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Philex Remote Controls both replacement &
universal preprogrammed LOOK BETTER
FEEL BETTER - SELL BEST - COSTS LESS !

PHILEX A MARKET LEADER IN REMOTES FOR & GOOD REASONS
EXTENDED RANGE
GREATER RELIABILITY
ROBUST MODERN DESIGN
EASIER CROSS REFERENCE
COMPETITIVE PRICES
SOPHISTICATED STYLING
BETTER SERVICE
L ATTRACTYIVE PACKAGING

L Philex have been supplying replacement
- remote controls for over 5 years. Since then the
range has constantly expanded and the design
continuously improved.

The new design for replacement remotes, pictured opposite (4 & 6), is
based on the very popular styiing of our preprogrammed range and will
be phased in over the next few months.

Now the range stands at over 200 different types covering more than
15,000 models covering TV, Yideo, Satellite and CD.

As a quide to this range we produce a comprehensive
catalogue with regular updates.

Although it was barely a year ago that we supplied the
our first of our Universal Preprogrammed Remotes,
this stylish - user friendly range has been a

winner right from the start.

Most of the range is still exclusive to independents
who have appreciated the low cost, high margins
and features such as the freefore helpline.

The & way - the most popular of the preprogrammed
range, replaces up to 8 remotes including TV,
Yideo, Satellite and Cable TY with teletext

and fastext functions. (Available now)

The Optimum 8 - preprogrammed with [eaming
capability. Same coverage as the 8way but
has leaming capability and will operate

HiFi. (Available now)

The Yisuai & - preprogrammed with
learning capability plus LCD.

Has the same coverage as the
Optimum 8 plus LCD display.

{ Available November)

The Mini-mate - preprogramfied for TV basic functions:
{Available October)
MINI-MATE {

OPTIMUM 8
8 WAY {
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14 Satellite Workshop Jack Armstrong

The phone brings calls to some odd fault situations.

16 Line Output Stage Fault Diagnosis
Ray Porter, M.Sc., C.Eng., ML.LEE.

An account of basic |ine output stage operation and the stresses
to which the main components are subjected, with notes on
breakdown mechanisms and a suggested diagnostic procedure.

22 Inside the Ferguson TX90E Chassis, Part 2

54 22kHz Tone Switching for Pace PRD Series
Satellite Receivers John Woolman

The use of Universal LNBs was not taken into account when the
popular Pace PRD series receivers were being designed. There is
nevertheless capacity in the control system to add this feature,
and a simple circuit can be built on Veroboard to generate the
22kHz tone. Full details of how to incorporate this facility.

REGULAR FEATURES :

Mark Paul
Camcorner....... Rt e e L SR ] -30
This time a look at the video signal processing cifeuitry, includ-
ing the operation of the auto grey-scale system. Help Wanted...... et S e e T P 59
26 Domestic Multi-channel TV Distribution Systems, Leader. e e G, R 13
Part2 Bill Wright
| T R e T e o ri oy iy - 51
How to design a system using cufrent best practice with channel- o
pass filtering. Long-distance Television:.....cccecrevceecncsicineaainan .36
39 Satellite Notées Hugh Cocks  Next Month in Television......ccc.cccecceereeennc...c SR L
Installation and receiver faults, in particular cables and the use of Teletopics.....eaa...... e e e A e T 20
an LNB cover. .
TestiCase. 396 -0 15 o e s SATRL . 3 3
46 Consumer Electronics at Berlin George Cole :
TV. FaultFinding... ..l o il o e e et 32
At this year's Berlin consumer electronics show a number of sig- LY
nificant developments were presented in practical form, includ- VCR:Clinic o ..t et ol e e e L )
ing the new high-density digital discs, digital camcorders and
flat-screen displays. What:a Lifell. .. ol Tos S — e ey 50
The December issue will be published on November 15th .
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© Reed Business Fublishing Ltd., 1995. All rights reserved. No
part of this publication may be reproduced, stored or transmit-
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sion of the publishers.

All reasonable precautions are taken by Television to ensure
that the advice and data published are reliable. We cannot
however guarantee it and we cannot accept legal responsibility
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CORRESPONDENCE

All correspondence regarding advertisements should be
addressed to the Advertisement Manager, "Television®,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS,
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House, The Quadrant, Sutton, Surrey SM2 5AS.

INDEXES AND BINDERS

Indexes for Vols. 38 to 44 are available at £3.50 each from
Video Interface Products Ltd., who can also supply a seven-
year consolidated index on computer disc. For further details
see page 55.

Binders that hold tweive issues of Television are available for
£5.50 each from Television Binders, 78 Whalley Road,

TELEVISION NOVEMBER 1395

Wilpshire, Blackburn BB1 9LF. Make cheques payable to
"Television Binders".

SUBSCRIPTIONS

Annual subscription rates (inclusive of postage} are as follows: UK
£26.00; overseas £30.00 {airfreight); Europe £37.00 (airmail); rest
of the world £48.00 (airmail). Send orders with payment (make
cheques payable to Television) to Television, Subscriptions Dept.,
PO Box 302, Haywards Heath, West Sussex RH16 3YY (UK).
Telephone 01444 445 566.

Subscription hotline for 24-hour ordering with Credit
Card telephone 01622 778 000 quoting INJ.

NEWSAGENT DISTRIBUTION

Enquiries 0181 652 8171, fax 0181 652 8997.

Distributed by Marketforce (UK) Ltd., 247 Tottenham Court "
Road, London W1P OAU. 0171 261 5555.

BACK NUMBERS
Some back issues are available at £2.75 each. For further
details see box on page 29.

ISSN 0032-647X
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TRANSISTORS / LINEAR ICs

Part Price Price |Part Price |Part Price |Part Price |[Part Price |Part Price
AAY32 3p | BD246A 50p | BFY64 25p | MJI5004  300p | 2N1513 24p 13276 115p | BRB4D I7p | 65024 360p | AN715E 240p |HA13108  350p
AC107 40p | BD265 45p | BFYSG 45p | MJ2501 100p | 2N1711 24p |40 110p | 247400V B5C02 930p | AN7168 200p |HAI3412 500p
AC125 30p | 8D267 45p | BLY48 85p | MJIZI5E 55p § 2N1) 30p |50 130p | BRASD 43p jes22 2z0p |AN7I7R 180p 13432 400p
AC126 390p | 8D269 45p | BR10D 14p | MJ3000 100p { 2N2102 s0p | 100 140p 6300 210p Tep [HA17524  250p
AC1Z7 30p {80278 50p | BR103 37p | MJ3001 100p | 2N2218A 24p f170 250p | BRI 43p | 6302 220p | AN7254 150p {ICL7106 B50p
BD311 100p | BR303 85p | MUE29A 30p | 2N2219 24p 120 120p | ZAIBOOY 630 500p | AN 280p | ICL7660 240p
AC141K 45p | BD314 100p | BS574 23p [ MIEI0A 30p | 2N2221 23p | 14756 200p | BA2 43p | 36803 500p [AN7310 60p | KA2102 150p
AC176 Zp | 80315 150p | BSX20 15p | MJE340 Bp | 2N2222 23p | 150 180p | 2A200v £809 500p | ANZ31 90p [KA21 150p
ACY18 48p | BD317 150p | BT100A 0p | MJE3S0 30p | 2N2363 15p | 240 280p | BR34 43p {6810 150p | AN7410 150p 150p
ACY1S 48p | BD33t 40p [ BT106 180p ES20 30p | ZN2464 15p 201400V 318 380p | AY3-1015  290p 1op
AD143 sap | 80332 4op [ BT109 90p | MP8112 45p | 2N2646 40 | vorrage BR3% 44p | 6821 130p |AY3-1270  800p | KA2210 230p
AF125 50p | BO36+ &0p [BT119 T00p [ MPSAO5 75p | 2N2304 200 { REGULATORS 65540 290p |AY3-1350  «50p |KA2212 80p
AF139 30p | BD362 B0p | BT146 90p | MPSADE 15p | 2NZ305 20p BREZ &op § 6845 200p JAY3E910  360p [KAZ2213 130p
AF239 30p | BO: 30p | B 140p | MPSA13 15p { 2N2906 18p | 7805 Zsp 6950 90p [AY38912  400p [KA2214 150p
BE1058 i8p | BO3N 30p §BU10S 80p | MPSA20 15p | 2N2907 18p | 7806 25p | BRs4 Fzp |80BSA 300p | BAZO1 55p | KA2261 100p
BB2058 24p | BDA1B s0p } BUI0S 100p 15p | 2N3019 28p 25p § BAJSOOV 8086 500p | BA3L 80p 1000
BC107 8p 28p §BUY09 80p | MPSA43 5p | 2N3053 18p | 7812 25p | BR5Y 150p | 8083 480p | BA313 60p | KA2284 1009
BC108 BDA34 30p §BU110 90p | MPSA70 15p [ 2N3054 40p | 7815 25p | 254100V 8158 300p | BA333. 80p 784 100p
8p | BDa3s 31p | BUIM 100p | MPSA92 20p [ 2N3055 3%p | 7818 250 | BR252 165p | 8224 240p | BASDL 60p | KA2401 150p
1 10p | BD436 a0p {BUIZ4 80p | MPSAS3 20p | 2N3055H Sop | 7824 25p | 25A/200V 8226 240p | BALOZ 50p | KA2412 3S0p
BC140 20p | BDA2Z 28p | BU1ZS 50 | MA510 I5p 36p | 7905 25p | BR254 185p 8250 T50p | BAST1 145p | KAZ912 15¢
BC141 20p | BO43E 38p | BUIEC 100p | MRSS6 36p § 2N3702 9 | 7966 30p | 25va00V 8251 200p [BAS14 160p [KAZ914A  300p
BC14Z 20p | BD49 40p | BU1B4 100p | OC28 a50p | 2N3703 9p | 7908 30p 200p |8253 160p | BASIE 150p {LA1130 40p
20p | 80440 40p {BU204 &p | 0C29 250p 9% {7912 30p §25AB00V 8257 220p [ BAS21 100p {LA1I50 150p
8C147 8p | 80441 40p | BU20S 70p | OC35 350p §ZN3705 sp [7915 30p | B 240p |32 3400p [ BAS24 240p |LAN1BS 150p
BC149 8p | BDS33 50p [ BU206 200p | OC36 2s6n [ 2N3706 8p 7918 30p | 25A/800V Z7p | BASZE 180p | LAT201 T5p
BC159 8p | BD534 38p {BU208 0p | OC45 Sop |2NIT07 ap | 7924 30p 1 1%5p fazes &0p | BASZ? . LA1210 140p
BC160 30p § BD53S 3%p 2 Top | OC200 180p [ 203710 12p {78105 24p | 3sVi100V 8284 440p {BAST2 ieop JLAIZ22 sop
BC177 top | BD536 38p { BU208AT 200p B 1009 211 12p {76108 24p § BR352 200p | 8287 Z60p § BAS34 20p 1230 120p
8C172 10p | BDS37 40p 2080 130p | R20108 100p 85p 78112 24p | 35vi200V B2E3 650p { BAS3E 150p | LA136d 200p
BC177 14p dop | BU209 50p | 5200043 175p | 2NIT72 90p 24p [ BR3S4 220p {6745 700p | HAS4E 160p | LA1365 120p
B8C178 4p s0p | Buzzs 120p | S2000AF 175p | 2N3773 100p | 78018 24p [ 35Vi400V 8755 200p | BAG12 120p J1A1388 20p
179 14p | BDO4S 50p | BU226 T20p | S20554 175p 18p 24p | BR®E 230p [8128 ¥5p 110p | LAI3SS 170p
182 7p B Sop | BU3I2 90p | S2055AF 200p | 2N3819 2ap | 79108 35p {35VA00V 8128 110p | BAGSY 350p 150p
BC182L 7p [ BD64Y 50p §8U325 S5p | 52530A 100p | 2N3903 Mp 35p 260p BAGB4 400p | LAZI07 270p
33 2p F8D675 42p | BU326A 75p | S2800M 2P 1p 79092 35 § 25w AR e BABES 400p 190p
BCIS3L 70 § BDETS 40p | BU4DE 80p £ TIP29 15p | 2N4031 25¢ | 79L15 350 § BY164 154/ BAT210 160p | LA3160 1209
BC184 7p | BD6T? 38p | BU4DED 85p | TIP29A 22p | 2N4401 _12p | LM303K 100p {1 40p { AN203 210p | BA1A20 T8p | LA3210 a5p
BC184L 7p | BDEIB 40p | Bu4a7 550 [ TIP29C p 12p | LM317T 100p {BY176 1.54/ AN210 165p § BAI330 120p |LAX300 140p
BC212 7p { BD679 40p | BL4GID 75p | IP2SE 40p | 2N5061 20p | LM323K 350p a0p jANZ2140 120p § BA1360 160p | LAZ3 1itp
BC212L 7p | BDS8D 40p | BU408 60p 25p 20p 800D i ANZZB 280p | BA4403 220p | LA3361 100p
13 7p | BD681 asp | BUAOBD Sp 2p [ 2N5192 50p | 79HIZKC 2009 | racs ANZS2 150p | BA5101 350p 5 300p
BC213L 7p | BDBE2 45p | BU4D9 8sp [ P31A 22p §2N5241 500p | 79HGKC 800D AN259 250p | BAS102 140p | LA030 180p
BC214 p | 6D706 50p | BU42EA 70p.{ TIP31C 27p |2N5245 45p 60p | AN2G2 140p 200p | LA4031 140p
BC214L 7p {BD707 s0p | BUSOD 100p | TIP32 24p | 2N529¢ 300 | aives AAJE60V ANZTY 230p | BAB20? 180p | LA2032 140p
BC237 7p 1BD709 50p | BUS0S 90p | TIPZ2A Hp | 2N5296 30p TIC2250 63p | ANZ74 250p 180p | LA40S1 160p
BC238 Tp {BDTYY 50p | BUS0SD 90p | TPazc Z8p |2N5448 12p | DAFS6 100p 400V ANIO1 Xop 150p f1Ad100 #5p
BCZ39 7p | BD738 S0p | BUSOSDF 9p | P33 50p | INGIGF 40p { DY87 80p | TIC226D 88p | AN303 250p | BAG104 Zsop [LAS10Y 80p
BC300 20p | BDa26 50p | BL506 100p | TIPI3C 80p | 2NG292 40p | EBFBO 60p | BA/400V AN304 380p 175p | LA4T02 100p
BC30Y 20p | BDA2R s0p | BUSOSD 70p | TIP34 50p | 2N6385 120p | £CC84 80p | IC236D 85p |AN315 210p | BAG209 35p | LAG110 1200
BC302 20p | BDE39 55p | BUS0EDF  120p [ TP34C 60p | 2N8403 150p | ECHB4 90p | 1247400V 350D 120p | LAd120 270p
BC303 20p | BDE97 50p | BUSO8A 70p | P3SC 65p ECL84 100p 460 105p | ANIGO 100p | BAG305 10p § LAGI40 60p
BC304 25p [BDRSS 50p | BUSOBAF 95p 1 TIP36C #5p IER EF183 T5p | 16A/400V AN3B2 140p | BAG410 220p | LAA160 100p
BC327 7P Sop | BUS0SD 90p [ TIPAIA 29 | piopes 85p | TIC253D 190p | AN368 150p | BAB411 0p | LAGIE2 180p
BC328 7p | BDX33 60p |BUBA80F  115p [ TIPAIC 2p EL500 100p ANB10 180p 150p | LA4130 300p
BC337 7p | BDXES 80p | BUSG8Y 110p | TIPA2A 20p | BY127 8p | EY86 70p | TIC263D 205p fANIIZ 350p | BAT001 150p | LA4182 140p
7p | aDW24 55p F 100p [ TIP42C 2p | BY133 8p 70p | 25AM00V ANZB2TK  BOGp | BA7004 200p | LA4200 130p
BC4d) 28p | SOWa3 50p { BUS26 5p [TIP&T 40p | BY164 a0p | EYES 30p |- —f AN3BZ2K  500p |BA7007 200p [ LA4201 120p
&p | BDW 50p { BUS36 100p | TIP4s8 40p {BY179 asp 100p | vmisToRS AN3S90K  300p | BAZ021 180p 230p
BC477 18p | BDYS2 100p | BUS46 125p [ TIPSO 50p 1 a2p B0p AN3SIIX  400p | BATD22 350p P1A4261 300D
BC516 BF137 3Sp | BUBGS 120p | TIP51 $0p | BYZ06 11p | PCFB0 100p | 2N5061 20p § ANSG25 250p 1 150p [ LA4270 350
7 25p | BF167 30p { BUG26 80p | BY207 sp | PCFBM 110p [ D.8A/60V 400p | BAT752 250p [ LA4420 1409
gp | BFig1 i8p | 8UT0S 130p §TIPS4 85p § BY22? 15p | PCFB06 16p | TICHI6C 59p § AN5132 250p | BATISS 150p | LAL422 1309
BCo47 op | BF183 20p { BUZ0EDF  175p P'IIP105 &5p | BY228 28p [ PCH200 100p AN5150 400p | 8AT787AS  155p [ LAG30 130p
BC548 8p | BF195 7p | BUTOEF 150p #5p | BYza8 15p § PCLE1 &5p | TICTIGD 700 FANST51 600p | CA30T1 130p f LASAS0 150p
BC549 8p | BF139 8p | Buaot 70p | TIP107 ssp | BY299 18p a0p | BAADOV AN5215 100p | CAZ04B 1960 §LA44SS 150p
* BCS50 3p | BF200 18p | BUB0E 70p | P10 40p | BY448 20p (PCLB4 50p 26D TSp | AN5256 150p | CA3052 1300 { LA4460 120p
BC5S6 gp | Bi 30p { BUBDZ 6dp [ TIP111 4% | BYX10 15p 1 PFL200 110p | 1247400V 5767 1T5p | CA3054 950 |LAd4B1 120
BCB57 7p | BF240 1i6p | BU9G2 110p | IP112 35p | BYXS600  25p |PL36 120p 26M 90p {ANS265 80p } CA3085 135p §Lass00 2009
BC558. . 8p | BF245 25p | BUSE3 110p | TIP112H 50p | BYX70/500  32p ] PLE3 0p | 12A500¢ 600p | CA308BE 200p | LA4505 2209
BC559 8p | BF254 15p | BU920 1 TIP115 30p | 0A47 10p PLB4 8dp | C1060 28p | ANS411 450p | CA3DBSE 150p §LA4508 200p
BC560 8p | BF255 12p | BU922 1i0p [ TIP116 30p | 0A9T 10p {FrLos 180p § ANS0OV 150p | CA3090Q  250p {LA4510 100p
BCG37 20p | BF256 1Bp | BUI30 1 TIP137 30p | DA202 10p |PY81 100p | 8R103 37p } ANS428 420p | CA31305  100p |LAAS2D 170p
BC639 20p | BF257 18p | B 130p | TIP120 37p | INd0O1 3p | PYS500A 150p | BR303 B5p | ANS512 100p | CASI3E 280p { LA4B50 200p
BC40 20p | BF259 18p | BU250BAF 1 35p | INd0G2 3p BT106 180p | ANS5IS 150p | CA3140E 38p | LA4SSS 1209
200p | BF262 25p | BU2S0BD  130p | TIP122 30p | IN40G3 3 | ey 8T119 100p S50p | CA3160 85p { LAAS70 130p
BCY34 200p | BF2T0 16p | BU2SOADF  150p | TIP125 30p § INADOS 3p 2000 100p | CA3199€ 230p |LAS112 200p
BCY70 15p 73 15p 2250 | TIP126 40p | INJOOS 3p |3mm 200p JANS61Z 200p | CA193E 230 [1AS523 150p
BCY7) 15p [ BF311 21p 23 |TPI27 35p | IN0O6 3p |RED sp | 17127 200p | AN5613 200p | CA3260E 170p |LASE27 150p
B 18p | B 20p | BUZ52EAF  325p | TIPI30 30p | INa0O7 4p | YELLOW 8¢ | s5:80H Z30p | ANS615 300p 150p | LAS700 300p
BDT15 36p | BFI37 20p | BUHS1S 200p | TIP12Y 30p.{ INd148 2p | GREEN 8p | I585R 230p 250p |CX108 950p fLAZD11 z20p
BD124P 50p | BF338 20p | BUTHIAF S50 | TIP132 30p | IN5400 9% | 5mm 5G264 800p § ANS622 275p | CX138 600p | LAT033 450p
BD131 25p | BF362 30p [BUTI2 80p ! TIP141 &5p | iNsao 8p | RED sp | SG613 1800p 400p | CX139A T50p | LA7042 230p
8D132 25p § BF367 13p [ 8 75p | TIP142 75p | IN5402 8p | YELLOW 8p — ANS?12 180p | CX141 T80p | LA704S 300p
80133 50p | BF371 17p [BU1B 80p | TIP145 50p { IN5403 8p | GREEN % | computERICs | ANTE 140p | CX345 725p {LAT224 1509
80135 20p | BRA2Y i8p | BUT 80p | TIP146 Top | INS4DG sp AN5230 150p | CX1608 326p 11AT505 250p
8D136 200 | BRaz2 21p § BUXW0 1580 | TIP147 80p | IN5405 M0 | prrranauian 100p | AN5732 120p | CX175 3250 | LAT507 250p
BD137 20p | BF4Z3 25p [ BUXHY 200p | TIP150 90p { IN5406 2p |y rn ZBOADMA  200p |ANS7S3 130p { CX187 25 200p.
BD138 20p | BFASS 12p | BUX12 150p | TIP151 50p § INSSG7 12p ZB0ACTC  1d0p | ANS?63 450p | CX803A 5p | LAT620 500p
8D139 20p | BF4E3 13Sp § BUX20 350p | MIP2955 50p | INSAOB 12p |5mm » 25mm ZO80ASIO-1  210p 240p | CX867 57Sp | LATH00 50p
AD140 20p | BF462 Sop | BUXZY 450p | IP3055 50p | RGP15 25p [ RED sp [ Z80ASI0-2  210p [ ANS5791 225p | CX868 5250 | LA7801 100p
BD124 90p | BFa71 28p §BUX2? 450p | TIPL763A  200p | RGP3D 18p | YELLOW 8p | 79107 B5p | AN5836 450p | €x877 300p 300p
BD157 38p | BF472 28p § BUXI? 220p | TIPLT9TIA 80p | SKE4F206  60p | GREEN 8p | 78110 TS 5900 130p $HAT12S 120p | LA7806 260p
8D186 30p | 8F479 30p | BUX40 210p | TIS61 15p | SKE4FZi08  80p 75113 100p | AN6135 120p | HAY197 130p |LATEES 250p.
80175 30p | BF494 16p | BUX41 200p | TIS90 15p [ SKE4FZ'10  100p 75122 110p | ANG247 200p [HA1139 130p |LA7E20 100p
BO177 30p | BFa95 16p | BUX42 200p 20p | SA2M 0 | couPLERS 75154 100p | ANG2FO 400p | HA}319 200p 7823 Z00p
BD179 2p | BFESS 18p § BUX47A 220p | VK1010 88p 75162 700p { ANGIOO 600p §HA1338 300p [ LAT910 150p
BD181 «5p | OF596 16p X 150p 1 80p |, ~ cocKETS 4N37 4gp | 75182 95p [ ANG3IO6 380p [HA1Z394  350p [ LA7540 200p
BD182 80p | BF615 30p | BUX80 180p | ZTX107 11p | & 4N3B 62p | 75183 95p | ANGI20 1800 { HAT3T7 120p {1£7131 260p
80184 S0p | BFE17 30p | BUXB4 50p | ZTX108 t1p |8 PIN Sp | AN2D3 210p { 75185 185p 3200 L HA1I302 320p 132 400p
BD187 30p | BF760 40p | BUXBS Sop | ZTX109 12p | 14PIN p 2114 159p | ANGIST 200p §HA1389 210p [LC7137 450p
BD201 a3p | RFTER 40p | BUX8E 30p | ZTX212 20p | L6PIN P | grepaE 2532 200p 440p JHAT392 120p 110p
38p | BFB7O 22p | BUXB7 sop { ZTX300 10p & 18FIN 199 | RErTISIERS 2716 100p | ANGI50 610p § HAI334 170p | LF353 4sp
BD203 42p | BF71 22p | BUXSBA 350p | 2TX301 16p | 20PIN 12p Frp-d 2000 500p { HA1397 200p | LF355 60p
BD204 42p | BF3eQ 38p | BUGSA 200p 16p | 22PIN 13p | woos 16p [ Z72A 220p | ANG2HO 220p | HA1338 240p | LF357 70p
35p Z50p 20p §24PIN 14p § 1ATSOV 2754 150p 400p {HA11219  280p [LF8 300p
agp 200p | ZTX304 10p § 28PIN 16p | wo1 18p [ 27064 200p | ANS371 350p |HAI1221 180p | LM30Y 26p
85p 75p 20p § 40PIN 18p { 1A106V 27128 150p | AN5387 480p |HAM1ZZ5  130p [LM311 I5p
sap 200p | ZTX501 1 W02 19p [ 2725626 150p | ANGES4 200p | HA11235 120p 165p
30p 20p 0P § remERs 1A£200¥ 1912 300p | ANTY 170p {HA11251 190p | 1M324 30
20p 25p | ZTX503 13p woq 21p 14116 40p | ANF110 75p |HA11423  140p | mass? 120p
20p 28p- | ZTX504 400 mWatts TA/400V 418415 80p |ANZ114 120p {HA11724  650p | 1M339 350
20p 150p | 2N696 26p | 2V7 1o 39V Sp | WoS 23p {4164-12 90p | ANTIS 110p | HA12002 20p | LM4B 50p
15p 38p | 2N697 22p |13 Wams 1A/800V 41256-15 80p { ANT116 90p | HA12003 250p | LM358 45p
15p 50p | 2NG98 40p 4 2v7 w 39V 9 | wod 28p | 4125612 100p | AN7120 100p | HA12505 180p | LM380 80p
BOp 200n | 2N78 2p 1ABOOV 4125610  110p T5p |HA12017 100p | LM381 TWop
14p 200p | 2N914 28 | rpvsTALs BRBID 33p |4146412  150p 170p | HAI3001 110p §LM382 130p
14p 200p | 2N330 18p 2A100Y 6116 8ap 198p 200p |LM38S &0p
14p 3000 | 2N¥TH 28p freq7inMHz BRE2D 13p | 6264-10 210p 210p 400p | LM287 100p
=p 250p § 281132 28p | 2.4576 180p | 2A/200V 12 300p 400p 45p
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PLEASE PHONE US FOR TYPE NOT LISTED HERE
AS WE ARE HOLDING 10,000 ITEMS
AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES

Please send £1 P&P and VAT at 17 /2%. Govt. Colleges, etc. Orders acceptad. Quotations given for large quantities.
Please allow 7 days for delivery. All brand-new Components. Al valves are new and boxed.
Prices quoted are subject to stock availability and may be changed without notice.

