC). as the next-generation music
CD. It uses direct stream digital (DSD} technology and a
1-bit representation of the andio waveform with
2-8224MHz sampling. SACD is compatible with exisiing

CD players and discs.

An SADC disc has a dual-layer configuration, with
CD information on top and DSD data beneath: a supeér bit
mapping direct system downconverts the DSD sound.
The system can offer two-channel or up to six-channel
sound. An optional multimedia system enables the discs
to provide text, graphics and video. The discs are protect-
ed by a digital watermarking system which can also

include anti-copy data.

Sony and Philips have begun licensing SACD. The

Keighley Instruments
Ird. has published its
1998 full line catalogue
ond reference guide.
The 700-page catalogue
covers a wide range of
test and measurement
equipment, data acqui-
sition hardware a
software products. For
a copy contact the com-
pany at The Minster, 58
Portman Road,
Reading, Berks RG30
1EA - phone 0118 957
5666, fax 0118 959
6469.

companies say that the first SACD players and discs will

be launched in Japan early next year.

iVideo News

JVC has {aunched its first digital still camera, Model
GCS1, and the GR-DVL9000 digital camcorder.
Features of the GCS1 include an easily adjustable 1:6

| lens, a 4MB internal flash memory, 10x optical zoom
and a 1-8in. LCD screen. In the economy mode the
memory can store up to 100 images. IR data transfer
provides wircless data transfer to a digital printer or PC.
A numnber of software packages are provided for PC
connection. Suggested retail price is £399. The GR-
DVL9G00 is an ultra-compact camcorder with 4in. LCD
monitor. [is progressive-scan CCD, progressive colour

de a resolution of

filter and high-band processor provi

terminals.
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500 x 560 lines. The impressive specification includes
PCM digital stereo sound and digital effects. Outputs
Include a JLIP terminal for direct serial port connection
and an TEEE 1394 based terminal for direct digital-to-
digital connection to other equipment with DV input

Pioneer is to launch two DVD players in the UK.
Model DV505 at about £500 is a CD/DVD player;
Madel DVL909 at about £900 is a combi CD/LD/Video
CD/DVD player. Hitachi is to start supplying mass-pro-
duction DVD-RAM drives. They will use rewritable
cartridges with a capacity of 4-6Gbytes.

H'

R

EADER SERVICE

433



The Winter Consumer Electronics Show at
Las Vegas is a major event for the intro-
duction of new products and systems.
George Cole reports on this year’s show,
where the emphasis was on digital TV,
DVD and multimedia devices

Our heading
photo, top of
page, shows the
Samsung
SVP555JHD HDTV
recejver.
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he Winter Consumer Electronics Show was held at

Las Vegas in early January. This year’s show took

place during a time of major changes in the con-
sumer electronics field: digital TV in particular was very
much to the fore.

Digital TV

With the new services due to stast towards the end of the
year, digital TV was being busily pushed by broadcasters,
manufacturers and programme makers. The road to digital
TV in the USA has been along one: many formats, includ-
ing the European DVB system. were considered before
agreement on a standard was reached. The Advanced
Television Systems Commitiee (ATSC), whose members
include chip manufacturers, broadcasters and electronics
companices, finally agreed on a standard in December
1996. In April 1997 the Federal Communications
Commission (FCC) accepted it and allocated digital chan-
nels to the broadcasters.

The ATSC standard encompasses many things that dig-
ital technology has made possible. It includes provision
for standard- or high-definition reception; video frame
rates of 30 or 60 per second, with 24/30 frames per second
for film material; 4:3 or 16:9 aspect ratios; and interlaced

or progressive scanning. Broadcasters and developers can
use any or all of these features, secure in the knowledge
that viewers with a digital TV set will be able to receive
whatever’s transmitted.

Whereas in Europe the prime purpose of digital TV is to
offer a multitude of channels, in the USA the emphasis is
on the provision of high-definition pictures. This makes
sense: US viewers already have scores of channels avail-
able via terrestrial. cable and satellite services — DirecTV,
a digital satellite TV service that was launched in June
1994, offers 175 channels. Another reason for the priority
given to HDTV is the mediocre picture quality provided
by the current NTSC system.

The ATSC Standard

So what is the ATSC standard? It’s a son of umbrella dig-
ital TV system. The channel bandwidth is 6MHz and the
data transmission rate 19-3Mbits/sec. Audio is Dolby
Digital, which offers two-channel stereo or 5-1 multi-
channel sound Broadcasters can choose the type and
number of signals they ransmit, provided the basic speci-
fications are observed.

The HDTV specification provides a display resolution of
1,920 x 1,080 Lines interlaced or 1,280 x 720 lines with
progressive scapning. Transmission is within a single
channel at one million pixels per 1/60th sec. A product or
system that conforms with the HDTV standard must be
also be able to produce a 16:9 aspect ratio picture at the
minimum-resolution level. with Dolby Digital audio.

The standard-definition mode provides a resolution of
704 x 480 lines with progressive scanning or 640 x 480
lines interlaced. In the 480P mode half a million pixels are
transmitted per 1/60th sec: in the 4801 mode the transmis-
sion rate is a quarter of a million pixels per 1/60th sec. A
product or system that conforms to the standard-definition
specification is defined as having lower . resolution than

Las Vegas

HDTV while providing acceptable andio: the aspect ratio
is undefined. Broadcasters can transmit up to four SDTV
programmes simultaneously. or offer a mixture of SDTV
programmes and interactive services such as data, interet
and pay-per-view channels.

The FCC has laid down strict guidelines for the transi-
tion from analogue to digital broadcasting. The plan is to
switch off the analogue transmissions in the year 2006,
which could cause some dissension — there are around 250
million TV sets in the 98 million US houscholds. For this
reason some believe that the switch-off date will be
deferred. The FCC has laid down that Network broadcast-
ers, such as ABC and CBS, covering the top ten regions
must simulcast at least half their analogue programming in
DTV form from May 1999.

The top ten areas of greatest population density include
cities such as New York, Washington and Los Angeles,
accounting for about thirty per cent of US viewers. By
November 1999 DTV broadcasting must be extended to
the next twenty largest regions. including cities such as
Miami and Seattle. The remaining commercial stations
must begin DTV (transmissions by May 2002, with non-
commercial (i.e. public service) broadcasters going digital
the year after. In 2004 all stations must transmit at Jeast

April 1998 TELEVISION

R R R R



three=quarters of their analogue programmes in DTV
form, and by 2005.all programmes must be available in
digital form.

The brodcasters and the consumer electronics companies
are enthusiastic about DTV. Some broadcasters have
already announced their plans for a start to digital trans-
missions in November. A major marketing operation is
being undertaken to inform the public about DTV. As part
of this operation the ATSC and the Consumer Electronic
Manufacturers Association (CEMA) have agreed on a
logo that will be used to identify digital receivers.

Some companies, including Hitachi, Mitsubishi, Sharp
and Panasonic, have launched ‘digital-ready’ TV
receivers — analogue sets designed for use with a digital
set-top decoder. These sets have component video input
sockets and the claim is that they will provide better pic-
ture quality. The first decoders are expected to be
launched this summer.

The Hardware

Many companies showed digital receivers at CES *98.
There were sets on display at the Hitachi. JVC, Panasonic,
Philips, Sony, Sharp, Samsung and Thomson stands. US
viewers like big sets, and many of the digital receivers
were large-screen projection models. I have to confess that
I was surprised by the picture quality produced by many
of the HDTV projection sets, having expected to find the
displays poorer than with direct CRT viewing. All the
HDTYV pictures were clear and sharp.

Samsung’s first HDTV receiver. Model SVP535JHD, is
a 53in. projection set with a built-in Dolby Digital decoder
and an internal 45W sound system for the centre, left and
right channels. There are output terminals for the
Surround and sub-woofer channels. Hitachi’s 61in. “ultra
HDTYV receiver” has a built-in digital satellite decoder.
Mitsubishi announced several digital TV sets for launch
next winter, including a 73in. HDTV projection receiver.
Sharp’s display included various prototype digital TV
receivers, both projection and direct-viewing models, and
set-top boxes.

Philips announced a 64in. HDTV rear-projection model
that’s to be launched this autwmn. The Philips
Semiconductors TriMedia Product Group has developed
hardware and software that enables manufacturers to
develop ATSC receivers and set-top boxes quickly: a net-
work interface module incorporates a Philips VSB chip
that provides the channel-decoding operations and special
function chips for audio and video source decoding.

Setmakers were being a bit coy about prices, but indus-
try observers expect the first HDTV sets to cost around
$8,000-10,000 (£5,000-6,300). CEMA points out that one
in four households buys a new set each year — a market of
around 25 million sets per year. About 18 million house-
holds paid at least $2,000 (£1.300) for their last TV set.
With an average sct life of eight years. CEMA believes
that many of these 18 million will be ready to replace their
anatogue TV sets with HDTV ones. CEMA adds that in
the past the price of new consumer electronics products
has dropped by fifty per cent within ten years. That's a
sobering thought!

Flot-screen TV
A number of flat-screen TV sets were on show, and it was
mteresting to note that most companies have adopted gas-
plasma technology. Sharp displayed a set with a prototype
42in. plasma-addressed liquid-crystal (PALC) screen
however — it looked great.

Fhe Philips Flat TV is a 42-in plasma mode] that’s just
4-5in. deep. Its features include split-screen displays (there
are two tuners), digital picture effects and Dolby Pro-
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Logic sound. Philips forecasts that flat-screen TV receiv-
er production in the USA will reach a millien units by the
year 2000.

Fujitsu showed its 42in. Plasmavision model. The screen
provides a contrast ratio of 400:1 and has a life cycle of
30,000 hours, defined as when the brightmess falls to fifty

per cent of its initial level. Mitsubishi’s 46in.
DiamondPanel flat TV claims to have an even better con-
trast ratio of 500:1. This set will be launched in the USA
during the second half of the year. Pioneer also had an
impressive 50in. plasma set on display. Not all flat-screen
TVs are large however: Hitachi showed a rather nice 25in.
model.

DVD

The Digital Versatile Disc (DVD) system, which uses
CD-sized discs to carry films and music videos, was
launched in the USA in the spring of 1997. Since then
over 320.000 players have been sold and over 600 DVD
titles are now available. Most of the major Hollywood stu-
dios support DVD, the main exceptions being Fox and
Paramount. The general feeling within the trade is that
DVD sales have been good rather than spectacular.
During the show the DVD Working Group 4 (WG4)
announced that it had produced a draft specification for a
DVD audio standard. It includes 96kHz sampling and 24-
bit coding: this compares with 44-1kHz and 16 bits for
audio CDs.

You could hardly move for second- and third-generation
DVD machines. Sony had on show a five-disc CD/DVD-
Video changer, Model DVP-C600. Denon’s DVD30({)
plays DVDs, Video CDs and audio CDs: it has a built-in
Dolby Digital decoder and various video outputs includ-
ing composite video, S-Video and component video.
Denon’s DVD5000 is 2 DVD player that conforms to the
THX standard, which is claimed to provide better sound
and picture quality than basic DVD players. The Pioneer
DVDS09 plays DVDs, audio CDs and LaserDiscs.

Panasonic presented five new DVD players including a
portable model (see below). They all feature Panasonic’s
Virtual Surround Sound, which aims to provide surround-
sound effects using a single pair of speakers. The new
models include the DVD-A105, DVD-A110 and DVD-
A310 — the latter includes a built-in Dolby Digital
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The Panasonic

DVD-L10 portable

DVD player.
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decoder. All models have outputs for the Digital Theatre
Sound (DTS) 5.1-channel audio system (see the Home
Cinema section for more on this).

Samsung’s DVD905 at $750 (£490) is a smart-looking
player with a steel chassis: outputs include composite
video, S-Video and RGB. The Philips Model DVD420 at
$650 (£408) has a universal remote control unit and a
handy remote control locator: if you can’t find the handset
you can press a button on the front of the player and the
handset will beep. Sharp’s DV550U, the company’s first
DVD player. is designed for use with andio mini systems
— it’s less than 30cm wide. The JVC XV-D2000BK has a
Dolby Digital decoder and six analogue outputs: it also
plays audio and Video CDs.

One of the nicest looking DVD players was Panasonic’s
portable Model DVD-L10. Weighing less than a bag of
sugar. it has a 5-8in. colour LCD screen that can display
4:3 or 16:9 pictures. Other features include built-in speak-
ers and an optical digital audio output. Power is provided
by nickel metal hydride batteries that provide a continuous
playing time of up to two hours. The DVD-L10 is priced
at $1.300 (£817).

Samsung also showed a dinky portable DVD player.
called the P-Theatre. It weighs 0-9kg and can be used with
a portable video headset. Alpine showed an in-car enter-
tainment system that includes a DVD player.

There was disappointing news about DVD’s European
launch. A “big-bang” launch had been expected this
spring, but delays in producing discs in sufficient quanti-
ties means that the launch will now be in the autumn at the
earliest.

Divx

Digital Video Express, which has developed the DVD
variant known as Divx, was present at CES "98.
Unfortunately the first Divx hardware and software was
hidden away in a back room: only selected dealers and
manufacturers got a chance to see it. I was able t antend a
special DVD conference that included the chairman of
Divx however. To recap, Divx is a play-and-dispose DVD
system. The idea is that consumers will buy a Divx title for
about $4-5 and play it on a special Divx machine (ordinary
DVD players cannot play Divx discs. though Divx ones
can read DVD discs). The Divx player is connected to an
ordinary domestic TV set and to the telephone socket and
has a built-in modem. Divx suggests that the first players

will sell for about $100 (£63) more than a conventional
DVD player.

When Divx is used as a rental system the disc is designed
to play for some 48 hours, after which the disc’s content
becomes scrambled (powerful encryption keys are used).
The player contains a clock which starts to count down
when the disc is first played (not when purchased). If the
user wants to extend the playing tme for a further 48
hours an on-screen menu can be used to order the extra
viewing time. A computer calls up the player at night, via
the phone line, unscrambles the data and collects billing
information. These calls are free to the Divx user. There
will also be “gold” Divx discs for outright purchase: these
provide unlimited viewing time.

Divx is being tested at two so far unnamed US cities, A
national launch is planned for this summer. Companies
that support Divx include Paramount, Universal, Buena
Vista (Disney) and DreamWorks. There will be 100 or so
titles at the launch. with 500 planned for the end of the first
year. Companies that plan to sell players include Zenith
{machines made by LG Electronics), Thomson, JVC and
Panasonic.

The industry is divided over the arrival of Divx. Some
Hollywood studios like Warner and some hardware com-
panies such as Philips are resolutely opposed to it, arguing
that Divx will create confusion. Others wonder whether
Divx could stay in business. especially as forthcoming
digital satellite and cable TV services will provide a myr-
iad of near-video-on-demand services.

VCRs

Although DVD dominated the show there was plenty of
evidence that VHS is still very much alive and kicking.
Sony demonstrated a remarkable VCR tape library system
called SmartFile. A number of companies have developed
tape library systems, including Grundig, Hitachi and
Sanyo. But most of these involve considerable user effort.
SmartFile is different: it uses an ultra-thin memory chip
which is housed within a cassette label (you read that
right!). It can store up 1o twelve programme details.

The date. time. channel number and programme length
are automatically stored in the chip whenever a video
recording is made. The user can add the programme title
by using an on-screen menu and the remote control key-
pad. Top-of-the-range SmartFile VCRs automatically add
the programme title however by using data from a system
called TV Guide Plus. Developed by Gemstar, this trans-
mits programme information during the field blanking
period, like teletext.

SmartFile VCRs have two sensors, one at the front and
one inside. When a SmartFile cassette is placed in front of
4 sensor, its contents appear on the TV screen. With the
cassette inside the machine, the VCR can be programmed
to find a specific recording. Other features include a blank
-time display which shows how much tape is left for
recording, and programme lock which prevents erasure of
a specific recording.

The first two SmartFile VCRs are Models SLVM10HF,
which is to go on sale in the USA in June at around $450
(£282), and SLVM20HF which will cost $500 (£313).
Each machine will be supplied with memory chip cas-
settes. Sony plans to market the labels separately.

Thomson’s Models VRK692HS. VR645HF and VR568
include features called Commercial Advance and Movie
Advance. The former places electronic markers at the start
and end of commercial breaks recorded on a tape so that
they can be skipped. Movie Advance looks for the end of
promotional material at the beginning of a prerecorded
tape. going straight to the start of the film. The VCRs sell
in the range $230-330 (£144-207).
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Hitachi and JVC demonstrated Data VHS (D-VHS)
VCRs that can store up to seven hours of MPEG-2 video
on a VHS-sized cassette. JVC has two D-VHS machines.
Model HM-DSR11DU comes with a dish and built-in
decoder for EchoStar’s DISH network. Price is $1,000
(£630). Model HM-DSR1IRU comes without a dish and
costs £950 (£597).

The Samsung SV4000W is a four-head hi-fi VCR that
can play, record and copy in the PAL, NTSC and SECAM
modes. Price is around $2.200 (£1,400). Sharp has devel-
oped a remote pager system for finding a mislaid VCR
remote confrol handset: press a button on the VCR’s fas-
cia and the handset flashes and bleeps.

Satellite TV

US viewers can choose from three major digital satellite
systems, DirecTV, Primestar and EchoStar. The largest is
DirecTV, which was pushing its system hard at CES *98.
It has almost three million subscribers and uses a set-top
decoder and 18in. dish to receive up to 175 channels.
These range from sport to films and news to home shop-
ping.

The service includes ‘season tickets” for specific sports
teams and pay-per-view events. Equipment prices start at
around $400 (£240), though there are special offers.
Companies that market DirecTV equipment include
Thomson, Sony, Toshiba, Panasonic and Hitachi.

Home Cinema
Home Cinema, or Home Theater as it's known in the USA
{and that’s how they spell it), is big business there. Some

1-2 million home theater-in-a-box systems are expected to

be sold this year. Philips showed the DVX8000, a multi-
media home theater system that incorporates a PC, a DVD
player and a Dolby Digital system. The specification
includes a DVD-Video/DVD-ROM drive that can also
read CD-ROM and audio CD discs. a Dolby Digital and
Dolby Pro-logic decoder. a video line doubler and a
233MHz Pentium PC with 32Mbytes of RAM. Not sur-
prisingly, it has many audio and video input and output
sockets — it would take too long to list them all here! Price
is $5,000 (£3.200).

Dolby says that there are now more than 1-2 million
Dolby Digital decoders in use worldwide. The format
received a boost when it became part of the statutory PAL
area DVD specification (titles must now include either
MPEG-2 or Dolby Digital sound — the latter was original-
ly optional). Dolby Digital is the audio standard for NTSC
area DVD discs. and over 1,110 LaserDisc titles are
encoded with the system. In addition Dolby Digital is the
standard audio system for the US digital TV system.

But Dolby has rivals, including Digital Theatre Sound
(DTS), a 5.1-channel format that’s used in many cinemas
around the world. Technics, Panasonic and Yamaha dis-
played AV amplifiers and DVD players that were DTS
compatible. The first DVD titles to be encoded with DTS
audio are expected to be launched in the USA this sum-
mer.

Multimedia
The computer and consumer electronics worlds are con-
verging. So it was no coincidence that Microsoft was
prominent at CES ’98. Sony and Philips demonstrated
WebTV Plus. The system enables TV viewers to explore
the internet: it uses a set-top box which plugs into a TV set
and a telephone line. WebTV is now owned by Microsoft,
and has some 200.000 subscribers in the USA.

WebTV Plus is an enhanced version with a faster
modem (56kby/sec instead of 33-6kb/sec), a 1Gbyte hard
drive for storing files and data from the internet (including
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video clips), and TV crossover links. The latter work when
a TV channel produces web pages associated with a pro-
gramme. By clicking an on-screen icon (the letter I} the
viewer can see the programme and web page together on
the screen — the TV programme is displayed in a 6 x Sin.
window. The Philips WebTV receiver costs $300 (£189).
It includes an infra-red receiver called Web Eye: this
enables the box to be hidden away. It can also be used with
a keyboard and a printer.

Zenith and Mitsubishi also demonstrated intemet set-top
boxes while Sanyo showed its internet TV. This is a 16:9-
format TV set with a built-in web browser. a modem and
an 880 x 480 dots per inch display for showing computer
graphics. It can be used to send picture e-mails (e-mail
messages with pictures) and can be operated by a remote-
contro! handset or a wireless keyboard.

Camcorders

Camcorder penetration in the UK has been stuck at arcind
ten per cent of households for soime time now. In the USA
the figure is 29 per cent, and it’s interesting that the full-
size VHS format is still very much in evidence. RCA’s
CC4371 at $700 (£440) includes a 3in. colour viewfinder
and 32x zoom.

The JVC Dualcam Model GR-AXM700 is a combined
'VHS-C camcorder and digital camera with a flash memo-
ry that can store up to 44 images, a 3in. LCD screen for
viewing images. and software that enables digital images
to be downloaded to a PC. Tt also has a video input sock-
et (a rare sight with UK camcorders) for putting PC
images back into the flash memory. JVC plans to launch
its Dualcam in the UK later this year.

Sharp’s Slimcam Model VLPDI1U is a mini DV model
that’s less than 3in. wide and weighs less than lkg. It has
a novel touch-screen control system with icons for acti-
vating features such as play, record, zoom and focusing. If
you wanl to focus on a particular subject you touch the rel-
evant icon then the image, after which the VLPDIU
zooms in. Clever stuff — but the LCD will surely get rather
grubby!

Electronic Delivery

I first came across a &ompany called EMC3
(Entertainment Made Convenient) about four years ago. It
was developing a digital electronic delivery system to
transmit time-compressed data via satellite, cable. broad-
band telephone or microwave systems. Electronic Video,
as it’s called, can transmit a full-length film to a suitably-
cquipped VCR in five minutes. The VCR then plays the
£ilm back in real time.

At CES "98 EMC3 announced that it is to start the first
Electronic Video service next year. in Canada. Tt will
operate via the Telsat satellite, which is due to be laumched
this autumn. According to EMC3 it has received letters of
igtent from seventeen manufacturers that plan to build
ELD technology into their products. They include JVC,
Samsung and Sony.

The Samsung
DVD9035, a
second-genera-
tion DVD play-
ér.
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Eutelsat Il F4 at
7°E and intelsat
501 at 27.5°W
provided, as
usual, coverage
of the Paris-
Dakar race, with
live news inserts
nightly.
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Long-distance
Television

Terrestrial DX and satellite TV reception. News from abroad and

the latest on satellite launches and services. John Breeds’ latest
satellite book reviewed. Roger Bunney reports

anuary was an even quieter

month for TV-DX reception than
December. The weather wasn't so
quiet however. with strong gales
and rain, though there have fortu-
nately been no reports of damage to
DX aerial systems.

Apart from a few unidentified
ch. E4 signals. the only DX recep-
tion here at Romsey has been from
Lopik, Holland. The signal is usual-
ly present each mormning just above
the noise level — it’s a weak, flut-
tery tropospheric signal. which 1
receive using a two-element wide-
band Band 1 aerial at 32 feet above
ground level.

Fortunately conditions have
been more active for our Australian
friends, who have benefited from
some solar-related propagation such
as transequatorial skip (TE). During
the closing weeks of 1997 Wenlock
Burton (Victoria) received China
ch. C1 (49-75MHz), Malaysia
(RTM) ch. E2 (48-25MHz) and
Samoa (KVZEK) ch. A2
(55-25MHz, system M). The latter
signal was seen mid-afternoon, sug-
gesting double-hop Sporadic E
propagation: the other rwo signals
were logged after 1900 hours and

were therefore more likely to be TE
propagation. Robert Copeman
(Victoria) has received simijar sig-
nals, and comments that the current
SpE season in Australia is better
than in previous years.

There has been some TE recep-
tion in the Mediterranean area, in
particular 50MHz signals from
amateur radio stations in the south-
ern regions of Africa. So we can
hope that the millenium will bring
plenty of activity as solar cycle 23
develops. A big maximum sunspot
count is predicted for March-May
2000, at the peak of the cvcle. It
may be the last chance for really
long-distance F2 terrestrial TV
reception: by the time solar cycle
24 peaks, around 2011, terrestrial
TV may well be largely digital and
long absent from Band I.

Satellite Reception
The Satellite Festival took place
over the weekend of January 16-
18th. This year it seemed to be
more of an infotainment than in
previous years. Apart from line
dancing and a fascinating video frip
around the Mebo-2 Radio Caroline
boat, there were numerous inter-
views that dealt with satellite top-
ics. the internet and computerised
(virmal) siudio sets. also an item
about digital TV. Hosted as ever by
Eric from TESUG. the programme
was available Europe-wide via the
12-225GHz horizontal transponder
aboard Sirius 2 at 5°E.

Various Arabic dowrilinks car-
ried the closing ceremonies of

. Ramadan. The transmission provid-

ed by Dubai TV from 13°E was an

£ impressive event. featuring the cen-

tral sacred area with a backdrop of
soaring white minarets against a
dark blue and then black sky.
While Dubai, ART and MBC car-

ried the event in its entirety, most
of the North African countries
served by Eutelsat at 16°E (Egypt,
Libya, Tunisia and Morocco) trans-
mitted their usual programming.
The VYVX ATLN downlink is
usually carried by Intelsat K at
21-5°W. Interesting to find it car-
ried eastbound via PAS-3R (43°W)
at 0700 on January 22nd. Some
days earlier this carrier transmitted

pictures of what [ assume was the
VYVX back yard. Apart from the
two Brightstar analogue leases and
often a GMTYV early morning feed,
Intelsat K has become relatively
quiet — perhaps it has all gone digi-
tal. One of the Brightstar transpon-
ders carried a Reuters feed with the
| indication *BMAC tests for USA
Superbow]™.

The weekend of January 24-25th
brought lots of winter sports.
Intelsat 803 with BT-UKI- 156 fea-
tured cars racing on ice and snow;
Kopemikus DFS-2 at 28-5°E car-
ried two OB feeds with skiing and
ice-hockey; there was skiing in the
French Alps via Telecom 2C at 3°E
and in Austria/Switzerland via
Eutelsat [T F4 at 7°E, the latter with
sound in syncs.

Those with a tracking dish and a
clear view to the south west should
check PanAm PAS-5, which is now
in orbit just above the UK horizon
at 58°W. Ku band signals have
been seen in the UK from this
source — an Italian feed was seen
during the Pope’s visit to Cuba.
| This sateliite is really intended to
provide American coverage, so it
represents a real DX challenge in
the UK.

Nicholas Earley (Victoria,
Australia) tells us that he now has
1-5 and 95cm dishes, the latter driv-
en by a Pace positioner. The 1-5m
dish is being converted to 4GHz (C
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band) operation. For digital signals
he has a Nokia 95008 receiver
which performs well and “is easy to
use once you get the hang of it”.
The handbook doesn’t tell you how
to access the red menus, but overall
Nicholas is pleased with the receiv-
er which he considers to be good
value. It has an Irdeto CAM/card
slot but cards are not available.
Roy Carmen in the Isle of Wight
has been trying out a friend's Nokia
9500D box. While it gives great
pictures and sound he feels that it’s
a one-satellite home-entertainment
unit which is useless as a DX
machine. Strong words' His criti-
cisms are that it has no Ku-band
search facility, that once a pro-
gramme ‘bouquet’ is stored it pre=
vents splitting out the clear, non-
encrypted channels, that the clock
relates to the received channel only.
that storage is limited to about 330
channels, that sateilite searching
means keying in 1MHz at a time,
and that there’s no local UHF TV
and no analogue loopthrough.
Julian Redwood in Christchurch
has also found that digital DXing is
more time-consuming than ana-
logue. But John Locker, who has
been recciving digital signals for
over a year and has spent many
hours with Nokia receivers. has
found ways of speeding up the tim-
ing and digital parameter changing.
I am investigating a new MPEG
medel that's claimed 1o be user-
friendly, running at 2-45Mbits with
all FEC rates. Until the second gen-
eration of digital receivers arrives |
think we are stuck with D boxes
that have much-modified software.

Broadcast News

Pirate TV: Older readers may
recall TV Nordzee from the REM
island. There are media rumours
that an offshore TV studio is being
established aboard a ship outside
territorial waters in the Baltic Sex.
“Zoom TV” would produce TV
programming for distribution via
satellite, thus avoiding national
legal requirements. Apparently $3m
has been promised by a Monaco-
based group. The water-based pri-
ate would not provide any local ter-
restrial transmissions.

Poland: Nasza Telewizja started to
provide a full service in central
Poland on January 17th. Test trans-
missions started on December 31st.
In the evening it joins with the TV
Odra network in western Poland.
Hungary: TV2 is now on air. It
started within 88 days of being
awarded the franchise and offers
news, sport and family entertain-
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ment. It’s the first independently
owned and operated national net-
work and uscs the transmitters
vacated by MTV-2 which has now
moved to satellite transmission.
Belgium and the Netherlands:
The Belgian BRTN-2 programme is
now called KETNET/CANVAS —
the 16:9 PM5544 pattern has CAN-
VAS at the top and KETNET lower
down. The PM3544 pattern used by
TV Noord in Holland has TV
NOORD at the top and NOZEMA
HOOGEZAND K36 lower down —
the ch. E36 transmitter runs at
100kW ERP.

Portugal: Hugh Cocks reports that
the state broadcaster RTP has been
given EEC cash to experiment with
16:9 transmissions. Local broad-
casters RTP/SIC/Ch 4 ransmit
many Brazilian telenovelas (soaps).
Programme timings are still irregu-
lar. SIC recently transmitted part of
a new telenovela before the previ-
ous series had finished. and on
another occasion broadcast three
hours of soap that consisted of parts
of a new series intercut with sec-
tions of the old one.

Switzerland: The equipment, fre-
quency allocation and assets of
Milan-based SEL-TV have been
sold to TV Svizzera, the Italian-lan-
guage channel of Swiss state TV.
SEE-TV. which provided a Milan
regional news channel. closed
down at the end of last year.
Japan: The Ministry of Posts and
Telecommunications is pushing
satellite digital TV and delaying
terrestrial digital TV, which might
start up in 2000. The reason for this
is cost. Apparently each digital
satellite costs some $200m com-
pared with an estimated terrestrial
digital start-up cost of $8bn!
Colombia: Two commercial
national networks are now in opera-
tion. run by RCN and Caracol. The
two public services continue. Full
18-hour, seven days a weck opera-
tion of the new networks starts in
July.

Satellite News

After suffering losses of over
£13m during the past two years
CMT (County Music Television)
has ceased distribution in Europe.
CMT was sold to CBS last
September. It will continue in the
Americas and SE Asia.

More on the loss of AsiaSat-3
which was launched at the
Baikonur base, Kazakhstan on
Christmas Day. For the first six
hours the flight went well. Then the
iwo-minute fourth stage burn lasted
Just one second, putting the satellite

into an elliptical orbit between
200km and 36,000km. Cause of the
failure was burn out of the
Energiya Co. gas generator, the
third such failure. AsiaSat may pur-
chase a second-hand in-orbit craft
pending the launch of AsiaSat-4 in
1999. Unfortunately most of
AsiaSat-3’s capacity had been

i booked.

There are problems with the

' PAS-6 sateltite at 43°W becausé of

B 14" Screen Multi-standard
B PAL - SECAM

B NTSC {via Scart)

B VHF - UKF Hyperband tuner
B S - VHS (via Scart)

B PAL - SECAM
W NTSC {via Scart)

W 59 channel memory
B Fastext Teletext

W Accommodates ingut systems of
NTSC 358, PAL and SECAM
{optiznal 4.43 availgble)

W Output systems NTSC 358, NTSC

W 50 to 50, 501060 field conversion

WAC mains powered £449.00

B New ‘broadcast quality’ model now
available with BM bit freld memory £495.00

W 8 event 1 year timer

and S-videa terminals £649.00 {SAE details}

New Thomson Multi-standard TVs with Teletext

B 10" Screen Multi-standard

W VHF - UHF Hyperband tuner

B Covers PAL | {for UK); PAL B/G
{for Evrope); SECAM B/G {for
Middle East etc.) SECAM 0/K
{for Eastern Bloc); SECAM L

443 and PAL :

B 4M bitfield memory, static “,“;;E?:f;’;ﬂsrs E3
resolution 500 lines, dynamic ™ ﬂyperband T
resolution 300 lines W 2 Seart sockets

W Accommodates two inputs and two & % programmes
oulputs ;|

W Built-in ime Base comection (TB.L : ,’:’hc e‘:l:;‘ Highsteces

W Line conversion: 525 1o 625 lines, # Long play
625 10 525 lines & VideoPlus +

W Infra-red remote control

Digitat Converter

An IRIB-SAHAL
Iranian TV feed
received via the
Eutelsaf Hot Bird
slot at 13°E.