TV & video parts sold are replacement parts. VISA
Access & Visa Card accepted e

LINEAR ICs / JAPANESE TRANSISTORS

Part Price {Part Price |Part Price [Part Price [Part Price [Part Price |Part Price |Part Price |Part Price |Part Price
50p | STX441 BS0p | STKS422 375p | STR30115  275p | TA7784 250p [TDAS74  125p | TDA3586 750p | TDAB170 170p JUPC1I58H  70p | 254937 20p
LMZ710 45p | STK4a3 700p { STK5431 5 STR3072¢  4Dop | TARI2AN  200p | TDAIS76  170p [ TDA3530 TDAS17Z  250p |UPCI178H 250p §25A833 140p
723 40p | STK457 470p | STKB43a S70p |STR30123  450p [ TA205 250p | TDA1578A  210p | TDA3s9% 360p | TOAZI73 280p | UPC11BOC  200p [ 2SAS40 50p
LM?41DiIL 18p |STK4s9 550p | STK5436 S00p | STR30125  550p | TAB210 300p | TDA1579 TDAB174  300p | UPC1185H2 400p | 25A842 60p
IM74IMET  45p | 5TK&s0 660p | STKS441 » |STR30130  250p | TAB215 300p [TDAI596  200p TDA2175  300p |UPCI186 80p |25A349 70p
IM747 55p | STK4GT 620p | STK5451 390p 350p | TAB216H 375p { TDAISSE  250p TDA51786  e00p |UPClI87 150p | 2SASS0 18p
LM1889 200p 950p | STK5461 500p |STR41090  400p | TAB227 250p JTDAIGOG  27%p TDA3185  300p | URC11884  350p 2 50p
LM1BIMN  200p |STK4E5 720p | S 500p [STR44115  550p | TABEI 5500 | TDA1670A  Z30p TOAS1SC  200p [UPCTISY  14Cp | 2SA953 60p
40p |STK501 550p |STK5464  300p [STR4S11T  550p [TA8718N  SS0p | TDA1675 TDA8191 475p {UPCT198H  200p [2SA954 750
100p | STKS61 450p | STK5466 5000 FSTRE0020  450p | TAASSD 25p | TDA1701 300p TOAS192 275p | UPC1222 130p [2SAsse 50p
LM3314 160p | STKE63 415p |STKS467  400p | STR50092 5! TBA120S 40p | TDAI721 AB196 150p |UPC1225H  220p 120p
LM3915 160p | STK583 500p 3000 | STR50102A 260p { TBA396 70p { TDA1876A  200p TOaszia8  22sp furCiz0  200p | 25A965 40p
LM3516 270p | STK760 600p | STKS5471 330p | STRG0113- 500p | TRAS20 120p { TODA1872A  275p TOABZISB  300p |UPC1238 120p |2SA966 35p
1200 200p [STK770 100p 480p | STREO11S  S00p { TBAS3D TDA1%04 80p IDAB303  350p |UPC1276H  250p | 2SAY68 S5p
M491BBT  500p [STK7728  <80p | STKS476  350p | STRG104Y  500p | TRASAD 90p | TDA1905 80p - DAS304  800p |UPCI274V  250p [2SAS70 25p
700p [ STK7B0 575p |STK5478  380p {STRS0213  500p | TBAS60 90p { TDA1208A  90p TDAB305  500p |UPC1277  240p |2SA979 35p
M50115P  320p [STKI039  480p |S 200p | STRS3041  500p | TBAB0G 40p | TDA1310  226p 200p [UPC1278  240p | 254964 259
MS0117P S00p § STK1040 540p | STRS481 S20p 1 3%50p |TBAZI0AS  40p 1940 180p TDAS34A1 2% | U 230p }25A885 50p
M50113P  525p | STK1048 700p | STKS482 288p | STRS5041 500 | TB. 55p | TDA1941 300p TDAB330  200p {UPCI283V  320p §25A988 Z5p
MSQ 300p | STK1050 850p | STKS483 420p | STREED4T  550p 35p [TDAYS50  175p TDABI9CA  B50p |UPC1318 25A992 30p
M50785 s00p | sTK 700p |S 459p | STRB5041  325p | TBA920 100p | TDA2002 500 TDABAJS  550p |UPC1335V 50p
M5075¢ 600p | STK1070 850p [STKS488  450p [STRG904T  475p 00p 7D, TDAB41S  650p |UPC1350  115p [25A4939 30p
ME1161 200p | STK1080 940p | STKE490 450p 1 TDA2004 150p TDAB41? 550p |UPC1363  190p |2SA1006 90p
MB5IZBIP  200p | STK2025 620p |STKS632 4s0p | STR61001  550p F¥C5020 200p 005  150p TDAB423 500p |UPC1363¢C  300p | 2541008 125p
M51387F  800p | STK2028 500p |SiK5725 450p | STR80145  550p | TCS081AP  80p | TDA2006 0 TDA8225 UPC1364C 2SA1 200p
M51544 150p |STK2029 480p | STK5730  4S0p | STRBH14S  600p [ TC9106 500p | TDA2007 120p TDAB432 UPC1365 25A1010  Z25p
M51848 150p | STK2038 700p [STKB316  200p |STRDI206  600p | TCOH2SBP  410p | TDAZ008 100p TDAB423  800p [UPCI370C  300p [25A1011 80p
M545238  200p {STK2048 50p 500p | STRD1Z06 TC9134 50p | TDA2009 160p 400p |THAB440  300p 37 8Sp | 2SA1012 85p
M54563FP 200p | STK2110 S50p ¥ STXB43T a50p | STRD1706 450p | TC9142 320p § TDA2010 150p 350p | TDAB442 200p | UPC1377C 101 100p
500p | STK2125 530p | STKGF22 725p- D1 400p | TCS143 300p 1 226p | TDASM2  3%0p 180p | 2541015 15p
M51516 260p | STK2129  610p |STKE732  1000p |STRD18Y6  400p fTC9145 150p 150p | TDAS4SY 400p | UPC1382 110p | 25A1016 30p
M51518 200p |STK213%  &75p | STKEBZ2 900p | STRD3035  300p | TC3148 200p | TDA2040 180p 350p |TDAB452  200p |UPC1384  a2sp |25A1018 100p
MB3712 T40p | STK2155 500p | STK6922 500p | STAD4412  500p { TC149 225p | TDA2043  600p 226p 350p | UPCI387C  250p | 25A12020 30p
MB3713 130p 470p STRO4512  400p | TC91 1D M 110p 145p 1TDABAS0  350p | UPCI384  120p 02" 385p
MB3714 270p [STK2240  740p | STKE962 250 054 190p { TCA152 425p 1 TDA2107  250p 180p { TDAET02 T5p | UPC1397 25A1023 §0p
MB3715 250p |$ £50p 250p | TA7061 115p | TL9153 J00p [TDA2148  3%0p 380p A 500p | UPC1303CA 25A1026 90p
MB3722 280p | STK3041 3720p | STKES81B  600p | TA7066 120p | TCO156 300p | TDAZ151 a75p 320p | TDAS?GS UPCa 4sop | 2541029 50p
MB3730 160p 375 | STKE3R2 500p |TAZ089 300p § TC9163 375p § TDAZ170  260p 360p [TDAR?I2  400p | UPCI4ZICA 650p | 25A1086 80p
MB3731 220p | STK3044 500p | STKZ216 «20p [TAT119 150p | TC9164 0 200p 200p UPC1423CA 550p |2SA1037 50p
MB83758 160p | STK3062 s00p | STI217 200p 120 ssp | TC@172P 300p §TDA2Z7G0  250p 17%5p | TDAS0B0  550p | UPCT470  200p | 2SA1038 40p
MB3759 200p S50p | STKO22S 500p | TA7137 CA9940 J00p | TDAZ320 20p 120p [TDAS403  180p [UPC1488H  150p )2SA3048 25p
88713 380p |STK31021l  536p | STK7226 5000 | TA7140 100p { TCEP100 100p | TDA2501 a00p 300p | TDAS503 150p | UPCTIS05C  400p [ 25A1051 3q0p
ML1455 45p | STK315211  300p | STKT2St So0p | TA7157 100p | TOB2308AP 200p | TDAZS03 1Xp [ TDASS1Z 300p | UPCISI4CA 200p {25A% 120p
MC1496 65p 156 500p |S 350p | TA7193 320p 382 200p | TDA2504 200p 1002 650p | UPC1515CA 25A1069 150p
MC3801 45p | STK4017 a00p { STK7309  40Cp | TA7200 200p 506 200p | TDA2505  300p 150p [ TEA1007 120p | UPCY! 25A0786  230p
NES5SS 20p | STX4018 430p | STK7310 TA7205 110p | TD6Z705 250p 6 500p | TDA4237  300p 1009 300p |UPCIS36C  S50p §2SA1077
NESS6 a0p 380p 400p [TA7207 150p | TDA304AP  300p | TDA2510  450p |TDA4439  226p | TEA1017 280 | ZN423 1 2SA108Y 20n
NES58 80p 1STK4024Il  550p 426p | TA7208 125p | TDG30GP 350p | TDAZ514A  500p | TDAG440 180p |IEA1019 130p §ZNd24 1000 s0p
E5E5 1t0n { STK40; 530p | STK73s8  440p [ TA7214 220p [ TD6250P 200p | TDA2515  450p |TDA4442  240p | TEA1024 150p {ZNa25 220p | 25A1684 100
NE567 1150 | STK4026 480p | SYK7402 E5op | TA7217 145p | TDEI5IP 300p | TDA2530 250p 300p 26 280p | 2541085 750
NE&71 5TK4028 550p 400p 220p 1001 200p | TDA2532 120p | TDA4ASS 220p | TEAIDGD 250 | ZN427 2541093 108p
NE592 esp [STk40221  510p 650p | TA7222 90p | TDA1002  200p | TDAZ540 85p 225p | TEATGE? 150p 215p {25A1084 190p
NES532P STK4035 470p | STKGL08 675p | TA7223 210p |TDAI0F  150p | TDAZS4T 120p § TDAG4SZ  250p | TEAI0BOP  170p | ZN<59 199p | 28A1095 300p
SAA1006 680p |STKF210  %00p | TA7225 0p | TDAT005A  175p | TDA2542  T10p J TDA44S3  27Sp | TEA1087 40p | ZN1040 640p | 2541096 80p
SAA1008 450p | STKSO40N.  650p | STKIS54 800 | TA7226 0p [ TDA1GI0A 80p | TDA2543 Z10p { TDAL4BO 280p [TEA110% 4ZSp |ZNAI3AH  2150p |25A1102 138p
SAA1010 21 800p | STK7561 650p | TA7227 170p | TDA1011 75p | TDA2545 120p [TDA4AB2  350p | TEA1 65p 25A103 130p
SAA1024 STK404a 800p | STKI562 10600y | TA7230 100p | TDAI012  120p | TDA2546A 300p | TEA1511 1500 | apanEsE 2501704 140p
SAAIRS  250p 4045 950p | STK7563 s00p | TA7TZR a5p | TDAIDI3A  110p | TDA2548  300p | TDA4S(? 400p |TEARO00 2750 | ypamererape | 2SA1105 250p.
SAAI075  350p [ STKAGdB  1780p | STKB0S0 750p | TA7233 120p [ TDAI015 85p [TDA2565  175p | TDA4S02  550p | TEA2014A  E0p 2SA1106 180p
SAATIZA  200p 510p | STKE2S0 500p [ TA7237 300p §TDAT016  140p [TDAZ556  230p | TDA4503  300p |TEA2018A  200p ) 254473 29p [25A%111 90n
SAAI250  280p | STK4ADES B50p | STKS250 1200 | TA7238 400p JTDAI020  110p | TDA2557  225p | TO. 300p | TEA2114 200p | 2SA490 45p |25A1112 1500
SAAT251 380p | STK4101 500p [STKE280  1850p [ TA7240.  180p [ TDA1022 1D 500p | TOAZ510  270p 11 450p { 2SA496 30p {25A1115 300
SAA1274  280p | STK4311 500p | STX73410  3s0p | TA7241 165p | TDA1023 TDA2575A  100p | TDA4555  400p [TEASI14A  200p 120 | 25A1123 40p
SAA1293  580p | STK4112 500p [STK?38100  500p | TA7242 130p 102 150p | TDA2577A  200p 370p | TLA31 45p 35p §25A1304 §0p
SAA3004  400p | STR4T21 480p fSTK73605  375p [TAJ243 320p [TDAI025  320p 200p | TDA4557  450p |TL061 40p | 25A537 170p [25A1127 S0p
S 200p | STKar22 s50p § STR370 TA7245 2285 [TDA1028 175p [ TDA2679A  250p [TDA4S60  270p |TiL064 80p [25A544 650p |25A1133 120p
SAASC10 Z2op | STK4131 60Cp | STR371 400p | TAZ267 220p | TOA1029 00p 130p | TOALED0 140p | TLE7Y 38p [ 2SA550 150p §25A1141 200p
SAASD12 400p [STK413Z  600p | STRIBO 350p | TA7263 260p | TDA1035 180p | TOAZESG 170p [ TDA4G00  160p | TLO7A 80p | 2SAS62 30p | 25A1142 100p
SAA5020  350p |STK41411  d20p 390p | TAY270 170p | TDATORIE  250p 110p | TDA4601 120p | TLOB2 s5p | 25A571 650p |25A1145 40p
SAASO30  440p | STK414?  S30p | STRaIs3 310p | TAT27 220p | TDA1041P  180p | TDAZ5S4  300p |TDAAS0S  220p |Ti084 70p | 28A603 100p | 25A3152 1509
SAASO40A  2B0p | STK4151 680p | STR384 350p | TA7272 TDA1044  110p |TDA2595  200p |TDA4S10  370p | TMS1000-041 4005 | 25AG06 200p | 25A1156 90p
SAAS040B  400p | STK4152 &op | S 700p | TA7273 3o0p | TDA1047  200p | TDA2600  250p [ TDAGGE0  370p | TMSIDOCNLPM 2000 | 2SA608 15 | 2SA1152 30p
SAASDSO  650p | STX4161 50p 520p | TAY274 210p | TDAIG48  200p 14 100p 0 350p | TMS100-233 400p {2SA614 150p {2SA1169 508p
SAAS231 300p | STR4162 550p | STRE41 600D | TA7Z80 190p § TOA1053 300p | TDAZ630 300p | TDA4935 300p | TMS1024  300p |25A534 50p [2SA1170 500p
SAAS243PE  800p |STK4171 900p | STRAS2 660p { TA728) 200p | TDA1054 180p [ TDA2640  220p |TDA4SA0  325p {TMS1025  3S0p | 2SAB36 50p [2SA1175 30p
SABI0T3 200p | STK417211  680p | STR453 500p | TA72B2 180p | TDA10598 40p | TDAZE53A 225p { TDA4950 120p | TMS3617NS 3S0p | 254640 60p |25A1184 120p
SAB3035  600p 4181 680p | STRas2 400p | TA; 200p 1 140p [TDA2654  200p |TDAS30T  300p | TMS37018N 300p | 25A642 50p |25A1186 500p
STA301A  200p | STK41821l  750p | STR455 500p | TA7288 220p | TDAI052  dop | TDAZ670  150p 4500 | TMS3712  350p | 25A573 15p |25A1198 a0p
STAGIA  226p | STK4191 700p | STR456 470p | TA7299 200p [ TDA1072 Wop [TDA2630  100p {TDASG60P  ZS0p [TMS3691  5B0p | 2SA6Y: 350 60p
STA403A  270p [STK4192 J00p | STRES7 so0p | TAZ310 100p [TDATO74  280p 200p |TDAS700  200p §TPU2732  1200p | 2SAG78 28p |2SA1208 70p
STAAD5A  280p | STK42311  700p | STR&7Q 4blp §TAZ312 120p |TDA1077  250p 400p | TDAS708  400p [ TPU2735 900p |25A583 25p | 25A1209 160p
FTA431A 250p |STX4243  1050p | STRi0% Zrop { T 3 70p | TDA1082 275p § TDA2780 500p | TDAS709 450p FUIB 250p | 2SA584 25p |25A1210 120p
STA422A  220p |STK&241v  1260p | STR11S5  350p [ TA7314 175p | TDA1083 95p | TDAZ731 275p | TDASBOO  £00p FUZ1%B 300p {2SA699 100p 2541215 600p
STA434A  270p [STX4272 500p |STR1229  325p | TA7315 200p | TDAI085 170p | TDA2735  200p |TDA5B20  370p | U2548 150p [25A708 - 240p [25A1216 550p
STA435A  270p {STXKA273 S50p |STRZ005  400p | FA7347P 1200 | TDA1087 50p M 60p 175p | U318M 3 25A711 25A1217 100p
5TAALIC 220p { STK4301 Se0p | STR2012 400p | TATI24 T5p 1632 100p | TDA2840 200p | TDAG200 U321M 450p | 25A71 S0p [2ZSA1220
ST 240p | STK4331 650p | STR2013 300p | TA7325 90p | TDAI087  475p | TDA3047 100p | TOA7000  170p {U329M 350p | 28A719 50p 2SA1232 180p
STASTT 210p | STK4332 385p 2015 £50p | TA7328 110p | TDA115% 40p {TDA3048  130p | TDA7010T  120p |U338M 3 2SAT2U 20p | 28A1242 p
STA901M  280p [STK4352  500p |STR2105 00p | TAY235 1154 S0p |TDA3082  200p [ TDA7050 u4208 70p |25A725 BOp | 25A1244 120p
STK0025 420p | STK4362 a50p | STR31T3  Z2%p | TA 180p | TDA1170 BSp 200p | TDAZ7052 120p {U427B 70p [ 25A726 20p {2841246 80p
3TK0029 380p | STK4372 490p | STR3115 400p | TAT341 250p 1180 120p | TDA3190  100p UB64B 175p 150 | 25A1249 100p
5TK0039 600p | ST 500p | STR3123 400p | T, 120p | TDA1180A  190p B «80p | TDAT0S6 uz4018 1 25A747A  425p { 25A1261 1
STKO0A0 520p | STK4432 800p | STR3125 430p | TAT357 340p 1 TDA1190 80p 18 280D 175p | U28298 130p | 25A748 80p | 25A1262 1100
5TKGI49 510p | STK4773 820p | STR3135 250p | TA7358 85p 80p [TDA3310  120p | TDA7077  175p | U4606B 2SA784 200p | 2SA1263
STKO050 440p | STK 800p | STR3212 275 | TA7e01 250p | TDAT2Z20 750 | TDAZS0 500p | TDA7211 1 UC3B42N 25p | 2SA763 80p | 25A1264
STK0059 620p |STK4803 640p  STR3214 275p | TA7507 206p | TDA1235 300p | TDA3410 150p | TDA7220 100p 1 25AT70 200p | 25A1265 200p
STKO0E0 820p § STK4813 $00p 1STA321S Zrsp | TA7608 TDA1236 240p | TDA3420 200p | TDA7222 200p | ULN20G2 7 254771 ZSAI2E3 50p
SIKGO70  1100p 200p | STRZ16  275p | TA7609 170p | TDA125% 1 TDA3S01 340p | TDA7230a  225p | ULN2003 63p §25A777 35p |25A1284
TKO080 580p 720p | STRAO90A  650p | TAZE1H 210p | TDA1270 - 150p | TDA3502 TDA7233 150p |ULNZOG8  270p | 25A778 100p | 25A1286 &0p
STKO11 330p | STR4gs3 720p { STR4142 450p | TA7612 300p | TDA1327 200p 300p | TDA7240 175p | ULN2804 17Cp 12SA731 150p 1 150p
STX015 440p | STKABE3 700p | STR4211 I10p |TA7E18 1700 | TDAI410 220p | TDA3S05 275p | TDAT241 250p | UPC20C 220p | 25A786 25p | 25A1254 450p
TK016 ?60p | STK4873 BS0p | STR4512  400p | TA7616 TDA1412 280p |TDA7250  500p |UPCSS4 130p [ 25A794 50p [2SA1295 500p
STKD2E 650p | STK4883  1000p | STRsn1S 500p 1 TAT621 300p | TDA1510 170p | TDA3S0?  480p | TDA7255  500p |U 80p 788 30p | 25A1301 260p
16800p | STK4313 300p 5100 5500 | TA7622 420p § TDA1512 k| TDA3S510 3%0p | TDA7256 600p | LIPCES6H 25A814 60p | 25A1302 300p
520p | STK5314 475p { STR5214 475 [ TA7628 110p | TDAIS14A  450p 650p | TDA7272 170p | UPCS7 220p | 2SART7 20p | Z5A1303 400p
STKO78 580p | STK5315 500p | STRE315 §T5p [ TA7629 220p [ TDA1515A TDA3530  350p | TDA7273 80p | LUPC574 BOp | 2SAB36 - 20p |25A1304 110p
STKO80 550p | STKE322 S00p | STR5412 350p 7630 TDAIS16Q  350p | TDAIS40 200p | TDA7274 80p JUPCS7SCZ  90p | 25A839 110p | 2541306 110p
540p | STKS324 450p | STR6020 3250 | TA7632 400p | TDA1517 266p | TDA3541 17% | TDA7Z75 =p fUPCS7? 25A844 20p | 2541367 100p
STK084 BODp | STK5325 370p }S 400p | TA7640 90p [TDAT519  200p |TDA3560  260p [ TDA7284  10Cp |UPC592 95p 5 \J 50p
STKO8S 300p §STXS331 300p JSTRO012  450p [ TA764) 140p | IDAI5ISA  200p p | TDA7350  650p | UPC595 150p | 2548724 s0p | 25A1315 100p
STK086 800p ¢ 180p | STRI0006  450p { TA7658 100p | TDAT520  276p | TDAIS61A  300p | TDA7359  300p {UPC! 130p asp |25A1317 30p
STKO100  900p {STK5333  1000p | STR11006  400p f TA7S88 p | TDA1S2% 50p TDAZ360  700p |UPC1001 25A899 40p 2SA138 20p
STKO100H  1200p f STKS335 350p [STRI20068  4SOp [ TATSB0AP 2250 {TDAS22  110p 300p 6 225p JUPCI016  170p 7 850p | 25A1321 80p
STX: 400p | S 500p | STRI3006  500p | TA7688 150p | TDAYS2a  200p | TDA3S63 TDAS114  226p JUPCI02C  200p |25A%¢9 500p | 25A1329 200p
STK&20 S00p | STK5338 295p 5006  S00p | TATBS8 4sop | TDA1540  420p | TOA3S64  325p | TDABIYS  200p | UPC1023 80p | 28913 100p {2SA1346 20p
400p | 8TK5339 400p | STRIGO0S  500p | TA759% 600p | TDA154T 7507 | TDA3565 215p | TDAB14D 200p §UPC1025 230p | 25A916 30p {28A1352 100p
375p- 245p 450p | TAT705 300p | TDA1542  250p | TDA3SEE TDAB143  160p JUPC1026 95p | 254921 40p §25A1363 100p
STK426 430p | STKE361 375 450p | TA7750 200p [TDA1543  300p 350p | TDAB145  120p fuPC1028 90p | 25A933 30p 1356 1000
STK43? 460p | STKS372 260p | STA20015  450p | TATIS7 200p | TDA1571 300p | TDA3570  375p {TDAB153  280p [WUPC1031R  150p | 254333 30p {2SA1358 130p
STKAZ9 500p 1 4S0p | STR30110 TAT768 130p | TDAI5T2 175p | TPAIS80  400p | TDARIEY 1285 FUPC1032 B0p | 2SAS35 40p ] ZSA370 1
3
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JAPANESE TRANSISTORS

Part Price {Part Price |Part Price |Part Price |Part Price [Part Price |Part Price (Part Price [Part Price {Part Price
25A1371 100p | 25C1008 20p |25€1730 10p }25c2270 60p f25C2750  300p |25C3277  280p |2SC3893  225p |2S0836A s0p | 2801279 600p | 2501695  100p
25A1380 75p [25C1010  225p | 25C1735 70p | 28¢2271 30p § 25€2751 270p |25¢3280  200p [ 2SC3895  400p | 250837 s5p | 28Di288  17%p |25D1625 60
25A1381 100p | 25C1012 75p [25C1738  800p | 25C2274 15p | 25c2752 140p |25C3281  200p | 25C3897  400p | 2SO%3B 300p | 2SD1289  250p | 2501843  100p
25A1382  120p 125C1013  170p |25C1740 0p }25C2275 50p [2SC2767  300p |25C3284  500p | 25C3907  250p | 250841 tiop | 2501291 400p |2SD1B4E  350p
ZSAYIES  180p | 25C1014 140p | 25C1741 35p | 2502078 70p §25C2769  400p | 25C3293 85p | 25C3927 250p | 2SDBsa 200p | 2501292 60p |2501849  325p
25A1386 400p | 25C1030 150p | 25C1755 30p {25C2200  1800p §25C2773 J00p | 28C3298 50p | 2503950 120p | 250845 250p | 2501297 300p | 2501850 375p
SA143 30n { 25C1047 20p | 25C1756 35p | 2502291 a0p | 25C2774 500p | 25C3299 120p | 25C3953 8op | 250850 170p | 25D1302 20p | 2501858 40p
25A1489 200p {2SC1050 280p [25C1758 30p { 25C2295 60p |25C2785 sop | 25¢3300 400p | 25C3973 210p | 250856 a8p | 2501308 so0p | 2501877 250p
g::g x: g’gg:gg? 70p gg'gs 10p | 2502798 a5p [25C2786 20p |2sc3303  teop §25C2087  220p | 25D8s8 250p | 2503309 Wop |25D18578  230p
e e :gp ZSC:'!B; 10.229 2562307 300p ] 25C2787 10p | 25C3308 130p [2SC3996  1200p |25D863 23p | 2SD1310 140p |2SDi879  27Bp
JoAIEa e [ 25Ci0nt w" T ‘ol’ 25¢2308 10p }25C279t  S00p | 2SC3307  800p | 2SC4006  100p | 2SD854 200p {2SD1313  1000p | 2501884  300p
25839 P | S uo: e Leob fesc2a12 a00p J25G2792  Z20p | 2SC3B09  150p | 2504020  28p | 250856 120p {2SD1326  200p [2SD1BBS 450D
e w50 k251106 1800 | 2501815 w: 25C2314 70p §25C2783  700p [2SC3316  280p |2SCA0Z3  325p |2SDE6GA  140p | 25D13Z8 60p |25D1887  450p
208560 2 125c1118 atsp | 25cams 7up | 2562316 150p j25C2808 40p [ 25C3317  350p [25C4058  3S0p 250668 260p | 28D1347 70p |zsp1910 zEop
298561 %op |25c151s  280p | 2501826 gop | 25€2320 10p [25C2810  360p [25C3323  480p $2SC4106  200p | 250870 190p {2501348 65p [25D1911  300p
25R562 25 250itae  200p | 7501877 6op | 25C2328  120p [ 25C2812 a0p | 25C3327 60p [25C4123  450p |2SD671 300p | 2501350  150p | 2501913 50p
258565 sop 12501128 270p | 250129 soap | 25C2329  4sop l25Cz81¢ 40p | 25C3331 25p | 25C4124  250p | 2s0879 60p | 25D1376  125p |25D1978 60p
2SHEQS s5p § 25C1161 Tiop | 28C1833 sop | 25€2331 50p | 25C7028 75p | 25C3333 120p | 25C4163 80p | 25D880 40p £25D1378  100p |2ZSD1339 Tsp
25B596 sop | 25C1162 30p | 25C1834 s0p | 2SC2333  zo0p |25C2m25  900p §25C3345  t00p §25C4236  5S0p | 25D8s2 25p 2501380 100p | 2SD1841  S00p
2SB598 30p | 25C1164 600p | 25C1842 sop | 25C2334 80p | 25C2826 200p |25C3352 200p §2SC4237 650p | 2508924 100p $2501384 50p | 2501959 280p
25B6GO s00p | 25C1165 750p | 25C1845 15p | 25€2335 75p | 25C2827 200p | 28C3353 2ZBOp § 25C4242 170p | 250894 35p | 2501390 I0p | 2501961 S6p
258646 40p {2SC1i66  100p | 25C1846 3sp |25€2344  %50p {25C2832  300p |25C3355 s50p | 25C4301 550p | 250895 200p [ 2501391 250p 12501978 56p
25B647 20p 1251170  180p | 25C1847 asp | 25C2347 60p |25C2838  40op 125C3356  12p 2SC4742  275p | 2SDB%6 200p §2S01392  150p | 2501984 450p
258648 4sp {25C1172  150p | 251855 asp | 25c2353  t20p |25CZ837  250p [25C3358 50p 125C4768  300p |25D900 400p ] 2501395  150p {28D2012 s0p
258643 asp {25Cta73 40p | 25C1858 25p 125C2360  120p | 25C2839 sap | 25C3361 sop ]25D198 140p | 250905 a50p [2SD1396  120p [28D2126  225p
258688 90p |2SCH95  210p | 2SC1865  700p | 28C2361 150p | 28C2853 70p | 2sc3376  300p | 25D199 195p | 250916 130p | 2509397  120p |25D2333  300p
258703 30p | 28C1292 35p | 25C1870 700p | 25C2362 50p [25C2877 120p | 25C3377 Sop {25D200 180p | 250917 300p 2507398 120p §25)48 4250
25B705 200p {25C1213 18p §25C1875  220p l2sca3ss  2mop | 25C2878 20p |2SC3378  120p |2SD20t 260p | 250921 320p [25D1338  300p | 25449 425p
258707 200p | 25Ci21d 15p | 25C1881 70p | 25C2369 300p §25C2879  3200p | 2503383 80p | 250257 195p | 280923 350p | 2501400 2800 | 25050 425p
258716 20p | 25C1215 Z5p § 25C1830 15p | 25C2371 Zsp §25C2883 60p | 25C3387 550p | 2SD313 25p | 250946 120p | 2501402 150p | 28056 700p
25B713 60p | 25C1216 200p §25C1904 126p | 2502373 210p | 25C2898 200p { 25C3393 gop | 2sD315 75p | 250947 100p | 2501406 50p 25074 &0p
258727 200p | 25C1222 15p [ 25C1306 59 | 2502383 50p {25C2899 50p | 25C3399 sop {2sD325 30p | 250950 300p | 2501407 sop | 25075 280p
:2:;: 3t:nnp ;Ssg:zzs 75p | 28C1907 20p | 25089 &5p | 25C2909 60p f 25C3400 3sp | 250330 65p | 280851 290p |2SD1408  125p | 2576 220p
e ;2 2sc1% ﬁg’; ;gg:;’g 250p Joscaa07  110p | 25C29M1 sop | 25C3401 sop [ 250348 300p | 2SD957A  S20p |28SD140s 170 | 28077 350p
prvasdls ol osc e o ?z 2SC2308  120p |2SC2:12  120p | 25€3402 aop | 250357 40p | 25D958 60p | 25D1412 75p | 25079 225p
e 1000 | 25C1308 op 12501923 1op | 25C202K  S0p |25C28 650p | 25€3409  a00p | 250358 40p | 250965 35p 2501833 80p {25103 75p
Ger ol 280p | 2507308k 350p | 2501928 tgop [ 2502440 200p | 2502022 480p | 2503412 800p | 2SD37 240p | 250970 170p 2501415 190p [ 255108 60p
258795 sop | 2501312 10p |25C1at0  110p 125C248 wp 252928 s50p | 25C3416 aop | 250380 650p | 250973 60p |2501817  125p | 250115 525p
25Ra2s 135p | 2501317 15p | 2501941 27p | 25C2458 S0p |25C2929  280p | 2563417 sop | 250381 50p | 2509734 70p |25D1825  260p | 250117 550p
258361 top |2sC1318 10p |25C1842  350p | 25C2470 e5p | 25C2934 7sp | 75€3419  azop (2SD3ss 150p | 250885 120p |25D1426  160p | 254119 700p
25R882 180p | 2561325 400p |25C1344  3m0p | 25C2a81 120p | 25C2937  250p | 25C3420 80p | 250389 60p | 250986 120p |25D1427  180p | 284761 650p
2SE886 20p | 2561327 20p | 25C1sas  3so0p f 25C2482 20p |25C2038  235p | 25C3422 75p | 250400 14p | 2501012 aop |2601828  220p | 250162 630p
2SBIED 130p | 25C1328 15 | 2501946 1500p £ 2562483 120p | 252039 ao0p | 2SC3423 60p | 250401 50p | 2501020 a0p 2501429 4i0p | 25Ki9 asp
258959 190p |2s8C1342 15¢ | 25C1947 450p 25C24584 185p | 25C2944 300p | 2503445 150p | 250402 120p [28D107 120p §25D1430 280p | 25KA0 S0p
2SB1008  110p | 25C1345 15p | 25C1957 70p | 25C2481 200p |25C2958 50p | 25C3447  200p |25D415 55p | 2501022 400p {2SD1431  400p | 25K49 50p
2SHB1077  180p |2SC1386  100p § 25C1959 1op 125C2485  1900p [2SC2962  B00p |25C3456  200p | 250424 350p | 2501024  130p [28D1432  400p | 2SK5S 100p
2581109 s5p |25C1358  270p | 25C1967  1300p | 25C2¢88 50p | 25C2979 150p |2SC3457  125p | 25D4z6 150p | 2501030 75p |25D1433  750p | 2SKe8 100p
25C182 7s5p | 28C1388 15p | 25C1969 180p | 25C2500 2sp |25C2087  250p | 25C3459  180p | 2SDA47 350p | 25D1031 70p |25D1438  1aup | 25K73 750
250372 25p | 25C1360 70p |25C1970  100p |26C2502  200p |25C2088  150p |25C3460  180p [250D438 25p | 2501048 200p 2501439 165p |25K106 a0p
25C380 10p | 25C1354 25p {ZscCiary 400p | 2502579 60p | 25C2995 50p | 25C3461 350p | 255467 15p {2SD1042 180p | 2501441 280p | 25K107 40p
2sC382 50p |25C1383 26p | ZSC1972  600p |28C2527  300p |25C2999 s0p | 2503486 225p 250468 15p §25D1051 130p |25D1445  200p | 28K118 S0p
25C388A 60p | 25C1384 20p | 25C1973 150p J 25025834 150p |2SC3001  1400p | 25C3468 70p | 280471 20p { 2SD1060 130p | 2SD1450 80p | 25K125 100p
2SC334 60p | 25C1393 20p {25C1983 T5p | 25C2835  300p |2SC3012  300p |2SC3481 300p | 250525 sop [25D1062  150p |2SD1a51T  260p |25K133 &50p
25Ca03 25p | 25C13%4 15p {25C1984  150p | 2502038 t00p |25C30'8  320p {2SC3482  278p 250526 70p {25D1063  200p |2SD14s2  350p | ZSK134 £15p
25C454 15p | Z5C1398 550 [25€1985  100p [25C2540  1900p 253025  500p |25C3486  275p | 250545 18p {2SDW064  2S0p |2SD1453  tegp | 25K135 &15p
25c458 10p | 23C1400 S0p 125C1986 100 }o500542 300p {25C3026 5509 | 25C3502 100p | 250549 120p | 25D7065 160p | 2501455 250p | 25K147 1609
Z5CA60 10p | 25C1403 500p | 23C2001 150 | 2ge2545 s5p | 25¢3030 300p {25C3503 50p | 250551 306p | 2501063 150p | 2501457 165p | 25K150 1500
g&‘g‘é ;ZP %::‘1—‘; 139 'ggﬁ: ;:9 2502546 28p | 25C3037 128p }25C3509 120p | 2SDS55 500p | 2SD1071 4s0p | 25D1453 120p | 25K163 40p
5ca% 25: s 50: = 20; 25C2547 &5p |25C3038  126p §25C3505  240p |2SD560 50p |2SDI073  3S0p | 25D1468 60p | 25K168 40p
e 35p | 25C1429 o mczooam 109 | 25C2550 50p |25C303% a0p §25C3506  250p | 25D571 20p [25D1088  350p | 2501478 200p |25K176 800p
>ote1s 1000 {25010 z7sp | 2sc2022  wiop | 2552551 70p | 25C3040  260p ]25C3507  650p |2SD575 530p 12SD1094  520p |2SD1487  22sp l2sKisz 45p
250535 30p | 2501446 550 | 2502023 180p | 2562552 &0p | 25C3042 300p ] 25C3509 750p | 2SD600 tp |2SD1110 225p | 2801491 100p | 25K195 150p
250538 20p | 25C1207 70 | 2502028 30p |25C2553 200 | 25C3057 1s0p §25Cc3518 1209 f2S0601 a0p |25D1111 20p |25Diag94  300p | 25K187 1a0p
25CEE8 275p | 2501848 100p | 2502027  200p |25C2565 1200 | 25C305&  2500p {53513 250p 250602 60p |25D1113  225p [25D1496  350p [25K214 170p
250563 120p | 2561448 120p | 2502028 750 | 25C2562 90p | 25C3068 60p | 25C38531 228p | 250612 s0p [25D1128  200p |2SD14s7  230p {25K216 200p
250605 100p {25C1450  200p | 25C2029  120p |25C2563  200p | ZSC3070 365p |2SC3549  200p | 250613 70p |25D1133  100p | 2SD1497-02 350p |2SK218 400p
250619 100p |28C1854  zs0p | 28c2037 sop | 25C2564 230p | 25C3074 2000 | 2SC3%52 300p | 250636 10p |25D1135 TSp | 28D1505 120p | 25K240 140p
25C641 80p | 25C1470 120p [25C7083  120p | 2502565  260p |2SC3075  150p [2SC3S68  200p | 25D637 150 | 2501138 sop | 2501507 8tp |2SK312 750p
250644 10p | 25C1472 &0p | 25C2055 150p | 25C2568 120p | 25C3077 120p | 25C3584 200p | 25D638 15p |2SD114D 40p £ 2501509 100p }2SK3%5 70p
250647 300p | 28C1473 15p | 25C2058 20p | 25C2570 30p [ 25C3086 150p | 25C3535 220p | 25D639 zop [25D1142 350p [25D1511 100p | 25K320 120p
25€681 250p § 25C1a74 asp [ 2502080 sop | 25C2671 350p | 25C3089  130p |25C3605 60p | 25D640 350p [2S01148  175p | 2SDIs19 Z50p |25K323 130p
35p [28C1475 8op | 2sc2061 75 |25¢2577  110p | 25C3101 750p |25C3606  100p | 2SD655 18p | 2501159 90p | 2501621 T0p | 25K388 500p
25C708 100p | 25C1505 2ap | 25C2068 sop |25C2578  170p | 25C3112 asp | 25¢3c07  150p | 250661 sop |2SD1160  150p |25D1541 350p | 25Ka05 asop
25C710 15p |2sC1507 45p | 25C2071 140p | 25C2579 110p | 25C3114 40p |2SC3636 280p | 250665 25p 425D11634  z2Dp | 2501548 450p {2SK413 500p
25C71 15p | 25C1509 35p 12502073 40p |25c2580  175p | 25€3116 75p | 25C3657  400p | 2SD667 20p | 2501164 7Sp |2SD1556  TIOp |25K415 500p
25C730 3S0p | 28C1534 380 §28C2075 60p | 25C2581 226p | 2503117 120p {25C3655  600p | 2SD66S 120p |2501168  270p | 2501556 170p {25K429 180p
25Cra 40p | 25C1515 80p §25C2078 95p | 25C2588 600p | 25C3122 Sop | 25C3668 120p | 2SD669 35p §2SD1168  28Op | 2SDi556  400p |2SKs11 450p
25C733 15p | 25C1620 45p |2sC2085  100p | 2502590 a0p {25C3148  8Sp [25C3675  100p | 2SD673 350p {2SD1173  350p |2SD1565  100p {25K513 325p
25C738 40p |2SC1841  1t0p [ 25C2088 60p | 2502591 s0p | 25C3149  180p |2SC3s7@  280p | 2SD676 250p |25D1185  400p | 25D1555 75p {25531 350p
25C738 15p | 25C1545  120p 12SC2092  100p |oscps97  200p |25C3150 12Sp [2SC3679  180p | 250716 sop |2501188  400p 2501571 170p | 25K534 700p
25C739 150p } 25C1567 40p 12SC2034  1200p | roroany 10p | 2503151 230p [2SC3680  380p | 250717 180p |25D1187  250p | 25D1572  100p |s5Ksay 300p
ggg; ‘:;:p gssgsﬁgg o ;ggzzgg: :3009 2502610 sop | 28C3152  130p |25C3885  450p {25078 85p | 2501189 55p F2SD1576  250p |asksas 250p
] R 590 S 2500 lascagm 3 |25C3153  230p [25C3687  600p |25D722  240p |25D1190  150p 2501577 2509 facksas ti00p

R P 0 %0p 12SCAN8 10 (om0, gpp |25CIIS6  350p |25C3688  5S0p |2SD728 270 |2SD1181  120p |2SDISTS 1209 |ookmes
St el e el 00 | oceo626  190p |2SC3157 2009 [25C3592  150p | 25D734 155 | 251192 %ap | 2501589 eap |2 g
dociEr Soopg -k Z5p | 25C231. 5500 {osrse06 25C3158 250741 Sra e R N e e e P
25805 225p | 25C1580  600p | 25C2141 &0p 600p 260p | 25C37I6  430p & 209 2o P |2sKss7 400p
250828 200 | 2501583 250 | 2502353 0p | 25C2631 20p {25C3159  200p {2SC3737 120p {25D743 130p {25D1197 1s0p (2801881 310p [ o 75
250829 150 125C1586  540p | 2502166 s0p | 2562634 10p |25¢3164  350p |25C3728  450p [2SD756 100p | 2801207 sop | 2801583 126p {0 s 550p
250839 20 [25C1617  30p 2502168 120p | 25C2638 aop |2scares 150p |25cavas 00p | 2S0757 120p [25D1270  280p |2SD1s86  160p |37 T B
25CB70 100p | 28C1623 50p | 25C2188 Jop | 25C2637 120p | 25C3170  300p |25C3747  120p | 2SD7S3 140p |25D1211 120p |25D1608 2109 SO0 e
25CRe8 2750 | 2501624 B0p | 2507200 250p |25C2640  1300p |2SC3173  1B0p |2SC3zs2  250p | 25D762 1oop | 2501218 75p { 2501609 709 | res e

25C930 15p | 2501626 5p I25C2221  650p | 29C2653  100p [25€3i75  150p | 25C3781 150p | 2SD763 140p |25D1223 Tp 2501632 500 (OO 00
25C941 15p § 25C1627 150 [25C2228A  60p [25C2654  180p | 25C3178  17Sp [25C3783  300p | 25D768 180p |2sD1225  120p | 25D1637 50p Bodp
250823 1sbp | 2561678 7o | 5C2723 15p |25C2655  75p |25C3179  70m [25€37a?  100p [28D772  z00p |2501227  4op [2SDlea7  4op [Z5KFSS o 800p
250944 140p | 25C1634  sop |25C2236  80p | 28C2656  550p |28C3181  200p | 25CI7e8 75p | 25D773 20p |25D1229  250p [2SDIB49  2sop [25K758 300n
250945 10p | 25C1662 106p { 25C2233 100p | 25C2660 100p | 25C3182 120p | 25C3790 120p | 25D774 3tp | 2501217 300p | 2501650 130p | 2SK787 900p
250950 40p {25C1674 15p | 2562235 60p | 25C2665 2avp | 25C3198 40p | 28C3795 175p | 2SD777 400p | 2501248 20p | 25D1651 150p | 25K794 500p
250959 25p | 25C1675 9op | 25C2336 20p | 25C2688 10p | 25C3209 120p | 25C3738 220p | 2SD7B4 650p | 2501247 20p | 2501653 450p | 2SK872 650p
25C980 40p | 25C1678 BOp [25C2237  540p § 2802671 100p (253210 550p | 25C3807 120p | 250785 100p 2501248 270p | 25D1666 sop |25%903 500p
250982 0p | 2501683 100p | 25C2238 45p | 2502681 170p | 25€3211 220p | 25C3311 80p { 280787 20p {2801251  180p |25D3667  120p |2SK1057  600p
25C983 120p | ZS5C1684 30p | 25C2240 15p | 2502682 70p | 25C3212 260p | 25C3832 200p | 2SD7e8 30p { 2501263 n | 2SD1668 120p | 25K1058 809p
25C1000 20p {25C1685 30p | 2SC2288 30p { 25ca688 27p }25C3225 50p | 2SC3833 250p | 2SD783 20p |2501264 550 | 2501677 300p [25K1117 250p
25C1001  S50p {25C1729  900p §25C2253 8% }75c2690 75p | 250320 asp |25cass3s  zz0p | 2sD7ez 400p | 2501265 75p | 2501750 350p |2SK1i18  225p
2502705 50p | 25C3246 S0p |25C38S4  250p | 250754 33p | 2801266 180p {25D1732  400p |3SK4s 100p.
25C2710 sop [ 25C3259  350p [2SC3855  220p J2SD7ISA  140p | 2501267 $5p {25D1739  275p |3SKSi 100p
SEE OTHER PAGES 28C2712 20p [25C3260  220p 2503857  500p J2SDET1 450p | 2801271 55p §28D1740  125p }3SKSS 100p
25C2116 50p §25C3261 230p | 25C3858  550p §2SDE18 200p |2SD1Z21A  225p ) 25D1743 s0p |38K74 50p
Fon MORE 28C2719 2Sp 2503262 280p | 25C3870 200p | 2SD8Z0 250p | 2SD1272 200p §25D1760 80p | 3SK77 50p
5621 120p §25Ca263  280p |ZSc3883  zeop | ZSDE2 550p | 2501273 50p | 25D1762 S0p |3SK81 s0p
25CZ738  200p §25C3264  390p |2SC38BAA  300p ) 25D822 230p |28D1275 50p 1773 160p [3SK8E 160p
GRANDATA BARGAINS 25C2740 25C3259 5op |25C3886A  400p | 25DE26 30p | 2501275 sop |25D1783 100 |3SKES 700
25C2749 2SC3270 sgp fzsc3se0  150p f2SDE36 s0p |2SDAZIT  190p [25D1796  180p ) 3SKi2 150p
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REPLACEMENT VIDEO HEADS

Model Price Model Price Model Price Model Price Maodel Price
AIWA VCR2103, VCR107 2200p | VRIB3I, 3912, 3913, 3914, 2953, 3975, NVMI, NVM3, NVM5 4200p | VHR1100, VHR1200 1500p
AVESIANT? 1200p 300A MXH t900p | 4913, VRP3833 650p | AG2100, AG2200 760p | VHR1500, VHR2500 2100p
G200 1100p VRI985 2000p | NV430 10000 | VHR2700 2450p
G900 1500p | FISHER VP3826, 3906, 3916, 3926, 3945, NV730, NV770 4 HEAD 1550 | vyiR7e00 3090p

= FVHP420, 510,520, 530, 615. 618, 620, 3948 1550p | Nv366 1850p iy E s

AKAl 622,710,711, 715, 720, 721, 722, 730. 830, | VR3927 1400p | NV180, NVD48 2300p | sHARP

VS105.112. 115. 16, 125, 126, 201,202, | 505, 906, sos 910, 911, 915. 976, 918 VRIGI6 2300p 2800p | /0390, vCas3, VCASS 2750p

205.220. 260, 248, 245, 247, 248, 250, 301, | 5060, 5001, 5005, 5050, 5075 VR3977 2700p | NV810, NVE30 26009 | yree’ : 42009