AC/OC 10"
Bath abave TVs epver the

B 53 channel memory S - VHS (via Scart) following systems:ail

B Fastext Teletext B 12 - 24V DC operation VRFUKF frequencies and

B Infra-red remote contro! B Infra-red remote control cable channeds, PAL

1 240V AC gperation W 250V AC operation m:::é,f'g #ﬁéﬁ o

£329.00 £369.00 % il

A SECAM sysiem B/ ffor

Addle East etc); SECAM
system L {for France}

CDM-800 MULTISYSTEM NEW NICAM

DIGETAL CONVERTER MULTISYSTEM VCR

B Professianal quatity, full digtal Thomson VPHG730 with Features Satelits,

__ pracessing VideoPius + Mufti-sysiem TV's «

_VCR's Caonverters,
Becoders. Amplifiers
aad Aerials for
domeslic and
TV-Dxing
AVAILASLE BY
RETURN OF POST FOR
ONLY £1.
ar ning vith your credi
carg.

Nicam VCR

11 Kent Road. Parkstone. Povle, Dorset BH12 2Ej

Tel: 01202-738232  Fax: 01202-716951  E-mail: atechtdiren

{All prices are inclusive of VAT, delivery by courier £10.00)
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DX-TV

Sporadic E
reception in
Sydney, Australia
from the Te Aroha
ch. 1 (45.25MHz}
transmitter in
New Zealand.
Photo from Todd
Emslie, taken off
VCR.

T T T

reduced output from its solar pan-
els. Sky Latin America had booked
all 36 transponders.

SES (Astra) plans to use the
Spanish Hispasat craft at 30°W to
provide digital TV services to
Central America. Hispasat-C is to
be launched next year with seven-
teen transponders to provide digital
services across Europe.

Japanese Sky Broadcasting
(JSkyB), which was about to start
providing DTH services, and
PerfecTV, which started DTH
broadcasting just over a year ago,
are to merge. JSkyB is being incor-
porated in PerfecTV. More compe-
tition came from DirectTV, which
startcd DTH broadcasting on
December 1st. It is estimated that
one and a half million subscribers
per service are required to make a
profit. The high cost of setting up
services made JSkyB think twice.

In France, a merger between
CanalSatellite and Television par
Satellite (TPS) is being considered
to overcome the problem of high
operating costs. AB SAT earlier
agreed with CanalSatellite to use a
common simulcrypt decoder stan-
dard.

INSAT has bought the Arabsat
1C craft which is now at 31-25°E.
Nigeria now has two satellite
broadcasters. African Independent
Television provides a 24-hour ser-
vice via Intelsat 601 at 34-5°W. Its
studio centre is just outside Lagos.

Minaj-TV, based at Obosi in
Eastern Nigenia. has leased 9MHz
of C band capacity aboard PAS-3R
at 43°W to transmit its digital
Minaj Broadcast International ser-
vice across Africa.

Sony Entertainment TV is to
start an Indian-language service
intended for cable distribution in
Europe: it’s being supplied from
Molinare’s Soho, London HQ.
Several UK cable groups have
apparently booked the service. It’s
not known yet which satellite will
be used. African-Caribbean
Satellite Television is to start as a
pan-European service via Eutelsat
11 F3 at 16°E.

The Swedish TV8 business
channel is now available as an ana-
logue service via Sirius 2. The UK
24-hour weather channel, also its
Dutch and [talian versions, has
closed down.

Intelsat has confirmed contracts
for the launch of its first four IX
series craft. Orbits are to be as fol-
lows: 901 at 60°E; 902 at 62°F;

903 at 24-5°W; 904 at 34-5°W.

atellite Know How! is the snazzy title
that John Breeds has adopted for the
sixth edition of his well-known. authorita-
tive and respected Satellite Television
Installation Guide. The book is so well
established that it’s the swdy basis for
trade assessment by the Confederation of
Acrial Industries.

The page size and layout are the same
as in previous editions, but this one has
been expanded to cover the many changes
that have been introduced in satellite TV
technology in recent times.

The great advantage of this book is the
clear, simple writing, with mathematics
avoided, and its large, clear illustrations.
Theory is presented in simple language,
with appropriate drawings to make every-
thing clear. If T can understand it all, the

- book has succeeded in its educational aim
— it is also great bediime reading for satel-
lite anoraks!

The basic theory is all there, along with
the essential practical information. So we
have geostationary orbits explained, then
information on the signals, dishes and
related hardware. cabling, and wall, roof
and garden instaliations. For serious instal-
lation work, elevation/azimuth tables are
essential. So here are the angles for Land’s
End, Lerwick, Lisbon or Losinj (Croatia),
should you be called upon to install dishes
at these locations! It’s not a solely how-to-
Astra book: you get information on opti-
mising for Astra, Eutelsat, Intelsat, Orion

& SATELLITE

& KNOW HOW!

to know.

- 2nd mond®
"A

All you n-g@'
A -

Jokn Breeds

or PAS reception.

The old material has been expanded as
necessary — installing a tracking dish,
polarisers. dual-probe LNBs, fixing bolts
for wall brackets and actuators and se on.
New features include DiSEqC switching,
dual/multi ENB single-dish operation, and
equipment connection via scart sockets —
where and how. There’s an extended sec-
tion on actuator arm alignment — including
the H-to-H assembly. Signal distribution js

-also included. This explains for example

vertical/horizontal switching with four-
receiver systems.

Digital TV receives a menticn but it’s
oo early yet to go into practical details — a
lot still has to be finalised. Once the deci-

_sions have been made. John will doubtless

be using his trusty Amstrad to hammer out
more digits in plain English.

I've recommended earlier editions of
this work, and I recommend this one (you
can claim it as a business expense!). For
both the professional and the enthusiast,
it’s a worthwhile guide and reference work
to keep on the bookshelf.

The book now runs to some 130 A4
pages, with soft covers. The basic price is
£22, but postage is an expensive exira
nowadays — £3 in the UK, £5 to continen-
1al Europe and £10 to the rest of the world,
via air.

There have been some special offers
associated with the new edition, such as
satellite software. See the advertisements
placed by Swift Television Publications
(17 Pitisfield. Cricklade. Wilts SN6 6AN)
in recent issues. For further information
you can phone 01793 750 620, fax 01793
752 399, send an e-mail to

Jjohn@swiftpub.u-net.com
or consult the web site

hrtp://www.swiftpub:u-net.com
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special conference was held by the Sociéié
Européenne des Satellites (Astra) during February
to explain the company’s plans for digital TV and
beyond.

Current System

There are at present seven Astra satellites. 1A-1G, co-
located at 19-2°E. They can all be received using a fixed
dish equipped with a universal LNB. This gives cover-
age of the analogue low-band frequencies (10-7-
11-7GHz) and the digital high-band frequencies (11-7-
12-75GHz). Astra 1A-1D have a total of 64 transponders
which are used for analogue services: 1E-1G, with 56
transponders, are used for digital services.

Currently 97 analogue TV channels are broadcast via
the Astra system, 47 of them aimed at English-speaking
viewers. There are many more digital services — 201 TV
and 148 radio. The largest digital TV markets in Europe
are currently France. Germany and Spain. According to
SES, of the 2-07 million digital TV subscribers in
Europe at present 1-39 million use Astra for receptiorn.

The number of digital TV subscribers is expected 10
show considerable growth during the next twelve years:

SES predicts that digital will exceed analogue sub-
scribers in 2004. By 2010, SES expects the European
satellite TV market to have 52 million subscribers with
44 million of them watching digital services.

Astra at 28.2°E

So extra transponder capacity will be required. Later
this year SES will launch two new satellites, Astra 2A
and 2B, which will be co-located at 28-2°E. They will
provide an additional 56 transponders, many of which
have already been booked. BSkyB plans to launch the
UK’s first digital satellite TV service this June. The start
will in practice be low-key. with a major push planned
for the busy pre-Christmas period.

Astra 2A was due to be launched late last year, but
problems with the Russian Proton launch vehicle have
delayed matters and a May launch is now expected. This
would be too late for the proposed start of BSkyB's dig-
ital services, but as a stop-gap solution SES is to move
Astra 1D to 28-2°E, using its transponders for digital
TV. This won’t affect existing Astra services and con-
sumers will not motice the change. This is possible
because there are at present 21 spare transponders at
19-2°E.

Three satellites will be involved in the changes, 1D, 1E

TELEVISION April 1997

George Cole describes SES’s plans for digital
TV from 28.2°E and developments at 19-2°E

and 1G. Astra 1D has 18
transponders: 15 use band D
(10-7-10:95GHz), with three
spare. Astra 1E has 20
transponders, with three
spares and the other 17 using
band E (11-7-12-1GHz).
Astra 1G has 32 transpon-
ders, with 16 operating in
band G (12-5-12-75GHz) and
15 spare.

The plan is to move the 135
band D services via Astra 1D
1o 1E, leaving just four
transponders for band E use.
IE will have 19 aclive
transponders plus one spare.
Astra’s band E transmissions
are to be moved to 1G, which
will have 14 transponders
operating in band E, the orig-
inal 16 operating in band G
and two spares. SES says its

Update

customcrs, the service providers, simply have to reposi-
tion their uplink dishes, which takes about five minutes.

It will take around three weeks to move Astra 1D to
28-2°E.: it could be done in as little as five days, but this
would use up a lot of fuel and increase the risk of satel-
lite collision. By moving 1D slowly, only one and a half
month’s fuel is used for the round trip. 1D should be in
its new position by mid-March. ready to begin test
transmissions. BSkyB will use up to 14 transponders
aboard 1D.

If Astra 2A°s launch is a success, the digital services
will be transferred to it from ID and the latter will return
to 19-2°E. Should the 2A launch fail for any reason 1D
will remain at 28-2° awaiting the launch of 2B towards
the end of the year. !

Most of 2A’s 28 transponders have been booked, 14 by
BSkyB, two each by Flextech and the BBC, one each by
Discovery, UKTV and Viacom and a half by Turner
Broadcasting, while 2-5 are booked for multiplexes.
Deutsche Telekom has booked 16 Astra 2B transpon-
ders. Thus 40 of the additional 56 transponders are
already assigned.

Developments at 19.2°E
SES will also be introducing changes at 19-2°E. Astra

Top photo. Launch

of the Astra 1G
satellife from

Baikonur,

Kazakhstan, via a

Russian Proton

rocket.
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Luxembourg.
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1H is to be placed in orbit here at the end of (he year, for
use as a back-up and for new two-way services (see
below). A more powerful satellite, IK_ has been ordered
from Aérospatiale. At the start of its life it will have 52
transponders in operation, reducing to 46 at the end.
They are powered by 105W travelling-wave tubes. Astra
1K’s expected lifetime is 13 years. though the new
xenon-ion propulsion system could extend this for a fur-
ther three years.

Astra 1K will serve thrce main purposes. The first is as
a replacement for 1B and to provide back-up in bands A,
C and D. The second is 10 extend Astra’s coverage into
central and eastern Europe as far as Russia. The third is
10 enhance a system known as the Astra Return Channel
Svstem (ARCS)

ARCS

ARCS is to serve businesses — and, Eventually, con-
sumers — who wish to send and rcceive data via satellite
transmission. Satellites are good for sending data to
large numbers of reception sites. but sending data back
is awkward using e-mail, the public switched telephone
network or ISDN lines.

ARCS will use Satellite Interactive Terminals (SITs)
and dishes to send data to Astra 1H or 1K in the Ka band
(29-5-30GHz). The return path data rate will vary with
the SIT power and dish size. A SIT type I terminal oper-
ating at 0-5W with a 60cm dish will provide a bit rate of
150kbits/sec: the more powerful SIT type 111 with 2W
and a 120cm dish will have a bit rate of 2Mbits/sec,
which is fast enough for MPEG-1 video. SIT prices will
start from abowt £630.

The data sent from a SIT will be rcturned from Astra
IH or IK to a ceatral hub at SES’s Betzdorf,
Luxembourg headquarters. From there it will be uplinked
to an Asta satellite and retransmitted in Ku band at
speeds of up to 38Mbits/sec. SES plans to ofter ARCS in

- 1999, but some countries have regulations that forbid the

use of unlicensed transmission systems. SES is holding
talks with European officials aimed as establishing a
common, open standard for systems like ARCS.

ARCS is a step forward in satellite communications,
but the need to use two satellites means that there are
limitations with real-time interactive services — there’s a
gap of around one second as the data hops from one
satellite to another. For this reason ARCS will probably
not be used for telephony services. But SES is investing
in a new generation of satellites that will provide on-
board processing, thus eliminating the need to use two
satcllites.
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MISCELLANEOUS
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Answer to Test Case 424 ]

TELEVISION INDEX/DIRECTORY AND
FAULTS DISCS PLUS REPRINTS SERVICE

- see page 401 - ;
Wiile.dt's Trife that-capstan motors-in-Hitach: VCRS can; e e
| give trouble, it is scidomthat a motor fault causes a INDEX DISC N
speed up: Fhere was no doubt thal the tape WS running Version 5 of the.computerised index te~FELEVISION
~Hfast “when. the faultowas. present, but“this. didn’t magarzine covers Voluries 38 to 46 {1988~ 1996). It has
I “mecessarily. mean that the capstun was rotaling faster thousands of references«to- TV/VCR fauit.eports and
than'at-should do = infaciit was rurning atthe correct - articles, with synopsestiA-TV/VCR spares_guide, “an
" “speed when the¥ault was present, as'Sage proved with advertisers list and a diseciory of trade and professionai.,
L s test. organisations are'ingiuded. THe Software 15 easyitouse
[ =-What ticdid. while (he faultywecording Was being andvery quick. it runs on anyIBM.or compatibie PC with -
# played: was 10 tever the_pinch roller away-from the 512K _RAM and a hard .disc. j’h’ce JESQ%.QT‘E’F!D,-
I capstanshaft a ittt With many machines. depending ralternatively 3.50D™ or 5267 “ff“_*_gg JuirediThose with:
also onrthe-amount of tape on the tike-up spool. this previous versions can-obtinan upgraded Varsion for£ 5
l will- stop the tape mwetion. But there was sofficient _Please quete the sé'rfaFquﬁlﬁer’ig’f'méaﬂgi@'gﬁg&g : o
torque to Keep the tape moviig — at a higher than - i,
normal speed of€ourse. and withous any seryo control FAULT.REPORT BDISCS 0. o
‘the-fact that in this condition the sample tape was: Each disc contdinsithe full textfor TV .\_YCB;?r%'émcorQQr,_
being played back at about the correct speed showed. | sateilite TV and.CD fault reporis publfléﬁ‘éﬁfi& individuz!
very elearly that-at ihe time the recording had been volumes of FELEVISION;giving you'gasysaccess to this
Jhiade the pinchizglier had not heen fuily engaged. The vital information. Netethatihe discs cannot be tsed-on,
~apehad beenrpulled across the deck solely by the take- their own,-eanly in cTonjuackon with -the_r#ﬁé)i?di%’cr you
‘, ap=spool. 10ad the contentsiof the Fauit Repad disc onto your
| . The primazy suspect became the mode switch. There | computer's hard disc then access.ityia Tfh:é- Index disc, |
. was N0 more liouble once a‘replaceinent had been titted Fautt Repori tisesare now available for i =
,’ — along with the loading mictor thar comes with it When R R
it was dismantled, the-eld switch was found to have Volumg:38 (November 1987 - October 1988
tarnished contacts, Volume 39 {Nevember 1988 — G¢tobgr 1989); ==
e J Volume 40 {(Nevember 1989 Q@ctober 1990); «-

“Yolume 47 (November 1990"=:October 1991 |
Volume 42 (November 1987~ Qctober 1992}~