303, 304, VSPB, VSPE2 1200p | VBS3500, 7100, 7500, 7600, 3300, VR3984, VR2994 2300p | NVSS0, NV350 27509 | Vel o

VP7100, VS8300, V59500, ¥vS3B00  650p | VBRI 1800p | VR3995.3397 1800p | NV870, NVES0, NVS70 3500p <

VP77, VPBE, VP7100, VF7200, VSS700, VBS7000, VBS7100, VESS000 VR3917 14005 | NVG33, NVGAS, NVLZ3, NVL2S, VC789, VC730 23000
1 EVHP500, 711, 715, 721, 722, 730, 830, VR3730, VR3731, VR3748 zsoop Nvizs VC200. 220. 300, 381, 383, 3B4, 385, 386
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VSS800
vs1.vszvsav54.vss.vs1o. 5100, FVHD720 1100p | VR3918. V3919, VRSB NVG10, 11, 12, 14, 16,120, NV250, zao 387, 388, 471, 477, 481, 482, 483, 486,
vSP 1350p | FVHP225, 830, 580 500p vR3520 3701, 3718, 3720, 3721, 3759 450, 465 3300. 8381, 9100, $300, S400, 9500, 9600,
vsaa V535, V537, V538, V553, vsss, FVHP930' 2700p | 9720 NVG18 1soop 9700 1100p
V566, VSTE5, V5767, vS768 FVHPgT5 2400p | VR3907, VA3903 16000 | NVG20, 21, 22, 25. 28, 200, NVD48  1800p. | vCs82, 683, 651, 681, 750, 730, 781, 683,
VS512, VS515, VS516 3°°P FVHDA40, FVHD140, FYHP1, FVHP10, VR3968 760p | NVGED, NVG300 2650p | 584, 402, 500, 571, 573, 580, 584, 500, 682,
gl 22000 | FVHP20 ! === NVG45 18%0p | 593, 700, 772, 7810, 782, 7822, 783,
VS11.¥512 12009 - J.V.C. & FERGUSON NVH70 3600 | o4p) 1100p
VS6, VSE.VS9 24000 | ADELITY' HR2200, 1300, 1320, 3330, 3350, 3360, NVESS 2400p vcsooo 5200, 6300, 7300, 7700, 7750,
VSX9 HOS200, VCRB0O0, VCRS100, VRIOD, 3660, 3750, 3860, 4100, 3792, B300, 8901, | NV60O 1600p ¥
VSF500, VSFBSU 3600p | VR3100 1500p | ES02. 8303, 8905, 8322 8228, 3v01, WO, | AGERO0, AHSE10 2600p | 8000, 8300 E005
V5155, VS 16! 23007 | VCR100 1100p | V22 AGE106, AGE200, AGEI00 2800p vC733 3000p
V520,22, 24 25 26.27, 422, 426,427, VTR1006 1100p | HR3860, 7600, 7610, 7650, 7700. HRDHO NVG7. NVG9, NV230 1050p | V(473,785,786 2200p
VSF10, VSPS 1250p - 111,120, 121, 220, 225, HRS 100, B90<, NV780 2400p | VCE39, VEASO1, vCAGD2 2800p
VSRS 13007 | GOLDSTAR 8973, 8924, 8925, 8929, 8935, 8941, BA3, | NVG15, VG400 2600p | VCSBS, VCESS 2000p
vswe. VSE03, VS606, VSE07 2500p | 8000 3HSSDB 1900p § 8944, 3V16, 3V23, 3v24, 3Va1, 3vas, NVM7. NVMC20 3800p { VCOOET 3900p
VS75 GVHS1, GVH122, YCPAD0D, VCP4100, V36, 3V38, 3V39. 3vay £25p | NVFI0 5200p | VFHB1S 2800p
ALBA Sy, 123,12 21263, 1266, “““‘“"7’1'?.3‘?0‘5"1’01‘%&%@7’ - = = * z
1232, 41,1242, 1243, 156, 15 1 E
VCRADOO, VCRS00), VCRE000 16500 | 1245, 1246, 1290, 1291, 1295, 1296, 1891. | 6948, 3Va2, 3Vas, 3v45, 3V4E, 3¥47, NSO1Y, 8012, SOT3E, 50148, 9014G, 9015, f,'\g;n !:smsz FM3ss, FM361, FM362,
AMSTRAD 8210, 8215, GVHP1240, 1241, 1247, 1248, | 3v52, 354, 3V55, 3VSE, 3vS/] 1150p | 9016, 3014, 902A. 9033, 9034, L9052, | rpaasa 1300p
vcmsm VCR5200, VCRI00D VCP400, VICP4130, 4300, 4301, 4305, HAD154.170, 171,210, 217, 217,320, 321, | 5054, 9055, 9063, 9065, 9066, 906, A 12509
. . L a00p | 4306. 4310, 43711, 4315, 4316, 4320, 4321 350, 521, 522,525, 526,527, 550, BI50, DX1000, 1600 12 R e o e
vcmoou 10008 | 2326 1100p gg: i‘(f’; 3V65. FV10, FV11, FV20, gs;gA 914C, 9154, 9164, 917, Wozwo a2 L
1300p
S e Sl T T HRD385, HRD566, 3v48 2200p | PVCEOG, 745, 744, 754, 7635, 764, PU2300, | EM452. FRa551 16000
D mf’9°"3 UCRAE00, VCRASOE MK, 2000H. 4007H, 4002H 1200p { HRD725. HRDTSS, V43, 3V8a 2950p | 2400, 760, 794, 770, 774 1 FMas8 2450p
PEG 1100p | VAOGIEL vacos 1200p | 8030, 8031, 833, 8940, 3V29, 3v30._700p tg mg . NB30, NB31, N832, N833, a0, | £14435. FMAES, EMG02, FM604, FM622,
V4005H p | 8945 2400p 5, NB36 b | FMEZ4 18000
AU — 3V00, 8902, B903, 8909. 8912, 8922 1000p | 8261, AH (for mode! DX3000), DX3000, FIASSS 1425p
:aso i3 ao0p | SRANADA Fv3i 1500p Nse 3000p | Fpeng 13007
- — oo 1@ BR7500E BT 2500, N9052. N9530, DX2000 E4heid -
AWA [ Py P | somy
800p | VHSAH3 2400p | HR7200, 7200, 7350, 2650, BR6200  700p | VCP1 1700p y R
AN VHSAN3 800p | HRD45S 2000p | PVC2300, 2400, 740, 743, 760, 764 1400p gg: ;f: :Eg: gtgg@sﬁ’ ‘;gg:
VHSAY3 1200p | HRDS20 1400p | DSG000 3500p D‘SR-SSR {FOR £20,C30, CA0,
asao 8501 8502, 6903, 8906, 8922, VHSBHY, VHSCH1 2100p | HRD390, 400, 580, 600, 620,650  2300p 5 a0y
a328 VHSBP1 850p | HR2100 1000p | NORDMENDE SLFtUB, SLF1E) 2 PIN SLC24PS,
8504, 8973, 8924, 8325, §929, 8335, 9943 vasgg ‘%\gp ';EB%S.?- ,’jﬁw” 2300p | 480, 9554050,\/100,1-10, 200, 250, 304,3;1, gtgaegssf#gos:gss SLIi?::E SLrsoozssbo
£344 VHS B | HAD257 25000 ] 3 5 P
8909, 8932 800p § VHSEH2 1600p { 3v32 8942 HR7E55 Z200p | V1001, 1005, 1018, 1025, 1635, 1043, DSR-43R {FOR SLC7 RANGE. $15000,
8530, 8931, 8933, F9Y4D 800p x}rjssswmz.msse‘fz_& :3%00 HRD180, 19;5230 610, 3v591 9. FizL, 3{251!6.“%1105 2005 '250: SL5100, SL30G0} 1 PIN SLCGE,
6942 2300, iSF p | FV208, 26, 30, 32, 33, VC141L 2250p s | SL3TE 1300p
2945 20005 VHFSLVHSFsiz i msts HAD370, HRDA30, HRD470, 3V58, ;3:'138013;0“35;313335' 142, 200, 3°° o, sggiasooo.acm,swse.
7,8948 5000 | VHSTJ1, VHST, 2300p pa
‘gol }mp VHSYJ! Hngsgo HRD700. FV1aT 300p | V1205, V1215.V1235.Vlz45 1400p g::vzmgm :gg:
VE141L 3000p VHSW4 VHSWHI, VHSXH1, Gﬁm,smgv 1 2800p | V1305 2450p oo 'SLTSOME 2900p
VH582 7000p | VHSYH2 1600p | HAD33D, 337, 440, 637, 841, 66D, V380 2300p o] =
ey VHSWI. VHSX 43 700p | HRFC100, FVA4L 2100p | V502, V503, V5005 3150p | SLV3 600p
RTV100, zoo 202, 211,214,222, 724, GRAETZ KENWGOD ORION TOSHIBA
ATX100, 4312, 4505, 4305, 4912, 4913, P4833, KV901, KV9U3, KVS05 VH3, VHSES, VHE0), VHT00, V11844, Vel 1500p
RIV301, RTX250, RTV333 B00p | TR4BDE, TR4B12, TRA90S, TR4912, KV917 2450p vH9oo VH1000 (ALL Mooele 1100p | vaess 3200p
RTV306, 307, 309, 311, 315,316, 520. TR4912. TR4G14, TR4S43 = 1. VH2A & 700p | V600, V8700 30000
gm 311A, 312,317, 319,320 T1 2 494%@55134393 it \1;9“% 1500p | PHILIPS. AL R
o 1100p | TRA93S. T . V9600 1450p
RIV324, ATV3Z5 1550p, | 2920, 4827, 4630 1700p | VR3SD 400 nC TR S20SRaN ST g 20 1a0e | ves. v 700p
mvma.u ;msup wmrm,mas:e ggg T = = €320, VRBAD 250(” V71, V73, V74, V75, V]1, V80, V81, V82,
HTV424, RTV444 39000 | Trecen 3300p | OCA10,0C420. OC440 2400p | VAB431, VRE540, VRE541, VR6640, VE3, VB4, VBS. VB6, V87 1200p
RYX280. RTX720, RTV330 2300p OC50, 0C55, 0C60, 0065 1500p | YREB2 . 1300p]vBo,ve3 1450p
ATv454, ATY740 5000p | GRUNDIG — T VB470, V5430 13005
RTV478 3700p | V5410, 850, 460, 509, 505, 510,520,521, | LUXOR_ e V600 2350p
SEeegd. ATVESD Ul e ECUiERes, e 1800 | gaaeA, RV300, AV310, Avaz0, Avase T | VEBOMS 2300
RTV535, RTV58Q, RTVE20 2000p | BARCELONA, MVS400, 440, 500. 600, 8245, 9251, 9254 1225p V340, f RV380 70 V706G 3700p
RTV635. RTVEE0, ATV670. RTV30 30000 | SES100, 5100, 6130, 9100, TVRA50D, <510, | 9270, 9271, 9273 1800p V350, V5006, V503G 2500p
CRT000, CR1200, CR1500 45507 | 5510, V5200, 240, 500, 505, 510, 516, 600, | $272.528217 27000 I S ON V9680 2900p
CR1800 &100p { 60, 5380, V35190, 700, 900 1400p | 9252 25009 | L1R100 1700p | V300G, V301, V305, V308G 2550p
RTV321, ATV322 1700p | MADRID, SE5140. V5540, VS5450 30009 926017, 928077, 928097, 529107, L Vel ves 17009
RTV338 2800p | MVSS50, 620, V5550, 620, 630, 640, 790, | 928117 17000 FoaBA V110, V120, V130, V140, V210
RTV348 2700p | 930,940 2400p | 9253 2009 | 5010, 2470, 2820 1400 | 220 Y e 3
ATV404, RTVA14 3000p | VS120 2300p | 9287 2700p | 2210, 4820 24500 22 ¥
HTVBAQ 3000p | VS630 4600p | 9284, 9295, VR3T01, VR3Z721, VRA731, EA10. €ATO 2300p g
RTV750, RTVBOO. RTVEGE 3500p | VSi60, V74D 4400p | VAI781 21 8A10, VRE03S s150p | TRIUMPH
RTV810 4400p | V5170 4800p CVREGRS, VRES, 56007, 6005, 5009, VR2500, VRISO1, VRI525 1100p
RTVE10 4500p | MVS880, SE6160, VFRONA, VAA60, \n&M’sm ey S . o —
fldeess 500p | VXS00E, B00A, . 2 6068, 2000, 5000, 6010,
5}?}?5(:0” BAUER Y Mvsno.rzoo 910, SE7120,8120, VS710, van e = ;4501: S.?’,“z 70606%70'31'5070'\‘3 4 '% ABS0 A
720.800. 810,910,920 1700p ] A AS20, , 2920, 2925, 2330, 410,
VRP20 1000p - VX735, VX755 VX390 asaopt ey 090, MR SO0 7921,7926, 7931, 7970, 970 1
VAPZ5 1000 VX354, VX765, VX850 17505 | ¥H6004,6005, 6011, 6013, 5014, sozu.
S JJSGp HINAR] VX600 11000 6022, 6023, 6024, 7004 7Q|1 7014, 7720, | VRA0C, 410, 450,510, 519, 520, 529, 540,
A P | VXL2.3, 4, 20,38 j1000p_ X o 4 730,801, 8014 700p | 610, 620, 545,920, 1920 200p
CANOCN ey 1955 'mTsumisi VRB018, VR7018 2450p | AS30, 932, 935, VRZS31, 2935, 2941, 3835,
YR10 1 e | Hs303.HS HS700 VAE028 23009 | 4935, 4340, 4942, 4945, 5935, 7932 1400p
000 | \ny 7 1300p 3. MS304, HS320, 15000 | o0t 20007 r 2
VR30A VR30S, VRIOE VR40A 3350 | k(g o 10,11, 90, VERSIH, H3306,HS318, HST10 1500p AR ST TR T
H 2300p A340, . 1330. 1940, 1950, 2960,
D“ﬁ%g?fvm VCRI2VE Mo 11%% | hs3te 2300p 3:,'%205 705, 805, 305, 1000, 1160 440,449 530, 535,539, 540 550, 630, 650,
e 3 "2 100p IACH e 11550 Zzsop |20t zoop | 328,550 Vizage, VRS8O 3150p
1,14, 15, 16. 30, 33, 34, 330. 340, 503, Vi e k
VCPH RAF 1800 § ot a0 1000p | HS349, HSE31, HSEa2. HSBS1  2250p | yRasooX. VRIBOUX. V3550, 1400 | Vi291E 11000
T viz Vi, w1a.vr19 zo0p | iS4 29000 | VR3200. VR3500 1400p | VRZS70. VR7971, VRS7S 2450p
8305 1000p | VT35, vT38. VT3 2400p | HSES0, HSB30 00p | VR2000, VR3300, VR3500 1400p | VR7975 7300p
8400 8500 §50p \moo 'no 111, 112,113, 115, 118, 120, < 22009 -
. 125,128, 230, 235, &80, 405, 410, 413, 414, | HSE10, HSE11. HSE20, HSE2), HSET, [ garoma THOMSON
DUAL 415, 418, 510, 518, £20, 625, 526, VTMB25, | HSB10, HSB20 1008 | 6500, 5500 16005 { T3000, v309, 316, 220, 321, 323, 326,
EVR101 2300p | 826, 725,726,728 1400p | HS300. HSH01, HS302. HS310, SV7300. SVA200, SYB3I0D. V8200 15005 | 4300, 4200, 4300, VX305T, 206T, 09BL,
VR70, VR71, VR74, VRB1, VRID, V3900 550p | HS273 14508 | Sv7400, 8400 1 3307, 3127, 440T, 41T 5500
vaa T L T PR ) M el prell KL 1209 {78500, V318, 342, 343,351, 362, 383,
VRB5. VR96 2300p | VI77. 680, 8500, 6700, 6800, 7004, 8000, | HS3IIZ, HS347 1400p = e
VRY7 3300p | 8030, 8040, 8106, 8300, 8500, 8700, 9000, | HSE12, HEE22, MX3 2100p | SAMSUNG 4210, 42304 e on
VR0, VRS2 €50p | 9300, 9500, 9700, 9900 1000p “5"‘152, 'ESAHGZ SVX301, VBS00, 910, VWTE10, VT320, vasd 00p
: s | 2.0 e e | [EEAL S S P e el b B
EDISON vrss 2. 972, Sv716_717, SVX303, 305, VB510, V360, VE500 2450p
VC2130, 2133 1335 2140, 2836, 2930, VT136, 135, 138, 148, 250, 255, 258,420, | NATIONAL PANASONIC 520, 610,516, 617, 619, 620, 525 627,529, | v362, vaq00 2000p
2832, 2334, 31 425, 426, 478, 430, 431, 435, 438, 536,535, | NV300, 322, 333, 330, 2000, 2010. 3000, 710 971, V1520, 616, 621,526, 900, V368, V00D, VB540 It50p
VK2132. VK2512 2300p | VIL30, 301, VIM630,635,636  1300p | 7000, 7500, 7800, 7650, 8170. 8200, 8400, 12000 | va1g. 510, 610, 630, 746, 4240 400p.
VK2435, VK2340 §50p | V52, VT80, VT61E, VTG2E, VT63, VTsd, | 8600, 8610, 8620 825p vano V1730, V1770, VK8220, VX750, Vit it 24500
T R T T M i WD, oo | v s oo i s
622 , VT 150, 3 4 VM1 1
xxzw 33232 :TELGD'}W sy bl 2300p | AGTO00, AG1050, NY260, NV280, V460, 22000 VK300T, VK301T, VK302T, VK303T,
VKH254 2450p 2050p | NV470, NV480 1600p | SANYO VK308P
vxnzsss VKH2439 3300p | VTE22, VTME20, VIMGE22, VTM720, AGS01D, AGBO1S 2500p | VTC5000, 5400, 6000. 6500, VPR5000, VM10, VM20 2700p
VIMZ22, VTiMa22 1650p | AG5840 VTC1500, VICM10, 11, 20,21, 25,
FUNAI VTBE0E 2600p | NV100, NV200, NV370, NV380, VTC2000, 5100, 5150, 5300, 5400,
E11, 1180, VIP10CG, 12400, 3000. 5000, NVE30 725p | 6370, VICNX19, vrcmns 20, 30,
vcmooo.ssau.e.soo,szoo.vcnsam, HM.Y. NVDEO, NVHES 3400p | VPRS00 1890p GRAND T A L D
6400, 6600, V1, V25 17009 1 Hy 1000, HV2000. HV3000 650p | NVFES, NVHIs 3200 vrcssoo 5550, 9100, 9300, 9350. 9
VCRA600, VCR5400, VCRSE00 1200p | HV4000; HV7000, HVROOOD NVF5? 4200p | 3455 9500 1900p Y
VCRS480, 5843, BOO7, VIF2500A, S000A, NVGI 2300p vmmo VHR1150, VHR1300, VHR1700. Tel- 0|8|-900 2329
6000, 150 20000 | 1.1.7. NV.J30. NVH.I33, NVL20, NVL21. NVG30. | VHR230! 1 *
VCRA530, VCRG000, VCRE100. VCREB0O, | VR3605, 3805, 3335, 3943, 3954, 3958, 31,40, 120 1600p vunazoe.szm,:smo,ztsu,m,m,
VCRB803 1300p | 3985, 3993, 4393 B50p | NVJ35, NVG4S 2100p | 3310, VHRDS00 1500p Fax: 0'8'-90 26




PINCH ROLLERS / VCR BELT KITS

a
o - - =
Model Price | Model Price | Model Price | Model Price | Model Price
VHSTJ1, VHSTJ2, VHSTJ3 1050 | NEC FMB5E, FM5S8, FMB60, FMEG2, FMS6Y, | FERGUSON
il Vi w500, | vHSWII T e s:ss: N330, 831, 832, 633, B35 FM574, FM578 16850 | 322, 3V00, 3v01, 3V16, 3V22, 8300, 8901,
¥S1D, V59200, V59500, V59700, b . e
V7100, V7T 1650 | vBXYB3 1885 | PC2300, 2400, 740, 744, 748, 760, 164 ENfeORER T b oo, 0, 817,619, sgﬁ BT s
. VS5, V56, H3, VHSES2 1885p 621, 623, 625 . 634, 635, | V23,8973, 8924, 8929
33&"’5""53' e v "W"§E34 3 1655 cmooo 1600, 2000, 3000, N9O12. 9013 638, 639 1680 %anﬁﬁgm 7,?;
V5105, 112, 115, 118, 126, 205,220,240, | VKSFP2 165p | 9014, 3016, 9033, 9034, N3053, 9054, (V2. 8941, ) v
4 b L 3v35, 3V36, 3V38, IV3I, 349,
244,245, 247, 248, 250,512,816, 616, 9055, 9066, 9110,9120,9510,9520,9530, | goravox e o
vsxs 1660 | GRUNDIG Sy 1650 | NCVRTG00, NCVAS000 1655 3vaz 2ves 3V, Jvas, Syss. 2vsa.
V5201, V§301, VS303, V5304, ¥5603, BARCELONA, MADRID, MYS500, 510, 54, 3VSS, 3VS7, B946, BO4Y, . 80p
VS608. VSB0?, VPSE-PB2 166p | &00, 620, 660, 710, 720, 910, 9105, omovr:ﬂ SONY :ms 3vas, xaa arF‘\;es 8350, zgaﬁ
V5125, VS155. V8165, VS220, VS240, sesuo 6140,6100, 6110, 7120, 9100, VH1 1830 | 5108, 6, 7, SL3000, 8000, 80D, szoo FVI1, FV12, FVE3. FY1d, V20, =
V5250, VE512 1655 | 2120, TVRa000, 4510, 5510, VERONA, VC150, 160, VH3, 33, 200, 201, 205,232, | 31710, SLTBME, SLTIME Fv22, FV28, FUR2, V4L &
VS22, 23, 25,35, 37, 38,53, 66, 75,422, VS500, 506, 510, 520 530, 540, 550, 600, 264, 288, 300, 303, 312, YHAD4, 565, $LC9, 20, 28, 30, 33, 44 SLHF100, 5151 FV3iIR 10p
425,426,427, 452, i, a6, €55, 565, 967, | 610, 620, 630, 640, V5650, /700, | 700,704, 712, 770, 780, 84,900, 1000, 11,20, 25, 30, 69, 100, 300, SLEEOPS,
165p | 710, 720, 740, 790, 809, 810, 960, 990, 820, , 3030, 3312, VHF2ZA, VP2848 165D | o Foar ‘SLHF150, 850, SUKBS, 95, noa.m\f”c
veraa, 251, 282, 265, 270,274, 250, 290, | 530, S840, 5180, 5480, 8190, 6630 165p | COMBITS000, 16000, HVO3, SLIZOME. SLTI0ME, SLTSOME 1650 | FQS200, VCRSO0 -
410,449, 400, 455,480, 480. 497,560, | MVSa400, 440, 0, 410, 440, 441, 400, 458, sgﬂw'jgf';&%ﬂs’;;ﬂ';;;gﬂgg BMC100, BMC200, BMCS00 163p | VCRo100 o
599 165 16 . 3 7 1,402, 801,
: L e 1e0 ] 200, 418, 512, VB30, 533, . 535,538, 660, SLY201. 202 300 SRR L ST e L VIR 007
AL, V5150 185p | 630, B35, 840, 886, 730,735, 744. 774, 790. | 5)y710, 770,273, 275, 300,353, 373, 416,
VCRA000, 4500, 8700, 5200, 8000 8100, | y51a0, 200, 220, 726, 762, 265, 267,300, | 500,820, 850, 838, 833, 800, 830, 840. 842, | 416, 474, 656, 715, SLvrs7, 777 esn | DELX Lo
8600, 8602, BAAR, 8604, £100, 8704, 8714, | 336 316, 330, 338, 345, 250 185, | 974, 1012, 7048, 1050, 1660, 020,110, | gvaes tesp | YR2005.
310,316, 320, 328, 345, 5 VR2020,
8800, EB04, 5000, 9340, DDEY04, Wm'é' gg?. 1204, ;m.;m,:eeo. ;% 2004, ivn 00y 3 b
3,4 W 2300, 2500, 2700, 2040
", GOLDSTAR TELEFUNKEN VR2008 160
MCR00 o 1650 | GHvsy, 1221,1232, 1240, 1241, 1262, T e, s e o0, 200, | A920,530,932, 538,940, 960, 980,950, | VR3009 14op
WA 1243, 2244, 1245, 1246, 8000, 8200, 8210, | 550 50" 2o"giasy, 628, 1032, 2549, . 1200, YR92S, 930, 940, 950, 971, 978, 980,
AVE6, AVT? 185p | B216.GHVP12¢0, 1241, 1247,1288, 1280, | p00 00 2985, R E e 00, 1820, 1926, 1930, 1340, 1950, 7920, 225, | RASKER s
G700, G900 16sp | ¥201, 1285, 1296, VCR4000, 4100, 030, | %) 25,3 b g 1nsp | 2930.2531. 7935, 2941,2960.2970, 2671, vesiog
' 4200, 4300, 4301, 4305, 4306, 4310, 4311, Y . 3945, 3950, 3965, 3975, 4335, 4940, 9000 120p
ALBA £315, 4316, 4320, 4321, 4325, 428 180p 4942, 4945, 4970, 500D, 7921, 7926, 7929, | FVHES20, FYHPE30, FVHPAZD 2
VCRA000 PRILIPY 2937, 7332, 7970, 7971, 7978, 7580 185w | FYMPEIS, 616, §20.02. 718,711,720,
VEA3000%, 185p VRE460, VRERO 18§ SR 1978, 'ﬁv 721,722, 725, 790 80p
VCRS000,VCRE000 185p :’a;:mu N T VR2020, VR2021, VA2022, VR2023, VR1970, VR1580 ;\‘(;ﬂ’“ 506, 506, 910 911,915, 915, o
= VXLE, 4 B
AUTHENTIC YXLI0 VX111 \o 19 169p | Ymaoas R YR800,410, 440, 429,400, 510, 519, m. e %0, VEG7500,VES7E00,
Lt e vxi3s Mo LT 1650 | o 529, 530, 575, 639, 550, 620,590, RS s
BLAUPUNKT e '»4 vxuo 4 85p nvase 586, VRT02. 703, 6485, 8589, s'rg; 620,950 pro
RVT100, 200, 202, 22. 4, , \ . RIATSU
309,314,312, 315, 318, 317, 318, 320, 328, | MITACHI VRIS, URGA?, VRESA2, VRO, 1630 | THOMBON R 6760, VGXT15, VGXT200 180w
¥T7,11,18, 16,17,19,33, 34 35,38,38, | VR6943 s5p
404, 414, 434, 444, 478, 707, RTX100 1650 000, TAES00, V320,521, 823, 226, 342,
ATV211. 214 221, 222, 348, RTX250. 88,330, 830, 6500, 680G, 5000, 5500, 7000, | DV4E4, V2220, 2300, 2324, 2339, 2334, Sl SRR 2 e e
N e " 185p | 9090, 8300, 8500, 5300, 9500, 8700, T fepaee T Sy 250, 310, 20, 330, 40, 20, 830, 620, V1. V25, VCRA600, 4500, 5200, 5400, 5600,
ATV324,325 T85p | S900 R i e 2200, 4210, 4230, 240, 4260, 4300, 4340, &:oowoo VIP3000, VIPS000 160p
RTV330, 454,520, 530,835,560, 660, 810, | (70 0 S BT AL B 80, 05,0 00 80, | 00, vhiz70 :2: ££00, 5500, 5540, 6000, 8540 T e i T SRR
720730, 740, 800, 810,300,910, 920 1655 | 108 118 130113 100 15 178 728,725, | VR2035, VioEe0 7655 | TXBO0G. U309, 316, 357, 305, 410,81, L 71, VIETECE 00NN .
VA e A e e FRESSURE ROLLER ASSEMBLY #5400 " Va%s Vs Bv Q.EC.
415,418,420, 425, 428, 428, 430, 431 1
3cn1z.¥g35§bvcﬁ52 }g: 435 200438, 610, 818 520, 525, 576, 576, | 40205, DV186. 180, 286 291,252, 486, VX300, 381, 302. 305. 306, 312, 3301 1650 wao(nS Toon
' 580, 586, 588, 640, V71 471,662, 582, 571, 761, VR201, 202, 203, s
ECC 778, VIL30, VTLC50, VIMEZOV, TME25, | 302, 303, 305, 6180, 6182, 6185, 6285, TOSHIRA T
35;‘5: 165p | 826, 630, 835, 636, 640, 545, 544, 720, 722, | 6290, 6293, 6293, 6352, 6367, 6390, 6331, | DVSS, 57, 61, 63, 85, 66,67, 71.73.74.75, | Crvsze, 12321241, 1242, 1243, 1244,
VRHa£95DK {Prossure Rollar Assemblyd | 725, 726, 728. VTMZ30, 731, 736. 736, 740, | 8223, 6467, 6468, 6470, 6561, 6570, 6581, | 77,81, 83, 85, 86, 33, 94, 60, 90, 96. 97, 1245, 1246, 1247, 1248, B210, 8215,
P5403-40205 250p | 745, 746, VT580, 85 155p | 8870, 8678, 6750, 5761, 6762, 6870, 6970, | 200, 202, 208, 207, 300, 308, 500, 509, VCF2100, VCP4130 9p
VI3000 185p | 6975, 8681, 6ISB7, 68584, 71584, 72568, et 1655 | aivi, 12913011255.1 Vopea,
FERQUSON 92SB31 s 350p | V5470, V5480 p | 4200, 4300, 2301, 4305, 4306,
3V00, 301, 3V16,3V22, V23, 3v24, LT.T. V108, V105, ;‘.’éﬁg‘f{"fg'vm v_petp 4315, 4320, 4321, 4325, 4326
3292, 8900, BSA1 m 8904, 8906. | VA3505, 3826. 3905, 3905, 3916, 3926, SANYO AR e 50 EaD =
asos £912, 8922, 8923, 8924, 8925, o 7935, ms 3948, 3978, 3985, 3986, 3995' %1;?&011250001200 1300, ¥500, 2!00 5. . VAN, VMSARS 100p
: ety 80P VHEVHA, VHSWH1, VHSXH1 50p
:\as 3V30. 3v31, V32, 3V52. 8930, 5. 13, 3914, 3942, 3954, 7964, 3993, VT C5000, 5150, 5306, 5350, 5400, sso0,
| 8333, 8940, 8941, 8842 165p 33 e ] 6000, 6500, 9100, 9300, VICM10, w11, VCR BELT KITS V“S,Is:"‘ B o) 15.5‘:
aa wvee avan, LS Vazse? ool 51.3&.33 gbs:mo 3400, 3700, 3soo AKAI e
g VR3908 185p wm Toe
3y55, IV56, 3VS7, 3V5E, IVES, 3VES, VR3912, VA3963, VRPIBID 1:5;. VHADS00, 7. V7100, 593, V58500, V8700, - ke
FUI0, Y11, FV12, FY14. 89438944, 6945, | ynaa47’ yR3aas VTC3000 |ssp oo, o0 P S 1269
8347, 8948 3950 | yR3927.3929, 3968 (PRESSURE ROULERT | VHRA100, 4150, 4200, 4300, 4350, 43,7;” B o5 | VHSBY3 1200
3vs2 ASSEMBLY) PS403-40205 400p | 5100,5200, 6300, 6350, 5700.;1&.’325'J VEX9, VE105, 112, 115, 116, 205, 220, 24, VHSEY, VHSEY2 7o
B350, 351, FW108.11A. 134, 14T, 1'95 SVRI799. VA3520, 3701,3719. 3720, 7500, 7530. 7540, 7800, 8100, 284, 245, 247 248, V5250, 512, 15, VHSCC1
2R, 260 31R 320, a1R, Fva21, 50B, 5|R, 3721, 3730, 3731, 4748, 3758, VR3761, 8500, VHRDdAm 4410, 4000, 4600, 4510, e < e DP1, VHSFVZ ’m
521, Vi 1781 1850 l710.48$0,67oo VHRSI00 165p VS22, VS25, VS35, VSI7, V538, S00P | VHETJ1, VHSTI2 ggv
FVast, Fvwr FVa3H ms;: VR3918, 3919, 3958, 3938 166p | YCR100 1660 ) V32 vsvsu sop | HSTE -l
VRE70, VRE80, VRES1 1850 Vea Vs 1200 i
FISHER VR3927, VR3977 1680 bl BV A g5
FVHPA20, 520, 530 VRA482, VRES0, VRSE), VR582 1559 | VC200, 381, 334, 385, 386, 398,390,383, | AT S it B R T 10
FVHPE15, 818, 620,622, 710, 711, s, VAS?20 1655 1 800, 2300, 3300, 6900, 5260, 7300, 3700, viSEss, %
718, 720, 721, 722, 725, 730, 830, 840 1 . L 7750, 3300, 9100, 5300, 8500 180p | ATWA 7 , 1
Pa06. 906, 508, 910, 811,915, 918, e VC300, 307, 402, 471, 473, 477, 481, a8z, | AVES ol g
VI “°F° Bt 2200, 2230, ze0, scec oo, | 883 85t e ot 1. o o s | 4 e | e, vaon, 10, 40,50,
3 7 P 3 . 2 : 1 204, 456, 460
venzao vamsoo 7000, 7560, 7600, nnzsso 7200, 7300, 7350, 7600, 7610 VCA1031 185p | GI0O - 90p V5180, 300, 220, 228, 262, 265, 267,
FVHID 350,270, 370, 20000, FYKPS, 210 7660, 7655 SR, T2, Sy R 220809, 085, 50, 1600. 2000, 2080,
250, 300, 310, FVSD2095 855 | HED310, 117,120, 121, 160, 150, nw.m, 700, 772, 760, 775. 780, 7B1. 762, ALBA 130p | 22002260, MVS200 30p
180, 225‘157 455 565 566, 725, 755 VC?&MKZ 783, 785, 786, 787, 753, 800. VCR4D00D P 1 vSi50 180p
FDEUTY HAPS0 65p 7810, 7822, ¥CT72, VCSF3. VOBV, VCR5GG0, YCASOCD 1059 VS310, VS315. V5320, V5326, VS340, -
VCR R 1 580, 600, 620, 637, 641, VCAIDG, 102, 104, 131, 140, 170, 202, 203, V5345, V5380 85p
Noszoo, 12035008k oy :soofwzg ss;g :ﬁeg 960, HRSBBOOGG 163p | 211,234, VCA3A3, 501, 602, 5011, AMSTRAD ——- =
=l : 765 | HRD17D, 180, 210, 230, 3D, 320, 321, 330, | YCO801,802, 851, 852, 891, B2, VCM;’;’S TVR122, VCRAGO00, VCRAT00, o HINARI o
=T 5 VG173 VCRS: vX12
! . s L e e Lucaa0 155:: vcmx Bzgp VXL7, VXLS, VXLS, VXL10 180p
HS760, VXT15. VXT20D 185p | 830, 700, 750, 960, HRS5000, 5500, p %o
o - 3000 185p | VCA10, 30G, 60, 108, 105. 106, 211, 244, VCRE000, 6100, 8500, 3602, 8603, 8604, VL4, VXL3S %
FUNAL HRS10 168p 3%5%61?53251551'33\3 c‘éfgd'g‘-'1°1%‘§1° 700,704, £714, 8300, B804, 3000, 3326, VXLE, VXLE ot
~ o , VET310,410, | pp8soo, i 1209 | VL3, W020
060 2300, wa0y, Se00, 5550, 5840, 584, | LOGIK 610.VCT1314, 8313 1858 i
6000, 6400, 6600, 6300, 6503, 8007, 8103, | VAgss 180p = :%gHEN“C 120m vr1 1. 14, 17,19, 33, 34, 35, 38, 39, 88, 166. o
S0 omo ey A LS k1000 vezooo, vazsco, e =
: Shas 851 165p | VRS800 1550 | gravpunkT V1006, \TBOC, VTE300, VTE00 &n
8256, - RTV100 2005 | VTER0, VT8S00. VTEB00. ¥T9300,
e 185p | 32328283, 8285 T2 | saLona RTV200, RTVZ22, RTV224 50p { V19700, VTIS00 e
Vaoos. 5p | 926 :!59 SV6500, SCEE00 nwznz'm;w‘ 180p | VT52,VT5?, VI51. VIB2, VTEI, VIE4.
s e e ) Yeen | Sv7300, 3VB200, 5v8300, SV8200, RTV322, ATV 100p | VT6S, VTBS. VTE6, V1640 =
VT"—SM' 3, VHSVHA. VHSWH1, VHSXW. 9272, 928017, 928077, 928097, 928217, swmwom 5400, 3420, B0, 8520, BSSO, g‘vms;g :m 310,311,312, 328, 414, s wwmmo o R e 1 70 1)
VHS ! 165p | 929017,929117, 929317 e o, B0, G710, 6720, 8500, 8130 A Yaop | 126,130, 135,138, 125,150, 165, 175, 230,
VHSANS, VHSBP1, VHSYAT, 9281, 9283, 9784, 3282, 9296, VRI7O1, e n R R 0. 7 TR .5,,‘, prasnING 5,250, 255, 258, 260, VIL30 1100
YHSYN2 W&p 3721, 3731,3761.3781 1 RTV324, RTV32S &5p
VHSAY3, VHSX42 Svaoco, SVE‘OgV 5 svssm RTV315. RTV318, RTV319, RTVa20, s
VIS VHISCHA, VHSFS1, VHSFS2Z, AT A 200 P - o 50 | \a350s, vRa90S, VRIS35, VAIS5A,
B N Rl 1on | vxese se3n | SRTIG, SVETSD, SVSTOD 166 | Ay BTV C s | YRmes yre o
VHSDSZ, VHSXN2 1855 T $V6800, G800, B820, B850, 6470, 8910, —— = . yrrazs VR2906, VAI916, VA3S6,
VHSDP3, VHSEP2 (Pressure Roller MITSUBISH] 8920, 8970 1999 | onbDsTEC VR3945. VAISdE, VR3976, VRISEE.
Assembly) PS403-40205 350p | HS200, HS300, HS 30, HS302, HS303, 8T100 110 | VR3995, vRI997, VAGSaS 66p
VHSEY1, VHSEY2, VHSFY2 185 | HS304, H5310; HS320, H5330, SAMSUNG BT200, 8730 170p | VR3927, VRIZIT s5p
VHSFG2, VHSFG3, VHSFGA, HS700 165p | SV718, 717. VB51D, 520, 610, 616,617, 87350 140p | V3993, VRS9 ™
VHSFHE i 185p | HS306. HS307. HS318, HS31S, m? 619, 620, 626, 627, 629, 900, 5V910, V1510, | ooy 180p | VRI963 85p
VHSFJZ, VHSFJ4 185p | HS38, HS347, HS349, HEA00, H 520,411,616, 621, 626, 900, 910, VX510, 5 uill Reri-iesy 1309
VHSEBS, VBXAST 165p | HS411, HS412 HSE21, HST10, HSB10 20, | 520816, 617. 619, 626,627, 629 e VRI917 150p
¢ 30, HSE10, 26,30, 70 SVX301, 303, 305. 307, 319, 322, V710, 2a0 100p | VR3S29,vA3968 a5p
HSE%t, HSE12 HSE‘M HSEzz,HSEm 770, 971,B220, 8225, V1730, 1730, 18220, 2 200p
HSEJ2, HSEAY, HSES1, HSES2 66p | 18225, VX710,712, 729, 730, 750, 770, VRHEO 1409 | ovna7ss, vR3520, 3701, 3719, 3720,
SEE OTH ER 790, 826, 970, 871, 972, 8220 LA E 1800 3721, 3730,3731.3749, 3769, 3761, o
NATIONAL SANASONIC e e 1800
AT TG 2 PR LT Sl Mt VCR12, vcazz.vcnsz 110p | VRISTE, VRIMS, VRIOSS, VECss  115p
100, | SVR5030 185p : 3, VR3958,
PAGES e e 4 1850 | aana0, VCRSBD, VCRSODFD, - | SV
2230, 250, z°° ORI, 431, VERBODFP ; 170p § HR3300, HR3330 HR3350, HRIG60,
433400, 460, 465, 470, 480, 830, 860, 730, | SIEMEN oo
0, 780, 610, 830, 850, B0, 890, 2000, FM350, FM352, FM355 1660 [ H7200, HAT300 op
FOR MORE 2010, 2000, 7000, 7200, 7800, BO50, 8150, | FM381, FM362, FM363, FM364 1a5p | DECCA s0p | H7350, HR7000, HR7S10, HAT6S0,
8200, 8300, 8400, 8600, 8610, 8620, FM39T. FMI82 FM3S4, FMAG). FMas2. | YRBII0 %on | izess p
NVG 14, NVG7, 10, 12, 15, 18, 30,130, 300, | FM484, FM468, FM561 180 o x F imT700 T5p
GRANDATA i ida s [ SN ol P —= it o e vz,
k!
S 1ee0 | FMezy o e g HRDMO,!S() 157, 158,160,250, 27,455,
AGGBAD, NVHES, 75, NVJ30, NVL20,23. | FME0O azsp VRS1, VRS, 566, 725, 755,
BARGAINS es?zs NVG300, NVFSS, NVF70, NVFST, | Fv204,303, 304, 314, 325, 328,374,376, | VR70, VRT1, VA74, VRS), VRO 59 | HRO170, 180, 210, 230, 360, 320321300
. ] mu:smo NVG19, 20, 25, 33, 40, 60 165p | 376, 384, 388, 388, 404, 424, 428 329,488, | VR8O 30 Vw,aso,bzgs.m.%uo,u 530, 700,
NVDB0, NVG21, NVG45 166p § 489 165p | VRIE P | 750, 950, HRS5000, 5500, 3000
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VCR BELT KITS / REPLACEMENT VIDEO LAVMIPS

f Model Price | Model Price Model Price Model Price
| = :
HRD52D, 600, 620, £37, 641, 650, 830 VRE10. VR80T Modeis & Descriptic
: HRDS0: S50, 550, 860, 660,960, . | VRG020, vAB0Zs, VRE0Z3, vREDZa, | b f Descgigion Fras el ON/OFF MAIN
e d 15 = e SWITCHES
| —d VAGD24 750
| T VRE520. VRES40, VRESE0 %op | UNIVERSAL VIDEO LAMPOY  Vi0] 25p
VRE710, VRE720, VRE735, VRET20 1. GRUNDIG
KVao 70p ), '35, 30p
/ sy 0% | VB6720, VR6730, VRGT60, VREZ7S, 80mV {310mm WIRES) PART NO: 29703, 29102
| > vl 1o0p: USED ON: C7500, C7500TT, C8500, CB502,
5 Loswe S C8712, C8714, CB394, M68-190,
| OCt1, 0Ca0 959 | vR2000, PANASONIC VIDEQ LAMPS vig2 M&3-13(v39, M70-195, P40-345,
| OCu1b 00420 Ocaso.0ck® 1330 | VRaeds 7o i ST66-1602, T55-340, V7722
ocse, X : . OC70, PRICE: £2.25
ocs 1200 [ orA
! = m :oo;- SHARPVIDEQ LAMPS VLo2 35p T
| VROES 180p | Svecoo 1% PART NO: 131074
SVB100 50p USEDON: CP0200, 0211F, 0323, 03231,
i pesone 190p | SV7400, Svadte, Svadas svaseo 1mg| HITACHISIBIGS2(VTE3, VIG4) VL4  135p 0341/14, 0345F, 035111, 0361,
I|I H e svmoo SVBH&’%VBEO 2;’?}"&,0’ VIDEO LAMPS 0361{]‘_!, 9350, CTOS00, 0500/1/T,
[ 9253 Top | AN EEP O Eo00 10 BE20;
9256 100p 39?0 PRICE: £3.00
r. azex 430p g;/‘sueoosmam 8720, 8836, 9500, e PART NO: LFC 005
270, 8271, 9273, 9274 }?3'.; ATWA, AKAL ALBA, AMSTRAD,  VLOS 150p USED ON: CVC40
9272, 9280 142p | SAMSUNG BLAUPUNKT, FERGUSON, PRICE: £2.00
5281, 9284, 9285, 9292, VR370Y, 3721, BVI16, 717, V1616, V1821, V1628, VX818,
SR 55 ‘J%.‘g;g ;’:?20‘}?%‘;","‘” gg,és asp | FIDELITY, FISHER, FUJITSU, MATSUUSAISHO
Ll 618, DST
MATEUI 627, 629, V1510, 520, 811, 618, 621, 628, FUNAI, G.E.C., GOLDSTAR, - USED ON: MATSUI-2190, SAISHO-
vxa50 VX810, 520 00| GRANADA, GRUNDIG, HINARI, PST2130TX
| 757 | vBsoo, va910, V1900, ¥1510 110 .
| T PX960, 981, 982, SE900F, SVI0OY. HITACHI, ITT, JVC (HRD GECEEe s
i SVYX307, 379, 322, VETI0, 8220, B2I5, SERIES}, MATSUI, MITSUBISHI,
x-smasmaozsmsmwmaf;w v17707soszzo.szzsvxszzovrx:1 PHILIPS
{ 345, 411, 412, 431, HEB10, 20,30, HSE1D, | Saao0, VX790, 8220 1359 | NEC, ORION, NATIONAL, USED ON: K30, K35, K40, KT3, KT4
| 4 . 2 . , | S, 303,305, Sx7501, VBT10,871. PRICE- £0.95
| w0 = 595 | /1730, 710, VX712, V720, 730,970, 971, | PHILIPS, SAISHO, SALORA, a2t
) HS304, HS306, HS307, HS330, ELs 2305
H$400, HS700 150% | vxasao Jonf SAMSUNG, SANYO, SHARP, SONY
s L LT ey SIEMEN, SONY, TELEFUNKEN, PARTNQ: {POWER SWITCH + REMOTE
SANYO SWITCH)
NEC VTCE000, 5150, 5000, 8500, vICM10, 11, | THOMSON, TOSHIBA
RIS 100p | 20 21,30,31.50 7Ep USED ON: KV1612 MK1, KV1612 MK2,
890 { vYCE300, VICS350, VTCS400, KV1614, KV2052, KV2056,
wcz:)oo PVC 2400 100p | v, . * 3
DX1000, 1600, 2000, 2000, N9012,9013, * | Vrciasoo ‘sn| AKALGRANADA(VHSTSZ, VLo 25p S S
$966, 9110, 2150, 5570, 9900, 3550, " § VTCR100, VIC930 209 | T ACHI (VT3000), (T (VR3912, e ¢
e 4 i St ‘;‘;’gw%;law, 1500, 1100, 1150, 1200, BT . gg;ggpg‘;ﬂ%b ?321706
VHR2100, VHR2300, VHR2500, * g £ % ke
RATIONAL PANASONIC VHRZ?00 3330, 3660}, MITSUBISHI KX20PS2, KX27PS1
=l Py
e :"”’ e 1250 ﬁﬁ{% ::: S :“""m {HS200), TELEFUNKEN {VR510, PARTNG. © (POWERSWITCH - REMOTE
NV”? V788 00 4200, 4300, 435G, K300,
NVZ000, NV2010, NV3000 Y200 | £100, 5200, 5300, 5350, 5700, 7300, 7200, | °19-610), THOMSON (v ] USED ON: i‘\yggﬂxvzoza
NVIOO0, NV7 200, NV7E0O a5p | 7500, 753G, 7540, 7800, 7810, 8100, 8200. 305, 3086, 3301}, FERGUSON - .
1 NVE600. stsw, NVBE20 145p | B350, 8500, VHRD4400, 4410, 4500, 4800, 22 24 PRICE: £3.00
NVZ30, 250, 280, 430, 431, 433, 450,450, | 4610, 4710, 4390, 6700 sop | (3V00, 16, 22, 24, 3292, 8900, PART NO: {POWER SWITCH}
465,470,230, 770, 810,570, 850, - = 8901, 8902, 8903, 8909, 8912, USEDON: KVIBI0 MK1, KVIBIOMK2,
| mw. zvvggo NV4380, NV630. Nwsoiwp ;Scoago 34, 165, 086, 38, 250, GO0, 8922, 8925) ppa T KV1820, KV1822, KVZ000 MK?
| NVE0D, "VGEG’ AGED10, AGEOIS  110m | vic7500, VCT700, VCT750, VCT800, Lo PART NO: {PGWER SWITCH 26mm)
s a0sta A Ea; 030,400, yeaom 1500 USED ON: KV1400, KV1440, KV2040,
L N 71473, a2, 000 250 | BLAUPUNKT, ORION (VH1,2A), VL02 40p e .
NORDMENDE 288, 456, 848 - c NATIONAL {NV200, 2010, 3000, PRICE: £2.00
V100, Vi VC402, 500, 571,573.581.562,583. 584, 7
V1000M, 16G5M, 1205, 1215, 1235, 123?9 589, VOSF3 80p 7000’ 8150, 8200’ 3400, Sﬂ)o, RARIENO: kz%ﬁi%wﬁ-g?’mm i
1305, 1403, 1405, V1500P, 1503, 1605K, VCEOO, 651, 682, 534, 685, 633, 763, 8610, 8620), SHARP {VC2306, X
YBOSK, 2000D, 2406, 2600 VCEF3, VCEVI. USED ON: Kv2020
v:uosn 3105, 4405H, 5000, BOGS, 900, m&s\?ﬂc}‘ﬁgg 33’1233]320' 6000, 6200, 6300, 7300, 7700, PRICE- £2.00
85p 10, L 1 131, =
101, 1005, 5 st s, 6om s01. | 8000, B300) PARTNO: 2PIN (FUNETION SWITCH}
3055, 1065, 1105, 3005, 304, 5008, 962 | VD083 815" YCkio0, 865 410, | USEDON:  KVI61Z MK1,KV1812MK2,
=2 v1oz iy 80p gcmoog. VCTZI0, 410, VCT1314, e KV2052, Kv2056, KV2212,
o 112, V141, V142, CTs31 a KV2215, KV2216, KV2252
V301, 20p AKAL{VS10), GRANADA VLDE 40p ’ : :
Vi 1o,v.m 11 KV2256, KV2704, KV2705,
VIB0OT. V20008, V2000, Veoah  '5op | SIEMENS sop | (VHISXJ3), ITT (VA3993, 3394), " KV2706, KV275PE3, KV2T56PE
Vaso Vaed, sabo. vasodssaz, " EMse, ¢ es 12| JVCHR2650, 7600, 7610, 7650, PR'CTEZ £0.40 Y
V200, V503, 360 750 | iy T Fhadem thber  voon | 7655, TELEFUNKEN (VRS30, sy S g S s U TR
= FM35Y, FMIG2. FM353, FM362 1209 | 535,539, 550, 630, 650), PRICE: £0.50
ORIGN San THOMSON (V308, 318,357, —- —
COMBI15000, 18000, NEVHM, TVPZ30RC, TYRES
FOOMVH1012, VH103D, 1040, 1%, o7 Stg g,_ucj,ns%;';gﬁs ::gg VK309, 411, TX8500), BERLACEME NlDEEH
1100, 1120, 1440, 1600, 1680, 1800. 2150, | ¢y, 518000, 516060, SLTS0 w5 | FERGUSON (3V31, 8341, 8942) AKAI M132773 ot
ggs;;mu;sggtﬂis pripr iy - SLECBOE, SLB200, SL8600 175p MZ36696042 1702
‘ | 500,80, 5015 520, 2%525‘?‘5‘?03535. SYZS) s - GOLDSTAR  VXPO521 Im17
29665, 2960, 821, 925, EERAEELNICE, s 1305]  AUTHENTIC (N850}, DECCA vioz? 40p HITACHI %}g; l['r'gz
50600, 5005, 400, 4013, 412,612 60, 665, | VA4S0, VRSAD, VRS4s, VREa0 7| (VRB3D0), GRANADA (VHSTJS, 6396971 1105
| 725 773.7505. 800, £20. 960,574, VPzg%P “V“mm:,"mm:“? 52": m;g w0, 0| WIt, WI3), ITT (VR3913, 3914, VG PU 489678 {106
vmsc 180, vmooo,zoo 75 5 HT7200, 7300, ,
oY 300.30%133263512' M vmszs, A B 3963}, JVC (HT7200, 7300, 7350, FERGUSON gg g:igg)\ gg;
3312.404 886, 700, 703, 708, 712, 770, 925, 930, 540, 950 s0p | 7700}, TELEFUNKEN {VR450,
780, 844, 900, VHES. vHI 80p Aszovmsm:ssozseomsw 520, 529, 540, 549, 620, 640, 920, PU 55373 108
VH1, VHZA 150p g;f’?;gf‘s;i?ﬁ”;%‘ #7970, 7971, 79505'9 e ol et gt e A € PU 55374 IT10
== = £1200, 930 o3 535 900, 990 5%, ;i‘g;’:g’gg':“‘;“m' NATIONAL  VXP0329 Tt
e ez r20m VRIS 230, 2841, 2677, 3035 304 > R PANASONIC \‘ﬁ; 0343 g}g
pnrsa 286, 231, 262, 6, a1, 562, 571 | 496, EVRASTO, B00D, 7932, 7959, 7579 85p FERGU {3v23, 29, 30, 8923, 0344 1
- . 483,471, 562. vAats3s 1000 | a904 8623 8930, 8937, 8340} VXP 0401 M
T DM = A VX a3 s
YRI0DV2. 35802, 35803, 63587, 71584. -~ VXP 0463 Ti6
ﬁm@?g 6285, GEZZSQS.‘:Z%Z 33 g?ﬂ:ﬂseza 430, 450, 510, 520, 530, L2, L
1 . ), ), ), , ), RAN,
=357, €300, 6391, 6353, w,segssna, 640, 620, 630, 640, 4240, SVESA0 e5p GRANADA (VHSAY3), SHARP  VLO8 80p VXP 0581 T18
£551, 6570, ssgv,se;sa. 6676, 6760, Em V308, ms:gmu e 7ep | (WC200, 381, 384, 385, 388, 389, SANYO 1430662715620 m9
Vmcaap VReSRz o Tom | 364 550, 4310, 425, 4o 4400, 5s00, | 390,393, 9300, 9500, 9700) SHARP NIDLOGSGEZZ 1120
w.afa’s BR4458920, VR4458922, gt/ % ?;;621 V323, V326, V4200, i el GEZZezZ 0z
vassae vnsus VR¢;58620 -l x:m it 4 |x PRICE bl L A
WRSABES 3 op m % s 1& PANASONIC 20p EACH . 53
= — i Rt e 16p EACH FOR A PACK OF 5 FOR EACH MODEL
s il vvnaookm,’vxsonvmoz.vm,vxms.iup MODE SWITCF:SES . 120 EACH FOR A PACK OF 10 FOR EACH MODEL
:—,mm7m Fyla" ) DATe. 70 Ao ncp, | VX2 &so i NV2000, 2010, 7000, 7200, 7800 {VSS0048)
:mo 4820, engg, ‘SAGSO, sa%g‘ 8820 6bp NV230, 260, 430, 810, 870, 2300, 4300
BEC04, 6005, 601 14,7 TOSH]
3073, 011, 6614, BERUN 900 | VEGLVET | sspi (VSS0110) g GRANDATALTD
Y2000, 33:13 sg; x:; ﬁvg_’ﬁoo V9630 155P NV830 {VSS0091} £2.10
1
g’; Dvaua DVBoD, V71,7374, 75,81, 83, 85, NV300, 333, 340, 366, 688, 777, 778 Tel . o‘s‘_goo 2329
3018, mg%os mﬁfg%?:‘s vma V109, V199, V209, V603 12232 (¥3200E0) £ ;-
3008 650 { VITG, venG : 1185 NVG21,25. NVHE5, NVDB0 (VSS0175A) Fax: 0i181-903 6126
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VIDEO SERVICE KITS

AMSTRAD
VCRT00
Cantents

BELTSET. PINCH ROLLER, REEL IDLER. VIDEQ LAMP

Order Cade: SK4T

FERGUSON &JVC
3v42143

HAD455/HRD725

Contents

BELT SET PINCH ROLLER
CLUTCHMECHANISM. TENSION

BAND
Order Code: SK37
V5856465

£18.00

£5.50

Economy Kit Contents
BELTSET. PINCHROLLER
%WLYQ.UTCH TAKE UP

Order Code: SK3U £9100

HRD170/1 B0°2 1023 0/300/32(1370:400/430:520,700°750
HRSS000

Contenly

BELT SET. PINCH ROLLER. IDFLR ARM TENSION BAND

Order Code: SK44

3V2573vi0
HR7200/7300:7350

£1.080

Contents
BELT SET. PINCH ROLLER. TENSICHN BAND. IDLER TYRES

Order Code: SKOS

3V35/36.38/3343
HARD110:1117120:225
Lontents

£3.60

BELTSET PINGH AOLLER, TENSION BAND. IDLER TYRES

Ocder Code: SKO4

Bv3ava2
HR?600/7610/76506/7655
Coateals

BELT SET. TAJREEL TABLE
TYRE PINCH ROLLER REEL
IDERL. TAJ CLUTCH. TAJ IDLER.
TENSION BAND. ViDEG LAMP
Grder Code: SK33 £11.08

3VIE/36/3R/30/49
HRD1I0M 1 11201217225
Contants

BELT SET. TAUREEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE PINCH ROLLER TAJ
CLUTCH. TAJIDLER. REEL
IDLER TENSION BAND
Order Code: S35

2A293V30

HR7200/7300/7350

Contents

BELY SET. TRJ REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLEER. REEL
IBLER TAU CLUTCH TASIDLER.
TENSION BAND_VIDEO LAMP
Ortder Code: SK31 £10.00

QVAASIABS5H55 5T
HRPSOHRD140/15071581160
HRD250-2571565/566/755
Cantents

BELT SET PINCHROLLER.
CLUTCH MECHANISH. TENSION

BAND
Order Code: SK3%
FISHER

£15.00

£1580

FYHPI0S/906:901/908910/91 1916918
E

Lontents

BELTSET. PINCH ROLLER
ICLER GEAR IDLERUNIT
TENSION BAND

Grder Code: $K57 £13.00

5.0

Fconomy Kit Contents

BELT SET TAJREEL TABLE
TYRE. PINCH RCLLER. REEL
DLER TYRE TAJ DERL TYRE
Ty CLUTCH

Drder Code: SK34 £500

Economy Kit Conteats

BELT SET. TRIREEL TABLE
TYRE. SUPPLY PEEL TABLE
TYRE PINCHROLLER. TU
CLUTCH. TAJIDLER TYRE. REEL
IDEERTYRE

Order Code: SK36 £5.50

Ecoromy Kit Contems

BELT SET T/U REEL!DLER
TYRE. SUPPLY REEL TABLE
TYRE PINCH ROLLER. REEL
IDLE TYRE T IXERTYRE
TAJCLUTCH

Order Code: SK32 £500

Economy Kit Caalents
BELT SET. PINCHROLLER

Qrder Code: SX40 £9.50

‘conomy Kt Conteats
BELT SET. PINCH RO{LER.
IDEER TYRE

8rder Code: SK53 £5.00

FVHPG15/61 86206227 YN T VT IS8T 18720/ P2\ 1227251

730/B30/B40
Conteats
BELT SET. PINCHROLLER.
JOLER. GEAR IDLER UNIT.
TENSION BAKD

Order Code: SK68

HITACH!
YTOINTRR
Contents

£11.60

Economy Kit Comtenis
BELT SET PINCHROLLER
IDLER TYRE

Drder Codg. SKEO £360

BELT SET. PINCH ROLLER. TENSION BAND IDLERTYRES

Order Code: SKO8

UNIVERSAL TRIPLER
Price: £4.00 each

AMSTRAD MODEKIT
= Price: £2.75 each

SEE OTHER PAGES

FOR MORE
GRANDATA BARGAINS

VIDEO SERVICE KITS (Cont.)

VTHNT33

Contents

8ELT SET. TAUP REEL TAELE
TYRE. SUPPLY REFL TABLE
TYRE PINCH ROLLER. FR/REW
IDLER, CLUTCH PLATE.
TENSION BAND 2
Order Code: SIS £13.00
VA2 1762/83/84/65/85/86/540
Contents

BELT SET. PINCH ROLLER.

FEREW ARM. CLUTCH PLATE
TENSION BAND
Order Cods: SK45 £i480

FF/REW IDLER TYRE. TAJP REEL
TASLE TYRE SUPPLY REFL
TABLE TYRE

Crder Code: SKA6 £315
Economy Kt Contents

BELT SET PINCH ROLLER.
FRREW iDLER

Ordar Code: SK5T £3.00

VTAOQ054 10713141 51 81420725/ 26728143031 /35 4RI 50/4 38+
51052025 28/530/ 3/ 36/54 0054 5/46/48/5 TOTSI5TE/5B0:85:88

Comzals
TIMING BELT. PINCH ROLLER. FFREW ARM. CLUTCH BASE

TENSION BAND
Order Cade: SKSZ

£8"s

VIO 1IN 1 101511 801 201 2511 281 301 35/ 381 49150
175/220:22572507255/258 260V TL 30

Lontents

BELT SET, PINCH ROLLER FFREW ARM CLUTCH PLATE

TENSION BAND
Orger Gode: SKS1

PANASONIC
NV2000V2010

Cortents

BELT SET. PINCH ROLLER.
TENSION BAND IDLER TYRES
Order Code: SKI3 £5.00

- MVIOGNVIIOMVIZINVIAONVIEE

Contents

£14.08

NV7000NV7200/NV7800
Coateats

BELT SET. PANCH ROLLER.
TENSHON BAND. (DLER TYRES
Order Cade: SKO2 1500

BELT SET PiNCH ROLLER YENSION BAND. DLER TYRE

Order Code: SKO¢

NV2000°NY2010

Contents

BELT SET, PINCE ROLLER #F
IDLER. PLAY DLER. TENSION
BAND, YIDEQ LAMP

Order Bode: SK13 £5.08

NY700NVI200NVIB0
Contents

BELT SET, PINCH ROLLER.
IDLER UNTT PLAY IDLER

TENSION BAKD

Order Code: SKi1 £8.50
NV30GNVIIMNVIZINVILOMNVIEE
Canteats

BELT SET. PiNGH ROLLER
IDLER UNM. PLAY IDLER
TENSION GAND

Order Code: SK13 £7.00

Economy Kit Conteats
BELT SET. PINCH ROLLER,
IDLER TYRE PULLEY TYRE

Order Code: SK14 [xE ]
Economy Kt Comteats

BELT SET. PINCH RCLLER.
IDLER TYRE GLUTCH TYRE
Ordes Code: SR12 0325
Econtimy Kit Cootants

BELT SET. PINCH ROUZER
IDLER TYRE. PLAY OLER

TYRE
Order Code: SKIG £125

NVGTNYGIAVNGIONVG HIAVG 122G 1 4NVGT SINVGIR
N¥G 1BNVGIVNVE 120NV GIIDNVGA0ONVHES (PXACK

AGI810 (PK}

Contents

LOADING BELT. CAPSTAN
BELT. PINCH ROLLER. IOLER
TENSIGN 8AND

QOrder Coda: SK27 £5.00

Ny332

Conteals

BELT SET PINCH ROLLER
LAY IDLFR FEREW D{FR
TENSION BAND. FF/REW TYRE
Order Code- $X23 £1280

Economy Kit Contests
LOADING 3ELT CAPSTAN
BELT PINGH RCLLER IDLER
TYRE

Qrder Code: SK28 £3.0

Ecosomy it Contents

BELT SET. PINCH ROLLER.
PLAY IDLER TYRE FEREW
IDLER TYRE

Order Sode: SK30 £5.10

NV230250:260/ 2804345/ 60T IVESE 1 0890/

AG1200PKIAGIS00PK

Contsats

BELT SET. PINCH ROLLER
IDLER, TENSION BEAND

Order Code: SK23 £6.08

NVBOOANVESS
Cant

eats
BELY SET. MNCH ROLLER.
PLAY IDLER FEREW IDLER,
TENSION BAND
Order Gode: SK25

NV7IONYTT0

Contents

SLOT IN BELT. LOADING BELT.
PINCH ROLLER. [DLER UNIT
TENSION BAND

Order Code: K13 £5.00

£12.00

£ Kit Contents

BELT SET. PINCH RGLLER
1DLER TYRE

Order Code: SK24 £325

Economy Kit Coatents
BELT SET. PINCH ROLLER.
PLAY IDLER TYRE FFREW

IDLER TYRE

Order Code- SA26 £6.00
Ecanomy Kt Conteals

SLOT iN BELT. LOADING BELT.
FINCH ROLLER. ITLER TYRE

Order Code: SK28 £3.0¢

NVIPUNVIRR480/630 T B0 BIVBSHAG2 100PK/AGR200PK

Conteats

BELT SET. PINCH ROLLER.
IDLER TENSION BAND

Order Coge: SX21 £5.08

NYTITNY7E8

Comtents

BELT SET PINCH ROLLER.
IDLER UNIT TENSION BAND
Grder Cods: SK17 £6.00

Econamy Mt Comtents

BELT SET. PINCH AQLLER.
IBLER TYRE

Order Code: SK22 £2.75

Econemy Kt Conteats

BELT SET PINCH ROLLER
DLER TYRE

{Qrdes Code: SN18 £4.06

VIDEO SERVICE KiTS (Cont.)

SHARP

VC381

Gontents Econgmy Kit Cantents
BELT SET. PINCHROLLER. BELTSET. FINCH ROLLER.
REEL IDLER. TENSION BAND. REEL IDLER TYRE

VIDEO LAMP

Order Code: SK47 £8.60  Order Code: SK<B £125
YCEOGAVCHT INCSBINC S62/VCSBIVCEB4NTEF3

Contents Econamy Kit Conteats

BELT SET. PINCHROLLER. BEL'TSET. PINCH ROLLER.
REEL IDLER. TENSION BAND REEL IDLER

Orger Code: SKBD £9.50  Order Code SKB1 £5.00

VCT8INCTSIVCTR22VCTESNC 186 VTTIRNV a0
VCAI00NVCAT02VCATD4NCAZ02
Contents

BELT SET. PINCH ROLLER.

REEL DRIVE UNIT. TENSION
BAND

Order Code: SKE4

VCEBINCERINC BN CHBSVCEIVCEIONCERIVET00

Contents Econnmy Kit Contesls
BELT SET. PINCHROLLFR, BELT SET. INCHROUER
REEL DRIVE UNIT. TENSHON REEL DRIVE UNITTYRE

Order Code: SXB3 £5.00

Economy Kit Conteats
BELT SET. PINCHROLLER.
REFL DRIVE UNIT TYRE

£13.50  Ordsr Code: SKE5 £375

BAND
Order Code: SKE2

" FOR MORE DETAILS OF OVER 500
TYPES OF SERVICE KITS...
PLEASE RING US!

BACKUP BATTERIES

REPLACEMENT PHIUPS NI-CAD BACKUP BATTERIES

Replaces Ferguson Part No:

D0EG-067-001, used on TXA0, L2V

Replaces Philips Part No's:

138-10138, 138-10333. 1.2V -90mAh

Replaces Philipa Part No's:

138-10229. 2.4V - 30mAh 180p
REPLACEMENT FERGUSON NI-CAD BACKLIP

BATTERIES

Raplaces Ferguson Part Nos:

00ES-065-001, 2.4V

Used on: 3V35, 3vh6, 3VE8, 3VES

REPLACEMENT
LINE QUTPUT
TRANSFORMERS

£13.50

150P

200p

Description Price Qrder
Code
HITACH! 2433752 1500p LOTO1
ORION 3714002 1500p LOT02
FIDELITY ZX360 1500p LOTO3
FE TX100 90 DEG 1500p LOTOA
SABA 450007182 1500p LOTOS
FE TX90 WHITE 1650p LOTOS
ITT D307/37 EQ 1600p LOTO7
BLAUPUNKT 210 1600p LOTO8
GRUNDIG 2922010 1600p LOTO9
ITT CVCBOD/1/3 1500p LOTIC
ITTD218/37 €Q 1600p LOTH
NORMENDE 5255 1600p LOT12
SABA B1000 200 1600p LOT3
SALORA T236 EQ 1650p LOT14
SABA 911-50-24 1600p LOT15
SABA 770223500 1eC0p LOT16
TELEFUNKEN AT1 1450p LOT17
TELEFUNKEN EQ 1406p LOT18
SALORA FMO218B 1600p LtoT18
NORMENDE 5255 16000 LOT2C
T CVC 115041 1500p LOT21
ITT COMPACT 80 1500p LOT22
FE TX100 GREEN 1450p LOT23
HINARI CT45 5113 1500p LOT24
SELECO £320410 1600p LOT25
BLAUPUNKT 8667 1600p LOT26
ITT COMPACT B1 14500 LoT27
T CT3326 MUL 1500p LQT28
1¥T DO663? EQ 1600p LOT29
1TT 3546 EQ 1500p LOT30
LUXOR 5816110 1600 LOTI
SABA 843380920 1600p LOT32
HITACH] 2434141 CP 1450p LOT33
FE TX100 110 D 1700p LOT34
HANTAREX 28021 1600p LOT3S
SHARF C3700 EQ 1600p LOT36
HITACHI 2432981 CP 1500p 10137
FERGUSON 00D3-568-002 1660p 1OT38
Eits Chassis TX99 4icm + S5tem
Used On: 651K2, 5118, 5137, 41KH3,
41H3, 41H2, 51K3
PANASONIC TLF14567F 1850p LOT39
Used On: TC2043, TC2243, TX300
PANASONIC TLF14568F 1B50p LOT40
Used On: TX2231, TX2234
PANASONIC TLF14584F 2350p LOTA1
Used Qn: TC2210, TC2160.
TX1762. TX2112
TX2112, TX2162, TXC22
PANASONIC TLE14586F 2350p° LOT42
TC1651. TC2051, TC206%,
TC2253. TC2263, TX5500
HINARI 1600p LOT43
Usad On: CT18
HITCH! 2434274 1250p LOT44

CPT2174, CPT2176. CPT2178, 23342724

Wa stock line output teanstormen for over 100 differant
models. Please ring 0181-900 2329 for more information
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IDLERS & PULLEYS REPLACEMENT VTEB0, 6500, 5800 F5-BRAXE 8861505 23%p | VICS0005150,6000  FEREWDLER G070 200
e VIgrOD. 00 VTG00, VTCH0, M1, 420 N21, 10, M1, M0 o
Sievsesves  FeEWOES MR o | BUTRUT MuULE S 281 5 oo T ROUER ASSY o edidio e