NEXT MONTH IN TELEVISION

- : S — —— Volume 43 {Nevember 1992 - October 1998);.
~Surface-mounted Companent Markings , Volume 44 (Navember 1993 =October 1994);-. |
| Because oftheir small size.7°s not possible o print the fufl Volume 45 (November 1994 — O_gt_oﬁér*TQQ_s@‘ '
- type numbers on Surface-mounted diodes and mansistors. So Volumed6 (November 1995 — Ocfober1936).
J'g separate code is used. Many readers have reported ‘ e R
I=difffeuity in cbtaining details of this-code. We have Price £45.each (3;5'-’H_D,’alt’erﬁativeiy:&-,szgi;fb*r 528" if
therefore -compilcd ‘a listng of the rcode numbers for required). " e R T ]
I commonty used devices: Fhiswill he provided as a separate. - - e — T — O ——
" cover-mowited data card with nextmonth’s-ssue. Lol S—— e
g el Reprints.of artietes.fro_m"_T'EEE-VFS-ION_I;EE:’?‘!&»?QBG- are
I:]_.G_ EfectronicsfGoldStar Fault Guide ~ also available: ordering informatiomis,provided with the |
| Des Brayand Mike Hardy of the LG Elecironics Techriical index, or can'be obtained from .tklg,a_Qd(é'é’éia_g_lgv_yﬂlHard -
‘Pepattment have compiled-for us a list of the more copy indexes of TELEVISION are availablefer Volumes
—eommion. |G and GoldStar TV{yideo equipment faults that 38 to 46 at£3.50 gacha ¢ R
“msers of (he'Gompany”s Téchpjcal Lingask about, == -1 y . T
e e = - - All'the-above prices inglude UK postage and VAT where.
f Bigital Fv—What Next? -applicable. Add an extra £1 postage for overseas £U.
Wigital TV could bring about a eonvergence of the | orders, or £5 for non;EU"O‘\'/eﬁsgag'r.prt_'!éPs: Chegues
{~eomputing TV  and-welecommunications wortds to should be made payable to SoftCopy, Lid. Allow 28'days.
| provide us all*with new services. Some of these' are for delivery UKy = - =
[“already available in various rcgions.J. LeJetme looks at - e, i
{someof fliEsystems and possibilities. - O -
. Servicing the Microvitec Series 13 Chassis SoftCopy Limited,
{uEhe Micrevilec Series 13 chassis is used in several 1 Vineries Close,
- ¥GA/SVGA moniters. Iis unusualliae output stage can Cheltenham, GL53 ONU, UK. ‘
jw@perate at ireqtiencies between 3650k H7. Russ Phillips :

“ooks at the cieditry. and provides. guidance oo ¥ault Telephone 01242 241 455

finding.

e
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Is looking for . .

ICs TRANSISTORs SEMIs an
up hill struggle?

A phone call to us could get a result. We stock a
very wide range . . . and with a World-wide
database at our fingeriips we are able (o
source even more. We spectalise in devices
with the following prefix ( to name but a few):
2N 2S8A 28B 25C ZSD& _‘\ 3SK 4N 6N_17 40
SRV BDW BDX BF
V&R BRX BRY BS

BSS BSV BS¥Y 5T BTA BIB B I RUK BUT BUV
BUW BUX BUZ CA CD CX ¢ DG DM DS
DTA DTC @ QM HA HCF 1D 1IRF J KA
KIALLALBYUCLD LFLMM M 3 MAX MB
MC MDA J M{3 MM MN MPS MPSAWPSH MPSU
MRF NJM NE & -PIC PN RC:SBAA SAB SAD
SAJ SAS SDA SG 0 STA STK §FR STRD STRM
STRS SVIT TA TAA BA TC TCA FDA TDB TEA TIC

TIP TIPL TEA TL TLCTME TMS TPU U UA UAA UC UDN
ULN UM UPA UPC UPD VN X XR Z ZN ZTX + others.

We can also offer equivalents (at customers’ risk). We also
stock.a full range of other electonic components.

Mail, Phone, Fax, Credit Card orders & callers welcome

= ey O o B TN B

Cricklewood Electronics Lid
40-42 CRICKLEWOOD BROADWAY LONDON NW2 3ET
TEL 0181 452 0161 & 450 0995 FAX 0181 208 1441

104 ABBEY STREET, ACCRINGTON, LANCS. BBS 1EE
Tel: 01254 390936/235621 Fax: 01254 395361
TRADE COUNTER OPEN MON-FR19-3, SAT 9.30-12 NOON. CLOSED ALL DAY WED.
Please add VAT 13 all prices. We accone pavment by chegue, Cash. Acoess, Visa, Switch, Add £2 pp for 1} orgers up

to 1K. Heavicr parcels add £2. Next day delivery 0n LG. Consignments POA. Goods will be despatched on ihe.
day we receive your order. If we arc oot of stock we will mform you ASAP. Pleasc allow up to 28 days delivery.

I
We have an extcnsive
range of stock; Aerials,
brackets, batterics. cable
connectors. CMOS,
capacitors, degaussing
coil. diodes, fax

Going on a caravanning
Holiday this Easter?

5% Colour TV Sci/Monitor. Mains/

Battery (Will work in France) £193.00
10" Colour TV Mains/Battery £183.00 :
Caravan Aerial Kil inc. Cable £9.95 machines and

Telescopic Mast (3x3ft) Jockey Mount consumables, fuses. IC’s,
£9.95 loptx, leads. manuals,

phones. phone
accessories,
potentiometers, remote
controls, stationery,

Magic Circle Baitery Set Top Aerial £17.50
Magic Mush Cone Aerial VHF/UHF
Omni Directional

Caravan Satellite Dish E.LNB

£45.00
£65.00

speaker brackets,
Protect your home with CCTV satellite sysiems.
Miniature covent cameras from £85.00 scanners,

semiconductors, strip
board, switches, tuners,
tools and test equipment,

Qutdoor Camera with sound. 20 metres
cable, PSU & AV adapler £120.00
2 Quudoor canicras with sound, double RF

converter, PSU. 40 metrcs cable  £250.00 valves and all you need
| for video repairs-heads,

Keep in touch idlers. tyres, pinch
Fax Machines from £179.00 rollers. cleamers, test
Nunieric Pager no contract £30.00 cassettes, televisions.
Alphanumeric Pager no contract ~ £55.00 video recorders
Mobilc phone Cases. All makes £11.00 and tapes.
In car chargers £15.00 Trade catalogue

| Mini handsfree car kits from £12.00 available on request.

r 1
| LF WHAT YOU NEED ISN'T LISTED - ASK! RING FMMA, ANDY ORLINDA _ 1

NARCOR 2015 S FOLTH Signal Ges 30N
MARCONI 2017 AMHMSipral Con |04 102EM:

PHILIPS PMI217 This is & proper scopeh
Dual Trace SOMHZ Oelay Sweep Locl 2 Prches
£400

WEECONS Z01%A 390 AP 4ol Gem BERA10ABRL o
MARLON] 201S Sy ARTM Sy’ Gam JORRy- | 01086 5.
T e L T

LOOK! «~
BRAND NEW CSCILLOSCOPES!
NEVER USEDY LIMITED STQCK!

PANASONIC ¥8277A FMAM SIGNAL GENERATOR
100KHz-100MHz: TM 0-10CKHZ: Output - 19¢8-93d8 AM
G-60%: 32 Prase Memcry, Dpta! Doy Frequency &

Used £450 Un-used E750

HE3502
Dual Trace 20MHZ Sm¥-20VDwv; G.2 p Secs 0.5
Sec/Dw. &-Y: X8 magnifier; TV Sync 2ic
Hardly Used £150 Un-used £200

THE CLASSIC TEKTRONIX 400 SERIES

458 Diital Storage Dus! Traze 100MHz Defay e [
485 Analogue Storage Dual Teace 100MAE Oclas 395
A75 Duai frace 2000z Dalay Sweng . — e L5000
455 Doal Trace 1000 Delay Sween £

PHILIPS PM3Z3EA Bual Trace 400N Dual 10 Deldy Cursers ERE £ U.':ﬂ
FUNE PM3082 2+2Ch 100M5; Delay 18 Cuman. €120
TEXTRONIY, 2465 £ Ch 308 Dalny Sweap Curpas s ,tmn
TEXTRONIX 2445 4 Ch lm D!Ii" Sweep Curscrs ete 1250
TEXTRONIX TAS4B5 Byal Irace $00H: Doloy Cursers. RS0
TEXTROALX ﬂﬁDuleu IDIIMHx Telay Savey I
TEXTEOMIX 2215 Dual Tracs G0MHz Deluy Swap v A g 4
TNATSU $S57114 Ch10OMIL Doty Sweep £330
PHILIPS 3055 2+ £ SGMKz Dual TEDERY oo £475
COULD 051180 Dua) Trace 33Mr £200 With Uty N~ 1T}
BOULD G508 Dusl Trace 20Wele..._ . £

FARNELL SSGRI0 Spo YW Sgnas Gon (00U SO LIS
FAAKELL PSUS20 Som AMLSM Sl Gon JUGD-SXMz Fostatle_. XD
WAREON! 5311 Emaramnahle Sweap [OMR 206H:. usm
WARCONT 70726 MATM Sweal et [OOR-0F  —— 008

WP 35568 540 Sigral o 0 1-A5AH: 5150
WP, 3108 PauselochSyn Sufam S0k SI2ML oo ETSE
R, BGAA LATU S G 300RH-1 2180 - £650
PIELIPS PSS Programmuble SplmwﬂM5ML it
PUILIFS W!l!lzﬁummuh Sﬂ Fonc o Q100 00BN Q160
WP, 33758 G0 Functien fen 21081 180

nmmum-mmwnmﬂumr_nm [ — ]
PRILIPS PHSII2 Suves ban: Cam O Hhe 2L SenSe/Til et oo £250

ety
CLASSIC AVOS Mk3in Case  FLURE 77DMM 3£ digh with

'ith Batteries & Leatk £50  Campng Case & Leads £60
RACAL COUNTERS
5 9918 10Hz-560MKZ e ... £125
SRR 9916 10Hz 5200 He L6150
9904 DC-50MH7 £60

RACAL 1958 Eounter 1.36Hz— E650
RACAL 199] CourtexTimer 160MHz £450 ?M
RACAL 1930 Sourter 120MHE e £300  RECEOEE

SOLARTROM 7151 DMM 6K drgit IEEE £430

SOLARTRON 7150 DM b7 dgit IEEE £300
- el True RS

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS. RG6 1PL |
Telephone: (0118) 9268041, Fax. (0118) 9351696

Caliers Welcame Sam-5.30pm Monday to Friday (other times by arrangemenﬂ

DMS 38508 Dugnal Storage/DMM
'ﬂ'ﬂ'l&ﬂl_malsmayz Channel 50MS/S. Autp Range.
4 gz DA/Capacitanca Frequency Counter, Baltery
Dprabon or extemal 7.5-9VDC ie. AC Adaplor (Not sup-
phed). BS232 Comes in Black Carryang Pouch complcte
wiih 2 scope probes: OMM leads: manual.
New Baxed For Only £400
RN

e

DTS 40 Dlgnal Slnnge

Duzi Trace SOMHZ. 20MS/S Storage. Cursors - On Scresn
FReanout. Seeep Delay; Interface etc. elc. Supphed Unused
in origina! bex complele with 2 Probes & Manual
Amazing Yalue al £400

e AN
DTA 20 Rual Trace - 20 MHz ONLY £225
with At Magnification; TV Tng etc. efc Lots of Specy/ication.
Al unused & boxed supplied with 2 probes & Manuat

POWER SUPPLIES

WP G2BEBOS0Wids; D30Amps 300
WP, 62538 0-20 Vs, 0- ’OM-:: B ]
HP. 62558 0-10 Wolls: 0 20 Ar 360

FARNELE AP100/30 0-100 Veits; 0 30 lmp! furt nrn:m[—ilm
FARNELL MBQ/25. 0 60 Ynrts,

FARNERL ToV1 0k 10 Yols 5 Anpor36 Vs 10 ke ——___ 208
FARMELL L12-10€ 0-12 \eirs. 0-0 Amps. po— 1T
FARNELL LT30-2 0-30 Yo'ls: 0-2 &nget Twiza £

THURLBY-THANDAR T311820 Precysion PSU L8Y. 20 Amps =
THURLBY- nummmmrwmmmm 2 hmgs T

F D — ]

UALET PLIZ0 - muknpsch’nﬂxl - £150

mumrmwn-nuxemn — s
EPW‘ERSUPPLIESIVAM!

PANASGNIC vP7637A STERQ SIGNAL GENERATOR
Generates Broadeast FM-RDVARI. Preser memory; GPIB
Used £400 Un-used £700

| KENWOOD FLIBDA WOWALUT-
TER METER 0,003%-10%; Freg
3KHE3.15KHZ RMSAVERAGE/
PEAK: Wieighted Fiters; Digital
Bispizy of rpm; 4 digat Freq
Counter (0.01KHz-3.999KH2/
D.0LKHz-55KH2)
Used £400 Un-sed £500

POYER SUPPLY Model H3P3C19
0-30valts; 0-10 Amps Cement

Limiting. 2 Meters.

Un-used £200

i Used E160:

EOODWILL GVT427 DUAL
CHANNEL AC MILLAG-IMETER
10pv 300V in12 Rarges

GODBWILL GAG-808G AT
CENZRAIOR
10Hz IMH2 in 5 Rarges 01%
Frequency 100z IMH2 Low Dstorien 5 Sieps Outmut
Used £100 Unised 125 Attecuaior Un-used £80

6000WILL GFC BDI0G FREQUENCY
COUNTER Range 1z 120MHr 8
{ o @ mow Dt Display 15my RWS Sensitvny
oI " 7%
ANALDGUE MULTIMETER Mods! HCZE0TR ACADC voitss [C
Curent J0AmEs; 17 Ranges; Continuity Burzer; Tansistor Tester
Un-tised £15
STEREQ AUDID BALANCE TO UNBALANCED CONVERTOR

je For Car Radx Semnclos. Unused £20

Used Equipment — GUARANTEED. Manuals supplied.
This i 3 VERY SMALL SAMPLE OF STOCK. SAE or Teephone for lists, Piease check availabifity before ordering.

e ———
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CARRIAGE 2!l units £16. VAT to be added to fotal of Goods and Camizge.
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T MANOR SUPPLIES

Where can you buy your TV/VCR spares
and discuss your fault with a fellow engineer
at the same time?

With Manor Supplies you can!!

Quality TV/VCR spares supplied for
engineers by engineers.

* Line output transformers %* Triplers %
* Remote Controls # On/Off switches #*
* Semiconductors % VCR spares %

* Various Components for the
TV/VCR Trade *

CRT Tester & Reactivator Kit £68.00+VAT

Line Output Transformer Tester £26.50+VAT

Video to RGB Converter £104. 00+VAT

* Shop * Mail Order *
172 West End Lane London NW6 1SD
Tel: 0171 794 8751/7346 Fax: 0171 4315778

DARTEL

ELECTRONICS

8 Heather Park Drive, Alperton,
Wembley, Middlesex HAO 1SL

Tel: 0181 795 1735 Fax: 0181 795 1736
SUPPLIERS OF HIGH QUALITY AUDIO

VIDEO/TV EQUIPMENT - GRADE A
STOCK WITH WARRANTY

Popular brand names at competitive prices, eg:

Video Recorder, LP/SP, from.................. £85.00
Video Recorder, LP/SP, VideoPlus from £95.00
Twin Deck Video Recorders................ £145.00
20in TV/Video Combi ......voeeeeivneeeeennn. ££235.00
14in TV/Video Combi ..................cc.... £180.00
Microwaves, Digitouch, from ................ £47.00
Camcorders, from........ccccccoovveeeeni. £165.00
Triple Disc HiFi Systems from.............. £120.00

Televisions, all sizes including Prologics,
Nicam, VCRs etc
PHONE OR FAX FOR FULL LIST
WE ARE NoT Ex-RENTAL DEALERS

ALL PRODUCTS SUPPLIED ARE CURRENT LINES
ALL PRICES SUBJECT TO VAT PLUS CARRIAGE AND AVAILABILITY

All major credit/charge cards accepted

IS YOUR

RENTAL BUSINESS
EXPANDING?

Broughfame Ltd.

can help to expand your
television/video rental business
and increase your profitability.

Our rental Finance Plan offers
you financial facilities from
£1,500 upwards.

Block Discounting finance
also availabie.
For further details ring or write to:

Broughfame Ltd.

115A St John’s Hill,
Sevenoaks, Kent TN13 3PE

Tel: (01732) 743400
Fax: (01732) 743335
E-Mail: R@Broughfame.Tel Me.com

—

MAJOR MANUFACTURERS
NEW ‘B’
GRADE PRODUCTS
READY FOR SALE

T.V. - VIDEO - AUDIO
MICROWAVE OVENS

APPROVED DEALERSHIP
(TRADE ONLY)

CONTACT PAUL OR MICHAEL

(01375) 640800
(ONLY 10 MINS FROM LAKESIDE/M25)

CLEARVISION

30a CORRINGHAM ROAD
STANFORD LE HOPE
ESSEX SS17 0AH

-
=
=
L
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%
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CENTRAL TV

AIWA PRODUCTS

WHOLESALE DISTRIBUTION LTD
EX-RENTAL TVS & VIDEOS

ALWAYS AVAILABLE PHI[IPS, PANASONIC, SHARP,
PHONE NOW _ SANYO, FINLANDIA ETC...
FOR BEST PRICES ' ' ; £

NSX-VHS ...PRO-L.OGIC MINI HIFI REMOTE
NSXV70.MINI HIFI 3 CD SURROUND SOUND
Z2300 ....... PRO-LOGIC MIDI HIFI REMOTE

AMSTRAD SRX 100 AT ONLY £2.00 A PIECE
AMSTRAD SRX 200 AT ONLY £10.00 A PIECE

PLUS VIDEO CRYPT DECODERS NOW AVAILABLE P

\

BT 250 AT ONLY £7.00 A PIECE
{QUANTITIES OF 10 + ONLY)

I/ CX100 5 5 et CD MICRO SYSTEM
NSINVIS0 s ot MINI HIFI CD PLAYER
NSX640..MINI HIFI 3CD SURROUND SOUND
e
< WALKMANS
HSTAL153 HSTE223 HSTA253
HSTA353 HSTA423 HSTX356
HSTX646 HSTX446
HSGS242 HSGS252 HSGS352
HSPX251 HSPX341 HSPX357

HSPX441 HSPX5417

PHONE FOR BEST PRICE

PLUS MANY MORE MODELS AVAILABI.E

mepxzag LONDON CONIACE JOSHI/SALEEM,  BIRMINGHAM CONTACT: ASH/MICK
ELEY ESTATE, NOBEL ROAD,
EDMONTON N18

ON THESE ‘A’ GRADED STOCK 1f- 0181 807 4090

FAX: 0181 884 1314

/N FOR ALL EXPORT |
SANYO GRADER ENQUIRIES ON TVS
28", 25", 21" ES.T. AND VIDEOS CALL OUR
SP/LP VIDEO + BIRMINGHAM OFFICE

NOW IN STOCK 1 NOW
P S eI ST

369 STRATFGRD ROAD, SPARKHILL,
BIRMINGHAM BIT 4JY

TH:0121 7721591

FAX: 0121 766 6383

APPROVED \
TELEPRICE
DISTRIBUTOR

HSTE

DISTRIBUTORS
CLCOO I CEOLN]
Suppliers of high quality

EN-RENTAL & GRADED |

TW'S AND VIDEO'sS
Direct From Source

PHONE FOR DELIVERY DAYS ON
01871 - 803 0505

UNHEZB HARBET ROAD, o&gngel Road) STONERILLBUSINESS PARK

LEAVALLEY STATE, LONDON. N1§3LD

\ DELIVERY SERVICE AVAILABLE

446

WMTV

THE LARGEST INDEPENDENT
WHOLESALERS IN WALSALL
— SUPPLIERS OF HIGH QUALITY EX-RENTAL
TVs AND VIDEQS TO THE TRADE
AT COMPETITIVE PRICES

ALSO AVAILABLE: NEW B-GRADE PRODUCTS
- TVs, VIDEQS, AUDIO & MICROWAVES -
ALL TESTED & BOXED

Satellite Receivers and Export Enquiries Welcome
% Mile off Junction 10 M6. Easy Parking Facilities

UNIT 3, BENTLEY LANE BUSINESS PARK
BENTLEY LANE, WALSALL WS2 8TL
Tel: 01922-724542 . Fax: 01922-722208
Mobile: 0831-246622 (24 hours)
Visit our website: WWW.WMTV.MIDWEB.CO.UK

OPEN: WE ARE HERE

MON-SAT,

9 6pm
SUNDAY BY
APPOINTMENT
DELIVERY
SERVICE
THROUGHCUT
THE COUNTRY
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\"/ /" vista electronics o
BETTER VALUE
E COMPONENTS TUBES

CATALOGUE THOUSANDS OF NEW,

B GRADE, AND REGUNS

TV/VCR COMPUTER L |
SPARES AND ACCESSORIES ~ SPECIAL OFFERS

__ _ FREE WHILE STOCKS LAST
. | A59-JJZ £60.00
(IR CARRIAGE o csa0o
| I. FORORDERS A59-EAK £69.50
ABOVE £10  AG6-EAK £72.00

A51-EAL £55.00 |
| HIGH QUALITY A51-JAR £55.00

| » LOWPRICES As51-az £45.00
LGOS WIDE RANGE  A68-EGD £78.00

FASTDELIVERY ~A66-EGW  £72.00

A34-EFU £24.50
FOR PERSONAL SERVICE A33-LPE £94.50
6 y R
RING THE ‘SAS A34-EAC £24.50
SUSAN ALL NEW TUBES '
ANN Carriage Extra
SANDRA 12 MONTHS GUARANTEE
WE DARE TO PLEASE Enquire for types not listed
TELEPHONE COMPONENTS 01429 838057 FAX
TUBES 01429 837100 01429 837101
VISTA ELECTRONICS LTD, UNIT 1B, WINGATE GRANGE IND EST g C |
FN &

WINGATE, CO DURHAM TS28 5AH

S = = - y m—— L
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WILTSGROVE LTD

28-29 RIVER STREET, DIGBETH, BIRMINGHAM B5 55A UK

TEL 0121

T7TT7T2-2733

< Tntroductory Offer ~>
UNIVERSAL Remote.
7 in 1.Supplied with

Code Table covering B
Vﬁ L]

4in1 Remote

E228 |vith LCD display.
& |Easy interactive |

more than &N === [setup comes
2500 models. [l |complete with
'Norm.Price £9.95 batteries.

T

Lnteantur e

Ty .Y

.

ERA-LAT )

!

i Ifits following models:
| |Sony: CD,CDECDPM,

FAX: 0121-766-6100
MuitmranJP‘hT_nps—

KSS240A CD Optical Pickup

CDPX HCDA,
HCDD &
HCDH range.
Kenwood: DP722,
UD70,UDS0

RDER—CODE PRICE

CDR-1000  89p

Io

RDER-CODE PRICE

“URM-2000 £8.95| RC8510

ORDER-CODE

PRICE

£14.95

ORDER-CODE _PRICE

AP-1005 £22.95

§5210A CD Optical Pickup \I YGUR ORDER 1S OVER THE VALUE 0ff VIDEO SERVICE mncur;
. a TA|FercusoN  ORDER CODE IFERGUSON ORDER CODE
<Beny 5 T oo ol T
/ YOU ARE ENTITLED é FV30B :SM-1295 £3 TX99 ;SM-1031 £2
TO REGEWE FV14T. : SM-1330 £3 5113 :SM-1033 £2
3V43 :SM-1455 £3 59K4 :SM-1159 £
ONE FREE MANUAL FROM THE sva sl @) HOISSSSRESE
ORDER-CODE PRICE 3v59 :SM-1470 £3 59P7 :SM-1163 £2
AP-1002 £14.95 LIST ON THE RIGHT G 3Va4/5 SM-471 23| 5IL7 :SMA1169 £2
2 . RN . ¢
‘ASRTA4CY Qantity Free 1™ ooy smaos 5 g wis o
. 8942 :SM-435 £ 41P3 :SM-1491  £2
: ol 5-10 £95.99 8043/84 :SM-1440  £3  WrmacHI
! teConiml 10+ £ CPT2196/8 : SM-1390
0Dt . " JAPANCSE GRADED
gy T bul?;ﬁw B STOCK i o
t ; .
1t S0 with 12 months quarantee gpe b8 moniEientioadestl; Tmosm;%i £5Rg9
GRADED STOCK 4516 fol’fable WG, 3t B g £149 £319
: ' £530 £249 | s185 £399
Video Camera R.R.P A 1
- o URRE  £599 15CTV's 10VCR's IR (1P S— £169 £399
C VPH-65 > 8 Remote, 7 Text [Slim front loader] 25 NAN/L.......... £199  £499
- meRAND TX100 Range with R/C 28" WKAR/ LT .. £225 £699
4 2 - 2 J.1 25 DILDU PRO-L0GC....... £225 £699
6 MODE PROGRAM AC L £630 £420 128" My pRIADK ... £299  £799
IR SNICAM |20y e Ry ... £369  £899
15CTV's VCR
| 2 < 28" MRLDY........... £399  £999
5325 49 32" WDLKRLY ... £549  £149
SFN]Z%PP RRAXD REW BRANP NOKIA filisoisymmoiceicsr
WAS . PEC;T:J:RN82%7DPL PIANO BLACK FiNISH
‘ *PICTURE INPICTURE  RRP £2098:99
, *2 SCART ngCKETS
* NICAM STEREO * 28" WIDESCREEN = *AP SYS
x P “UHFAVHF TUNNING
- Zaom * UHENHE Tonning___RRP 149999 FRONTAVCONNECTOR _—
FREE DELIVERY —E, RENTAI.NOW INSTOCK! FERGUSON Brae 'a' S
ON REASONABLE & o TING Q :
ORDERS, TO MOST AREAS @ IE EMS STAR aﬂ B B " | B ';‘SII; \:Sl?r?r (guh::anrﬁ];
N THE UK cof‘“" umEA ORI ANITE : | T
B oo T o from g & ' FROAE3000 | = © AAINS OR BATIERIES
TRADE ONLY] ALL STOCK SUBJECT TO AVAILABILITY, CARRIAGE & VA.T

FREEFAX ORDERLINE: 0500 55 05 05




Universal
The Amstrad Service Centre

Audio - Television Video Telecommunication

The ‘Amstrad Service Centre’ is the exclusive returns centre for all standard customer returns on behalf of
Amstrad and Betacom. For the first time we arc offering to supply genuine Standard Customer Returns direct at
market compctitive prices. All of the products we offer for sale are supplied in original manufacturer cartons,
both picture print and full colour gift type. All product is ‘virgin’ and has not been serviced by the Amstrad
Service Centre or any other outside service agent. If you would like to receive a colour product catalogue and an
up to date stock and price list please fax your full company details through to the facsimile number listed below.

Currently we have over 90 lines throughout the consumer electronics range starting with walkmans, clock radios,
portable stereos, portable CD stercos, personal CD players, micro systems, CD micro systems, mini hi-fi, midi
hi-fi, 14" television, 20" television, 28" television, non videoplus VCR, videoplus VCR and fans and,
approximately 40 different telecom products.

There are no restrictions on the sale of these products but if any are exported it is your legal responsibility to
check the goods meet all electrical requirements and relcvant regulations for the country of export. Export
enquiries welcome.

Please mark all references from this advertisement for the attention of Mr T James, Operations Manager.

Switchboard 01630 653 797 Facsimile 01630 635 683
Amstrad Service Centre. Universal ‘onswmeirr Products. Universal House, Tern Vullev Business Park,

Marke: Dravton, Shiopshive TF9 350

BTN Fzﬁ\
7 u [ ] ] /[
UNIT 5, THE PHOENIX BUILDING, RUSHOGK BSMART (CRAWLEY) LTD

“TRADING ESTATE, DROITWICH ROAD. :
DROITWICH WRY ONR “j
TELEPHONE: 01299-251522

0589-888021/0850 486147 (2:+r)

SUPPLIERS OF HIGH QUALITY Largest Sf‘*IECt'O"
GRANADA AND THORN 0
EX-RENTAL TELEVISIONS AND VIDEOS| || MAJOR MANUFACTURERS
LARGE STOCKS ALWAYS AVAILABLE NEW “B”

ALL AT COMPETITIVE PRICES GRADE PRODUCTS
Satellite Receivers T.V. VIDEO AUDIO
MICROWAVE OVENS

Complete Range of Hand Sets
EXPORT ENQUIRIES WELCOME | Contact Fred Bean
OPEN: MON-FRI -9.30-5.30 BSMART (CRAWLEY) LTD.
10/11 LLOYDS COURT, MANOR ROYAL,
TEL- 01 299_251 522 CRAWLEY, SUSSEX RH10 2QX
g Tel (01293) 618000
Fax: 01299251543 ,, e P12 R 00133
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TO CELEBRATE THE OPENING OF OUR NEW AND LARGER PREMISES
and 25th Anniversary 1973-1998
NEW ‘B’ GRADE *TOP BRANDS % TOP SERVICE i—?ﬁ = 2
TRY A SAMPLE ORDER OF 1-3 ITEMS e ;‘}z jg 2
MONEY BACK GUARANTEE IF NOT SATISFIED ——le o7

AR R O M e e e o as Radio Cass from............... i
2072 RICirom, s Music Centres from .............. '
AP T A o oo asosamn: =reo Ay W & (O] Dl s e e g
25" Text from.....ccoevecmreencennes Rad. Cass. CD from ..............
28" Nicam from........ccccoramen. et oy cevrs i oroorrooororoes { ANE 4
VCR V.PIUS from ....ccoeeeennes Kettles from .....ccoceeeeveenes ] SUMMER B2, ‘\”“’wl
Camcorders from ................ Jamo Speaker from .............. D A

Faxes from ...-sccc--cveeeearonnee Personal Stereo from..............