H! W3O-E6TT
W T . e ?vcumwmu& M8z = S Rty i FEEL DAVE FULLEY S0 £500
VS0 £ lﬁ, DLER BV3Z1973 B00p %%ﬂm ;ﬂ:msm PUSS2E0 £550 m m S052E R
E o U 208,250 0,812,515, 516 HAP655, 7900, T250, 7610 e v mum.svso,m S e AR Ry
VS, TOLER PUAEIE7 VTOM PULLEY £3-0-652T- 550
WP, V0 Y ObOLER PLA7TS2 B0 | B T R T e T ] HE=
S50 VSEE00 %1 PLAGORA VHEGT08, 00 18306637 508
VBTG, VSS300 UNLOADING PLX832) £4.00 mmno? 2% Wﬂﬁ 3mﬁ %}_g‘m o]
VSIE0 VS0 IDLER HA3300, 3660, 4160 T-UPDLEA LRG PUATIS? £450 VHRDED0, VHRO 700
VT, V53300 REV/IDLER PLIAG330 500p | HR7200,7800, 7650 TUPIDIER PEIS1 100p { VPRSH0D, VICS300 LOADING AOLLER 1630661T0I0  80p
VEESOG, VEGEG HRTSS,HRD'“LHRDH‘I HR7300, 7350, 7810, MRD120-121, 229 VTESAG0
“OuE IDLER BVII6067 Bs00 HRD170, NRD1ZD-I?‘I TP CLUTCH S0p VIC000 PWD LINTER B350
¥51.3,4,9.12 REEL TABLE BRISTZ31 400 | HRD225 HRD1Y VTG00 DLER 70p
15,58 HRD130, mxmm IDLER ARM PUssI7a 38 200
VEZLE K CLUTCH ML373083 1100p | HAD225 HRD SHARP A o
/59, 75, VSATT HRD170, mn,zm,zw DLER ARM PUSB4ES 25 TOLER ASSY DLOOSGEZZ o
Ve FF IDLER BVR176) £220 | FRD2207370, 00, 430, 470, 530, 700, 750, 950, 3000 DLER EOEROc0 22 &
VSa00 REWIDLER w1762 925 | HRSS000, HASSSOD VoRaEt e OUERASSE NPOYVOIIGEZZ  £B.15
AMETRAD HADLSS, HRD725: OLUTCH MECH PUSERRZ2 t200p
P OLER Tt 150 | HROIZ0,150,157,158  CLUTCHMECH PUSTESE 1080p | YCZXQVCTI00,7750  PLAYIDLERKIT NeLrvooet+ g
TV, cuTeH 150873 375 | MADISA. 250, 257,565, 565, 755, HRPSG
RS, . VCRI000 : HRZXG, :{’nﬁgg REWIGLER PUAGSE B0 g
Tgfédmm. Vm:i" ReRs 121224 S50 | |mdtan 150,167, 158 TAKEUP CLUTCH PUS6043-14 240p | FAULT HNDING GU'_DE BOOK
TV, VCRABOD REF CLUTEM 50 | MRDIG0, 250, 267, ¢S5 585, 566, 725, 755, HAPSO
e HRO140, 750, 157,158 TAKE WP CLUTCH PUSE044-1-5 50
v oura e b ':,;mﬂ'mm&mmmmm Satellite Fault Finding Guide Issue 1. Listing
B i Maddpieas T el VORTSTOTE o ClTon BEOAGO005 < about 1,000 fauits for over a range of 24
B A S P e NS TRAD 200 | VXS, 79. 70, 7% UMITEDPOSTLEVER £130 different brands. Order Code: BOOKG5.
FERGUSON o i Price £8.50 — No VAT.
vz, V0L W1E TUPIDLER PUTTR2 a0 | vaxeoA Vo IOLER REEL %0 v - :
272 0%, £900, 89N, 8904, 9606 VXG0, VKB REEL UNITCLISTCH 20
215,327 TP IDLER £143260 550 =
ety P67 1 HS306,307, 318,318,  GEARASSY 22800201 33 S i
e N ey e e
vz V5 00 : . ) :
mﬂmﬁ R ﬁuxﬁmm ot 0, 100 | HSATL 12 421, HSB10, HSH20 HSB: HSETO, HSEZ0, HSEZ0.HSEX. List more than 4000 faults
S AL TP CLUTON PUS1300 20p | HiG05 07,288 1OLER 43C3a01 200 for 43 different brands
£ % m‘}\%ﬁ:wﬂ PUSETT Hssn'“o' 7‘2 22902002 =7 ] i
E 4 ; .
;.-gsv%.masu iDL e e A R e Price £9 45p Only. No VAT. Order Code: BOOKO1
37 a6, vae T.UPCLUTCH PUsSTI3 50p | HST, 338, 411, 421 20ment 200
TR ne A TAKE UP HDLER (LARGE] £ =
FoSE, IVES, Ived ARM 5 25 HE00
vz, Bhn, Py, EVE2 FYI3 Vi, V20, PV Va2, Ve HS200 REVAND (DA ER fB00 TELEVISION
FREL VI, FV33, 8950, VCHAIL HEX06.307, 118,313 SUPPLYREEL S22A0010 £120 T
a2 e CLUTCHASSY sussax 12o0p [ HSEOG, 810, 710 DK Edrt,on 5
e gas o CUTCHASSY PUSTESS WS | HSOEMIMNI  TAKEUPREEL 2200002 £
e e sussair 14 e ReEx brsx 22006301 £100 Lists more than 6,000 fauits with 306 pages
3-»&3\145.3\145}3»&.3\'56 IV, 3V57, 8967, o m,ﬁ;%.;g REEL LRSK mmm; £5.00 covering 58 different brands
4z, Va3, PUSEGL- HEI00, ¥ PULLEY 52200520 25 Epag 3 =
3,45, 344D, 3V53, 3YSA, VS5, TVS6, VST, P | D0 e e GRARWMEEL D0 nw __ Price: 1450p only - na VAT. Order Code: BOOK02
FTAL AT, L DLER PUA3ERY 400 HS400, 470, 710
22, 1292 8900, 6901, 6902, 9903, 8904, BI06, 8909 XTI GEARWIEEL 641075001 £150 -
I RN IER PusETR soop | [ Satellite Repair Manual Edition 3 ]
Zre VL eWE | DUR PUAT2EY £170 | NE Nad, NS NET  TAKE LUP CLUTCH 1500 ] :
2309, 5512, 8922 B30, KA1, NST2 N3 TAKE LP IOLER 1008
NS0, NE3, NEI2, NB33  REEL KAER 200p A h - .de F N .
20, 520, e NESE TAKE L DLER SMALL 550p comprehensive guide to receiver reviewing,
L AR ey B0p | N911, N91S,NIE, NI17  REEL DRIVE PULLEY op fe . faults and i Hation ti
AR O e e £220p | NgG1Z, 9013, 901¢, 9016, 0T3, K24, 054, 054, 9065 9110 aturing stock faults and installation tips.
SAPRAT0S, 208 910, 911, FVHPH1S, 916,918 AT L0 .
gﬂ-ms;:g;gg CEAR DLER ASSY Ri 3300 | maTIONAL Price 1400p Only No VAT Postage 100p
PR EYPT0 721, NV3Zz, NVE00, NVESS,  IOLERUNTT VXPOSKT 27 :
ST T R0 NV777, VTS, NV, AGEE00, 5300, 8900, 610 Order Code: BOOK03
£18, B2 REFL TUPASSY HI430410400000 RS0 | nNVI00, NVATR NVIED DEER AR WXLO9ST £26
e 110 71, FYRPI20, 721, 722 NVI65
FAPI08, 908, 0N, Mm&mmﬁm FI400400000400  2Mp ; 4 DRI ks =%
S33 . NV340, NV358
EFHEPE10, 911, 916, FVHPG, 918 NVIO0, NVI30, NVI3  PLAYIXER VXPOATI [ 3 SEMICONDUCTOH COMPANSONS 1995
m?a),aﬂl_ DLER FIA302208KT700 Fop N3RS, NV3IES, NWBEIG ol F
S0, 075, 5100 V220, VA, e, NV, oS, A0/, Nov 2010 3008, 7000 g more than 29,000 Semiconductors
rapx, 5 140 REEL DRIVE ROLLER 200 | AGen1o, AGEDIS with suitable alternative complete with
PS80, 50 qures Faosinam £330 | M ey LPADING GEAR R L2 descriptions and base information,
AP0 520, £280 | nvion NVIX NVIEY  INTERMEDUTEGEAR  VXGOOIZ e :
| e 520,50 TACE P IDLER 205 | vsad Ny, VSO0, Y772, VT8, V2006, W¥2010, 2000 20 Price: £13.25 - No VAT. Order Code: BOOKO4
AP0 ADING AGBID, AGEO1S
e BEEL DAIVE PULLEY fﬁ: NVIS0. NVITL V34 CAMGEAR VXGO158 £1.00
NV7T7, NV788
*=S000 REW IDLER %p | NV230NV250,NV280  IDLERARM VXPOS21 1" I _l
2 m’“ B B e 2 » {| VIDEO HEAD CLEANING STICKS
G, 1T, 1240 QUTCH CtaRr 4350384 £250
SR, 1247 1243, GHV1242, 1286, 1248 GHV1 247, 1248, BODO, RV, NG, B 10, M RV, NV 14, MVOTS, S5, vETe
S0l 5210,8215, mﬁo& o o VG0, NVGag0, AG1090, AG1200, 1508, Y810, 2100,
SN2, 12302, 1240 110p AG00, NVHEE, NVHID
GHVIA), 1242, 1m,@W'IM 12451246, GHYI 242, 1248 B0O0, NVIT0, NVAX, NVEPD, CAN GEAR VDGR00 (B2
SAR0, 8210, 8215, GHVPST, VCP4102, 4130 N0 VG, NVESD. NVG10, NVG 12, K12 Order Code: SP14
e o Nvmm.zum::m D(ER&M; VXPO3A p rdertLoqge.
W VX220 L DLER 4000000 NV2000, 20 DLER VXPO329 H
i 275
’m‘,‘m’“ﬁ Shen T T e %5 13P each pack of 25pcs
| MmAVI2VXLZS  LMITERPOST £130 | Nveis0.200,800,  DLERUNIT VXPR2% 0y
fmxEvivS o | NERECmCHED I
N2, Nve,uui NNVBE DLER vxpoaaam maonp Set of 8 Allen keys packed in
CLUTTHASSY 879515 250 | nvcao iGas i :” 4 plastic wallet
SW ISR 5.90.0.34, 3. 39.52.0 RVZX0 NV2S0, NVZ80  WORMWMEEL VXPOS0L 1600 Order Code: TOOL9
= & =5, 330, 62 NVA30, NVAS0, Nves, NV&S, NVES0, V735, NVI70, N80 o 1 3
e el IV e ooz s || 2o rem D Socsiie
me AVEX i Spnﬁmnvnku@w for video mantenanc:
GLUTGHGERR Psicos £190
FR-AEWY DLER 6413663 2o | Wer e, ez % > £1350
NVG 14, NVG15 NGB, NvGIG, 120, NV AVHTO
PLAYIDLER Bd14221 oy || s e L x;o R nmmoo P ?older N_!lt_)p 126mmx10metres 400§
RNV7000, mm bed gra 2001
FR-REW PULLEY £363531 80p | KVZ30NV250.NVIZ0  LOADING GEAR VAPUSIO nse u Si ICOH‘ LRy m
NVAZ, NS0, 260, NVEID. NV730, NV770, NY780, NVB10 Tubed Heat Sink Compound 25 gram  150P
FF-REW IDLER 8681471 20 | NV, v, Vo7, VG o Nvmz.wms.mmmm
PLAYIDLER w1 e R T D,U'I'CHGEAR A e ese | UNIVERSAL HEAD EXTRACTOR TCOL
WG'I W0, NVEN, chu_ NVG12, NVG1S, NVGm NVG30 Hand tool designed for
ESs-9500, 5700 CLER . &S 230p NV (400, NVH70, AGT000 extracting hard to remove
mmm 6800 6ET0R Lm NV280  LIMIFER R Q150 g
3 VI FRREWIDLER 6396971 1250 | ahv280, NV300, NV, NV3at NiE986, NVAT0, Nvedt, NVASD, PAvess heads without damage to
e S 17, 19, 3, VIS, 36, 3. 52, 61,62 NVAES NVEYG. NVShD, NV777, NW780, NVJBS, eithar the head or the
= = 5, 3=, 330,690 . NV2000, NV2010; 7200, 7900, NVGZ, NVG10, NVG 12, :
SFEE N3 FEREW, s 200p 1 NVGHM, NVGI5 NVG1E NVGI0, NVG 120, NVG130 NVG400, NVHZ0, mounting assembly.
g TR 319, T2 125, mmmmua 150 AG1000 Adjustable so as to suit
W 7, 208, 250, 255, 25, 260 VTG 1
by VReOn B0, VS0 CLUTCH BS0A20000 RSEGESEagpno:
VR1100, 1%&1&0 2500, 2200, 3300 i PRICE
VR3500, 3800, LIVATER POST £130
VR1100. lmmnzﬁm.a.zm 3300, 3500, 3600, IO
£225 VRE0S, VRSO0, VRIOO IDLER 280p
e Tel: 0181-900 2329
el -
L]
vmnm.nso. 1200 DLER = 1
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REMIOTE CONTROLS

e e _

Description rd Pri |
4 e S coerngaE _VCRAUGNMENT KjT
GRUNDIG PHILIPS {continued) SETOFS
TP150E RC 107 900p| RC38 RC 301 7507t |eaaiRk SO AP PATAUCERR e xR
TP200, TP300 RC380  800p| KT3 TEXT RC5301 - AanpafiRagEoTo=rr = CONTRO SRR | e
TPAGO RC 401 675p | RC5352 RC 5352 800p « BCA ADJUSTMENT T00L FOR TAPE GLIDEROSTS. & L20mm
TP530-600 RC60  850p| RCB37S RC5375  850p | | - rcatveesackension Toor * Teomm
TP390,TP510 RCE10 850p| RCS STANDARD RC 5534 850p +TENSION ADJUSTMENT TOOL FORVARIGUS USES . 2000
1 P62 RC621 850p{ RC5901 RC 5901 850p *VCR ADJUSTMENT TOOL * 3%Gmm
m. P850 :g £50 B50p | RCE903 RC5903  700p i Srmmsis S
660 Scrinwdrives
TP661 RC 661 gﬁg ?Q%g RC 148 909 .vw"“d oy
3} Order Code: TOOL10 Price: 2900p
HITACH| TC319:320 RC328 875p
CLEBOQ-CLEB3D RC 140M 7000 | TC356 RC 356 875p FUSES
A617402/655602 RC 192 87501 TCasg RC 358 850p —_— n;
A512120/230 RC 900 B0OD | Te360 RC 360 800p TIMELAG QUICK BLOW
A514790 RC 901 800p | TC385 RC 365 800p (20mm} {20mm)
AB088470 RC 9072 800p o Value |OrderCode| Price | Order Code| Price
A518612 RCS03 300p 160mA | FUSEO1 | 75P | FUSE1? | &0P
SCL002 AC9M4 850p | SERIES L RC 150 875 | | 250ma| rFusesz | 750 | Fusers | eop
€20% RC 905 gsop| 86173 RC882 80p | {31sma| FUsEss | 75P | FusEls | eop
Ab11940 RC 906 750p SANYO 400mA | FUSENd 5P FUSE20 60P
655602H RC 907 B00p| RC218, RC222, RC228, RC238 RC140M  70Cp | | S00mA| FUSEO5 | 75P | FUSE21 | 60P
T JXGE RC 878 850p ggm mg:gg gg gg gﬁ
IFB13, 14, 15 ac143 g75p| JXDE RC884 850p
F54 RC148 8503 VHR2300 RC890 850p 1A FUSE0S 60P FUSE24 BOP
125A | FUsEos | eor | FUSEZS | s0P
RG305 RC305  675p| RC628 RC865  %0p | |1%6a | Fusew | eop | FusEzs | eop
Eggﬁ ol 2(:306 8250 | gpagp 2a FUSEN | 50P | FUSE27 | 60P
2 C307 8500| Ghio1cESA, 123CESA, 204, 251 RC14O0M  B50p | [25A4 | FUSEI2 | 50p | FUSE2e | 60p
VS5 RUK RC 308 825p 315A | FUSE13 | 55P | FUSE29 | 50P
VS4-1 RC310 850p | SIEMENS 4A FUSE14 55p FUSE30 50P
MULTICONTROL (17C20) RC3t1 800p | FC616 RC130 B850p 5A FUSE1S | 60P | FUSE31 50P
KORTING FC631 RC 132 850p 6.3A FUSE1S | 60P | FUSE32 | 50P
18279, 18396, 18460, 18521 SF  RC108 g50pf FC742 RC 164 900p
40540 VTS RC108  900p{ sony L7 FUSES
LOEWE RM604, RMBG5, RMB06 RC 140 700p! || .GURRENT. RATING QRUER CODERSEEHICE
pe1i RC 146 850p | 32 CHANNEL RC140M  700p CERAMIC PLUG TOP
MATSUI RM613 RC141 7500 | |34 ggﬁ b
010270601 RC 889 850p§ RM632, RME36 RC 160 6750 | |1aa FUSE3S 100P
VX770 RC8%2  850p]{ Tatung T 20MMCERAMIC TIMELAG |
‘H}&E&l} : FXA . RC877 850p ﬂsﬂ mgsﬁg 133::
COLOR {6830} RC 166 850p | RC70 RC 883 750 i
| COLOR (7156) RC183  850p| FX70 FASTTEXT RCeod  850p o ot et
JAVA (7180) RC 184 850D} o crUNKEN A FUSE39 100P
MITSUBISH FB632 RCE32ST  850p [ Hom—— ey T
929P/03607, 939P/03603 RC140M  850p| rpeag RCE39ST  850p 22MM CERAMIC SLOW BLOW
NOKIA THORN/FERGUSON oa Fusees or
SATELLITE RC 550 850p /3547 RC 242 £50 154 FUSE46 210P
PRlRNE R N31-32 R34 aop | [P QusEs Sk
TC2336 RC35IN  850p| aymyee RO 628 Bmp 28MM CERAMIC SLOW BLOW
CMCT, TC3513 RC 356 87| 110 TEXT RC732 5,53 10A FUSE4S 875p
OCEANIC
3909500 RCZI  9000| oo KT Aoy e | [ ALTHERBOVE PRIGES FOR PACKS OF 10 FUSES ]
ORION 3vs5, FV11 RC783 800p
RC53 RC 892 850p] X100 FASTTEXT RC786 %53;) I.C. PRQTECTQR
PANASONIC TX190 STEREQ FASTIEXT RC789 p CPF10 ICPF38 ICPN10 ICPN38
EUR51200 RC200  800p| PROFESSIONAL RC790  650p e ror i)
TC2200 RC 201 8500 | 1osHiBA {CPF25 ICPNS ICPNZS
VSQ0357/NV730 RC 202 8750 | o3 AC 950 850 Slcag uiEupieach
TNQ1621 RC 203 S00p CT9317 RC 951 8002 Aﬁiﬁm?{t%!
e 201ReB RS2 800p | | runevos VRd60o. 4800 50 a0ty e, S Sooo
CARVEL, CONCORDE, RC108  850p s fts. Exdoity, Pon, inadt Proine; Schrvsder, Towada,
MR ec12  ogoe|  UNIVERSAL PROGRAMMABLE REMOTE CONTROL ST S e
Pl Controls up tod different devices which use infra red Amstrad Orlginal No: 153154
PHILIPS remote controls including TV, audio, VCR and sateflite. Used on Amstrad 008900, 8994, VCR2000, 6000, 8600,
RC5002,5154 RC 134 850p {need original remote control TC program) 8662, 8502, VCRB504, 8;20245704 8714, 8800, 5005,
KT3 NON TEXT RC 135 825p!  Ordercode: IR190R Price: 1950p 50 fits: Antitech, Boadstec, Casio, Crown, Fideiity,
63117032 RC178  8750|  westock Remote Controls for aver 5000 different Gggh::gﬁgggdg;ﬁ;;nﬁggﬂ;:‘g@;ﬂ;*
g%%mv SE ;gg ggp models. Ring for further detalls on 081 seo-zm Orgor AC203, Universum s
o p T el

GRAN DATA LTD

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

Telephone: 0181-900 2329 Fax: 0181-903 6126

OPEN Monday to Saturday. Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00
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JUST ARRIVED!!! NEW ITEMS

Satellite PSU Repair Kits Replacement Video Cassette Housings
Experience shows that 50% of all receiver | wax MODELS : £00E
power supplies ‘bounce’ unless the correct |~ axal VS35, VS 53, V556, VSS8, VST Crin
precautionary measures are taken when | Granapa VHSDP1 : CHOS
being serviced. A kit of all the recom- ‘ VHSYJ2 CHO1
mended parts is supplied for the 4 most | “cowstan GHV1290P, 1291P, 1295P, 3400, 73401, GSE1295P. GSE1897P. 200010, 200510, cHos
popular medels, which when fitted should VCP4200, 4300, 4301, 4305, VCP4306, 4311, 4315, 43164320, 4321. 4325
overcome this. GHYS1, 1221, 1232, 1240, 1241, 1242, 1244, 1246, 1248, GHVE040, 8200 Ci26
FERGUSON & J.V.C. ~ 338, 339, 8343, 8344, 8951, 3VS, 3V36, IV4S, HRD 110, 117, 120, 127, 225 CHO1
MAKE & MODEL ORDER COBE  PRICE VA2 343, 3V44, IV45, 3V48, 3V52, 3V54, 3V55, 3VST, 8345, 8347, 8348, HRD140, CHO2
PACE PRDS00, PRDS00 SATPSUY B50p 141, 180, 157, 158, 169, 250, HRD267, 455, 565, 566, 725, 755
PACE 559000, 9200, 9010, 9020, 9220 SATPSU2 £50p 8948, 8950, F¥10B, 121, 13H, 14T, 208, 29R. 221, 26, 305, HRD230, 430, 630 CHOY
_AMSTRAD SRD510, SRD520 SATPSU3 650p 3V58, V58, 3V64, 3V6S, V1 1R, 8950, 89S1, HRE170, HRD180, HRD370 CHO4
AMSTRAC SRD500 SATPSV2 650p FY31R ‘ _ CHig
: HRD515, 520, 527, 540, 550, 580, 600, 610, 620, 650, 57¢, HRDA34, 840, 850, 850, 4050, CHz20
Replacement Video Heads 6500, FV3TH :
= = — = = -
MAKE MODELS - PRICE KRS0, 530, 839, 60, 910, 960, HRDY70, HRDXJ0, FERGUSON FVSTH CcH2?
.
HITACH! VTS70, VT575, VT576, V1580, V585 3100p LTy VH3605, VR3905 = CHo1
— AR T VR3916, 3526, 3946, 3948, 3376, 3386, 1945, 3997, 6348 CHo2
A SR 2100 VR3916, 3526, 3946, 9945, 3976, 3986, 3995, 3997, 6048 Ccro2
NC& = =
FERGUSSON  HRD50, HRDI60, HAD38D, FV46 S000p HATIONARRANS OIS0 i Shos
T ry=m—— Z— NEC. NE3IOEG, NSI1EG, NE3IZ, NEIFEG CHOT
MITSUBISHI __ bSEBl F000p B ¥aas : L0
B R AL NVES200, NVFSo0, v vE000. PHILIPS CASSETTE LIFT ASSEMBLY (68120356) DV186. 150, 285, £71, 562, 761, VA 180, CHOS5
R sonC L3 = 6182, 6185, 6285, YRE290, 6281, 6293, 6362, 6367, 6393, 5467, 5458, 6470, VRESS1,
. I‘.J\iHDmO. NVHO101, NVHF 100 3100p 6670, 6760, 8761, 6870, 6970 =
G S 1400 VRE44T Chzz
AG7330, AG7350, AG 73565, AGTE50 50000 Vet s
s NYES 100 Sobop 43386 CH24
=i nnﬁsaumu e —per- SE00 SHARP VCA100, VOHES1. VOHES2 CHZ2
b s 2100 VCA103, 103GV, 105, 105GVM, 254GVM ; cHzz
VHR7800, VHR7E10, VHRS000SF, 3T%p - —
VHREB0ISP, VHRD4300 VCS211, 248, 5055, 605, VEB230, VCDBOGG, BI0G, VCT212. 310, 410G, 610 CH24
'SHARP VCHE0, VCHB1, VFHB1S 2800p TELEFUNKEN VR2970 CHO2
VCA33, VCA3G6, VCA4S, VCAAS, 1500p THOMSON V320, 321,323,326, 4200, 4300 CHO1
NCAGENCALS, V342, 343, 352, 353, 360, 364, 368, 4210, 4230, 4260, 6400, V5500, 6000, B540. CHo2
SRR AT Zo0 TOSHIBA V55, V57 ] CHO
SONY SLVESE, SLV715, SLV7S7, SLVTT7, 4500p V65, V68 CHO2
SLVa15, 5Lvaz5
=
SLVaE3U8__ 200 | Service Aids Cassette DC Motors
CCOF340E, CCDF500E, CCDVSOE, £800p
CCOVESE, OCDSPSE DESCRIPTION VOLUME  CODE  PRICE MOTOR TYPE
e = VIDEQ HEAD CLEANER F5ML SPO1  140p &V MOTOR
_()__gl‘l inal Video Heads SWITCH CLEANER I76ML SPO2  150p f‘zvac(\:Jcp::n -
MAKE MODELS PRICE SILICONE GREASE Z00ML SPO3  170p 12V CCWMOTOR
NATIONAL NVG20, NVG21. NVG22, NVG25 3000p FREEZEIT 170ML SPo4  2z0p _13.2 CCWMOTOR 3 v
PANASONIC  NV(G25, NVGZE, NVG200, NvDas
PART NO: VEH 0343 FREEZE 1 a0 seie 3sop | Cassette Tape Heads
NVG33, NVGA6, NVGS, NVLZ3 2500p Rt oD A0OML . SPOS V%P | meaptvee
NVL25, NVL2B
PARTNOQ: VEH 0417 ANTISTA'I?C 150ML SPO5 170p MONO HEAD
—_— AERCKLEANE _ 13ML SPO7T  200p STEREQ-HEAD
NVJ30, NVHI33, NvL20, NVL21, ‘27000 - e MiNIHEAD
NVG30, NVG31, NVGAD, NVG130 AEAO DUSTER ML e Sk 2200 AUTO REVERSE HEAD
= . PARTNO:VEHD416 AERODUSTER 400ML SP17  4zsp Soldering A v
Aundio Control Head ERSIESFar o oo awp | SO-CETINR ACCOTIONES
I T TR GLASS CLEANER 250ML SP10 160p DESCRIPTION CODE
AMSTRA : 15075 = ANTEX SOLDERIRG IRONS
$igwd on: AMSTRAD TVRI1, 2. 2, VCA4600, 4600MKIl, 4700, ERTERLEE 250t s 9633 i 200 25 WATT 240 VAC [XS25W 240V) 5101
! ﬁ.m»ﬁ.l:srzlbxécm 4800 5200, 5600, 6600, VIP3000, 5000 EXCEL POLISH 80 250ML SPI18 150p 15 WATT 240 VAL (XS15W 240V) 5102
Miso fits: , FUNAJ, HINARI, PROLINE, SCHNEIDER, _ 25 WATT SPARE ELEMENT 5103
| TOWADA. UNIVERSUM ORDERCODE: AHO1 PRICE- 1350p | _ ACHESIVE 120 il BRI 15 WATT SPARE ELEMENT 5104
AMSTRAD ORIGINAL NO: 153134 LABEL REMOVER 130 WML SP20 2400 | SHITFRING STAND & SPONGES
MC&AMS%%MQ}wm' 5000, 6100, B60C, 8602, REFURS 140 ADOML SP21  240p SOLDERING STAND [MADE BY ANTEX) 5108
S603. VCRIE04, 8700, 8704, 8714, 8800, 5005, 8244 : SPARE SPONGE S109
Asq fits- ANITECH, BONDSTEC, CASIO, CROWN, FIDELITY, TUBE SILICON GREASE 50 GRAMMES SP11  200p =
SOLDHAND, GRANADA. HINARI, MARQUANT, OME GE, PROFEX. TUBE SILICON SEALANT WHITE 75ML SP22.  280p 18 SWE 500 GRAMMES S110
SCHNEDIER, S£G, SENTRA, SHINTOM, TASHIXO, TATUNG, - . 20 SWG 500 GRAMMES St
FOWADA, UNIVERSUM ORDERCODE: AHO2  PRICE: 1450p TJUBE SILICON SEALANT CLEAR 75ML S5P23 80D O MAES SH
1 = ; TUBE HEAT SINK COMPOUND 25 GRAMMES SP12  150p A s =
Replacement Audio Control Video Sound T e B2
% i _ DRIVECLEANER 50p SOLDER MOP STANDARD GAUGE 12mmx1.5M  S107
Head for National Panasenic prmrm T 200ML sP25_ 150p |  SOLDERMOP12mmx10M 113
1 s ST DESOLDERING PUMP S105
| PART NUMBER _ MOSELS PRICE COMPUTER CARE KIT — _SP26  2100p SPARE NOZZLE S106
£ ¥BR 00N NVGT etc 875p " -
| oIV e All the sbove tems are manufactured by Servisol Transistors & ICS
§ . p—— If you purchase mare than one Servisol Product, postage BYJ 5044 (PHIL) 80p  MJE 13009 1 25C 35854
- LTS Sa7sh I & package will be charged as foliowe: sl m" MIE To00s 120 250%a
o VBR 0103A NV250, NV450 ete 25p 300p for 5 cans  450p for more than 5 cans APt 5503 Stk on5 800p A
3 von 0125 B2Sp - 13408 350p TODA2030H 100p 25K956
S;gcao 2005 %Apzmcs 200p zsmoza
] - s 200p 47CATAN 1
| § way Preprogrammed Universal Remote | CD Pick Ups < | a0 =op  Saa i zzgp’ o B
3423 1 1 68000
Control SONY OFTICAL PICK UP MI s s Rera Sop 825147
W B Lolto R R e = S PART NO: KSS210A SONY COPC 301M, COPC 305M 2200p | MI15016  350p  2SC 3885 3sop
A sangh opergte Televisions, Vi S al atellite . i
= _ Plus Auxillizry Optiohs !t Fita mott Sony, Akal & J.V.C. Portable Hi-Fi and Midi Systems
|| *Bepdaces up (0 8 remotes with one * Simple 4 digit setup routing GRANDATA Lm
~ Concois 1000y of models = Teletext functions with Fastext PART NO: KSS2108
< Taar flerge key) layout © Code Search Facility USED ON MODELS: Tel * °l8I _900 2329
= Seyksh and easy to operate * Replace broken or lost remores CFD100, 105L, 120, 300, 440, 454, 455, 50, 500, 55, 68, 60 Y
* Originai Remote not required = *
Order Cods: WAY Prics 14s0p + VAT | CTOSS.750,755.760.765,770.775,4405, W00, 1005 2200y Fax: 0181-903 6126
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NIKKATBABY 10 REGULATOR,

ELC EAST LONDON COMPONENTS [l LINEOUTPUT TRANSFORMERS [ivirert e v B Lore Sy B e S ] R st
= VER 100 MODELS AN5435 250 3000 STKJ218 700 TDAISE6 400 | 210N £12 i
AUDIO TELEVISION VIDEO axa Tshi ANSSIS 798 MdoiBB1 850 STKI%6 @50 TDAISIE 4100 VHS ALIGNMENTTAPE |
2570 19.99 1420 16.99 ANS523 25868 Mdaam 850 TK7308 425 TDA1520 4.00
COMPONENTS AT VERY KEEN PRICES = o s 1638 AN 130 Mssiige 1000 STOME 430 ToAlR!  3%0 BAND TRACKING, TAPE
TEL' 0181472 4871 FAX: 0181-503 5926 mmtm 1w e me A im Eﬁ;t ﬁ ez 3% ;g::‘;?.‘fﬁ 5% TRANSPORT, FM PICTU
£ #
HmOTE CONTROLS FROM ﬂ% CTv2200 1499 MITSUBISHI BA718 %Q oy 425 STR3125 599 TDAII7O 10.00 CURVE. AUDIO SYNCHEAD
B L e R e T
£17.99 BUS| i : PLAYBACK SWITCHING POIN
IDLER TYRES 50p 1+, 25p 10+ —- = g;eﬁ ::g ml?s 16.99 &9}3’1‘ = 3““m7t ;ﬁ qﬁ‘gﬁu 6.00 E:zzgosg :gg £39.99
VIDEO HEADS FROM £6.99| BEEIEUEIY | 105 v % i 1335 DAL Y MBE  Je0 SIRANe % ToAn  am PATTERN
OVH' 200 mﬂdels at vel mrxﬁVe . PG-753 ZX2000 450 K2 1699 BAG213 293 MEBIZN 293 TR40000 555 3.00
AKAl, AMSTRAD, FElrtvSUSON, F{Dsz% FERGUSON KT s BlEs [ G 5 SR 8 Rk im GENERATOR
Y L " 1699 16.99 199 MDA2062 425 STR50115 8.50 600 5;75 Colour bar Crosshmch,
GOLDSTAR, HINARI, HITACH), LOGI, S 300 Imml 3ty Toass 7o Staircase.
MATSUA, ORION, PANASONIC, SAISHO $TKA33 483 STRSS041 S50 TDAISOS 400
SHARP AND MANY MORE 650 ITASS0ai 850 TDASE) 326 | COMPACT PORTABLE
e 76 CIhoime coo Toaver o £84.99 only
VIDEO Spm STK463 10.00 5TROSS41 7:99 DA3SES 3.00 -
S TKAEE 750 & 800 TDA3SIE  7.00 Capacitance Meters
VIDEQ IDLERS, CLUTCHES TXoua0 ;';-1§ %‘% i% ﬁ?g% @g Capacitance Meter PG015
BELT KITS, PINCH ROLLERS TXa2s 593 SAsww 899 TpAess 299
BACK UP BATTERES, TV doses e Sl o BRSe L
SWITCHES, CD SPIN MOTORS STKZ50 500 S5AAIZS3403 1300 TDASS0 3.7
s STK3041 . SAASOO0 250 TDALSO 475
FAULT FINDING BOOKS Shcoai €50 Swason 430 TDAdsor 500
EQUIVALENT BOOKS Shiter Loy caae 3B AR 1B
100 & S04
JAPMSE TRANS‘STORS STK41211 708 SAASO3D 485 TDA4504 499
e s G BT E i
S | 1.1
STK: ] 650 TA TOA4E01 199
;mswlmm ﬁg ﬁggiﬁ 37 Tﬂ%ﬁ 1% AR 4% | Anaccurate, capacitance meter
& } STKA 0 T DA ! ding me
e R R B
WITK FOCUS £7.99 STKate2ll 40 TA T J
POWER SUPPLY MGD KITS T CPT2243 1639 CT28108 2998 iasz8? fw Skeml dee Ta 75 260 2099
FUNCTION SWITCH 45 RFPLUG & CPIzziE 838 SOLAVOX  thisid TKatx 3% Tam 28 2 5% s Sy
swoer |(E HE BET wa R IR BB 1B BRIt M ServilCernes
ELCEAST LONDON COMPONENTS 7613 1699 1GR3 1658 [adass 29 STKesss 79 Tase0 400 Ubeiame 220
13306 93 SONY 289 STK. T ;
LONGONES 1D, TEC oeraresys  im S pue g2 EE iR mAREUAR e E
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Then and Now

A significant anniversary occurred this
month while we were prepaning the
current issue of Television for press:
forty years ago. on September 22nd
1955, regular ITV broadcasting began in
the UK. The Croydon transmitter started
to do its stwuff, and Associated
Rediffusion was on air. As with the
BBC’s services, I'TV started in London
then spread gradually across the UK.

By 1953, boosted by the Coronation,
some three million TV sets had come
into use in the UK. On that day in
September 1935 about 190,000 sets
could receive the new transmissions. TV
was slowly becoming a major part of
people’s lives in the UK, but the real
growth in TV set ownership and viewing
was still to come.

Looking back at the technical writings
of the time. one might today be puzzled
by the sense of alarm at what was in
store. Would the ‘small” Band INl aerials
be able to pick up enough signal? Would
what was picked up be lost during its
passage down the coaxial cable? Would
sets be stable enough at such
frequencies? Would everything be
drowned by all sorts of horrible radiation
and interference?

There was in fact some cause for
concem. Sets were then incredibly
primitive by today’s standards — not only
with respect to the circuitry but also the
quality of the components. Flywheel line
sync was just about to appear, and in
many areas you required a ‘fringe’
receiver with an extra i.f. stage. Even the

valvcholders could do nasty things
(though some chip holders in later
generation sets weren’t all that hot
either). The broadcasters were also
struggling with primitive equipment.
Cameras had to be set up individually
before use, and the transmitters required
contintous  attention. Looking  at
contemporary pictures of the Croydon
station, one wonders how anything was
kept going at all. Just a few weeks after
the start of ITV, the transmitter lost its
sound output for over an hour. Would
you believe it, a screen grid feed resistor
in the tetrode sound modulator output
stage had gone open-circuit? Those on
duty spent the best part of that hour
checking the power supply.

But to have got anything up and going
in time was an achievement. The
Independent Television Authority, which
was responsible for the transmitters,
couldn’t be set up officially until the
Television Act, which established
independent television, became law in
July 1954. That didn’t leave much time
to undertake the design and engineering
of the equipment required for the new
services at the new, higher frequencies.
It was fortunate for ITV that it could
acquire engineering knowledge and skill
from those who had leamt it at the BBC.

The start of TTV had greater social
than technological ~ consequences
however. It helped bring about a change
from the cultural stuffiness that
predominated in much of the media up
to that time. You might not think that an
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extra channel could make all that much
difference. But with TV still in its
infancy, it did. The debate on the
Television Act had been long and bitter.
Those who felt they had the nght to set
the cultural tone of the time were
justifiably apprehensive about what
might lie in store for them.

The forty years since 1955 have seen
extraordinary changes in consumer
electronic technology. One wonders
what those who worried about oscillator
stability in Band Il would have thought
of the idea of today’s stable LNB
oscillaters, and of the current situation
and the wonders on the immediate
horizon? There was then no video
recording even for the broadcasters: now
we are about to have hand-held digital
camcorders. A digital anything other
than a one-off computer was
inconceivable in 1955. Yet now we have
the domestic PC and 32-bit games
systems. F.M. as a transmission
technique had been around for some
years in 1935, but no one would have
anticipated digjtal transmissions. For
video this remained impossible until the
communications boffins started to work
on signal compression technmiques. In
1955 the start of a second TV channel
was a major step forwards. Today we are
blazé about the prospect of hundreds of
channels, with interactive operation on
some, coming to us from satellites and
via fibre-optic cable systems.

It wiil be interesting to see what the
next forty years bring!

ADVERTISEMENT SALES EXECUTIVE

EDITOR
John A. Reddihough

PRODUCTION EDITOR
Tessa Winford

CONSULTANT EDITOR
Martin Eccles

EDITORIAL OFFICE
0181 652 8120
Fax 0181 652 8956

Note that we are unable to answer technical queries over the
telephone and cannot provide information on spares other

than that given in our Spares Guide.
PUBLISHING DIRECTOR

Susan Downey
ADVERTISEMENT MANAGER
Carol Nobbs

0181 652 8330

TELEVISION NOVEMBER 1995

AND PRODUCTION

Pat Bunce
0181 652 8339
Fax 0181 652 8931

SUBSCRIPTIONS
01444 445 566
Fax 01444 445 599

Ordering hotline for subscriptions with credit card phone 01622
778 000 and quote reference INJ. 24 hour service

David Sanders

NEWSAGENT ENQUIRIES

0181 652 8152, Fax 0181 652 8997

COVER PHOTO

This month's cover photograph shows the YC sigrial processing
PCB used in the Mitsubish: HS-M30VB, a Hi-Fi VCR with
auto-tuning, Video Plus and teletext.



il e i

Satellite Workshop

Although I don’t install satellite
systems now I often receive calls
about installation faults. Sometimes 1
can help while sometimes I provide
the number of a local installer. On
this particular occasion 1 was
intrigued,  because the  system
concerned had been instalied by a
firm that always does an excellent job,
Here’s how the customer described
the problem to me over the telephone:

“T can't get Sky One, though every-
thing eise is all right.”

I asked him to tell me what he saw
instéad of the Sky One picture.
“Nothing” he replied firmly.

Getting Nowhere

Now some customers eXasperate
me, and I could tell that this was
going to be one of them. “I need to
know exactly what you see on the TV
screen when you select Sky One” 1
explained, as patiently as I could.
“Nothing™ he maintained.

A woman’s eyesight is sometimes
better than a man’s. Having estab-
lished that his wife was present, I
asked whether I could speak to her.
Although suspicious, he passed the
handset over.

“Your husband has problems with
describing colours™ I said kindly, “so
I want you to tell me exactly what
colours you see on the TV screen
right now.”

“Just black and white lines and the
whole picture keeps jumping” she
replied.

“Any decoder messages?™ I asked
hopefully. “Does it say ‘Please insert
card’ or anything like that?”

“No — oh, yes — but it’s gone
again.”

“And the other channels are all
right?”

“Yes, but he wants his Star Trek,
so you’ve got to fix it quick.”

As this particular customer lived
only half a mile away, I suggested
that the receiver was brought along to
me for testing.

The husband amrived within
minutes, clutching a Nokia SAT1700
to his chest. It was still warm.

T connected it up and selected Sky
Onc. The message ‘Please insert card’
immediately appeared. When 1 did so
the picture cleared, producing a nice,
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stable picture with no obvious fault.
Since it was almost lunchtime, [
offered to call at the -house to see the
actual problem.