All stock boxed and working 2=

FERGUSON - SANYO - TATUNG - DECCA - AMSTRAD - BEKO - VARIOUS JAPANESE ]
FULL RANGE - CURRENT MODELS CONT'NUOUS SUPPLY (PncessubjecttoVAT+Avallab|lny)

%
&
e

BESCO LTD || 5 GRADE AT LOWEST PRICES EVER

YOUR PREMIER SUPPLIER FOR OVER 30 YEARS (AU- BGXED WORKING AND COMPLETE)
NEW STOCKS ARRIVING DAILY :

S

EX-RENTAL TV/VIDEO ALL TESTED, SEEN WORKING | | || 14" E?MOTE £65 | | 10 BEMOTE £90
Philips complete with remote £45 14" TEXT £75 MAINS/BATT |
Salora il models with remote £65, ———e == = e
Grundig from £65 many other makes/models in stock s T =7
Cheaper Video/front loading from £25 LP/SPVCR £69 28" PRO LOGIC £300
ALL MAKES, MODELS & SIZES OF TV IN STOCK VIDEQ+ £79 33" NICAM £400
Brown cabinet working Tvs from £12 » Videos off the pile from €10 |
We stock Camcorders, Car Stereo, portable radio/CD, kettles, o = —
irons, toasters etc, elc. 20° REMOTE £80 || 21" REMOTE £90 |
1| 20" TEXT £90 ST E X £100

HIFI HIFI HIFl HIFI

20 NICAM 00 (| 21" NICAM £110
100s OF UNITS IN STOCK! 20" NCAM RO £

— - =

Large stocks available A and B grade: = 1 ; J
makes include: 25" NICAM £150 | | 28" NICAM  £180
Kenwaad, Aiwa, JVC, Sanya, Akai, Pioneer, Panasonic, Goodmans, Alba etc.
Alba/Bush Ghetto Blasters. CD, Radio, Tape boxed £25 - — - d - - emnt |
Alba/Bush CD Micro Systems boxed £35 =T - — 3 - —
+ Aiba/Bush CD Midi Systems boxed £40 MAINS/BATT CD RAD CASS £25
most goods under half price o TEELEV“‘)IEPSﬁ 55 CD MICRO £30
VIDEOS/TV's: A and B Grade 145  CD MIDI £35

Bush/Alba long play boxed £60 ® Roadstar long play boxed £50
Akai, Sanya, JVC, Toshiba, Aiwa less than half price
21" Remote Control Crowrn/Bush, Alba boxed £60
£g 30 X LATE MODEL VCRs INC NICAM VIDEO PLUS
« DISCOUNT %QIS:U?_I:I(L;UR CHASES™ + TOP MAKES SUCH AS SONY, FERB, JVC, SHARP ETC £50 eacH

Send S/A Envelope for price list or call 01274 308186 G 0 G GL E B 0 X TEL I.EEDS
Walker House, 16 Bottomley Street, (01 1 3) 2310359
Manchester Road, Bradford BD5 7LJ DISCOUNT ELECTRICAL WAREHOUSE Ask for Robert

Tel: (01274} 3081 86 Fa)@ﬂ'?-’q‘) 722229 - | ALL PRICES PLUS VAT & BASED.ON QUANTITIES OF 10+

P

ALSO AVAILABLE LARGE QUANTETIES OF GENUINE FAULTY
RETURNED TV, VIDEO, HIFI, COMPUTERS, TELEPHONES —-
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" STARVISION |

SUPPLIERS OF HIGH QUALITY
EX RENTAL - EX DISPLAY

TV & VIDEO

ALL SETS ARE FULLY SERVICED WITH
REMOTE CONTROLS AND ARE READY
FOR RETAIL SALE

MOST POPULAR MAKES ALWAYS IN
| STOCK AT PRICES THAT WON'T SHOCK

ALL PRICES INCLUDE VAT
NO MINIMUM QUANTITY

RING TODAY FOR LATEST PRICES
TELEPHONE
0121 502 3016 - 0121 505 1033

STARVISION
UNIT A, BRUNSWICK PARK ROAD
WEDNESBURY, WEST MIDLANDS
WS10 9QR

Stock clearance of tubes
for current models

£25 14" narrow neck

NOW OPEN |
IN NORTH EAST - W.TREE TRADE WAREHOQUSE
UNIT 9A/9B CARRMERE RD, L EACHMERE

IND ESTATE, SUNDERLAND SR2 NTE

TEL 0191 521 1500
GRADED STOCK ALL BOXED TESTED + WORKING

B GRADE TV/S BOXED WORKING NOW

WAS NOW
14" R/C £79 €75
14" Text £89 €85
14" Tele Video Combinations £175 £159
20" Tele Video Combinations £235 £200
20" R/C TV £99 £95
20" Nicam Fastext £139 £129
28" Widescreen Nicam £450 £375
32" Widescreen Nicam £700 €650

48EEV......
S1AELZ......
91EAL......
51EBV......
I1EFS......
910UFB......

£49

JOB LOTS OF CAMCORDERS
Sony, Panasonic, Cannon etc.. {In lots of 20) £50:2°

EX DEMO CURRENT MODELS

29" Sony Nicam £270
29" Hitachi Prologic £350
SPECIAL OFFER - ‘B’ GRADE
Boxed & Fully Tested L/P £69

Video Plus £79
with instructions Nicam £129
W.TREE TRADE WAREHOUSE

Unit 1, Sunshine Mills, Wortley Rd, Leeds
!_ﬁ_ﬁTel: (0113) 2638804 Fax: 2310275

TELEVISION April 1998

66ECY......
66EAS......

LOTS, LOTS MORE
RING Irene or Jane

Carriage and VAT %
extra

EXPRESS TV

The Mill, Mill Lane,
RUGELEY, Staffs WS15 2JW

Tel: 01889-577600

Fax: 01889-575600
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v/ Gives ALL set-up angles for/
any dish (including
motorised), for any
geostationary satellite, for
anywhere in the World! I

v’Includes databases of
virtually all towns and
satellites in the World/

v Calculates detailed link
budgets, including digitall

v/ Displays footprint maps in BMF
PCX, TIFF and JPEG formats!

U 52

Europe: £3

& ‘ ~a=p R of W: £7
l,c __Try this PC progrom FREE on:
comes complete http:llwww.swiﬁpub.u-r_let.com
1998-2000 &t
WORLD SATELLITE YEARLY,

v Mammoth 856 page reference book at an
affordable price provides up-to-date
information about programming, equipment,
dish size, etc!

v Hundreds of pages on characteristics and
footprints of nearly all of he World's broadcast
satelites, plus transponder loading reports!

+ Divided into four easy-to-use sections; Technclogy, ~ UK: £6.00
Programmir;?, Satellites and Companies! Includes ~ Ewrope: £11.00
chapter on Higher Frequency LEQ and MEQ satellitest Rest of World: £21

v Complete directory of satellite programmers and o
manufacturers, including telephone numbers! £

" Overview of latest technology and developments!

Postage:-

5TH EDITION COMPLETELY REVISED & UPDATED FOR 1998

:SATELLITE BOOK

A COMPLETE GUIDE TO SATELLITE YV THEORY AND PRACTICE

WORLDWIDE ACCLAIMED BY THOUSANDS!

“... An impressive book ... practical
\aspcctsmdea.l‘_withma?w&ythat SATELL_ITE BOooy

leaves no doubt ... lavish use of very {
clear diagrams throughout. *

Television ,
\',..Allma.!lmuszufthemfomahioni |
f

I

you'll ever nesd o want o Know
about gatellite television is at your
fingertips ... It's certainly Lbags:
work of 1ts kind*® o
e

What Satellite

SPECIAL OFFER - FREE WITH EVERY |
ORDER OF 'THE SATELLITE BOOK' |

' ... the most comprehensive,

incisive and informative book ever

published on satellite television.”
Satellite Trader

ECRETS e
REVEALED! E bibla for the satellite TV mdus'ryj

{JackAmmstrong [} inehides imvatuable hints, t{ps and
Alleas! 50% tricks of the trade.”

Interspace
ISBN 1 872567 118

] = Y POSTAGE:-
S UK: £5

s il e 3 4 foo

All availabie by retorn post! Send stamped envelope for complete list.

SWIFT IELevision

PUBLICATIONS %

17 Pittsfield, Cricklade, Wilts, SN6 6AN, England
Tel 44 (0)1793 750620 Fax 44 (0)1793 752399

Gifer subject to stock avaitabliity. You

f—

0
ROUSSALE D,

QUALITY USED
TV & VIDEO

COMPLETE RANGE OF TVs
VIDEOS AND SATELLITES

Most makes and models available
TVs from £3.00 ¢ Sateliites from £8.00
Videos from £15.00
Prices Ex-VAT

Free Delivery Service to most areas of the UK

U.K.s Largest Export Wholesaler

Specialists in conversions fo most countries systems

UNIT 75, BARRACKS ROAD,

SANDY LANE INDUSTRIAL ESTATE,

STOURPORT-ON-SEVERN,

WORCESTERSHIRE DY13 9QB
Just 10 Mins from M5 Junct. 6 Worcs North

EX

01299-879642 (3 lines)
FAX: 01299 827984

Sole UK 7
Agents for l" / SADELTA

TC-402D

i 5 werr and 5ize, the TC-4020 is the
oea rment for the mstallaton o

P ang serresTial TV antenna, as veell as CATV
SISES

B Peak detecion B Muiti-turn potentiometer to enable tuning
8 Bulin oucspesker oc M and M reception. Bl Weight including batteries: 1.9 Kg
W Frequency bdceon wih £ gigt LCD Display

TC-90

foriase equipmen, with many applxations,

designed fo carry out any iype of Temestrial

A Radho, CATV and Satellite TV. installations.

B Frequency Sweep on Satellite - _ .

B Pezk Detection n—

B Measurement of terrestial TV from 20u Vto B Rechargeable 12V/2.6 Ah Battery
3V withaut the need of externz! attenuators. B Weight including batteries: 35 kg

TC-80

The TC-80 has been designed for the
reception of TV Satellne systems, the
installation and tesiing of domespc and
! SMATV systems.

B Full Band Frequency Swaep B Rechargeable 12V / 2.6 Ah Battery
B Switchable 14V or 18V LNC Power Suppiy B Weight mduding batieries: 33 Kg.

COASTAL AERIAL SUPPLIES

Unit X2, Rudford industrial Estate, Ford, Arundel BN18 0BD
Telephone: 01903 723726 Fax: 01903 725322 Mobile: 0976 241505

452
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No other consumer
magazine in the
country can reach
so effectively those
. readers who are
wholly engaged in

the television and
affiliated electronics
industries. They
have a need to
know of your
products and
services.

CLASSIFIED

PHONE 0181-652 8339

The prepaid rate for semi display setting is £14.50 per single column centimetre
(minimum 4 ¢m). Classified advertisements £2,15
box number £26.00 extra. All prices plus 17%4%
etc., to be made payable to Reed Business Information. Advertisements, together
with remittance, should be sent to Television Classified, | 1th Floor, Quadrant
House, The Quadrant, Sutton, Surrey SM2 5AS

FAX 0181-652 8931

per word (minimum 20 words),
VAT.All cheques, postal orders

REPAIR DATABASES & INDEXES

NEW FAULT GUIDES NOW AVAILABLE FOR 98
NEW Il Kwik tips on disk V1.0

First fime refease: KWIK TIPS on DISK now available.
Based on the forthcoming 2nd Edition Kwik Tips publications
the pro also includes current st edition repair information.
Altogether a vast fault & remedy databasc of TV & VIDEO
repair information for an extensive range of makes & models.

Kwik Tips V1.0 Excellent value ot only £27.95

New Editions Fault indexes in book format

Just released - Edition 19 of the Television Magazine
Index, Covers over 14,000 Television, Video, Satellite,
Camcorder & Compact Disc fauits, Large easy to read
A4 format, The newest addition to a highly acclaimed series.
In daily use in workshops across the UK (And beyond).

ISBN 1298394229  Edition 19: Complete set£14.75

New version Fault indexes on disk - V1.5

Our largest ever fanlt index database on disk, Covering a

massive 18,300 !! Television, Video, Camcorder, Satellite,

CD & Monitor faults listed in 17 years of Television.
Version 1.5: Indexes on Disk (price held) $£17.50

Low cast updates arc available for all fault indexes.

LATEST RELEASE - Equivalents guides - 2nd Ediiion.

The long awaited 2nd Edition of our eciuivalems guides now

available, Over 6,300 entries - Equivalents covering Video,

TV, Camcorder & satellites plus TV model-chassis guide.

This single comprehensive book contains all FIVE guides.

Edition 2: Equivalents guides $5.95

All disks require PC or compatible (Supplied on 3'/" HDs)

Z C’S 316, Upton Road,
* *

Neoctorum, Wirral,
(G4l 1988)

; == Merseyside. 1.43 9RW.
Technical Publishing Tel / Fax 0151 522 0053

Please add £1.75 P & P to totat (Europe £2.75. r.a.w piease enquire).

Technical Informatidn Seﬂices

76 Church St, Larkhall Lanarvk ML9 1HE
N.B.: There is a £2.50 Post/Handling Charge on all orders
Send an SAE For Your Free Quote & Catalogue

We have the world’s Largest Selection of

VCR CIRCUITS £8.00 CTV CIRCUITS £6.00

k=2 SERVICE [&
Gl M AN UA LS R

TNDW

CTV CIRCUIT COLLECTIONS
Ferguson from 1380’ till present @ £45.00 » Bush £22
Hitachi £45 « Mitsubishi £38 » Panasonic £30...etc...
Call for full list & prices of all 27 collections

Tel: 01698 883334/884585 O Fax: 01698 884825

TOP SELLING BOOKS
PRACT VCR or TV REPATRS
£16.95 each {or £30 for Both)
MICROWAVES: ENERGY & OVENS
£i2.95
Data Reference Guide (Chassis/X-Ref)
£9.95
KUXO SCRAMB’ SYS? (New 5th Edn.)
£35.00
Buy, Sell & Service Used CTV/VCR/CD
£9.95 cach
1C DATA BOOKS - Various Titles
£12.95 cach
Wirh 106 of Titles, send SAE for Fuli List

3.5" Disk Drives
(Instaliation & Circs):
Jata Ref” on 3.5" Disk:

SERVICE MANUAL

LIBRARY
BLY 4ANY MANUAL FOR £10.00
or Swap at £5.00 Each (plus p&p)
Initial Joining Fee £65.00
(£20/annum, thereafter)

NEW RELEASES:

£6.50
£5.00

SERVICE MANUALS
AND CIRCUIT DIAGRAMS

Thousands of different models available
For most U.K. European, Far East & USA makes

Service Manual Circuits
B/W TV £ 6.00 £3.00
cTviveCP £10.00 £5.00
VCR £14.00 £7.00

Audio/Satellite/Microwave also available - P.O.A.
Cheque/PO with order only please.

Add £2.00 P/P etc. to order total. Do not add any VAT
D-TEC :
PO BOX 1171, FERNDOWN, DORSET BH22 9YG
Tel: 01202 870656

TELEVISION April 1998

SERVICE MANUALS |

Have you ever tumed away work for want of a
Service manual?
Have you ever bought a servica manual and never
usad it more than once?
Then why not join.
THE MANUALS LIBRARY
For details and membership application form
wrie, phone or fax:
HARVEY ELECTRONICS
43 Loop Roed, Beachiey, Chepstow, Giant NPS THE
TEL: 01761 52303¢ Fax: 01291 628786

YisA, ACCESS aezeprad

SERVICE INFORMATION
CIARCUITS and SERYICE MANUALS
from 19305 - 9905,
Rudicss. 2mps, radsograms, tuners, CO5. TV:. videos,
assetre radios, FCE wtc.
LARGE QUANTITY USED TV and VIDED PANELS
BACK COPIES PW and TV MAG.

DAVE WILLIAMS
18 Church Seraet. Owseon Ferry,
Dancaster, $.Yorks DN? {RG

_Tel and Fax: 0] 427 728046

Mail order onfy. No catiors

Fryerns

Servi gt Circuit

TV, VCR’s SATELLITE
AUDIO & HI-FI

Most models/makes old & new covered
Also fault guidance service available
Prices are from £3.75 + £2.50P/P
Le. ] item - total £6.25 inc
2 items - total £10.00 inc
3 items - total £13.75 mc
4 Items - total £17.50 in¢
Payment by credit card or Postal Order
for nexy day delivery. Cheques to clear.

Tel/Fax: (1268 470899
Answerphone outside office hours

PO. Box 5830
<2

Basildon, Essex
SS13 3RX
~ pleasc note new prices

453

THL AAIAISSVID

6££8 759 1810




0181 652 8339

CLASSIFIED TEL

inclusive.

&
&

More than 14,000 eniries
including remedics,
where appropriate. from
“TELEVISTON” magazin=.
Bang up to Date: Jan 87 to Apr "98
Only £10.00 inclusive for the
set of three books covering
TV, VCR, SAT, CD etc.
Too goad te be rue?

Ring 01766 823444 for frec samyle.
Kk kok

WANTED

We now have 3 CD-ROM's
covering a vast range of Colour
Televisions. The full set contains

~ between them over 3600 models-
from 133 makes and over 80 full
workshop service manuals. Each
CD is normally £24.95 + VAT
{total £29.31) making the set of 3
£90.89 inclusive of VAT & p/p.
As a special introductory offer
the full set of 3 can be
purchased for just £75.00 fully

. Order your set

TODAY. Order code MP-380.

Monitor

“alignment disc
ith all orders for

MP-380

b=
THE “HOOKINGS” INDEX §

Service Manuals

Less than £1 each

Address

when purchased on CD-ROM

Order Form Please supply (circle items required)

MP380 TV CD-ROM set of 3 @ £7500 inclusive
plus FREE monitor alignment disc.

MP=285 Index of Manuals available
on PC Disc @ £500 inclusive

FD-35 Catalogue of Books & CD-ROM's
available for 4 x Ist class stamps.

Name

Postcode

Card No.
Expiry Date ..

— Signed

Ex Rental TV &
Videos,
fast collection,
fair prices paid.
Tel: 0114 231 2832

REPAIRS _

—Bm‘!éTé’ﬁ Billingshur-sT west |
“EXPORT

Tnirren  Sussex RH14 9EZ

€
_ VALVES WANTED FOR CASH

(KT8, PX4, PX25, DA1GO,
EL34, EL37, GV4004, ECC83)

Valves must be Mullard/GEC/Wast European

to achiave top prices
Ask tor our free Wanted List.

WE SUPPLY VALVES, CR.T, VIDICONS ETC.

Visitors, please phone for an appointment,
we're 3 very Dusy export warehouse.

Tel: (01403) 784 961

Fax: (01403) 783 519

TECHNIVC

CAMCORDER REPAIRS

Collection and delivery any-
wherc in the UK.
All makes, fast service.
Phone free for details.

Fax: 01905 796385

EX (0800) 281009 ==

Mauritron Technical Services
8 Cherry Tree Road, Chinnor, Oxfordshire, QX9 4QY
Tel- 0I844-351694. Fax: (844-352554.
cmail: sales@mauritron.couk
Web Site at: http:Adialspace.dial pipex.com/mauritron/

SPARES & COMPONENTS

' {

<

AERIALS
FROM 1-99

-

CABLE FROM
8-95

RG6 SAT
CABLE FROM
11-95

H.5. WHOLESALE

Unit B3. Citadel Trading Park,

Garrison Road, Huli HUS 1T@

Tel: 01482 222295/Fox: 222213
SCART/SCART  SAT SYSTEMS
21 PINLEADS _ ALL PACE

29 RECEIVERS POA
LNB'S FROM
2M FLY LEADS £16.95
350 STOCKISTS FOR:
CABLE CLIPS  ANTIFERENCE
‘P COASTAL
CONNECTORS LABGEAR
LENSON HEATH |
COAXPLUGS = o SURY
POLES TELEVES
BRACKETS TRIAX
LASHING KITS ;m‘;‘;
BOLTS PACE
SADELTA WOLSEY
TV/SATELLITE UNIFIX
METERS PHILEX
NOW IN STOCK & MANY MORE

454
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Servicing Books ..

April Special Offers

Television Servicing Books
1989/90 ... Now £49
Satellite Servicing Books
1991/92 & 1993/94 ... £19 each
Video Servicing Books
1989/90 {to clear) ... Now £49

1991/92 £+4¢%5 . Now £99 1993/94 £220".Now £150
*NEW EDITION*

Satellite Servicing Book Four ....£79

Contains New Sateliite Cross Reference Guide

All Books Available
£19.00 Covers 251 Models.

£19.00 Covers 316 Models.
£79.00 Covers 320 Models.
£49.00 Covers 307 Models.
£95.00 Covers 307 Models.
£95.00 Covers 629 Models.
£99.00 Covers 400 Models.
£49.00 Covers 247 Models.
£99.00  Three Volume Set.
£150.00  Three Volume Set.

SateHite Servicing 1991-92
Satellite Servicing 1993-94
Satellite Servicing Book 4
Television Servicing 1989-S0
Television Servicing 1991-92
Television Servicing 1993-94
Television Servicing 1995-96
Video Servicing 1989-90
Video Servicing 1991-92
Video Servicing 1993-94

All prices include UK postage, packing & insurance
Interest Free Credit Available - Phone for Details

TRANSFORMERS

1095138978 5
10898598053
:1898 598126
109513897 18
10951389777
11898598037
11898598 11 8
10898598 04 5
109513897 9 3
10898598 07 X

TV LINE OUTPUT TRANSFORMERS

PHONE: 0181-948 3702 FAX: 0181-332 0583

ALBA - AMSTRAD - BUSH - DECCA - DORIC - BLAUPUNKT -
FERGUSON - FIDELITY - GEC - GRUNDIG - GRANADA-
HITACEHH - HINARI - INDESIT - ITT - KIMARA - NIKKA] -

{ MATSUI - MURPHY - OSAKI - NORDMENDE - LOEWE-OPTA -
PANASONIC - PYE - PHILIPS - SANYQ - SAISHO - SHARP -
SONY - SOLOVOX - SUSUMU - TANDBERG - TELEFUNKEN -

_ THORN - TRIUMPH - THOMSON - GOLDSTAR - BINATONE - |

FULL RANGE OF KONIG: VIDEO HEADS, BELT KITS,
IDLERS, PINCH ROLLERS, TENSION BANDS.
LARGE RANGE OF REMOTE CONTROLS IN STOCK

TIDMAN MAIL ORDER LTD - 236 SANDYCOMBE ROAD -
RICHMOND - SURREY - TW9 2EQ Mon-Fri 9 am 10 12.30 piii%
Approx. | milg from Kew Bridge. S 1.30-2.30 pm

PROPERTY _FOR SALE

Irvine Taylor ] | TradeOnly

U-VIEW

Techmcal "Publishers

e s

Professionally Produced with the Manufacturars Fult Co-operation

To qualily for this offer please quote T0458 when ordering.

Otfer is limited to one book per customer. Qfter ends 30 4 98

All Books Contain:
Circuit Diagrams. Scope Readings,
Voltage Tables, Part No's,
Alignments & Adjustments,
Trouble Shooting Guides.
Send for brochure with full model {is

U-View Technical Publishers.

4 South Parade, Bawtry. Doncaster.Yorkshire. DN10 6JH.
Tel: 01302 719997 Fax: 01302 719995

TEST EQUIPMENT

%) MUTER

O BMR 35 unique Regem'atmg—Computer
and Analyser for CRTs, reg picture
tubes even better, also if all other machines do
not suceed. removes short filamant-cathode-
gnd 1-gnid 2, with FLASH-EX against remaining
gas, 162 adapters available, fist with 12.500
tubes-types, pays itsetf within 4 weeks.

© RTT 3 Safety isolated variabie Transformer

© AT 2 audic muiti-function tester,
substitutes 16 devices, has alf usual sockels,
culs down repair time, takes you through all
necessary test-steps by button controls.

input 220/230 V, output 0-270 V74 A. 1100 VA, '

9 CBE Screen-Demagnetiser with
strongest fieid for screens up to
110.em, 2202230 V, 2.7 A, 600 VA,

Ask for free catalogue

S.E.M.E. Etd. Melton Mawbray, Leicestar

Phone {0 16 64) 65392, Fax 63976

IRL: Danbery Elecironics, Ranatst, Co Donegal
Phone (0 75} 48275, Fax 7 1031

LINEAGE

b e ——

PRIVATE RETAILER has excsllent paft
exchange colour televisions and videos to
clear. Tel: 01494 814317.

VIDEO ENG. 10 Yrs experience only
Colnbrook Cont Call Fran 0181 569 6199.
TELEPHONE MAGAZINES §1-96 Decca

THL AAIAISSVTIO

i
Televisions from £5.00 | AVO MULTIMETER Model 8: £45.00, 500  Bradford, CTV 30 series, VHF TV's, VHF
Chartered Sury eyors it 1 fom £20.00 | vOlt megers: £30.00. Prices plus VAT and  Camera. GRT's, TV Valves open 0 offers
TV Sales & Repairs | : 3 p&p. Send SAE for lists of Surplus 9117 959 0880.
North L hi VIC!EOS from £20.00 Instruments and Scopes. etc. A. C. [ A
e or 5 stal]:lliﬁl?sd "'f? 2 Twin Speed Stere6 from £25.00 | Electronics, 17 Apieton Grove, Leeds LSS CLASSIFIED
or sale 2 well estal cd profital QEN. Tel: 0532 496048.
¢ Zu&nl;s.;] ;:rh ;rechold shop. k;»}m Minjmum quantity — [0 units OCHRE MILL Technical Services, Grundig Telephone
cdroo and separatc workshop. TV spares for most models to 1985. Fast, 8
Ali recently refurbished and including BOURNEMOUTH friendly, helpful, sensible prices. Gt Lype OI 8 ] -652 8339
electronic workshop cquipment. 1 Farm, Charlton, near Malmesbury, Wilts- Fax:
Price: £75,000 plus SAV WHOLESALERS | SN169DR. Tel: 01666 823228, 0181 652. 8931
S = SALE 30 AVO 8 Muttimeters in single or mui- -
Tel: 01524 60524 01202 470443 tiple TelFax: 01543 277293, e S
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0181 652 8339

CLASSIFIED TEL

RECRUITMENT

EXPERIENCED BENCH
AND
FIELD TECHNICIANS
Required
For the repair of
CTV/VCR/Audio and
Camcorder products

Please apply in writing
including your CV to

BOX NO B3588

TELEVISION & |
VIDEO RECORDER |

FIELD TECHNICIAN

Competitive Selary,
Company Vehicle
Well established family company

Forward CV to Mr C Wood

Video Services Of Watford Lid,
179a St Albans Road. Watford
Herts WD2 5BD
Or Tel 01923 245 102
For an application torm

EXPERIENCED BENCH ENGINEERS

Keens Service has been in operation since 1991 and our continued growth
means we require addilional Experienced Bench Engineers to join our
existing workshop team.

The company installs and services. in the field as well s in our workshop. top
quality branded televisions, satellite. video and audio products on behalf of
some significant trade customers. as well as to the public.

While are market is primarily domestic. we are confident about our expansicn

Keens Service Limited

into the commercial Sector in the next 12 months.
We offer very good basic salary, with overtime and bonus ogporiuniies.

For your Information Pack and Application Form.
please contact Kevin Evans on 81484 727731

Technical Electronic Services, 56 - 58 Sycamore Road, Amersham, Bucks. HP6 SEE

KEENS
|§ SERVICE

{
7
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| GENUINE TEMPO
CUSTOMER COMMENT

“The service wads
marvellous”

Britain’s fastest growing chain
of electrical and computer
superstores offers exceptional
opportunities at our Service
Headquarters in Tottenham, for:

Bench & Field
Engineers

Due to continued expansion we are looking
for experienced engineers in television,
video and audio repairs, to service our wide &

range of leading brand products.

You must be organised conscientious, with

good communication skills. In réturn we offer

a highly competitive package comprising of
salary and performance related bonus.

Tempo is already ‘one of the top 5 electrical
retailers in the country and with huge
expansion plans, Secure your future with
a company that's going places by sending
your CV to:

Chris Cartey, Tempo Ltd, Unit 3,
Lockwood Industrial Estate, Millmead
Road, Tottenham, London NI17 9QP

or telephone either Chris or
Mahendra Patel on 0181 365 1906
for further information.

DON' SIGN ON THE DOTTED INE UNTIL YOU TALK T0 TEHPO

TELEVISION April 1998



SENDZ COMPONENTS 01702332992 & 338894

Speéidl Offer Sale - 26 ilémote Confrois £20.00 (mixed all well known brands)