An Extension

When [ arrived we reconnected the
receiver and, sure enough, the Sky
One channel gave every appearance
of a very weak ‘'signal. The other chan-
nels were almost perfect, with just a
few sparklies on Sky News. This was
unusual, because in the UK Sky News
is one of the strongest signals.

1 connected my spectrum analyser
and found that a marked dip in the
signal level was apparent with some
transponders.

“When did the problem start?” 1
enquired.

“I ast week, after we moved it from
the dining room to here.”

“Who actually moved it?”

“Harry did. The cable wasn’t long
enough, but he used the proper stuff —
with ‘satellite’ written on it.”

I could visualise the problem and
knew exactly what I was going to find
before I entered the dining room. Sure
enough, the cable had been extended
by soldering an additional length to
the original. The joint caused a
massive impedance mismatch — in
fact I was amazed that any signal
reached the receiver.

As a temporary measure I fitted an
in-line threaded barrel with F connec-
tors to join the two lengths of cable.
This improved thc picture enor-
mously. My final advice was to call in
the original installers to replace the
entire cable length if they were still
unhappy with the signal quality.

Thankfully, with only the first five
minutes of Star Trek missed, the
customner was happy to pay my call-
out fee.

Another Call

I’d just arrived back at the work-
shop when the telephone rang again.
“You’ve got to help me — my neigh=
bour has threatened violence.”

Apparently whenever the caller
moved his dish it caused interference
to his neighbour’s television receiver.
A lengthy discussion suggested that
the dish actuator motor was the cause

Jack Armstrong

of the intereference, to both the
caller’s and his neighbour’s TV set.

“Are you sure that you've
connecied the cable screens to earth at
the back of your positioner?” I asked.

“Of course! I've done everything
right.”

The receiver/positioner combina-
tion was, he said, of Uniden manufac-
ture. I offered to inmspect the
instaliation for a nominal call-out fee
and we arranged for an evening visit.

Pace PRD800/900 Receivers

A Pace PRD900 receiver came into
the workshop recently with a curious
fault. The picture obtained via each
scart socket was perfect. It was very
dim when the r.f. output was used. |
noticed that tapping the receiver
changed the brightness.

I carried out all the usual checks
around the modulator, looking for
broken joints and cracked tracks. As
visual examination didn’t reveal
anything amiss I resorted to the scope.
The level of the video input at the
modulator was seen to be very low.
But why? It was a fairly simple task
to trace the signal back to buffer tran-
sistor Q1035 in the feed to the modu-
lator. This is a surface-mounted npn
device near the centre of the board. A
good, healthy signal at its base
contrasted with a very low one at its
emitter. Replacing the transistor cured
the fault, but why should tapping the
unit have had an effect?

Since then two other receivers with
the same problem have come in. One
produced no video at all from the r.f.
socket. The other one would work for
a while but would then start to modu-
late the picture, turning it from bright
to dark as though someone was
scrolling through the contrast settings.
In both cases replacing Q105 cured
the fault.

A subsequent call to Pace produced
the advice that when Q105 fails in a
PRD800 or PRD900 receiver with a
serial number above 345100000 the
330Q2 surface-mounted resistor R559
in Q105’s emitter circuit should, if
fitted, be removed. Ouly PCBs with
part numbers that end in 204, 214 or
224 (printed on the top of the panel,
next to the card reader) are affected.
Removing R559, which was origi-
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New!

Handheld TV Test Pattern Generators |
you can build for yourself! New range, new features!"

For only £69.95, you can build a "CUSTOM TELETEST" for yourself.

Your ideal Christmas present! We can even send it gift wrapped to you for December 19th!

At £69.95 the standard version has 4 TV test
patterns, 1KHz audio, RF tuneable from chs 32-40 |
inc PAL I /G sound, and line out audio & video.

At £89.95 the deluxe version has ali the standard features plus
extra test patterns. 6KHz audio, S-Video (Super VHS / Hi-8),
programmable on screen text, and patterns over external video.

At any time, you can upgrade your standard to a deluxe version for only £29.95. That’swhy they're called CUSTOM TELETESTs!

Easy to assemble with only a few basic tools. Adequate calibration can be done with a good TV.| ALL PARTS ARE INCLUDED!

Full ealibration can be done with an oscilloscope and a TV. A free back up service is provided. |

This means the case, sockets, stickers,
modidator...everything! The only

Free UK P&P. Overseas £15. All prices exclude VAT. All products have a 1 year parts & labour guarantee. | thing you need to buy is a 9V batrery!

For ready built TV Test Pattern Generators with “textbook accuracy”, the TELETEST Quicktest (£99.95)
TELETEST (£149. 95) and TELETEST PRO (£209. 95) are all available from 0ZAN and good distributors..

Freecall

for your free information pack.
Lines are open 8am to 10pm 7 days a week.

@] Or write to: 0ZAN, FREEPOST, Wimborne, Dorset, BH21 7BR. Fax: 01202877271

Overseas: 0ZAN, 37 Haviland Rd, Wimborne, Dorset, BH21 7SA, UK.

nally added to meet a particular
setmaker’s requirements, reduces
Q105’s dissipation by increasing 1ts
emitter load resistance.

A Pace 889200

A Pace S§89200 IRD that was
brought in would flash its LEDs in
sequence, but that was all. The
flashing slowed down when the 1.NB
was disconnected and the decoder
was removed. This suggested that
there might be a current overload
somewhere.

The usual cause of this problem is
the (-22Q fusible current-sensing
resistor R13 being of incorrect value,
People often fit a 2-2Q resistor by
mistake. This unit had not received
any previous service attention
however. I replaced R13 to be on the
safe side, but this made no difference.
I then measured R11, which was
correct at exactly 4.7€), and checked
all the diodes in the power supply. As
Cll (1pF) sometimes causes the
problem I replaced it and made sure
that its connecting tracks were all
nicht Next I measured the value of
the 100Q surface-mounted resistor
that takes current from the feedback
winding on the chopper transformer
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to the control chip. It was fine.

I measured all the tracks on
primary side of the power supply
circuit and disconnected the diodes
on the secondary side. The power
supply still pulsed. T recalled that on
one occasion the fault had been
caused by an open-circuit feedback
winding on the chopper transformer.

So 1 replaced the chopper trans-

former, though the original one
measured all right. Still no luck

I then thought hard about this. If
there wasn’t a short across one of the
outputs, and the feedback circuit was
definitely working, the only other
possibility was the resistance that sets
the output voltages. This consists of
two  parallel-connected  surface-
mounted components with values of
1kQ and 15kQ. When measured, the
value of the combination was 1-8kQ.
Bingo! Replacing R7, the 1kQ
resistor, cured the fault.

Back to the Uniden

After tea I drove to the house of
the man with the Uniden system. On
arrival I was somewhat surprised to
find that the nearest neighbouring
house was some twenty metres away.
Quite a distance to be suffering from

Tel: +44 1202 877270 Fax: +44 1202 877271

interference radiated by screened
cable. Inspection of the wiring made
the cause of the problem obvious
however. Four-core caravan cable
had been used for the motor and reed
switch feeds, with twin bell wire for
the polariser.

“It loses its position too” the man
said helpfully. T wasn’t surprised.
Without any screening, the cable
would not only radiate motor interfer-
ence to any nearby equipment, it
would also interfere with the posi-
tioner pulse-count circuitry.

I offered to replace the entire cable
run - about fifty metres — with prop-
erly screened motorised ribbon cable.
The owner quibbled about my price —
until he spotted his neighbour peering
over the hedge. As I don’t do installa-
tions I arranged for an installer I
know to ‘do the job, and still make a
profit.

At least the man had the courtesy
to phone me the following week to
say that the new installation had
cured his problems and that the
picture was actually better than
before. I can’t say why, though
screening the polariser wires had
probably helped matters. Dithering
the skew at 50Hz wouldn’t do
anything for the picture quality!
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Line Output Stage Fault

Diagnosis

The line output stage is a common cause of set failure.
Sometimes the faulty component is readily identifiable.
Often however components are changed on spec and then
cither fail immediately when power is applied or during a
soak test. To be better equipped to deal with such situations,
it’s desirable to understand basic line output stage operation
and the limitations of the various components involved.

Line Output Stage Operation

Fig. 1 shows the essential elements of a line output stage.
It doesn’t include a line output transformer, because in
modern sets the transformer is primarily a convenient way of
generating extra voltages, in particular the e h.t.: it does not
play a part in the actual c.r.t. scanning.

When the line output transistor Tr is switched on by its
drive signal, the current that flows through the line scan coils

HTO=—

2 CR

Line drive
— e =

Fig. 1: Basic elements of a line output stage.

L increases linearly with time. The corresponding linearly
increasing magnetic field in the coils deflects the spot on the
screen from the centre to the right-hand side as viewed from
the front.

After about 26psec (depending on the transistor’s switch-
on time) the current, with a 110° set, has reached about 2-2A.
The output transistor is then switched off. Because of the
inductance of the scan coils, a declining current continues to
flow. As a result capacitor C, which with L forms a resonant
circuit tuned to the flyback speed, is charged. At the point
when the transistor is switched off the coil, which has an
inductance of about 1-8pH, has stored about 4-4mJ of energy
(calculated from energy = 0-SLP). This energy is transferred
to C. L and C form a parallel tuned circuit, since CR behaves
as an a.c. short-circuit.

While the circuit energy is being transferred to C, the spot
moves back to the centre of the screen. This is the first part
of the flyback, which ends when the current flowing in L
falls to zero. At this point the voltage across C (and the tran-
sistor) has risen to about 1-2kV, and all the energy is stored
in the capacitor. Because of the resonant action, the capacitor
now starts to transfer its energy back to the coils. After 6psec
the current through the coils has again built up to 2-2A, but
this time the current is flowing in the reverse direction —
from L to C. The spot is thus deflected from the centre of the
screen to the left-hand side.

The flyback is now complete, having taken 12psec, and C
is fully discharged. Since L and C form a resonant circuit,
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the energy would next be returned from L to C, with C
recharging, this time with reverse polarity. When the voltage
at the junction of C and L 1ries to swing negatively however
the efficiency diode D switches on, providing a clamp action.
The declining current in L passes through D and CR. Since
the efficiency diode shoris out C, the carrent decreases
linearly. After about 26usec the encrgy stored in L has been
dissipated and the spot is back a1 the centre of the screen.
The drive circuit now switches the line output transistor on
again, and the cycle is repeated. The relevant waveforms are
shown in Fig. 2. Note that because of Josses in the circuit the
timing departs slightly from the ideal. The transistor’s switch
on time is adjusted to compensate.

The arrangement shown in Fig: 3 iakes us a couple of
steps towards practical circuitry. The scan coils are capaci-
tively coupled to the rest of the circnit, and the supply
current flows through the prisary winding of the added line
output transformer. The line output transformer’s inductance
is about 4mH, and at the end of the forward scam about 1A is
flowing through its primary winding. As a result energy is
stored in the transformer and is subsequeatly used to produce
the e.h.t. and various other supplies. All the energy used to
generate these supplies is stored in the line output trans-
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Fig. 2: Basic line output stage current and voltage
waveforms.

former’s inductance during the 26psec centre screen to right-
hand side part of the forward scan, since this is the only time
when current is taken from the main power supply in the set.
The line output transformer delivers the energy stored in it
to the auxiliary loads during the following 38psec peried.
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The line output transistor’s supply voltage is about 150V, its
average current being about 0-5A with a duty cycle of 40 per
cent. Thus about 30W is delivered to the transformer’s load
circuits. The polarity of the e.h.t. winding is arranged to take
advantage of the highest rate of change of flux in the trans-
former, during the flyback: thus the e.h.t. is generated using
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Fig. 3: Addition of a line output transformer and scan
coupling capacitor to the arrangement shown in Fig. 1.

one quarter of the tumms that would be required if the forward
scan was used instead.

Line Output Transistor Operation

The line output transistor has to be able to pass the full
current of 4A and withstand the 1-2kV peak voltage that
occurs across the tuning capacitor during the flyback. Junc-
tion heating in the transistor occurs mainly when: it is
switched off, i.c. as the flyback begins, and is caused by
switching losses. The other time when the transistor can heat
up is when it’s switched on, but it is driven rapidly to satura-
tion. Once in this condition there is virtually no voliage
across the transistor and thus very little dissipation. Aver-
aged over the full 64psec scan cycle, the transistor’s dissipa-
tion is less than a watt. A critical factor is the transistor’s
Safe Operating Area Characteristic (SOAC). This takes into
account all circuit conditions.

Besides over-current, over-voltage and excessive junction
temperature, transistors fail when they are subjected to
excessive instantaneous power pulses. These initiate second
breakdown failure. This is a thermally triggered avalanche
effect that’s similar to the results which would be obtained if
several transistors were operated in parallel, some having a
lower voltage drop for the same current than others: these
would pass more current, overheat, pass even more current
(thermal runaway) ending in device destruction.

Fig. 4 shows a typical SOAC curve. It indicates how the
instantaneous power must stay within strict duration limits.
Transistors with similar current and voltage ratings won’t
always survive in power switching circuits if their SOACs
differ.

Base Current Turn Off

The speed at which the transistor’s base current is turned
off when it is brought out of saturation at the end of the
forward scan has to be carefully controlled to reduce stress in
the transistor. A very rapid base current switch off will result
in rapid but only partial collector current switch off, as
current carriers will be trapped in the high-resistance
collector region. As a result there will be maintained
collector current flow at the time when the collector voltage
is rising rapidly, and thus excessive dissipation. To prevent
this, the base current switch off is slowed down by adding an
inductor in series with the base — generally the driver trans-
former’s secondary winding fulfils this function.

The components used in the line output transistor’s base
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circuit are always of low valué, as the base cusrent can be as
high as 2A in a 110° set. The transistors are not guaranteed
to have a gain of more than about two when saturated with a
high current flowing. It follows that all base circuit compo-
nents must be robust and well soldered.

The Line Output Transformer

It’s well known that the line output transformer, particu-
larly the e.h.t. section, operates under high-voltage stress.
Remember that the primary winding carries pulse voltages in
excess of 1kV. All this is taken into account in the design
and construction of the transformer. Yet line output trans-
former failure is still quite common. Internal heating
produces mechanical stress in the winding insulation and at
the terminals, because of thermal expansion. As some of the
heat is conducted to the PCB via the soldered joints, these
must be properly made. Otherwise the result will be further
increase in temperature and stress.

The Efficiency Diode

The efficiency diode is also a highly stressed component,
as it has to withstand a reverse voltage of 1-2kV. Again it’s
important that the soldered connections are good. The
diode’s average forward current is 1A, with peaks up to

Collector Max. peak collector current .
curreat ’/ : /..S;JS W
104 ) \
: A —
_100pS 2 D
L~
TA =
_»2m$
(e
100mA \ _~DC.timit line
\ 7=
10mA <4 i . - ==
0534 1 10 100 1k C-E voltege

Fig. 4: Safe operating area characteristic for the BU508
line output transistor. D.C. operation must be below the
line ABC.

A: Operation limited by the maximum d.c. collector
current.

B: Operation limited by the maximum power rating
(125W).

C: Operation limited by d.c. second breakdown.

D: Permitted limits for pulses, with one per cent duty
cycle and the durations shown.

2:2A. If the connections are not good the resistance intro-
duced will lead to overheating, making reverse breakdown
more likely.

In some practical arrangements the efficiency diode is
encapsulated with the line output transistor. In circuits that
use an EW diode modulator, the efficiency diode function
may be accomplished by the two high-voltage diodes in
series.

Capacitors

The flyback tuning capacitor was once a notorious
component. Experience has taught manufacturers how to
make reliable ones. Since the peak charging current is 2-2A,
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good soldered joints are also essential here to prevent over-
heating which could result in failure of the highly stressed
dielectric.

The reservoir capacitor CR is a medium-value electrolytic.
It must be robust and well soldered, otherwise the 2A rnipple
current will dry it out prematurely.

Causes of Soak Test Failure

If the values of relevant components have drifted from their
nominal ones, the voltages and currents in the line output stage
will differ from their design values. The new stress level will
result in failure of the weakest part.

If the value of the fiyback tuming capacitor falls by twenty
per cent for example, the peak voliage across it will increase
by ten per cent (the energy stored — 0-5CV? — will remain the
same, as it comes from the scan coils). Another example is the
extra stress caused by excessive hit voltage: the result is
higher than normal scan coil current and thus more stored
energy.

Failures that occur during a sozk test are likely to be the
result of a component value change with time or tempera-
ture. The resulting alteration to operating conditions could
for example push the output transistor to its SOAC limit, or
mncrease its switch-off dissipation, leading to its destruc-
fion.

Inadequate attention to heatsink compound or tightness
of fitting will contribute to overheating and subsequent
failure.

Diagnostic Procedure

When dealing with a dead line output stage, the following
procedure is suggested:
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(1) Check the line output transistor for shorts.

(2) Check that the h.t voltage is comect. If the power
supply has shut down, disconnect the feed to the line output
transformer and see if it works when loaded with a 60W bulb
instead.

(3) Check whether there are any shorts across the line
output transformer’s secondary windings. The first things to
test are the rectifier diodes and their reservoir capacitors.

(4) Check whether any of the line output transformer
windings are open-circuit and whether there are any shorts
between pins other than earth pins — there can be shors
between windings or to the core. Check the soldering to the
pins. Then use a line output transformer tester to check for
shorted turns.

(5) Check the components in the output transistor’s collector
circuit, e.g. the flyback tuning capacitor(s) for shorts or value
change, and the efficiency diode(s) for the short- or open-
circuit condition. These high-voltage components are often best
checked by substitution — they may read normally but fail
when power is applied. Check that all soldered connections
are good.

(6) Check the value of the components in the output tran-
sistor’s base circuit. Look for damaged base circuit inductors
and for poor quality soldering — this includes the condition of
the line driver transformer and the soldering to it.

After carrying out these checks the magnitude of the
failure can be assessed and all suspect parts replaced before
switching on again.
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A systems war between the Philips/Sony MMCD and
the Toshiba consortia’s SD high-density disc systems
has been averted. Both sides have agreed to adopt a
common format for high-density digital discs. The new
discs will use the basic SD technology and error correc-
tion system with MMCD’s EFM Plus signal modulation
system. No definite launch dates for the discs or equip-
ment have so far been announced. It is unlikely that
systems will become available until |ate next year at the
earliest. Players at about £700 initially have been
suggested, with the discs at around £15 for a recorded
film. The initial systems will be playback only.

The new discs will be available in single- or double-
sided versions with each side having one or two data
layers, the storage capacity being 4-7Gbytes per layer.
This is slightly less than the basic SD system (5Gbytes
per layer). The slightly reduced storage capacity is
expected to offer better backwards compatibility with
existing audio CDs, Video CDs, CDi and CD-ROM
discs.

Later versions of the system will include record facili-
ties, but this could be some time off. Apart from the
need to perfect an erasable record phase-change disc,
for full system compatibility the player/recorder would
need to incorporate an MPEG-2 encoder. This is at
present an expensive proposition.

PLASMA TV
DISPLAYS

We rteported in the
September issue (page 730)
on the Sony Plasmatron, a
plasma-based display
system for TV use. Sony
plans to launch sets that use
the screen next year, in
Japan. Since then
announcements have been
made by several other
companies.

Matsushita has unveiled
prototype 26 and 40in.
plasma displays and expects
to mtroduce sets using them
next year. The panels have
been developed in conjunc-
tion with Du Pont, Texas
Instruments and NHK.

Fujitsu has demonstrated
a 42in. plasma display and
plans to start production in
October 1996, at an initial
rate of 10,000 a month. The
intention is increase produc-
tion to 100,000 a month by
the year 2000. Sets fitted
with the Fujitsu devices are
expected to sell for about

£3,400 initially, falling to
around £1,700 by 2000.
NEC has also
announced that it expects
to start producing plasma
display panels mext year,
in sizes up to 60in. Plans

are for production to
increase to 150,000 a
month by 2000.

Fujitsu expects one in ten
widescreen TV sets on sale
in 2000 to use plasma
display technology, repre-
senting sales of 3-3m a year.

Although plasma, an
electronic discharge in gas,
is the common element in
these various displays,
several quite distinct tech-
nologies are  involved.
Matsushita uses d.c. plasma
technology while Fujitsu
and NEC use a.c. plasma
technology. Sony’s
approach is quite different:
the plasma discharges are
used for switching, in
conjunction with an LCD
system.

It’s likely that the life of
a plasma display panel
would be inherently less
than that of ac.r.t.

seems remarkable.
Olivetti has launched
Envision, a box that looks

able to visit every residential and business
address to check whether the temporary test
signals affected picture quality with VCRs.

Sharp has launched, in
Japan, a couple of VCRs
that can record two
programmes  simultane-
ously on a single tape.
Models VCBF70 and
VCBF80 incorporate
three muners, two terres-
trial and one satellite, and
two timer systems. The
user can view the two
programmes at the same
time either by splitting the
TV screen vertically, or in
picture-in-picture  form.
Alternatively the
programmes c¢an  be
watched at separate times.
Apparently prices start at
around  £520,

which .

like a VCR but contains a
486 or Pentium micropro-
cessor chip, a hard disc
and a CD-ROM drive. It
plugs into a domestic TV
set and can be used for
playing CD audio, Video
CD and CD-ROM discs.
QOperation is via a wireless
keyboard. Owners can
also use Windows
programs and a modem.
Princes start at around
£1,300.

Apple Computer and
Compaq are the latest
companies to  launch
computers with built-in
tuners and an MPEG
video board..

|

; Digital TV

The BBC carried out digital terrestrial TV engi-
neering tests from the Ogmore Vale relay trans-
mitter in Mid Glamorgan during September.
The transmitter serves viewers in the Ogmore
Vale and Nantymoel areas. It was hoped to be
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Pace began production of MPEG-2 digital
Pay-TV receivers during the summer. The
company is thought to be producing some
15,000 units per week.

Catalogues

CPC's new 1996 catalogue was introduced on
September 1st. It has over 1,600 full-colour pages
covering everything from OEM spares to the latest elec-
tronics and mechanical components and accessories.
There are over 39,000 products, including nearly 10,000
new ftems. Several new product sections have been
added. These include opto-electronics, PCB proto-
typing. surface-mounted devices, motor control, and
-datacomms/networking. The catalogue is available free
of charge to CPC account holders. To open an aceount,
‘ring one of the telephone sales operators on 01 772 654
455.

The 1995/1996 Wizard Distributors catalogue is now
available free of charge to trade customers. This latest
edition has been expanded to include many new items
and illustrations. Existing customers will receive a copy
automatically. Those who have not previously dealt
with the company e¢an obtain a copy from Wizard
Distributors, Empress Mill. Empress Street, Manchester
M16 9EN - telephone 0161 872 5438, fax 0167 873 7365.
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Inside the Ferguson
TX90E Chassis

Part 2

This month we’ll lock at the video processing circuitry in
the chassis. There are two chips involved, the bus-controlled
TEAS50408 video processor IVO1 and the TEAS640F colour
decoder chip ICO1. Their links with the rest of the circuitry
used in the chassis can be seen from the block diagram
shown in Fig. 1 last month. We will look at each of these
chips in turn and the functions they perform.

The Video Processor

To simplify matters we’ll describe the various sections of
this chip separately.

Fig. 6 shows, in block diagram form, the composite video
inputs and outputs and the associated switching and switch

Mark Paul

Switching is controlled by the two-way, three-line serial
data bus. The lines are for the clock signal, the data and an
enable signal. These inputs have to be decoded to carry out
the required switching. The selected composite video signal
appears at pin 42. It’s passed via an external buffer tran-
sistor (TV02) to a high-pass filter to separate the chroma
signat and a combined chroma trap and delay line to sepa-
rate the luminance signal. The chroma signal is fed to pin 25
of the colour decoder chip 1C01, while the luminance signal
is returned, via another external buffer transistor (TV09), to
pin 12 of IVOl. The composite video output to the scart
socket s taken from pin 40, via internal and external
(TVO01) buffer stages.

The timebase chip ILO1 receives an input from pin 42 of
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Fig. 6: The composite video switching arrangement used in the video processing chip 1V01.
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Fig. 7: The contrast/brightness/colour control,
matrixing and RGB output sections of the chip.
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Fig. 8: The RGB inputs are converted to luminance and
colour-difference form for feeding to the contrast etc.
control section of the chip.
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Fig. 9: One of the RGB channels, showing the auto grey-scale tracking system.

1VO1, the tap-off point being after buffer transistor TV02:
this input may be the off-air or scart composite video or the
sync signal from the teletext module.

Fig. 7 shows the section of IVO1 that receives the delayed
luminance signal (at pin 12} and the decoded chroma inputs
from ICQ1. The latter are now in colour-difference signal
form, and are fed in at pins 10 (B — Y) and 11 (R — Y). This
is followed by colour, contrast and brightness adjustment as
required, again under bus control. The actual control action
is carried out by internal digital potentiometer circuits. The
colour and contrast levels are ganged electronically to avoid
desaturation when the contrast is adjusted.

This is followed by matrixing to produce the RGB
signals for the output stages on the c.r.t.’s base panel. Peak
beam limiting is carried out by high-clip circuits in the
output section of the chip. The R output is at pin 25, the
green output at pin 28 and the blue output at pin 31.

As shown in Fig. 8, there is provision for feeding two
sets of RGB signals into the chip, scart RGB at pins 3, 5 and
7, or textfon-screen display RGB at pins 2, 4 and 6. Which
signals are selected is determnined by the fast blanking inputs
at pins 8 and 9, assuming that the bus has carried out
RGB/CVBS mode selection. When pin 8§ is active, the scart
RGB signals are routed through: when pin 9 is active either
teletext or an OSD appears on the screen.

An important input is the super sandcastle pulse at pin
32, see Fig. 9. The SSC pulse detector circuit produces burst
blanking pulses, lme flyback and composite line and field
blanking pulses from its input.

A new, longer blanking signal is generated from the
composite blanking section of the SSC pulse - ficld
blanking lasts for 23 lines, to overcome the line counter
effect used in the now standard automatic form of grey-
scale adjustment. We'll now turn to this.

Automatic Grey-scale Adjustment

With the current generation of video processing and
colour decoder chips the traditional six tube cut-off and
drive controls are no longer necessary. These chips use
sample-and-hold feedback loops te set the basic level of the
RGB drive signals applied to the tube. The RGB channels
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right up to the tube itself form part of these loops.

The technique involves the insertion, during the field
blanking period, of a sequence of check pulses in the tube’s
RGB drives. Fig. 10 shows the pulse arrangement used here.
Drive and quasi cut-off pulses for each primary colour (G, R
and B) are inserted on Hnes 17, 18, 19 and 21, 22, 23
respectively. The pulses on lines 17 and 21 are used to
check the tube’s green gun conditions, the pulses on lines 18
and 22 the red gun conditions and lines 19 and 23 the blue
gun conditions. All three channels are blanked during line
20.

A pnp emitter-follower tramsistor is included between
each RGB output stage and the relevant tube cathode. Fig. 9
shows the arrangement, for one channel, with transistor Tr
the emitter-follower. This transistor’s collector current is
used as the measure for automatic grey-scale correction.

During lines 17, 18 and 19 one cathode’s current is about
500pA. The resultant voltage at the relevant emitier-
follower’s collector appears at pin 34 of IVO1, where it’s

| 21
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Fig. 10: The pulses used for auto grey-scale tracking.
They are generated within IV01 and added to its RGB
outputs.

compared with an internally generated voltage (VO) of 0-5V
— switches SW1 snd SW2 are both in position A. The rele-
vant ‘drive memory’ capacitor (CV09 red, CV10 green,
CV1il blue) then receives a charge which determines the
gain of the relevant channel.

During line 20, the RGB outputs from IVO1 are blanked.
Thus only c.r.t. leakage currents flow. As the impedance at
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pin 34 of V01 is now high (SW2 is in position B), even a
low total leakage current produces a measurable voltage.
Since SW1 is in position B, a charge is developed across
CV39 at pin 35.

During the following lines 21-23 SW2 remains in posi-
tion B while SW1 retumns to position A. The three ‘cut-off’
cathode currents are measured in sequence, at pin 34, each
voltage being compared with that previously stored by
CV39. The relevant “cut-off memory’ capacitors (CV12 red,
CVI3 green, CV14 blue) are then charged, subsequently
providing a black-level clamp action.

Note that SW1 is in position B on only line 20, while
SW2 is in position B on only lines 20-24. At all other times
the switches are in position A.

As a result of the action of these sampling feedback
loops, carried out once per frame to set up the RGB drive
levels, correct grey-scale tracking is maintained throughout
the life of the tube.

Beam Current Limiting

There is ‘average’ beam current limiting and the usual
Beam current limiting based on the voltage at the earthy end
of the e.h.t. section of the line output transformer. Fig. 11

Port [V0?
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Contrast and b
brightness LRy
controls

38

zv

cv22
e}
-01

LOPY

Fig. 11: The beam current limiting systems.

shows the relevant details. The integrating circuit
RV62/DV25/CV19 develops across the capacitor a voltage
that corresponds with the total instantaneous beam current.
This voltage is applied via pin 36 of IV01 to a comparator
whose other input, at pin 38, is obtained from the 12V line.
When the voltage across CV19 reaches a level that corre-
sponds with 78 per cent of the maximum permissible beam
current, the RGB drives are reduced via the contrast and
brightness control circuits.

Conventional beam current limiting is carried out by
transistor TV04, whose base is linked to the earthy end of
the e.h.t. generator system via RV39, zener diode DV24 and
RV61. Should the voltage across RV60 reach DV24's zener
voltage TV04 wilt switch on, reducing the voltage at pin 38
of IVO1. The action is again via the comparator — whether
one input is increased or the other decreased the result is the
same.

The Colour Decoder Chip

The TEA5640F colour decoder chip ICOI incorporates a
digitally controlled PAL/SECAM signal identification
system. At switch on it operates in the SECAM mode, with
an external bandpass filter that’s tuned by internal capaci-
tors to the 4-286MHz SECAM carrier. If it doesn’t detect a
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SECAM signal by the end of a set waiting period it switches
to the PAL mode, with the bandpass filter now tuned to
4-43MHz. Again, if no colour signal is-detected by the end
of the waiting peried it switches back to SECAM. This
sequential signal scanning continues until a signal is recog-
nised. The waiting peried is derived from a 62-5kHz signal
that’s fed in at pin 15. This reference signal comes from the
microcontroller chip IRO1.

Colour decoding is carried. out conventionally, with
system switching as necessary. A separate regulator circuit
provides an 8V supply for the chip at pin 9. The series regu-
lator transistor TCGL: is external while its control circuit is
internal. TCO1 receives a 13V supply derived from the line
output stage at its collector. Its emitter supplies pin 9 of the
chip. An internal comparator and current source transistor
control TCO01’s base via pin 10.
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THE SATELLITE BOOK

A thoroughly revised and updated fourth edition of The
Satellite Book has been published by Swift Television Publi-
cations, 17 Pittsfield, Cricklade, Wilts SN6 6AN — telephone
01793 750 620, fax 01793 752 399. The large A4 format
book, with 302 pages, provides information on all aspects of
satellite TV theory and practice and is copiously illustrated.
The new universal LNBs are covered, also how to switch
satellites without any moving parts. There are chapters on
such subjects as digital compression techniques and MPEG-
2 broadcasts. The book costs £32 plus carriage — £2.50 UK,
£5 Continental Europe, £16 to the rest of the world — from
the above address.

BPL BRAND TV SETS

We understand that spares and service information on BPL
brand TV sets arc available from Falmouth Hi F, 14 Market
Strand, Falmouth, Comwall TR11 3DE. Telephone 01326
313412.

ECONOMICALLY PRICED SCOPES

A new range of economically priced scopes has been intro-
duced under the Mr Analog name. There are at present five
models, with frequency responses up to 100MHz, sensitivi-
ties down to 2mV/div and timebase speeds from
500msec/div to 20nsec/div, all with an accuracy of +2 per
cent. A X10 multiplier reduces the shortest timebase speed to
2nsec/div, with an accuracy of +3 per cent. All models have
a six-inch screen. Three models have auto set-up on all three
input channels. There is also a full on-screen parameter
display, a frequency counter and cursor measurement capa-
bility. Further models are expected shortly, including a
200MHz version. For further details and current prices,
apply to Hesing Technology, 41 Bushmead Road, East
Sccon, St. Neots, Cambs PE19 3BT. Telephone 01480 386
156, fax 01480 386 157.

OZAN TELETEST KITS

Ozan has launched a range of Custom Teletests — TV test
pattern generators that you can build yourself. With full
features, the prices start at £69.95 plus VAT. They can be
upgraded to suit your needs. An ideal Christmas present for
all TV engineers! For further details Freecall Ozan on 0500
009 070 — or refer to the advertisement on page 15 of this
issue.
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Domestic Multi-channel
TV Distribution Systems

Part 2

In Part 1 last month I described the TV/video arrangements
at the Clutter household — the system that had been giving
them such poor results. It had evolved gradually over the
years as various additions had been made. This time we’ll
describe the design and installation of the new system,
based on current best practice.

Off-air Reception

The first thing we did was to check whether good recep-
tion could be obtained from the local high-power transmiitter
(Emley Moor). Unfortunately it couldn’t. This was a great
pity, because the use of strong local signals, including the
correct regional ITV, would have greatly simplifed matters.

Bill Wright

range. But because the police transmissions were of short
duration and not very frequent, it was not possible to tune
the filter to them directly. Instead, a frequency analyser was
used to determine the exact frequency: the filter was then
connected between a broadband noise source and the anal-
yser and tuned to produce a notch ar the relevant frequency.
The filter had to be fitted ahead of the masthead amplifier of
course. Its through loss was about 1dB on ch. 23.

The Clutter clan insisted on reception of Yorkshire TV, but
seemed to be oblivious to regional differences on BBC-1 and
BBC-2. Of the local channels therefore I decided to put only
Yorkshire ITV on the system, removing the others. This was
done at the channel-pass filter stage — see later and Fig. 1,
which shows the new system in outline. This course of action
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Fig. 1: New distribution system for the Clutters. Compare with Fig. 1 last month.

Use of a third possible transmitter, Belmont, was considered
but was ruled out. The field strengths were little better than
those from Bilsdale, the transrnitter we decided to use, while
in this area reception from Belmont is susceptible to co-
channel interference from Europe - an aerial that points at
Belmont also points at Holland and Belgium.

A good-quality, high-gain “aerial was duly installed,
pointing due north to Bilsdale some sixty miles away. This
provided signals of —-9dB/mV to —11dB/mV, with which [
was happy. Because Bilsdale is to the north we can use it
without fear of interference from Europe, even when the
field strength is low. So —11dB/mV is o k.

A standard Band IV notch filter was used to remove the
police transmissions, 450MHz being just within its tuning
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has several advantages. First, the fewer channels there are on
the systemn the better, because the cross-modulation ceiling
rises 3dB every time the number of channels is halved. As the
Emley Moor signal levels varied widely, reducing them to
one channel greatly reduced the potential for intermittent
cross-modulation. Furthermore, had I left dodgy versions of
BBC-1, BBC-2 and Channel 4 available, the Clutiers would
undoubtedly have tuned in to them — and then moaned. As it
was, I stressed to them that YTV should be regarded as a
secondary service, to be used only when there was a different
prograrnme on Tyne-Tees from Bilsdale.

Careful positioning of an 18-clement aerial for Emley
Moor produced a YTV signal of 17dB/mV. This was about
12dB below the linc-of-sight figure. The aerial was aligned
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with reference to YTV reception only. There was noticeable
ghosting on YTV: the other channels were very poor, one
being virtually unwatchable.

Channel-pass Filters

With a difficult system like this one, where the available
off-air signals are not good and there are a pumber of
domestic modulator derived signals, each and every signal
input must be filtered before it is combined with the others.
Since we are dealing with 8MHz wide TV channels, the
filters used should have a bandwidth just sufficient to-accept
one such channel without distorting the signal.

Channel-pass filters are available from a number of
sources. The types with which T am most familiar are
imported by Taylor Brothers of Oldham and are sold as the
TCFL series. They come in units that contain one, two, four
or six separate channel-pass filters. Each channel is passed
through threc tuned stages and a variable aticnuator.
Through loss is usually 2 or 3dB. Fig. 2 shows a typical
frequency response for a four-channel unit. With all units
the channels accepted appear at the same output socket,
though any input configuration is possible. With a four-
channel unit for example you can have four separate inputs,
two inputs each with two channels, or one single-channel
input and one three-channel input.

The input configuration required should be specified
when ordering, but altering it is easy enough. The channels
should also be specified, but can again be altered afterwards
~ within a limit of about 17 channels. Further retuning is
possible, but the through loss may become excessive. As it’s
impossible to stock every conceivable filter, a certain
amount of re-configuring and retuning is often necessary.
Accurate retuning 1s not possible without a spectrum anal-
yser and a noise generator. Simply retuning for maximum
output using a signal-strength meter will give very poor
results, as the tuned stages must be aligned for the correct
bandwidth.

Signal-level Planning

The signals that pass through an amplifier or other active
device must do so at a level that is within the device’s oper-
ating range. With a domestic system, a single broadband
amplifier will be used to bring the signals up to the correct
level for distribution. If the signal levels are too low, exces-
sive noise will be introduced; if they are too high, cross-
modulation and other undesirable effects will appear. As a
rule of thumb, run the amplifier at a maximum gain of about
10dB below the level where cross-modulation becomes
visible.