FERGUSON POSITOR EQV 98009 — SALE PRICE 25 | LT.T. | AMYIRAD o
BATTERY CONVERTER TAGG I MODULES:- EXPORY b
23V DCPAOV AC £1500 | FERGUSON RS 4600 £3.00
X ! s z 5827-01-51. S827-03-51 EACI B0 | 200 £5.00
ABAFROR - VT TEXT - VA3SS 1500 a0t 10, 5820.02.58 g 00 | 6000 1500
ADAPTOR-KEYBOARD M AINS IZVROOMA  £590 | ADAPTOR-CUARGER - ) | %00 €
BENCH LAMP-FLUORESCENT - ACMAINS & BATTERY-VA36S P/PE300a £2000 | 929-03-41 ey D00 | NIVERSAL £100
T AT AL BA'£5.00ca £30.00 | \u1pt IFIER-TV-2 WAY GAIN DB - 1CC7 8,00 | PANEL-TTT FRONT CMC11S £6.00 | prCCa
BENCH POWER SiIPPLY VARIABLE CAMCORDER BSTTERY 6V-1400Ma-Vad6  £5.00 | PANEL-TTTFRONT-SEL IBF 300 £1040 | NICAMLCD £400
T T TR A PIPES M0cs F009 | CAMCORDER BATTERY. 1HGI CAPACITY PANEL-FTT FRONT-SEL IFB 150 UK. £i0.00 [ FERGUSON 2
BRIDGE RECTIFILRS 10 FOR £1.00 . i _ i £ teon | BSB £1.50
e A T4 sty oo | 6V ISIOMA-VAII0 £4.00 | PANGL-TTT FRONT-SLL IFB 194P 600 | oo Rsvse ;
B TR AR AT SR err Mt St % | CAMCORDER CAR ADAPTOR CHARGER - PANEL-TTT FRONT-SEL 6911 2407=CMC303  £6.00 | FyaiR/FVA2 - FVSI52 Jets00
e e THE) AND BATTERY-VAZ0R £20.00 | TELETEX CONVERSION KIT o | TS e
RO FANEL £1230 ) MCORDER LENS 2 OFF TK2000, TK7000 EACH  E500
BURGLAR ALARM SIREN 12 VOLT sap i LpET CORE 290° ITT TEXT PANEL. £13.00 .
g ; TELE-CONVERSION LENS 114 & x0.7 £8.00 SRDZ, SRD3, SRD4 EACH  £1.00
CAMOCRDER UNIVERSAL BATTERY 9.6V - i D T e SR re0 £200
100MA FOR JVC-PANASONIC PHILIPS £9.50 (-';R:I'ULD C_"}‘w ufg:i):lm e f1260 | 1996/7 MATSUT TV/SATELLITE WITH FST £3.00
CAMCOKDER-YRIPOD SHOUIDER POD £5.00 l B o ¢1z00 | VIDFDDECK COMPLETE PPESU0ca £16.00 | METACHI
CAPACTIORS - CHASSIS-TXSONEW-NOTUNER P/ €5.00ca £15.00 : e ey [t
1IN2KV, 2N72KV,dNZ/4XV - EACH 15p | CHASSIS-TX100 VHEAULIE MATSUE VIDEO RM933E VIDEO PLUS £30.00
SNGZKY. SNIZKV. ONTIKY EACH 15p YFLLOW SPOTANDSECAM PP E5.00ca 52000 | M 2B £5.00
FSV-I2ULL SOV-4, TUF, SUV-100UF  EACH 2%p | CHOKE-MAINS INPIFFTX9-TX10 £4.00 | DECK AND HEAD V1'9501 PPE5O0ca  £20.00 | CTEBRIA=IR8SI2, CPT2I96, CPI2578 £5.00
| COMPONENTS (MIXED) - BUY BY WEIGHT CHROME BOARD-ICCS DECKS WITH HEADS — TV MODEL (2558 (IR 1820)-CLESS3A £10.00
1ibfor £1__ 1Ib for £1 £1.00perib | | UCSUHGATTKE OR HAI1458 £600 | 30D0/ORION PPESOU:  £16.00 rl«si.:gsm i
PIPE1.2S peclh | CONVERTOR RGR.& VHS .. VA34] £2000 | {EADVCRVXIO0 singa | 30 S
CRYSTAL-MEHZ OR 6MILZ EACH 30p | DECK AND CAPSTAN MOTOR:- HEAD-VSR 1500 = OR IGN D2096 500 | V3000 £100
| CRYSTALLTV 4 AMILZ OR $.XMH EACH Wp | FVOILV.FVEILV.FVEILV.FVEELY EACH  £30.00 [ pro Vo wouicoo PPESOGes  £3.00 | J000/ORION - TV AND VIDEG 00
24 MHZ XTALS FV70B. FVTILV. FV72LV. FVMIVX EACH  £30.00 e RC = PACE 900, FERGUSON. SONY. GRUNDIG  £5.00
|| DEsOLDER PUMP £200 [ FurEY g joq] [[|EONER SRR SR S0 | TSUBISHT
DIGITAL CAPACITANGE METER - CMG200 DECK AND HEAD-I'V3IR £2500 | POWER SUPPLY & REG RM35 - VIDEO £5.00
200PF-20MF £00 | ek MECHANISM TYPE STRSH3-VPO50L £8.00 | RM45-VIDEO 700
DIODES-TV-100 MIXED 300 | VIDEOSTAR-R2000 PIPESO0ca £30.00 | POWER SUPPLY-SWITCH MODG-1500 350 | NOKIA e
FILTERS 355 & 150 EACH 20p | DRUM-LOWER-PDM2024A-1 £20.00 . )(le(l.z‘i
FOCUS POTS K40 £2.00 | DRUM-LOWER-PURI62931.2 £3.00 | PHILIPS TV AND VIDED £.00
FRONTPANELS “’“%"C) FOR AMSTRAD. DRUM-UPPER 20439318 £20.00 | PRECODER-TEXT-K40-KT3 £10.00 | VIDEDWHT LD~ 199293 MODELS £5.00
‘;’f‘l"’lgzi'ﬁ)%g: ECCA. T"“”‘" 400 | CRUM-UPPER-YDM2018B £10.00 | |1 pANEL FOR CEOOCPLLD £500 | PANASONIC
0 | j 120, T TESTE: EURS! 142 £10.00
FUSES-100 MIXER €300 fR_UM :;‘Z':? YOM2037A L2090 | INFRA-REDRECEIVER HANDSETTESTER  £L00 rcmszrc: 642 TC32 e T o
GAS SULDER IRON-PORTASOL HORRY £10.00 | m“:““"AND T fiooy | SOLDER IRON 25W-240v £6.00 34, TX2044. TX2200, TX2234  EACH  £8.00
HANDSITS-SEE SEPARATE LISTING e el €500 T m..-u TX2300, TX2636. TX3300  EACH  £5.00
TNFRARED DETECTOR | MODULATOR SR‘I‘“ sp TEXAS i;%low -~ REPLACESTNQI411/2 25.00
INFRARED RECFIVER MATSUMIMINIATURE £100 | MODULATOR SATELLITE-TIMOSRDYS  £200 | MCAMEOARDS MK I 0 | Lo o0
F A 1.00 . )
LOFTs —SEE SEPAR ATE LISTING B 808 TUNERS EHITIESS 4 = Al
MAGNIFIER - X AND 34X £3.50 PANEL- 10 MTXED FROM TX9 TO ICCS £20.00 - & R‘CI. mwl INTVERS ﬂﬂ.M
MILLI VOLTMETIR F1ECTRUNIC-LEADER PANFL-DECODER 1CCS g [RIIERCE O ATBIZE UG ARALES) 100 | CAMSUNG ]
LMV-IBEA 40V A% IN- MV E/S PANEL IRONT-TX98 [ If SATELLITE $XT2302 180968 €300 | B DSETS. TV & VIDEO - 12 TYTES EACH 5200
[MV 00V CALIBRAVED —COST£22500  £35.00 TL3SAE W/INFRA-RED RECIIVER. 1500 | ST ITE SANYO
COLOUR TV BATTERY PANEL-FRONT-TX100 L400 | wiTH RASE BAND MIN SXT2302234 £4.00 | UNIVLERSAL VIDEQ £3.00
CONVERTER IN 24VDCTO 240VAC OUT  £15.00 | PANEL-TR-TX9. TX10 £400 | Coan ) UrEvRE 50 | SIEMENS
MODULATOR-TUNABLE SATELLITE-TV £1.00 | PANEL-REMOTE AND POWER SUPPLY B e R gap0 | TV/VIDEO 1594 MODEL £5.00
MODBULATOR KIT, 5% TO 12V — FV3IR DISPLAY PPE200a £500 | BN - o T“'““;‘m R
FOR ALL CAMERAS £5.00 | PANEL-REMOTE-TX9, TXI0 EACH £5.00 Il 3.00 | 9000, 5. TX10,
MOTORS - SEE SEPARATE LISTING PANEL-RLEMOTE-TXI0-54001 £5.00 | U321 U34) 1342, 343 EACH £5.00 TEXT AND NON-TEXT EACH  £10.00
PANEL-CM201 £10.00 | PANEL-REMOTE-TXI0. WITH BATTERY U344, 1411, U412, UBad EACH £5.00 LOFT.
PANIEL-KZ-FM221 | STEREO £5.00 AND 4 1iCs — 1514-033C £7.00 | UT43, U4 EACH 300 | 34061 36162, 36362 36383, 36431 EACH £10.00
TANEL CVCE-POWLER Es-gﬂ FANEL KEMOTE TX90 AMSTRAD 35;3; 36761 16831, 36832, 16922 381 ggﬁg
POSITOR-2323 662 98009 s ¥ !
POSTTOR 2322 662 74012 S| 32 0N M IR LARID ME 00 £1000 | UE3ZBOL £ 2l Tai51.2032001, 2032851 BACH  Erpem
EHeO 0] ! PANEL-REMOTE TX100 FERGUSON 2432671, 24329%). 2432984, 2533752 EA £10.00
POSTTOR 3 1IN POS.ITHH51 BLACK TYFLE S0p W M293B1-SAAS012 £10.00 205 RE £500 | 243 ;\)51 2434000, 2435141.24347393  EACH 10
POWER SURTTY PANEL-REMOTE TX100 MIPI01LAR s50p | 2933350 2034492 Dusee00] EACH £10.00
12V DC & 24V DC-REGULATED £2.00 WTFH STAND-BY BATTERY AND I/Cs £10.00 Rl - 2435016, 2435063 EACH  EI10.00
POWER SUMPLY REGULATED 312V S00MA.  £5.00 | o o 0 o o ULLF~ ICCS £5.00 Z3s00r. '-4;?’):45 sl EACH tlon
R TSI S1.80 | EOR TXB9. TXOR. TX9S. TX100 f15.00 | VAF-1OCS ! 2436792_' 2436795243679, 3216001 EACI  £10.00
PSUACOV IA £150 | LR TX50 THORN FRONT ~ “IXBS. IXE0. TXBY. TX90 EACH £4,00 343065 E10.00
QUARELHALOGEN - - 8 BUTTONS 01M3-515-002 £1000 | TX98.T99.TX:00 EACH £a0 | 350055 Phble, T0anegs EACLL £1000
SO0W 200V FOR QUTDIOOR LAMPS £1.00 AL AT0TOTS. ATZ0TRS.AT20725  EACH 1000
RS.SAVE ALOC 306 | PANEL-TUBE BASE-ICCS €500 | ORIO? s Iy
RELAYS-SUB MINIATURE 35p | PANEL-TUBE-BASE-TX9. TX9R. TX99 £5.00 | 1500~ UE33BO9 £4.00 | DSTRI2A3 11250300 i £1000
SATELLI 13 TUNER UNIT— 2427611 PANEL-TUNING 109G TXS.TX10 500 | PANASONIC | TR B e
... BASE BAND/VIDEQ OUT 5600 | POWERSUVPLY 12V-3A SMALL UHF/VHE E3.00 | DSTESN?3A/7320041, & sy - Ench 10:00
SCART TO 4 PHONO L.EADS | 5M €100 | LOR VIDEOSTAR CAMERA PR3 200 | canvo DS 186334347 3058-00 £1000
O6H : £6:00 | I'USII BUTTON UNIT-TX8S. TX36 - 8 BUTTONS £5.00 o 3 TFR 033D, TFB0GD. TFB42IAD  EACH  £10.00
SCARTTO 6 PHONQ LEADS L THFVHE TDO 124EB £4.00 35 EACH  £10.00
SCART TO-D" I1.UG 5180 | RECEIVER - INFRA-RED - ICSLARE-TX 100 oo e et - :
SCART TOSCART LEADS TRANSFORMERS-SWITCH MODE:- TUNER AND TF 1810587 PA1 UK £300 | TX9
ALL PINS CONNECTED - 1.5 METRES £200 Txngb TXRG, TXRO EACH EL:M b 4 e Sy
SOUND 5. 5MHZ MPM 1009T EL.00 TX1 .00 X 5 b
SOUND6.0MHZ MPA 1040 £1.00 123190.00. 40153000 LACH £5.00 | UNIVERSAL 205 OR EQUIVALENT mss%g'fcss. =99 EACH
TRANSFORMER-RS ENCAPSULATED MAINS 1€CS 3112-338-526842 2400 | WITHAERIAL SOCKET i £3.00
O-120V 0 120V IRT 0-9V0.9V SEC £1.00 p— e e ‘i MOT 0 l.‘gl'l’ HEEL SPOT
TRIPLER BG 2032-642-3002 £7.00 | HITACHI RS
TRIPLER BG 2;:7—64& Lous £7.00 | DECODER-TELETENT PC232A45 - ISSUR 4 £15.00 | HITACHI L?lh'g :n u%u. swr & YELLOWSPOT EACH
TRIPLER KTH/R0 £4.00 | HEAD AND DRUM - i20E, £1200 | CAPSTAN - ACEGHB w0 ACE.GHO B cr000 | TERI0R IR 14568 EACH
(U PLERONINERSAL EA00 | MAINS SWITCH WITH STAND-BY 3P | \ICROWAVE TIRNTABLE MOTOR gingn | TLFLSTBTLITONS =G
TUNERS - SEE SEPARATE LISTING MODULATOR No 5557681 £5.00 g E % | TOsHIRA
TUNDNG POTS - 8 WAY 5P | OSCILLOSCUPE 20MHYZ DOUBLE BEAM - MATSUL TFB 3035D. TFB 4023AD. TFB 40318D el
vz12 f1an00 | CAPSTAN VSRISOOTAC NO. M56730 ASP £15.00 | TEB %J\D ﬂmxgb m o
AMSTRAD PANEL-TELETEXT G&P  ISSUE § £10.00 | 2TYPES 1995 TO 1997 MODELS MATSUT VIDEG =
DISPLAY PANEL —LONG CHASSIS - 1992093 €400 | poeey Tor eree T e s 11 - 1SSUL T £15.00 | DECKS WITH CAPSTAN MUTUR AND HEAD £20.00 VIDEO DECKS
FRONT PANFI FOR ALL 1992 MODELS FOED || Py e B i e R 1500 | MTTSIMT ATWA 1500
I AT R UM e D00 | PANELTEXTVITSIE £2000 | MOD MRFT-UF3Z £5.00 | MATSUIVXA 100
HEATYAND DRUM = NICAM ci200 | MV e i MREL o | MATSUI 1500
POWER SUPPLY TV SWITCH MODE NOD TMUGS 103A £5.00
PANEL-CLOCK DISPLAY 8500 £5.00 § 00 | LRION DlOM
% 211 ISSUE 19 £5.00 i
PIASTIC FRONT WITH FLAP 900 crop | SIRS MITSURISH] ORION D1096
POWER SUPPLY-VS1000-VS1 100 g5.00 | POWERSIPPLY VIDEO SWITCI MODE d CAPSTAN-HSEALIC MSITRASD £400 | ORION 2096 ETC EACH 2100
POWER SUPPLY, LONG OR SHORT CHASSLS VTM3 126LM £10.00 s CAPSTAIN MOTOR FOR ABOVE DECKS :Eg
199171992 MODELS e oel| ELHICRIBIEM HRIR £3.50 HANDSETS R Ll e
POWER SUPFLY  SW{ICH MUODE THICK FILM FRAME OLTPUT & GEC-6251  £9.00 | CPT140RT, CPT2176, CFTZ178 LAGH  ES00 | (o oV OR09 ETC EACH  35p
i e e £5.00 | TRANSFORMER-SWETCH MUDE470036.70  ES.00 | Cpr2ggs, CPT2478 G| e | e At oa LS I Al e L
10 OFF MIXED NOKIA ITT, TRANSFORMER-SW ITCH MODFE~73187-01 £500 | [EXT REPLACES PHILIFS IWTR -\hQISI'OR MIXED £1.00
SALORA FINLEX SERVICL MANUAL £10.00 LTRANSI'DRMI—;R-SWH‘(}I MODE-473332-00 £5.00 KT3, K30, K3 ETC. £9.00 PATTERN GENERATOR MODEL T93535 mnv
POSTEA.00 | E INIVFRSAL, REMOTE 11, TV2, VCR - M,\ms SMALL — SEND FOR DATA £20.00
MAINS ADAFTOR 12V AT 500 M/A . IHOSIDEN SAT.AUX.LCD. VIDED. TV PAL TV ADAPTOR -RGE IN UFH OUT £6.00
NEGATTVE CLNTRE £1.00 | TURE BASL ~Mixed 10 tor £1.040 ALL NEW L0 MEXED FOR ONLY £15.00 | MOTOR 12V 25
3 20p | 22 £1.08 § BUNSA £150 | BUWES &g 2p | HGAlI™A S0p Gard:
7406 op | Bsoiss  cise | miomen sop | BUNI £100 | BYNS3350  10p | IiNieel e GBS SEN DZ Co M PO N E NTS polCediCers
B OB|mm osnims GRS hme BN e
812 B A b /i X
ey _'tz ISD1HITOR 15p | BU4O7 dop | RITY20 » YZ100 up H39E TE1 £3.00 63 BlsHOPSTElGNTON, SHOEBURYN ESS,
25C0 £1.00 2SDIRTE pra) BUSHRA 90p BY 137 Sp BIW CTID 3p } IN540] 3p ESSEX SSG 8AF
Sn IR lmm ome s an boe 2lame 3 ime :
28C513 L5 | ANEZ3L 200 | suswor  cide | vz W | Coisssee 3w | L7 £1.00 Tel: 01702 332992 Fax: 01702 338805
29CA58D 4 2p BLIOS £1.00 BY25S ap QLEXTIA E5.0D L!A’ﬂ?.:ilu ﬂw
B N 0 Y299 S0 .
,.;i%’w :L.'s': 533223 o |1 bt i E el B e n.:-lz irj?um %;P sz Specific P/P charges are PER ITEM « For UK addresses add P/P to
2 100 ! o E Y17 1800 1 1185 51 .. a, H H T
:“3;’5.’4', &= || s e 3 e “"‘"‘l;', w i Han - e B order then 17.5% VAT to total. This applies to EC unless VAT No. is
S fl.00 newi| 13 HU/R24 § BYV 15, HIALERSANT  [1.50 MNG! £1.4 i - it
T Heietib | R e el O B e S e
8 aihos 100 BUKILEX00 12 11451 1 1T . +
35DE0 sigo | BUiz4 5 KA4SG00  £200 | BYVOsD 1o RASTSP G | Suooe g nless otherwise specified add £1 Wl :
250865 75p | Bulle ap | BUKASUSO0 €100 | RYWIO0RD  £1.00 | HORGS s0p | SAA30I0 E£200 Additional P/P for HEAVIER GOODS. Technical information by
ISD8; o RUIRGA 65p BUTI1I Sop. BYWX0 15p I |CF-L§TQT1I" Sop SAA523] o n
Zibies oz oyl i Ay 5op | Bywes 1op umo)glf&g? s | XD | e telephone only * Government/School Crders on official headings.
X L1 = L0 BYWSS5C 0y 1 1. £1.0 SAASZ.
o £L00 || Buze £100 | BUTIRAE  fibe | BYWséa Y| heaveer 15 gAaszu,'-w £4.00 Callers to shop - 212 London Hoad, Southend-on-Sea
4 LM BU. £1Lo0 BUTTL, 15 OV A HEF 2 AASILIAN T
25D127 £1.00 | BU2X sap | BUWI1 wp | myxin 10p | HERM09S .& SANSZEARP  £4410 Open 9.30 - 1pm. 2.15- 5F'""
= LT T

PLEASF ADD 17 5% VAT TO BOTH THE GOODS TOTALAND P/P CHARGE

-
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NOMINATED FIRST CHOICE SUPPLIER i
Source - Marvyn Homlyn survey ‘Independent Retail & Service Engnneers ,IUne 1997

|

Willow Vale can now supply
genuine spares and accessories

for aﬂs'r:ese leading brands: ' u U H L I Tv R E P H I R S
® Shar ‘
o Phiios NE D GENUINE,,
® Pace '.':-.::.'. E“ i TURERS
e Nokia i TS oy ,:i
e JVC S ) R E Eye je i
® Matsui A0 AN
e Grundig
® Ferguson ,
® Tatung c_,.g_«;:‘:v,“.'-z U
® Goldstar {(G Electronics) S
@ Panasonic
® Sony
® Toshiba
@ Thomson
@ Mitsubishi
@ Akai
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® Pioneer : w0 e NOW AVA".ABLE ON i fE r
® Samsung M "‘: CD OM (lssue 5) - i
® Hitachi g/ ' = i : |
® Amstrad ¥ %% ISERVICE PROFESSIONALS CHOOSE B
o Alba : | TQBUY FROM “§

® Bush

e WILLOW VALE

TECHLINE is UIWGYS QVOIIObIe.L— 3 L E c T R o N I CS LI M i -l- E D
Should you require any g .

technical help or advice on
0891 615915.

{*all calls charged ot premium rate),

C.O.P.S. computer ordering

parts system via our acclaimed $
“viewdata’ based

'order/enquiry system..
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