The distribution amplifier will usually be of the multi-
output type, with separate cables run between the amplifier
and each outet socket. I'm in the habit of planning my
signal levels backwards; that is, I start at the outlets and
calculate back towards the signal sources. At no point
should the signal level in the system drop below 3dB/mV,
or noise will be introduced. To allow the level to become
really low at some point and then increase it by using addi-
tonal amplification is no gooed at all,

When calculating the input signal level required by the
distribution amplifier, take into account the loss introduced
by the longest downlead and the gain at each amplifier
output. Although it’s supposed to be acceptable to provide a
TV set with a signal level of 0dB/mV, I always plan for no
less than 8dB/mV at each outlet. The amplifier input
required, plus the filtering and combining losses, give the
signal level that should be provided by each signal source.
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In the Clutters” system the Amstrad satellite receiver
provided an output of only 5dB/mV, which was not suffi-
cient. A small set-back booster amplifier with a gain of
10dB was used to bring the level up to 15dB/mV. It’s most
important to incorporate any such gain before the relevant
channel-pass filter. Where several inputs to a filter unit are
low it’s tempting to fit one amplifier after the filter rather
than several before it, but this negates the whole point of
using channel filters, which is to keep each channel clean,
without noise and interference contamination from other
sources.

Use the variable attenuators in the filters for finat signal-
level adjustment. Normally all outputs will be set at the

nominal video frequencies
(standard four channel group)
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Fig. 2: A four channel-pass filter unit frequency
response. One channel has been set at -12dB.

same level, but if cable runs are long, and channels at both
ends of the band are used, some slope might be applied —
say 4dB across the whole band.

With this particular system I was concerned that the ch.
47 Emley Moor signal might rise sufficiently to affect
reception of the other channels. Careful aerial alignment had
produced a signal 12dB below the line-of-sight figure, so I
was confident that in practice the level was unlikely to rise
by more than about 6dB. Accordingly I set the ch. 47 level
at —4dB relative to the other channels. What if the off-air
level was to drop dramatically? Well, in this case the Clut=
ters don’t get to watch YTV — unless they want to pay me to
move the aerial to suit the changed reception conditions.
Make sure your customer understands that reception cannot
be guaranteed when the incoming signal is unreliable.

If your signai-level planning is about right, it's likely that
you will use the variable attenuators to reduce each channel
by about 4dB. If you have to leave any channel at maximum
you are obviously pushing your Iuck. If you have to reduce
any previously amplified signal by more than about 10dB
you arc using unnecessary amplification which will add
noise, introduce the potential for instability and be a waste
of money. Always use just enough amplification. Do not for
example use a two-stage masthead amphfier only to
discover that a 12dB attenuator is required at the distribu-
tion amplifer’s input: plan your signal levels, and in this
example use a single-stage masthead amplifier.

Signal Combination

Because each path within a block of channel-pass filters
consists of a series of tuned filters, the outputs can be
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connected together inside the unit without impedance
mismatching. Up to six channels can be combined in this way
with virtuatly no loss. Compare this with the altemative — the
use of a six-way inductive splitter to combine the signals,
with losses of abeut 10dB.

In many cases all the channels can be passed through a
single block of filters whose output can go straight into the
distribution amplifier. Two filter blocks were used in the
Clutters’ system, so an inductive splitter was required to
combine the two outputs. The splitter used should be a top-
quality item in a metal case. The ones with F sockets are
ideal. There’s no point in using a diplexer, even where this is
possible. Three-, four-, six- or eight-way splitters can be used
where necessary, but the lowest signal losses will be achieved
by using the smallest possible number of channel-pass units,
each carrying the maximum number of channels.

VCR Input

When the output from a VCR is fed into a distribution
systemn a difficulty can arise if the VCR takes its aenial input
from the system, as will normally be the case. A signal loop
will exist, and if the overall loop gain is unity or more the
systemn will oscillate. For this reason a notch filter tuned to
the VCR’s output channel should be fitted between the distri-
bution amplifier and the VCR’s input. The unsuppressed
lower sideband of the VCR modulator’s output will need to
be notched out, even though it will have been attenuated
somewhat by the channel-pass filter. Because of this a double
notch is best, with the tuning slightly staggered, as shown in
Fig. 3.

As an additional precaution, ensure that the signal levels at
the VCR’s input are not unnecessarily high. Also ensure that
the notch filter doesn’t affect the VCR’s reception of the
channels just above and below its output channel. This is easy
to arrange with the use of a spectrum analyser, not so easy
without one. If channel space allows, it’s helpful to have two
unused channels rather than one at each side of the VCR’s
output channel. This makes notch filter adjustment less crit-
ical. The VCR’s r.f. output will include all the other channels
in the system, but these will be removed by the channel-pass
filter tuned to its output.

If the system carries nothing but off-air terrestrial channels
which are all received via one aerial, there’s no need to feed
the YCR from a distribution amplifier output. It can be fed
from the aerial directly, via a splitter. This avoids the compli-
cations just described.

Channel Planning

There are 47 channels in the v h.f. TV band. This sounds a
lot when your system requires only six or eight active chan-
nels. So what’s the problem? There are various constraints
that must be observed in order to avoid various types of inter-
ference. It’s in fact surprisingly easy to ‘run out of channels’.

No two signals should be present in the same channel of
course. But I've seen it done, more than once! Adjacent chan-
nels shouldn’t be used. You may feel that you can get away
with adjacent-channel working, but in a domestic situation
don’t do it.

As far as possible avoid five- and nine-channel spacing.
Some TV sets are very prone to image interference and other
spurious responses. Local oscillator interference can also be a
problem, though this is less common, In practice it’s not
necessary to consider the finer technical details: you will keep
out of trouble 99 per cent of the time by simply avoiding n
5 and n + 9 channel spacing. If there is a real shortage of
channels, risk five-channel spacing: this is less likely to cause
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problems than nine-channel spacing.

All signals should be on exactly the nominated channel.
When setting the carrier frequency of the modulator in a VCR
or whatever, tune it to a known reference frequency. This
usually means using the frequency-synthesised tuner in a
spectrum analyser.

The frequencies we normally can’t alter are those of the
terrestrial broadcast channels. So these form the fixed points
in the channel plan. In an extreme case it might be necessary
to use a channel changer to translate a channel to another
frequency. This is common practice with commercial
systems, but is best avoided in a domestic installation — if
only because of the cost.

When planning a system it’s my practice to draw up a
u.h.f. band chart — see Table 1. The first things to insert are
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: . -25dB
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Fig. 3: Double-notch filter frequency response with the
tuning slightly staggered. A deeper and narrower notch
is obtained when the two stages are tuned to precisely
the same frequency.

the terrestrial channels to be camied, and all theirn + 5 and n
+ 9 relations. Include any strong local signals that are not to
be carried, and any other channels that represent an obvious
interference possibility. A spectrum analyser scan will often
reveal these.

You can then slot in the channels to be nsed by VCR etc.
modulators, making sure that you obey the rules just outlined.
If at all possible, VCRs and satellite receivers at distribution
system outlets should be connected to the accompanying TV
set via a scart lead, with the r.f. output tuned somewhere
where it will do no harm.

With the Clutters” system, the chart (Table 1) showed that
in theory there was no available channel for the bedroom
VCR. Had it not been possible to connect this to the TV set
via a scart lead I would have used ch. 31 or 35, checking for n
+ 5 or n £ 9 problems {channels 26 and 40) with the TV set.

Modulator Frequencies

It’s unfortunate that the modulators in most VCRs and
satellite receivers will tune across only a limited range of
channels in the middle of the band — roughly from ch. 30 to
ch. 40. Because of this it’s often difficult to find suitable
channeis where they are required, while vast tracts of unused
space are present at the top and bottom ends of the band. The
Clutters’ system is a good example, with nothing above ch.
47 but a problem in finding a spot for the second VCR within
its modulator’s tuning range. The channel chart showed up
this problem immediately. 1 thought I was going to have to
put the Betamax machine’s output on ch. 31, which would
have constituded an n + 5 clash with Bilsdale BBC-2 and ann
+ 9 clash with the satellite receiver’s output on ch. 40. To my
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surprise and delight however I found that the Betamax would
tune up to ch. 43 — just. Otherwise 1 would have had a
problem.

A great advantage with Pace satellite receivers is that the
modulator output can be tuned to any channel in the range 21-
63. About a month after Mr Clutter’s system had been
installed he rang up to say that the satellite reception was very
poor. During the installation period I'd avoided discussion of
the merits or otherwise of the aged Amstrad satellite set-up.
But I was fairly sure that a satellite sale would materialise in
due course.

When I called round ‘to have a look’ I found that reception
of the terrestrial channels was extremely good. This meant
that the Clutters now knew what good reception looked like,
and was the main reason for the dissatisfaction with satellite
reception — together with a week of very rainy weather. Mr
Clutter eventually decided to fork out, and the possibility thus
arose of installing a Pace receiver with its r.f. output set to a
channel at the top end of the band. In the event I decided to
keep to ch. 40. This had been entirely satisfactory, and I
didn’t feel like fitting a new channel-pass filter. Had a Pace
receiver been installed at the start, T would certainly have put
its output on ch. 58 or thereabouts.

Four-channel Groupings

Another cause of channel congestion is the broadcasters’
use of the standard four-channel groupings—n,n+3,n+ 6, n
+ 10and n,n+ 3, n + 7, n + 10. This came about because it
was felt that adjacent-plus-one channel spacing would cause
problems. The next option was n, n + 3, n + 6, n + 9: this was
rejected because of the n + 9 clash. The groupings used thus
spread across eleven channels. Had adjacent-plus-onc spacing
been used, the four transmissions could have been accommo-
dated within a bandwidth of seven channels.

This would have greatly simplified channel planning with
multi-channel distribution systems where fully tunable modu-
lators are used because, in cases where only one four-channel
group is carried, the adjacent-plus-one sequence could be
exiended across the entire band. With the standard groupings,
a sequence of adjacent-plus-one channels can be added but
where these clash with n £ 5 or 9 transmitted channels the
channel has to be left out. Aerial performance would also
have been better with adjacent-plus-one channel spacing.

The standard groupings allow the insertion of one channel
per group, for example ch. 29 can be added to the group 21,
24, 27, 31, and channel 28 can be added to the group 23, 26,
30 and 33. But there will always be an n + 5 channel cash.

in Conclusion

The complexity and cost of domestic TV distribution
systems varies greatly. At one end of the scale there’s a
simple multi-outlet amplifier in the loft, supplying terrestrial
signals to three or four TV sets. At the other end there are
systems that carry the outputs from say three VCRs, three
satellite receivers and a couple of surveillance cameras (via
modulators) as well as a vanety of temestrial channels,
supplying a number of outlets. Most jobs fall somewhere
between these extremes.

The first steps are to find out what the customer wants and
requires; if necessary to make him aware of the possibilities;
and to establish how much he is willing to spend. Because of
the many possible permutations, it’s a good idea to have a
separate rough price in mind for each part of an installation.
In this way you can add up a total price quite easily. A decent
job can be worth ten or more simple aerial rigging jobs. The
heyday of aerial rigging is now long gone, and today those
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Table 1: Channel plan for the Clutter System

Channel Situation Channel Situation

21 X 37 VHS VCR

22 Adjacent ch. 38 Adjacent ch. + X

23 Ch 4 Bilsdale 39 Adjacent ch,

24 Adjacentch. + X 40 Satellite TV

25 Adjacent ch. 41 Adjacent ch +
Emley Moor ch.

26 BBC-2 Bilsdale 42 X

27 Adjacent ch. 43 Betamax VCR

28 Adjacentch. + X 44 Emley Moor ch.

29 ITV Bilsdale 45 X

30 Adjacent ch. 46 Adjacent ch. + X

31 X 47 ITV Emley Moor

32 Adjacentch. + X 48 Adjacent ch.

33 BBC-1 Bilsdale 49 X

34 Adjacent ch. + X 50 Free ch.

35 X 51 Emley Moor ch.

36 Adjacent ch. 52 X

X=nzx5o0rnz9clash.
Chs. 53-68 not used. Ch. 56 is an X clash.
Three Emiey Moor chs. not carried.

active in the field of domestic installations are a bit short of
work most of the time. Domestic TV distribution system
work i1s thus a valuable source of extra income.

If you go about each job methodically, plan in advance
exactly what you are going to do and use good test equip-
ment, the jobs should be trouble-free and profitable. I know
of no other aspect of our trade where recommendations come
so readily.

BACK COPIES

We have available a limited stock of the following
back-issues of Television:

1992 February, April, May, July, August,
September, November and December

1993 January, May, June, July, August,
September, October, and December

1994 January, February, March, April,
May, June, July, August, September,
October, November and December

January, February, April, May, June, July,
August, September and October '

Copies are available at £2-75 each
including postage. Send orders to:
Reed Business Publishing,
Television Back Issues,
Room L302, Quadrant House,
The Quadrant,
Sutton,
~Surrey SMZ2 5AS.

Make cheques/postal orders payable to
Reed Business Publishing




Camcorner
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Sony CCDF555E

The customer had complained about the viewfinder picture:
it could almost be focused, but wasn’t quite up to standard.
After checks in the relevant circuitry proved fruitless we
decided to replace the line output transformer. This did the
trick. Note that some Sony viewfinder tubes are electrostati-
cally and others magnetically focused. D.C.W.

JVC GRC1E

This oldie would power up for a few seconds then power
down. There were no noises from the mechanism or other
clues. As a start we checked the various power supply
circuit protectors. They were all in order. We then noticed
that one of the tape guides was positioned incorrectly, the
unit being in the stop mode. As a result the loading motor
had jammed and the mechacon decided to abort the start-up
sequence. Loading gear realignment restored the unit to
working order. D.C.W.

Orion CMV392

This VHS-C model wouldn’t function, the message “EMG.
CYL” being present in the viewfinder. A quick look showed
that the middie guide pole had broken off, something that’s
not uncommon with this type of mechanism, which is based
on a JVC model. Simply fitting a replacement guide didn’t
cure the problem of course. Further investigation revealed
several dry-joinis in the drum-drive PWM circuit, around
the 37-5Hz filter. The circuitry here is very similar to that in
JVC models of the same period. After carrying out the
resoldering required we gave the machine a long soak test,
All was well. D.C.W,

Sanyo VMDGEP

Intermittent autofocus operation was the problem with this
one. Board TC1 receives a 4fsc input at pin 1 of CN952. It
was missing, because of a faulty connector at board CAl
(the source of the 4fsc signal). Remaking the connection put
matters right. D.C.W.

Canon A10E (Sony FL Mechanism)

A tape would load until the LS deck moved to the point
where the tape comes into contact with the head drum. At
this instant the tape would be ejected. It wasn’t immediately
obvious that the brakes within the cassette weren’t being
released. When we realised that this was the situation it took
only an instant to see the cause — the cassette brake release
pin was missing from the mechanism. A replacement put
matters right. D.C.W.

Sony TR105E

The cause of the reported fault, cutting out after a few
seconds in any mode, was lack of the capstan FG signal. It's
not uncommon for the capstan waveshaping/amplifier/etc.
chip IC159 in this mode] to fail, producing this symptom.
But it had already been replaced! The FG signal from the
capstan motor was correct at [C159’s input pins, but was
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Reports from David C. Woodnott
and Simon Bodgett

missing at pin 25. As the chip had been replaced we decided

'to carry out some cold checks around pin 25.

The resistance between pin 25 and chassis was 35042,
which was patently incorrect. But what was the cause? Pin
25 feeds the FG signal to the syscon and servo chips: checks
at the relevant pins confirmed the low resistance reading.
We then noticed that the capstan FG signal takes one other
path, to the check pin of socket CNOG2. An inspection at
this socket revealed a sclder bridge between pins 2 and 4.
When this was cleared all was well with the capstan FG
signal. D.C.W.

JVC GRS99

There was no output from the camera section, playback was
in mono only, there was no viewfinder display and noise on
playback. Very few will touch this camcorder, as you can’t
operate it with the cover removed — unless you have the
Bodgett set of special extension leads. Action: replaced an
open-circuit protector in the camera head, sussed out that
mono meant no colour and not mono as opposed to stereo,
and set the YC switch to CVBS. S.B.

JVC GRS707

This machine powered up but there was no picture in the
viewfinder or via any of the outputs. The 8V regulator tran-
sistor had failed and, by the looks of the soldering, someone
had replaced it before. I'll bet it fails only when the owner is
copying. Make phone call to owner to check. He's
astounded that Bodgett knew what had happened. Owner
told in no uncertain terms to get a new JVC AV lead and
stop using crap pattern accessories. Write out large bill to
include AV lead. S.B.

JVC GRAX2

“Cracked and a smell of burning” it said. I think you have to
be psychic to be able to decipher some of these fault reports.
We replaced the bumt out d.¢.-d.c. converter and associated
circuit fuse (the cause of the ‘crack’ when it blew up), then
the loading motor which had been the cause of it all. Added
psycho levy charge to the bill — for a new crystal ball. S.B.

JVC GRAXS5

The picture was negative and out of focus. This meant that
there was little or no luminance, just chroma and syncs. The
usual cause is the CCD delay line chip in the camera head.
Replacing it cured the trouble. S.B.

JVC GFS1000

The record on/off button was broken, the lens and PCBs
were pushed back, the lens frame was warped, there was no
iris control, a PCB support pillar had broken and the camera
operation PCB connector was also broken. Had it been
dropped? “Understatement” is probably the word to use
here, along with “pillock” to describe the owner. Anyway
we were able to put matters right. We replaced the camera
frame, the iris amplifier’s drive transistor and the PCB
connector, then glued the damaged stop/start switch.  S.B.
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JOULE A-400

ADVANCED CAR RADIO CODE READER

The A-400 is the only system whose software and hardware is designed
totally in house and factory produced.

The A-400 currently covers the majority of models and now includes the latest Blaupunkt RDS radios. Ongoing research and development
means new models are being added regularly.

Full technical backup via a telephone helpline is offered to all registered users. There is also a scheme in place where any radios not currently
included within the system will be decoded free of charge and a free copy of that sofrware w:li be supplied.

Decoding a radio is simple — remove the base plate, place the probe on the
PCB, press a key and the code is instantly displayed. Changing the code or
fully re-programming is just as easy.

On screen help and PCB layouts showing probe location and information
on how to enter the code once the set has been decoded.

Works on any IBM or compatible PC from ar Amstrad 1512 to a 456.

As well as its ability to decede and recode, the advanced design of the
i A-400 permits total re-programming of eeproms, lending itseif for use
! in the servicing of television receivers etc.

: Place probe on th CB and r.he code is mstamlv displayed
Purchase the A-400 decoding system outright, price for full starter package (covers over 90 models): — £375.00 + VAT

or, take advantage of the new INDEX system where for a £100.00 refundable deposit you will be supplied with a complete A-400 system, Decodes
are supplied over the phone and are charged at £5.04 each, no rental charge.

The A-400 is manufactured by a company that has been mvolved in the semcmg
of car audio and TV/video for over 20 years and is a service agency for Philips, o
Grundig and Blaupunkt. B

Phone now for a free brochure and demonstration disk

‘ Electronic Sound Systems
Hilton Road, Aycliffe Industrial Estate, Co. Durham DL5 GEN.
Tel: 61325301007 Fax: 01325 300189
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TV Fault Finding

Reports from Philip Blundell, AMIEEIE,
Chris Watton, John Edwards, Mike Leach,
Andrew Tebbutt, Robert Marshall,
Michael Maurice, Paul J. Charlton

and Stephen Leatherbarrow

Philips GR2.4AA Chassis

A dead set with the power supply producing a weak beep-
beep sound usually means that there’s a fault in the line
output stage. Disconnect plug M71 and check the voltage at
coil L5631. If it’s steady at around 150V, the next place to
look is the line output stage. So far we’ve had the
following: the BUSO8AF line output transistor leaky; the
line output transformer faulty; or, if fuse F1534 is open-
circuit, diode 6546 (BY226) is probably leaky. If D6346 is
leaky it will have damaged diodes 6560 (LL4148) and 6561
(BZX79C68) as well. P.B.

Tatung 165 Chassis

At switch on the power supply seemed to be tripping. Buta
check showed that the 117V supply was steady. The set
could be switched in and out of standby with the remote
control unit, but in the on condition the display pulsed
bright then dim. We soon found that there was no line drive
because the 11-5V supply was missing at pins 7 and 22 of
IC101. It comes from transistor @501, whose base is biased
by R507, R508 and the 12V zener diede D503. R507
(12kQ) was open-circuit. C.W.

Matsui 2590

This set was dead with the standby LED oui. H.T. was
present at the collector of the line output transistor but there
was no 24V supply at the line driver stage. It was switched
off because the 5V standby supply was missing. Replacing
DR07 (BY299) restored normal operation. C.W.

Finlux 3000 Chassis

This set produced a weird display: there was a bar down the
screen and the picture was split and superimposed on
another picture that was twice the correct width. When tele-
text was tried the characters werc about three inches wide.
Scope checks in the line output stage showed that the
fiyback pulse signal, from the collector of the line output
transistor fo the base of transistor TZ1, was missing. The
cause of the trouble was RZ21 (220k€2) which was open-
circuit. C.W.

Hitachi CS2852TA (Salora Digital Chassis)

This set was dead because the S2000AF line output tran-
sistor was short-circuit. The whole line output section
appeared to be dry-jointed, so a good solder up was carried
out. This restored the set to life. C.W.

Panasonic¢c Alpha 1 Chassis

The mains input circuit and rectifiers were 0.k. as there was
320V across the reservoir capacitor, but the power supply
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produced no output voltages. Checks on the outputs
revealed that the h.t. rectifier D851 was short-circuit. C.W.

Hitachi CPT2888 (Salora K Chassis)

This set wouldn’t start up when asked. Various checks were
made in the power supply circuitry, but the cause of the
fault turned out to be in the line output stage. C509 was
dry-jointed. C.W.

Sanyo A1-A14 Chassis/Datsuri

This Sanyo set was found under the Datsuri guise —
where do they get these names from?! It was dead apart
from the standby LED, which went off when the remote
control was operaied. The line output stage was receiving
its 130V supply and the line driver stage its 24V supply,
but there was no 12V supply at pin 8 of IC201 which,
amongst other things, produces the line drive. When we
traced back from this point we came to a three-legged
regulator which was getting quiie hot. There was only
about 12V at its input. Checks for heavy loading on this
supply soon brought us to C422 (0-0033pF) which was as
leaky as a collander. C.W.

Telefunken A415 Chassis

The BU208D line output transistor had gone short-circuit.
When we disconnected the scan coil plug and connected a
60W bulb as a dummy load between pin 2 and chassis we
obtained an h.t. reading of 180V, which is much higher
than it should be (122-5V is the specified figure). Checks
in the power supply revealed that D328 was open-circuit.
Replacing it restored the correct h.t. voltage, so a new line
output transistor could be fitted with confidence. I crossed
my fingers and switched on — perfect! C.W.

JVC AU21F1

The signals would disappear intermiitently, leaving the
screen covered in snow — as if the aerial had been discon-
nected. We found that the faul: came and went when the
large metal heatsink that’s mounted across the centre of the
motherboard was flexed and twisted. All three legs of the
5V regulator 1C522, which is fixed to the heatsink, were
dry-jointed. Resoldering restored normal operation.  J.E.

Sanyo CTP6131

Several equally-spaced horizontal flyback lines covered the
top quarter of the picture. The cause was C440 (4-7pF,
250V) which was open-circuit. J.E.

Hitachi G8Q Chassis

The complaint was no picture. When the first anode control
was turncd up we found that there was field collapse.
Checks around the TDA2579A timebase generator chip
showed that there was no field drive at pin 1 though there
was a linear sawtooth waveform at pin 3. Just about every
component that could have caused the loss of field drive
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was checked; but no faults were found. What now? On
switching the set back on again I was amazed to find that
there was a full picture. No amount of tapping or
heating/freezing would make it misbehave. Perhaps a poor
joint had unwittingly been repaired? 1 hate not knowing!

I then noticed that the raster had some pincushion distor-
tion. Not a lot, but it was there. The presets altered the
raster geometry, but not by enough. Again every possible
component was tried, even the TDA2031A correction chip.

After soak testing the set for two days to make sure that
the field fault had been cleared we returned the set. The
customer didn’t seem to be too bothered about. the
pincushion distortion but said that it hadn’t been there
before. It was one of those sets you can’t help feeling
you’'ll see again. Has anyone out there any ideas in case we
do? If so, please write in to the editor. J.E.

Grundig CUC52KT Chassis

This set was dead with a blown mains fuse. Bridge rectifier
D621 and C633 (220pF), which is connected between pins
6 and 9 of the TDA4600-2 chopper control chip, were both
short-circuit. J.E.

Hitachi NP81CQ Chassis

The standby indicator was on but the set was otherwise
dead. We found that the main board fuse was blackened
though there were no obvious shorts in the chopper circuit
or the line output stage. A small voice in the back of my
mind told me to check the 98009 posistor. Sure enough
when it was removed and shaken it made the give-away
rattling noise. With a new posistor fitted the set burst into
life. I do wish that small voice would put in a more
frequent appearance. J.E.

Grundig M95-490 {CUC3850 Chassis)

This giant of a set was dead. The h.t. supply was present but
there was no drive at the base of the line output transistor.
We then found that there were no voltages around the
TDAR8140 line generator/driver chip IC550. This took us
back to the chopper circuit, which provides the required 12V
suppy. The 0-2Q surge limiter resistor R661 was open-
circuit. A replacement burnt out immediately when power
was applied. We checked the associated BYW72 rectifier
diode D661 and checked it again, using both digital and
analogue meters, but it insisted on its innocence. The set
nevertheless worked when a replacement was fitted. We
found that the original diode had slight but definite reverse
leakage when checked with our scope component tester. J.E.

Sanyo CTP2180

If the customer complains about varying brightness and an
occasional fizzing noise, check for a dry-joint at the focus
control’s earthing tag. I’ve had several of these sets with
this fault. AT.

Tatung Series A Chassis

This set was dead with a squeal that came from the direc-
tion of the power supply. Suspecting that a faulty line
output transistor or transformer was loading the power
supply heavily, I tarned the chassis over to make some
measurements. As there were no shorts [ decided to check
the h.t. When the set was switched on again the cause of
the trouble became obvious. The large, wirewound resistor
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in the snubber circuit had become dry-jointed.

It then dawned on me that I’d had a problem with this
component, in a portable version of the chassis, some two
years back. On that occasion however the symptom had

&TR
Add stiff wire and y
pass through baard™_| #r,,‘-Stcnd-off legs
p
~-——PC8
D530 Leadauts

Fig. 1: Improved method of mounting R808. Add a piece
of stiff wire to its shorter leg and pass this through the
board. You may have to do this with both leadouts,
though in most cases only one will need attention.

been varying h.t. The resistor concerned (R808) is stood
up off the chassis by means of built-in legs (see Fig. 1).
Its leadouts are rather short. To improve the reliability,
and the connection quality, I adopted the approach shown
in Fig. 1. AT.

Salora 24L5H

A blank raster with no snow and no sound is often caused
by failure of the multi-purpose TDA4505 chip ICB101. A
set that came in recently produced similar symptoms, but
this time the chip wasn’t responsible for the fault. No great
technical wizardry was involved in finding the cause, just a
hairdryer and some freezer. The culprit turned out to be
CB117 (22nF), which is connected between pin 10 of
ICB101 and chassis. It was intermittently leaky from cold.
A replacement restored reliable pictures and sound. MLL.

Hitachi CPT2524T

We’ve had total power supply failure with several of these
sets. If the 6-8Q) surge limiter resistor is open-circuit, you
can usually assume that the chopper transistor is short-
circuit. The over-voltage protection diode is also usually
short-circuit, due to a sudden rise in the h.t. voltage. If the
power supply again blows up after replacing all the usuval
components (see below), including the 39k() resistor,
check and if necessary replace the 2-2Q resistors connected
across the base and emitter of Q760.

In short, if the power supply has suffered a major failure
it will usually be ok. after replacing all the following
components: Q903, Q904, R909, R912, R902, R903,
ZD903, R760, R761, R762, R766 and R901 if it’s open-
circuit. Before switching on, check Q781, D781 and D782
in the line output stage. M.L.

Hitachi CPT2578

The MDA2062 (blue spot) memory chip IC1502 is usually
the cause of channel tuning problems. If the complaint is no
teletext however suspect the memory chip first, not the
teletext decoder which is very reliable. R.M.

Amstrad CTV1410

We noticed that occasional field roll coincided with a
bright picture. A scope check showed that the TA70IN if.
chip produced a good output waveform at pin 19. After
passing through a 6MHz crystal filter (CF301) the signal is
coupled by C304 (2-2pF) to an emitter-follower stage.
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When checked this capacitor was found to be very low in
value, causing the loss of field sync. Most TV designs
don’t use a coupling capacitor here. R.M.

Hitachi CPT2198 (G8Q Chassis)

Complete failure was caused by cracked print at the
chopper transformer. R.M.

Samsung CVB4587 Computer Monitor

The problem was no blue output. I checked every component
in the blue channel on the tube base before I found the faulty
one: R708 (1-8k)) was open-circuit. It’s a base bias resistor
and was nestling under a swathe of brown glue. R.M,

Telefunken MIR25

This set thought it was a night-club lighting effects gener-
ator: instead of a picture there was a bright screen of one
colour or another. The colour decoder is on a separate plug-
in board. We found that the U4646B output chip was the
cause of the trouble. The circuitry is similar to that in the
Ferguson ICC5 chassis, which uses a U4647B chip. That’s
where the similarity ends — the two chips are not pin
compatible. R.M.

Amstrad TVR3

The TV section of this unit was dead. We found that the
3.3nF snubber capacitor C310 and the STK7348 chip in the
power supply were both short-circuit. As the replacement
capacitor supplied by Amstrad didn’t look capable of with-
standing 100V, let alone 1kV, 1 made up a replacement
consisting of two 1-5nF capacitors-connected in parallel.
The set bounced within two weeks.

This time we obtained the chip from another source.
After a long soak test the set was pronounced fit. It could
be that there’s a bad batch of STK7348s around. M.M.

Matsui 1436

The customer’s report said “loud fizz then went pop!” On
investigation- I found that the degaussing posistor had
exploded, taking with it the standby mains transformer,
relay RL650 and the degaussing coils. All was well after
replacing these items. M.M.

Sony KVX2172

This set would select only ITV. If any other channel was
tried it would be displayed for a couple of seconds then the
set would revert to ITV. The cause of the trouble was the
ST24C16 EAROM, which had become corrupted. As with
all the new sets that have digital control, everything has to
be set up after replacing the chip M.M,

Hitachi C2858

This set had a strange colour fault: the picture would go red
and green after about twenty minutes. The TDA3562
colour decoder chip was the cause, a replacement clearing
the trouble. M.M.

JVC AV28S1EK

The picture had come right in at the sides and it seemed
that the EW correction system wasn’t working. Before
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diving into the circuitry I realised that this is a JVC
example of electronic screwdriver technology. There are °
two memory chips, one of which takes care of tuning
and customer preferences while the other is the elec-
tronic screwdriver. For good measure I replaced both
chips. After setting it up the set then performed fault-
lessly. M.M.

GoldStar CIT2170F

We’ve had a few calls to these sets when they won’t power
up from standby. The cause has in each case been dry-
joints on the main relay. As you find that the pins have
charred, the relay has to be removed and the pins cleaned
prior to refitting. P.J.C.

Mitsubishi CT3703STX

This monster had to be dealt with in the customer’s home!
The symptoms were intermittent tuning memory loss
together with all the picture adjustment values going to
maximum. The set would tune but not store. We eventually
traced the cause of the problem to T951. The -31V
read/write supply to EAROM IC702 was missing. P.J.C,

Amstrad TVR2

The TV section of this combined TV/VCR unit wouldn’t
come out of standby. We found that C1507 (1pF, 50V) on
the main transformer was open-circuit. P.J.C.

Mitsubishi CT21A3STX

This set had forgotten that it had teletext! The cause was
the EEPROM chip, which had become corrupted. You can
prove this by reprogramming it, but Mitsubishi recom-
mends fitting a replacement. IC702-KIT contains the
EEPROM, a few additional components and fitting details.
I’s wise to note the option and VCJ settings before you
remove the suspect chip — this helps with reprogramming.
The EEPROM can also be reponsible for intermittent
picture geometry faults, loss of Nicam sound, and occa-
sionaily loss of audio playback from a mono VCR! P.J.C.

Goodmans CTV2T

The complaint with this set was very severe ringing which
was particularly noticeable at the top of the screen, the
effect diminishing slowly as the scan developed. A scope
check on the field output waveform revealed a character-
istic ring that was superimposed on the scan. The obvious
thing to do was to check the damping components across
the field scan coils. C483 and R448, which are connected
in series, are the items to go for. In this case R448 (1-2k€2)
was open-circuit. S.L.

Ferguson TX10 Chassis (1515H Remote Panel)

There was no ch. 3 LED display with this venerable set.
Otherwise it worked perfectly. We found that the
MC14493P chip responded to freezer/heating and a
replacement cured the fault. S.L.

Ferguson 59K4 (ICC5 Chassis)

EW distortion is a common problem with this chassis. You
usually find that RL44 is open-circuit and burnt. It consists
of two resistors connected in series, a 1202 section and a

TELEVISION NOVEMBER 1995



56Q) safety type. It’s the latter section that fails, as it is
designed to do. The next thing you will find is a large dry-
jeint on the line scan coupling capacitor CL44 (0-3uF in
this particular model). This can result in the capacitor
bubbling up because of the heat at the joint. The TDA4950
EW correction chip IGO1 always fails, taking its feed
resistor with it. It is atso worth checking the EW coil LG11,
which has been known to fail. S.L.

Panasonic Alpha 2 Chassis

The video would disappear intermittently, leaving only the
sound. As I've had similar problems before I carried out a
quick check on the waveforms around the M51326P scart
switching chip IC2601. Video should enter at pin 5 and
reappear at pin 12. In the fault condition it didn’t.
Temporarily linking the two pins proved the point.  S.L.

Ferguson IKC2 and ICC7 Chassis

A set fitted with the IKC2 chassis came in dead. The
outputs from the power supply were correct at switch on,
but there was no line output stage operation because the
line drive was missing. After a few seconds the power
supply outputs decayed and it seemed that the set was in
the trip mode.

In this situation pin 40 of the TA8659CN signal and
timebase processing chip IVO1 is the place to check: 9V =
on, OV = standby/trip staie. The voltage comes from TR17
{(BC558C) which tummed out to be open-circuit.

The same symptiom in the ICC7 chassis tends to be
caused by a faulty TDARB178F field output chip. The line
drive is then removed by the trip action. You would think
that merely disconnecting the field output chip would
override the trip action, producing a nice white line. As the
trip senses the field current however the diagnosis isn’t as
clear cut. Replacing thé chip is sometimes necessary to
prove the point. S.L.

Ferguson TX90 Chassis

This set incorporated the PC1139 remote control panel. It
wouldn’t power up unless the on/off switch was held on. If
the switch was released, the set lapsed back to standby.
Checks revealed that the 9V supply to the TMS1006N2LL
microcontroller chip IC901 was missing. Of the compo-
nents involved in providing this supply, TR901 was short-
circuit and TR906 open-circuit. S.L.

Sony KVFX29

The problem with this set was field foldover at the top. As
we didn’t have the manual we had to rely on cold checks.
We eventually found that diode D506 (GIO8D) was leaky,
giving a reverse reading of 30€2. S.L.

QOrion 14ARX

A dead set or one that fails to be awakened from the
standby state would probably have you giving the power
supply suspicious looks, especially as it uses an STR50103
chip. Before you change this item however, take a look at
the supply to the 5V regulator (IC105) at the front of the
chassis. It’s derived from the mains supply via a half-wave
rectifier and a suitably substantal resistor, with C530
(3:3pF, 250V) to provide decoupling at the hot end. On a
couple of occasions recently we’ve found this capacitor to
be open-circuit or very low in value. S.L.
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Long-distance
Television

Roger Bunney

August produced a return to relatively quiet propagation
conditions. There were some low-level tropospheric lifts
during the very hot weather. with signals mainly from
the Benelux countries and, for those in the south west,
Spain. The Perseids meteor shower produced few signals
in Band I and III, and there were just a few Sporadic E
sparkles. The SpE log is as follows:

5/8/95 TVE (Spain) ch. E2.

7/8/95 TVE E3.

8/8/95 TVE E2, 3; RAI (Italy) IA.

9/8/95 RAI IA; TVE E4; NRK (Norway) E4.
12/8/95 DR (Denmark) E3; SVT (Sweden) E3.
13/8/95 RAI IA, B; TVE E2, 3.

16/8/95 TVE E2, 3.

18/8/95 SVTE2, 3, 4; NRK E2Z, 3, 4.
19/8/95 SVTE2, 3, 4.

20/8/95 TVE E3; RAI IA, B.
21/8/95 TVE E2.

26/8/95 SVT E3; DR E3.

29/8/95 DR E3; TVE E2, 3.

In a previous column I mentioned a report from Cyril
Willis (King’s Lynn) of North American reception,
across channels A2-5, on July 7th. This was perhaps the
best day of the year: record SpE conditions were present
in the 50MHz amateur band, with contacts between
Europe and North America over a twelve-hour period.
The ham publication Six News also mentions an historic
SpE opening between the US West Coast and Japan on
July Ist, for around four hours between 0550-1000.
During both openings the signals reached levels 5 and 9,
which is very strong.

Satellite TV Receiver

Bandula Gunasckera, Colombo, Sri Lanka is marketing
an inexpensive but very effective L band (u.h.f.) receiver
for the Russian 1/Apna TV services via the Ekran satel-
lite at 99°E. It employs a helical aerial that feeds an
LNA and in turn a receiver (via F sockets). There’s
switch selection between the two channels. Qutput is
video and audio via phono plugs or a modulated ch. E3
carrier. The compact unit is a.c. operated. It’s simple to
install and easy to operate. We will be happy to pass any
enquires on to Bandula,

News [tems

MMDS: The Kenyan Broadcasting Association (KBA)
has started a second pay-TV chanrnel using MMD. Three
scrambled channels will eventually be available to
subscribers. Senegal recently hosted a broadcasting fair
at which a new, inexpensive MMD system was demon-
strated, offering three-channel capacity with a radius of
15km.
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A 2.5GHz MMDS aerial
and down-converter
recently installed by
Nicholas Early in
Victoria, Australia.

Malaysia: A fourth TV network, TV12, has opened in
Kuala Lumpur with plans to go nationwide.

Finland: The regional TV operation PTV hopes to
become the fourth national network.

Belgium: BRTN should by now have started widescreen
TV transmissions, The old 4:3 test pattern will be
discontinued. The Wavre transmitter radiates only
BRTN-1, on ch. E10: BRTN-2 is transmitted from the
St. Pieters, Leeuw site.

Poland: The ch. R2 TVP-2 service from Warsaw has
closed down. Channels at present available in Warsaw
inciude TVP-1 ch. R11, TVP-2 ch. R27, WOT ch. R51,
Polsat ch. R35, Canal Plus Polska ch. R36 and TV
Ostankino ch. R41. The latter continues to use SECAM:
ail the others use PAL.

Satellite Reception

An increasing number of satellite users are adopting
MPEG-2 video compression. Unfortunately no receivers
or decoders are at present available in the UK. If anyone
knows of a source of equipment, please write in to me
via the magazine.

The EBU continues to use sound in sync (SIS) for
news feeds despite an announcement some time ago that
there would be a change to digitally encoded transmis-
sions. SIS sync inserter units that produce steady and
fairly clear pictures, though with no sound, have been
available for a long time. A Dutch company, Satellite
Supply Point, Spakenburg, has now released an SIS
decoder that produces sound as well. I’ve seen an adver-
tisement for this unit at £145 inclusive. 1 you are
thinking of buying one however, bear in mind that the
SIS system may not be around for long.

The Netherlands Satellite Festival was held on August
10-12th. It was a short-notice, fifty-hour live event run
from The Satellite Shop, sponsored by TESUG and
Chaparral. The European downlink was via Orion
Atlantic 1 at 37-5°W, using the 11-497GHz horizontal
transponder vacated that day by TVI10 Gold/Music
Factory, which have moved to Eutelsat II F3 at 16°E
(apparently at 11-015GHz horizontal, with MPEG-2
compression. Goonhilly was also involved, dual beaming
the programme via Intelsat 601 at 27-5° W on a similar
frequency. The programme content was a satellite enthu-
siast’s dream, including a trip around the Chaparral
factory.

Answers have been received from C. Stephens
(Uckfield) and Bandula Gunasekera (Colombo) to my
query in the August column about the CPT CARAJEGO
identification seen via Eutelsat 1l F4 at 7°E. They both
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confirm that in Cyrillic letters this stands for SRT
SARAJEVO. My thanks for this help.

Bob French is re-equipping for C band reception, with
an integrated heavy-weight motor that gives tracking
down to the horizon. He received the SSVC programme
feed via TDRS-4 at 41°W (3:720GHz, horizontal)
recently, dual beaming with Intelsat 601 at 27.5°
(11-15GHz, vertical). Apparently SSVC is to adopt
MPEG compression via TDRS-4, with the 601 feed
ending once all the receiving sites have been suitably
equipped.

There seem to be fewer news feeds from the
Yugoslavia area, though the Newsforce digital SNG is
still operating from Split and is seen at 7°E via the EBU
leased link. UKI 71 often uses this circuit. Starbird,
another SNG facility company, is operating from Zagreb
with links via Eutelsat II F1 at 13°E in the telecom band.

Roy Carmen (Reigate) reminds us that there is still
life aboard Eutelsat 1 F5 at 21-5°E. He recently saw dog
racing at 11-504GHz (vertical), an OB link that normally
uses I F4 at 25-5°E.

Intelsat K at 21.5°W seems to carry many Sports
offerings. The NTV Reuters lease at 11-499GHz hori-
zontal is a good one to check out.

Although most of the occasional news and OB feeds
are seen between Eutelsat I F4 at 25-5°E and Orion at
37-5°E there are other possibilities, including Turksat at
42°E which often carries sports OBs. Ian Waller
(Lincoln) recently saw football via this satellite at
10-970GHz vertical.

Arabic Radio and Television (ART) is now running a
full European service. Check Eutelsat II F3 at 16°E, on
11.095GHz vertical, for more information.

The Overmoded/Elliptical Waveguide

A recent newsletter from RFS (UK) Lid., High
Wycombe describes the company’s new overmoded
and elliptical waveguide technology. The losses intro-
duced by a waveguide system depend on the material
used, the design and the connectionsfterminations
involved. They range from 1-2dB/100m at 2GHz to 60-
100dB/100m at 40GHz. The RFS Flexwell elliptical
waveguide has a similar performance to standard rect-
angular waveguide: its advantages are greater flexi-
bility and the fact that it can be cut to the length
required, so there are no joins.

Problems can arise when a waveguide is used to
feed a relatively small dish (to keep the wind loading
down) on a high mast, or when a very low transmitter
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power is used. A form of internal resonance can occur,
producing higher frequency modes within the
wavgeuide. The result is distortion of the fundamental
signal because of ripple — a form of multipath
ringing/standing wave is set up along the waveguide
and is imposed on all the signals present. The problem
can be reduced, at the cost of slight attenuation. by
mode filtering at the waveguide terminations. The
Flexwell overmoded waveguide has been introduced to
reduce this problem within the 12-7-38GHz spectrum.
Figures provided by RFS quote attenuation of
14dB/100m at 14-5GHz and 28-3dB/100m at 22-4GHz
with standard single-mode Flexwell waveguide, falling
to 7dB/100m and 13-7dB/100m at the same frequencies

Left: The standard TVS (Germany) NHK identification - the TVS feed is to NHK's Paris office via Eutelsat |l F1 at 13°E.
Centre: The RTM (Morocco) test pattern, received via Eutelsat Il F3 at 16°E. Right: An unidentified test pattern
caption received via Eutelsat Il F1.
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THE SATELLITE NEWSLINE (VOICE)
0336 413413

Updated at least once a day this Newsline is available 24 hours a day, 7 days

a week with all the very latest news in the satellite world incleding: New

Channel Launches; The latest Scams and Cons; New Products and Scrvices;

The Latest Rumours and Issues; Adult Viewing - What’s Going On. Simply
call the number and listen to today’s News.

THE SATELLITE NEWSFAX (IF'AX)
0336 422888

A Written Copy of the Satellite Newsline (see above), available 24 hours a
day, 7 days a week, and updated at Ieast once a day. Use your fax telephone
to call the number and follow the simple instructions for today's News.

TRANSPONDER WATCH (FAX)
0336 422889

A listing of the latest Transponder changes, Sightings and Feeds, updated at
least once a week. Use your fax telephonc to call the number and follow the
simple instructions.

TRANSPONDER & CHANNEL LISTING (FAX)
0336 422886

A complete listing of all satellites, transponders and TV and radio channcls
from 66% East to 53% West. Use your fax tclephone to call the number and
follow the simplc instructions.

SMARTCARD NEWS (VOICE)

0336 413408

The latest news on ECM's ncw smartcards and cncryption changes, updated
every day. Simply call thc number and listen to the latest information.

TV Live Limited, 78 Shepherds Way, Rickmansworth, Herts WD3 2NR
Providing Satellite News & Information since 1990
All calls to all the services above cost 39p per min cheap and 49p per min at
ali other times.
The Copyright in these scrvices is owned by TV LIVE Limited. No part of
these recordings may be reproduced or transmitted in any form without the
written permission of the copyright holder.

‘Emirates’

when overmoded waveguide, with mode filters, is used.

Keeping water out of waveguide is a science in its
own right. I’ll provide a few lines next month on how
the professionals keep the insides of their waveguides
dry!

Satellite TV News

PanAmSat’s PAS-4 satellite is now operational at
68-5°E. A UK enthusiast first saw signals on August
19th, at 11-578GHz vertical.

There are moves to adopt a standard European digital
TV decoder. Deutsche Telekom, Canal Plus and Bertles-
mann are amongst those involved in the project.

JSAT-3 was due for launch in late August carrying a
full load of C and Ku band transponders: the orbital
position is 128°E, a prime location for coverage of SE
Asia and the Pacific basin as far as Hawaii.

Thomson is to produce broadcast MPEG-2 equipment
and domestic decoders for France Telecom. which
intends to transmit forty programmes in five conven-
tional channel bandwidths starting in early 1996,
intended mainly for cable head ends.

Asianet, which is New York based, has changed its
Orion Atlantic transponder from 11-622 to 11-394GHz.
No mention of going digital yet with this service.

Intelsat K at 21-5°W is to be used to transmit the
Dubai Television service across South
America.

The Australian Galaxy Pay-TV operator is now
testing set-top decoders prior to distributing them to its
subscribers — at least 40,000 up to early August. Galaxy
seems to have cornered the world market for digital
decoding chips for the present time.

...I..0IIIC.CC......Q'Q.'.I.I!.ll...000.0..................I.I........O...II.......i.

Test Case 395

At this time of the year the Test Case workshop deals with
about twenty jobs a day. Most of them pass through quite
quickly: some get stuck for a day or two; and some seem to
take up residence for one reason or another. Our tale this
month concerns a TV set that fell into the second category. Tt
was a 20in. rental set fitted with the Tatung 170 chassis.

The cause of the fault seemed to lie somewhere in the sync
or line timebase sections of the receiver. It took an hour or two
for the symptom, line tearing across the middle of the picture
together with a slight sideways displacement of the image. to
appear. Cathode Ray, who’s luck it was to be in charge of the
repair, noticed that the effect disappeared at low brightness
and contrast levels. As the picture was tumed up, the' symptom
became progressively worse — until, at maximum brightness
and contrast settings, the line scan began to collapse, with a
squiggly vertical line down the centre of the screen in some
sections of the picture.

Ripple on a supply line, because of faulty smoothing, is
sometimes the cause of this sort of thing. Ray checked the h.t
feed to the line output. stage (at C425) when the fault was
present, also the 18V and 12V supplies at each side of
stabiliser I802. Each voltage was at the correct level, with no
significant ripple or hash. As the severity of the fault seemed
to depend on the beam current, attention was next tumned to
the e.h.t. generating department. These days there’s very little
that’s visible or accessible here. Ray checked the eh.t.
connector, the earthing of the tube bowl’s outer conductive
coating and the components at the earthy end of the line output
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transformer’s e.h.t. winding — C427, R432 and zener diode
D503. Everything was ok. Time to replace the line output
transformer then.

But a new line output transformer made no difference.
There followed a long and weary session of trial-and-error
component substitution tests in and around the line output
stage. A new line output transistor (Q403) altered the nature of
the symptom a little, but didn’t remove it. The situation with
the efficiency diode D401, which was suspected of breaking
down under load, was the same. Other items that were replaced
included the scan coupling capacitor C422, the flyback tuning
capacitor C421, and the two parallel-connected resistors R435
and R436 which are in series with Q403’s base drive. The PCB
was closely examined. C425 which smooths the suppiy to the
line output stage was replaced. The point was reached where
there was a cat’s cradle of wires and components under the
board. The picture’s horizontal instability persisted.

What to do now? Cathode Ray got the scope out and started
again. With the brightness and contrast settings tumed up to
produce the fault, Ray could see the effect of the disturbance
when he monitored the pulses produced by the line output
transformer. The line drive output from the timebase generator
chip was relatively free from any disturbance, and the drive
pulses at the base of Q403 were, as far as he could see; all
right ~ the waveform herc is always a ‘messy’ one. Ray
thought that it was time to enlist the help of Television Ted.

TV Ted knew about Tatung TV sets. Within a few minutes,
using Ray’s meter and oscilloscope, he'd found the culprit. It
wasn’t in the line output stage, nor the power supply, and had
nothing to do with the timebase generator chip. Its cost is
measured in pennies. What was it? For the solution, tum to
page 59.
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Satellite Notes

Hugh Cocks
Coaxial Cable Troubles

High-quality coaxial cable should of course be used for satel-
lite TV installations - especially since the arrival of Astra 1D
has increased the higher end of the band by 250MHz.

I remember that some years ago there was a brand of
coaxial cable we used to refer to as ‘Pro 7 Special’. It would
be happy enough with most channels but would more or less
remove Pro 7 at an i.f of around 1,407MHz. Neighbours,
Sky News and Sky Movies could look distinctly sparkly too.
Frequencies above and below these channels were o.k.

We occasionally get call-outs to fairly old installations
because of complaints that one or two channels are poor
while the rest are o.k. If reception of the higher-frequency
channels is much worse, this often indicates cable trouble.
Sometimes reception of just a particular frequency block is
poor. If the LNB and receiver seem to be 0.k. when checked
by substitution, run a new length of coaxial cable from the
dish to the receiver. This invariably restores normal results.

Sometimes a small nick occurs in the cable’s outer sheath:
water gets in slowly and all sorts of strange effects are seen
across the band. Beware of connectors in the line done up
with tape: sooner or later poor contact introduces a voltage
drop that either removes the higher channels or leads to their
intermittent appearance. Cable trouble will become much
More common as systems age.

Black Museum

Perhaps someone should start a black museum for long
(thankfully) dead relics of what we had to put up with in the
early days of satellite TV.

One exhibit would surely be the made in Taiwan servo
motor (usually black) that used to drive the old mechanical
Polarotor assemblies. They would buzz, hunt and jitter as the
internal cogs wore. The ‘party trick’ was when the motor
would start to rotate continuously, giving simultaneous
reception of the horizontally and vertically polarised chan-
nels.

I recall having to decouple the 5V supply at the motor
end, because with most receivers the servo pulse drive is
present for only a few seconds after changing channels. Any
mains spike that came along meanwhile turned the servo
motor a little, gradually ending up 90° out until a channel
change restored normal polarisation. Inserting a lowish-value
resistor in the line assisted with the decoupling and slowed
the motor down, helping the dubious gearing mechanism to
last longer — though the time taken to change polarisation
could be a bit on the slow side!

A larger bodied model appeared a little later. It behaved
bétter mechanicalty, but was very susceptible to any elec-
trical storms in the area and would then refuse to work at all
— often only a few days after being installed. At least the
earlier ones never did this! Don’t confuse these motors with
the Chaparral type, which is very reliable.

The loss introduced by Polarotors seemed very bad,
despite the impressive specification sheets. As there wasn’t
much signal to start with in those days, tough remedies were
called for. I recall removing the existing signal probe and
replacing it with a piece of coaxial cable inner conductor,
bent appropriately to give the greatest signal pick up when
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inserted into the waveguide. This helped matters no end!
Why not use another type? Well few were available, and the
magnetic type was still a year or two away.

With very early installations the viewer had to go and tum
the LNB manually, which is remarkable when you look back
on it now!

The least lossy solution was the use of an orthomode
transducer (OMT) coupled to two LNBs, with a changeover
switch. But this was costly at the time,

Another item in the museum would have to be the
CX2450 satellite receiver dating from 1985-6. Old hands
will remember it. Perhaps some will even have fond memo-
ries (it did produce constant servo motor drive). I remember
nothing but a2 running baitle to keep them going however —
even to get them started out of the box!

Any more ideas for suitable exhibits? How about the
Skyscan K1 receiver-positioner?

LNB Covers

Moisture causes a lot of LNB trouble. One way to prevent
this is to fit a cover over the LNB, leaving the front and
undemeath open. This prevents rain falling on the LNB, and
has the additional advantage with an offset dish that the cover
slightly shields the front feed. Thus with light to medium
drizzle less rain builds 1p on the feed cover and therg is less
attenuation of the incoming satellite signal.

A cover also helps to keep a magnetic polariser dry. Qur
experience is that these have a habit of going open-circuit:
rain falling on them can’t help. The cover also overcomes the
problem of water getting into the LNB/polariser flanges.

Until recently we manufacturered dishes and made a fibre-
glass feed/cover for MTI/Marconi type LNBs. The covers
reduced LNB and F connector water ingress problems to nil.
We still make the covers, and when carrying out an installa-
tion fix one to the top of the ENB with hot glue and some
plastic spacers. It has always puzzied me why no manufac-
turers have ever produced LNB covers.

Connexions 8520R

Though they are becoming a little fong in the tooth quite a few
of these upmarket, motorised receivers that date from 1988-89
are still arcund. They were also sold under the Tee Com name.

They seem to suffer from a software bug however. After a
while it’s quite common to find that there is a problem with
storing certain audio carriers. Frequencies above 7-56MHz,
either mono or stereo, can be stored quite happily. Below this
exact frequency the carriers can be tuned in but the receiver
may not remember them — it happens with only some chan-
nels, others being o0.k.

To restore normal results the settings for the satellite
concemed have to be erased then everything reprogrammed. To
do this, go to the parental lock mode, enter the four-digit pin
number then keep pressing the parental lock button until ‘erase
sat?” is displayed. Enter the pin number again and the receiver
will return to the factory reset for that satellite. Don’t select
‘erase all?’ If you do, all the programmed satellites will disap-
pear!

Finally, reprogram ail the channels for the satellite
concerned. Audio carrier storage problems seem to occur
only when the frequencies have been changed. The video
settings are not affected. You don’t have to do anything
specific with this receiver to store the channels: the action of
channel changing seems to store new information.

This receiver isn’t at all keen on Astra 1D converters but
will tune from about 920MHz to 1,880MHz, which allows
direct tuning as far as the CNN frequency with a 1D LNB.
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VCR Clinic

Philips VR231

If the power supply is dead and the start-up voltage for the
control chip is low, check whether diode 6115 is leaky. The
type fitted in this position depends on the model. If it’s a
UGO6B, the part no. is 4822 130 83307. P.B.

Panasonic NVG21

When replacing post P5, make sure that you use the correct
part for the machine on which you are working. After fitting
a new post we found that it caught on the secuning screws
for the capstan motor. This resulted in a tape loop on eject.
The new post looked identical to the old one but was about
Imm thicker. Tt would seem that different ones are used 1in
the deck. M.Dr.

Panasonic NVG7

Stations could be tuned in and stored, but on channel change
they disappeared. We suspected the MN1220 memory chip,
but checks took us to the =30V supply which was rather
high at —57V! Q1101 and D11 in the power supply were
found to be short-circuit. Despite this high voltage the
memory chip was perfectly o.k. M.Dr.

Sanyo VHR3300

The effect produced by this fault suggested that its cause lay
in the if. or a.gc. circuits. Symptoms were a grossly
distorted, soot-and-whitewash E-E picture with patterning
and loss of sync. In fact the signal that emerged from the
vision detector was perfectly good! The cause of the trouble
was a faulty vision switching chip, IC1001 (LA7223). E.T.

Sanyo VHR190

To all intents and purposes this machine was completely
dead. When we checked around in the power supply section
with an oscilloscope however we found that there were
needle pulses at the chopper transformer. The cause of the
failure was the 14V rectifier D5101 which was short-
circuit. E.T.

Panasonic NVG21

This machine originally came in for a service. In addition to
replacing all the gears, the pinch roller and the mode switch
we had to replace the side plate and connection gear. Two
months later the machine came back, the complaint being
that when it was switched on the carriage moved forwards
then ejected, repeating this until the machine went back to
standby. You often get this fault when there’s a wom
carriage mode switch or a bent lever. Not this time however.
The cause of the trouble was that all the joints of the new
carriage’s connector were dry-jointed. Resoldering put
matters right. D.B.

Sanyo VHR135

There was intermittent failure to take up in play or rewind.
The cause of the problem was that the idler was sticking on
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its shaft. A drop of oil on the pivot shaft was all that was
required to restore correct operation. D.B.

Matsui VX730/Saisho VR3200

This machine appeared to be dead. The power supply was
working, but there was no AT6V supply because of a break
in the ribbon cable that connects Q305 to the power supply.
A new cable loom put matters right. D.B.

Ferguson FV70

This machine had a tape stuck in it. As the loading motor
had partially seized, its drive chip had a large hole in it.
Replacing the chip and the loading motor enabled us to
retrieve the tape. D.B.

JVC HRD580

We seem to be getting quite a few of these machines in
which a previous engineer has replaced the mode switch but
fitted the wrong type. The symptoms are that the tape laces
up and the machine then plays for a few seconds before
shutting down. The part number for the mode switch, which
has a black body, is PU60973. Don't fit the red type. D.B.

Sanyo VHR251

The E-E and playback pictures were poor, with what
appeared to be hum bars and a rolling effect. A check via
the scart lead showed that the video signal was good. When
we opened the r.f. converter we saw two small 1pF capaci-
tors. Replacing them restored a good picture. D.B.

Aiwa HVG110K

This machine went dead intermittently. When we examined
the power transformer we found that pins 15, 16 and 17
were dry-jointed. Resoldering them restored reliable opera-
tion. D.B.

JVC HRD910

This tip could save you a lot of heartache — as well as
money! The symptom we had was an unstable picture in the
top half of the screen and just snow in the bottom half.
Scope checks showed that the output from one head was
greatly reduced. Replacing the upper drum marginally
improved the top half of the picture, but had no effect on the
snow. . . Logically, the cause of the problem had to be the
lower drum. But before we frightened the customer with the
price of a new one we rung JVC Technical. We were told
that there’s a 3-3uF capacitor, which is not shown in the
service manual, on the lower drum PCB. Replacing this
cured the fauit. .

Ferguson 3V23/JVC HR7700

It’s not often that one of these venerable machines turns up,
but this one was extremely clean. Its noisy picture was
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simply the result of wom out heads, which the owner
thought it worth replacing. He also said that the machine
didn’t always load, especially with a timed recording. A
new loading belt cured that. We also replaced the cassette
lamp as it appeared to be the original one. M.H.

Fisher FVH715

A mnice easy one: this machine produced a picture with two
hum bars that tripped the field lock each time they arrived at
the bottom of the screen. Two bars indicates 100Hz hum, so
we had a quick look around the main electrolytics. C906
(1,000pF, 35V) tuned out to be almost open-circuit. Tt tock
longer to take the cover off the machine and find the power
supply than to do the repair! M.H.

Saisho VR1200/Matsui VX800A

This machine had no eject, fast forward or rewind operation,
though it would load. We noticed that there was no capstan
rotation, and a quick check showed that there was no 16V
feed from the power supply. This led us to the good old
circuit protector ICP201 which was open-circuit. Replacing
this and giving the machine a good clean up completed the
repair. I love the easy ones! T.L.

JVC HRFC100F

'This model is unusual in that it will work with both normal
VHS and VHS-C camcorder tapes. Its loading mechanism is
therefore slightly more complicated, and this is where you
get most of the problems. The machine I had in recently was
no exception — there was a tape jammed in it.

I managed to extract the tape, and on inspection noticed
that the half-load arm was quite badly twisted and in need of
replacement. It is always worth checking that the carriage is
not sloppy in its down position: it might also need to be
replaced, and is an expensive item. Fortunately in this case
the carriage was o.k. and replacement of the half-load arm
and the gear assembly was all that was required. T.L.

Matsui VX1100

There was intermittent E-E sound. Getting out my faithful
old screwdriver, I did some highly technical fault tracing by
tapping around the boards. This soon led me to a very sensi-
tive scart panel, and on closer examination I noticed that
C4513 was dry-jointed. Resoldering it cured the fault. T.L.

Hinari VXL6

In both the E-E and playback modes the video signal was
very crushed and distorted, and of low amplitude. Not
having a manual, I was forced to follow the print. This
brought me to Q306 (2SC1740), whose base voltage was
too low for it to. switch on properly. The cause of the trouble
was C353 (47pF, 16V) which was short-circuit. We’ve had

problems with other 16V electrolytics in these machines.

Symptoms have included no drum rotation and excessive
capstan speed. S.L.

Amstrad VCR4600

There seemed to be two problems with this machine, but
they proved to have the same. cause. If any deck mode was
selected while the machine was in the E-E mode, the sound
would be either muted or its level would vary momentarily.
Deck mode changes also produced video signal level varia-
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tions. The obvious thing to do seemed to be to check the
supply voltages. When I did this I found that the AL12V
supply was at 18V and varying. This supply is produced by
Q802, along with the SV regulator IC801 and the 8-2V
zener diode D810. The culprit was Q802. S.L.

Sharp VCA46 - Video Plus Handset

There was a problem with this machine’s Video Plus remote
control handset. If a Video Plus code for any previous day
was entered, the LCD would display the correct start/stop
day/month. If a code for the current or any subsequent day
was entered, the wrong start/stop day etc. would be
displayed. The cure was to remove the handset’s batteries
then discharge the internal capacitor by shorting the battery
terminals together for a few seconds. The problem had
arisen after fitting replacement batteries. M.Dr.

Ferguson 3V36/JVC HRD225

Playback of a prerecorded tape was o.k., but when a
recording made by the machine was played back the capstan
spced was slow. Checks showed that the capstan FG
comparison signal was missing at pin 6 of IC408 (BA6305)
though the input to this section, at pin 5, was ok. The
obvious thing scemed to be to replace the chip, but this
made no difference. After checking the chip’s peripheral
components I did what I should have done in the first place
— check the amplitude of the pulses at pin 5. It was low of
course (200mV). When I checked back to pin 1 I found that
the signal from the capstan flywheel FG coil was also low.
An inspection of the flywheel revealed that the two
screws which hold the bracket were chewed up, and that
someone had already fitted a new set of belts. The cause of
the trouble was excessive clearance between the flywheel
and the FG coil. I think that whoever had fitted the belts was
unable to undo the screws and bent the flywheel bracket to
get the new belt on. M.Dr.

Philips VR6462

There was no playback sound though the E-E sound was
normal. I like to use a signal tracer. So [ lifted out audio
panel P502 to make checks. There was plenty of signal from
the head, at the base of transistor 7010, but nothing at its
collector. A few further quick checks showed that although
there was 11V at the top end of R3037 (3-3k(2) there were
no voltages around transistors 7010 and 7009. The decou-
pling electrolytic C2027 (330uF, 16V) was dead short, a
replacement restoring full sound. R.N.

Philips VR6585

There was neither E-E nor playback sound with this Nicam
machine. Initial checks were carried out around the audio
switching panel, but everything seemed to be 0.k. here. What
I did notice was that the level indicator on the front panel
barely moved. It's driven by the fm. audio panel, where
there was no supply to the audio processor chip because the
80mA Wickman fuse F1201 was open-circuit. All that was
required to restore the sound was a new fuse. R.N.

Sharp VCA113HM

This machine belonged to a heavy smoker and needed a
good clean up. I was told that it had failed quite suddenly
while playing back one of the soaps. On test it was found to
be reluctant to thread, with the arms going only about half
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ways; the half-load arm moved in odd jerks, and the machine
wouldn’t wind tape back into the cassette. The mode switch
was the cause of all this. When I removed it and took it
apart the contacts were seen to be suffering badly from nico-
tinc poisoning. They cleaned up all right, and the machine
worked when reassembled, but I decided to change the
switch to be on the safe side. R.N.

Philips VR6462

There were no signals, either E-E or playback, nor was it
possible to obtain a test signal as there seemed to be no
output from the modulator. Mechanically the machine was
o.k. A substitute i.f. panel failed to restore the signals, so 1
checked the voltages at pins 4 and 6 of socket P5 on inter-
face panel P0OS: these are the supplies to the modulator.
The switched 12V supply (12b) at pin 4 was missing. It
comes from transistor 7002, which had correct voliages at
its base and emitter but nothing at its collector. The ‘on’ line
to 1C7150 seemed to be working correctly.

Component replacement on panel POO5 can be carried
out only after removing it. Remove the if. and chroma
panels, then the three screws that secure the mains trans-
former. After unplugging the transformer, release the plastic
clips that hold the panel, raising it gently as you do so. The
panel can be worked on by resting it on its side, and you can
plug the transformer back in. All deck functions will then
remain operational. Once transistor 7002 had been replaced
normal operation was restored. It’s a BD678 Darlington
type transistor. R.N.

Toshiba V309B etc

This machine would stop in playback or record after
anything from twenty minutes to two hours. The cause was
high recl motor current, though the motor rewound very fast
and wasn't particularly noisy. We’ve also had the fault with
the V109B and V209B. J.P-F.

Panasonic NVG20

No power up with this machine was caused by C39 in the
power supply. It had gone low in value. J.P-E,

Ferguson 3V35/JVC HRD120

The tuning. department wouldn't light up, behaving as
though it was in the camera mode. The tuner/camera switch
was o.k. however. Replacing the HD552-088C chip cured
the fault. J.P-F.

JVC HRD580/Ferguson FV43H/44L/46T

This machine stopped intermittently, usually at start up. As
a replacement clutch unit failed to restore reliable operation
I removed the deck terminal PCB and cassette housing in
order to give the deck a thorough inspection. While looking
for a foreign object I noticed that the brake pad on the sub-
brake assembly was dislocated. A replacement, part no.
PQ43583A, cleared the fault. J.P-F.

Hinari VXL90 etc

No fast forward or rewind, everything else working
normally, is becoming a stock fault with the deck used in
this machine (and many others, see note at end). The cause
is unreliable trigger lever action (item 260, see Fig. 1). In
order to engage the fast forward/rewind action after a
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command, this lever must have returned to its rest position.
Instead, it tends to remain profruding about imm towards
the front of the deck. To improve reliability:

(1) Carefully round off the sharp edges of the trigger lever
and brake plate mouldings in the areas indicated by an X in
Fig. 1, using a sharp knife in a scraping action.

—@s9

Fig. 1: Trigger/brake components, 259 trigger hook, 260
trigger lever, 261 brake plate, 262 brake actuate base.
Round off the edges of items 260 and 262 in the areas
marked X.

(2) Increase the spring torque by bending the bottom end of
the spring an extra 60°.

(3) Clean off all dirt and reassemble, lubricating the rubber
parts with a small amount of plastic grease such as Elec-
trolube or Mycote.

Note: Other machines that use the deck include the Hinan
VXL8/9, Sentra VX8500/8600, Amstrad VCR6000/6100,
Tashiko VVF933/934, Proline VCR$i00, Goodmans
TX1100, Osaki VCR35 and many more. J.P-E.

JVC HRS5800

This machine came in with a list of faults: intermittent
sound; picture not stable; and the left VU meter not
working. There was no sample tape, and I had little to go on
as the machine had come from another dealer. I checked the
tape path and set it up. This cured most of the problems. 1
then braced myself for a complicated VU meter drive
problem. There was relief when I discovered that it bad
been selected as a fracking indicator. S.B.

Grundig VS340

Sound warble was the complaint. It was caused by tight
capstan motor bearings, a new motor curing the trouble.
Unlike some who would strip the motor down and lubricate
it, “to save the customer some money”, I prefer to work to
manufacturers’ standards. S.B.

JVC HRS4700

Faulty functions. What a brilliant fault report! Says it all,
doesn’t it? Normal operation was restored by replacing the
CAT chip. To non-JVC types, that’s the memory 1.c. S.B.

JVC HRS5800

Loading difficulties was the complaint with this machine.
Its cause was a broken spring in the idler/brake control. All
suspect gears and cams were replaced to restore reliable
operation. S.B.
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A\ PROMAX

ELECTRONIC TEST EQUIPMENT

Audio - Video - Television - Satellite TV - Telecomunications

The manufacturer who cares about quality & features rather than being lowest in price !

Audio Analyser
Model AA-930

Muiti-function meter. Measures distorsion,
wow & flutter, sterec power, signal levels in &
out: gerterates audio test signals. Features
include large clearfy marked analogue
meters. Performs the work of many individual
instruments. £ 450

Low Distortion Low
Frequency Generator
Model GB-212

20 Hz to 200 kMz, harmonic distortion 0.02 %
maximum over audio band. Frequency coun-
ter resolution ashigh as 0.1 Hz. 600 chms
impedance. Output fevel attenuation range 60
dB, with analogue meter for setting accuraey.
Excellent output level flatness. £ 219

Television Pattern
Generator

Model GV-698/11

32 pattemns. 32 internal memories.
PAL/NTSC/SECAM standards, with 1,
B. G, H. M, M, N, D & K, NICAM, tele-
text all in ene instrument.

Optional on screen logotype. (Other pattem generators available from £ 210). € 1428

Functions Generators
Models GF-230 & GF-232

Two versions available: 0.1 z to 1 MHz and 0.2
Hz to 2 MHz. Producing sine, triangular and
square waveforms, with variable symmerry.
Excellent performance. £ 153 & £ 206

Television Pattern Generator
Model GV-298

Compact high performance generator, RF and
video outputs. Frequency range same as GV-

698/11, 37 to 885 MHz. Circle pattem included.
£433

TV & Satellite Level Metar
Model MC-360

Ideal instrument for the professional installer of
FM/TV aenals and satellite TV dishes. Covers
48 to 856 MHz and 950 to 2050 MHz.
Lighweight, compact and rechargeable battery
operated. £ 654

CRT Rejuvenator
Model TA-903

Similar to TA-901, but has three meters to moni-
tor cathode current. Special technique aliows
repeated rejuvenation of CRT. Supplied in atta-
che style case. for easy field and workshop use.
£498

CRT Rejuvenator
Model TA-901

lAn essantial ool for every TV works-
hop. Promax have made many thou-
sands. Supplied complete with a set of
base adaptors. £ 235

Frequency counters Models FD-250 & FD-252

FD-250 covers 20 Hz to 160 MHz and FD-252 covers same plus, 100 MHz 10 2.4 GHz.
Large LE.D. display. Wide performance at low cost. £ 153 & £ 206

s TV & Satellite Level Meter
Model MC-944

This meter has everything for the top flight
instaler of aerials, dishes, CCTV, MATV,
SMATV and others systems. Features include
TV monitor, spectrum analyser, sync pulse,
teletext, printer output, 99 memones, tupea-
bie audno subcamers ete. Full autocorrection for superb, unequalled accuracy!. RS-232
as standard. £ 1895

L —

{A F’F]DMAX]

The company has been producing test equipment in Spain
for over thirty years, earning a strong reputation for exce-
llent engineering, quality performance at budget prices.
The equipment is supported by Alban Electronics from
their St Albans facility. These products are suitable for
only professional and educational applications.
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TVIFM Level Meter
Model MC-160B

The aerial installers best friend.
Calibrated for accurate signal level
measurements. Digital frequency dis-
play ensures comect signa! selection
and identification.

Built-in demodulator for easy station
ident. and audible tone fereasy positio-
ning. This meter is light in weight, but
has outstanding technical features.
€354

R.F. Spectrum
Analyser
Model AE-566

1 to 1000 MHz, with 950 MHz to
1750 MHz option. Built-in tracking
generator. Offers spanwidths
from 1 MHz to 1000 MHz.
Includes nomnalizer. This analy-
ser is ideal for production and
educational applications, as well

_ as A+D. £2800

E’j["‘ Prices shown exclude VAT, but includes UK delivery. Accras

Most items available for immcdiate despatch.

ALBAN ELECTRONIC LIMITED

4 — St Albans Enterprises Centre - Long Spring
Porters Wood - St Albans — Hertfordshire — AL3 6EN
Tel: 01727 832266 — Fax: 01727 810546
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Consumer Electronics at Berlin

This vear’s Berlin consumer electronics show, known as the
Internationale FunkAusstellung (IFA), was held in late
August. It was dominated by digital playback, recording and
broadcasting systems. A number of interesting technological
developments for the future, including flat-screen TV sets and
tapeless audio and video recording systems, were also on
show.

Digital TV

Digital TV conforming to the European Digital Video
Broadcasting (DVB) standard should reach much of Europe
next year, via satellite or cable distribution. DVB Teceivers
were being demonstrated by a number of companies,
including Philips, Hitachi, Pace and Themson. Pioneer’s
DVB IRD (no model number has been assigned to it) is
designed for satellite or cable TV systems: it can handle
MPEG-2 audio and video, has a DVB descrambler and an
10S smart-card slot, is 4:3/16:9 capable and incorporates a
modem and a computer and peripheral interface. Nokia’s
DVB9500S is designed for digital TV and many other digital
services and systems — more on this when we come 10 multi-
media equipment.

Dr Helmut Stein, vice-president of Nokia’s technology
division, provided an interesting insight into the DVB
strategy for HDTV broadcasting. Apparently the original plan
was to introduce an hierarchical, or ‘scalable’, transmission
system: a standard-resolution picture would be incorporated
within an HDTV picture in such a way that owners of ordi-
nary digital sets would receive the standard picture while
those with HDTV sets would see the high-definition images.
But this approach has been deemed a waste of valuable trans-
mission resources, also putting up the cost of digital TV sets
for little or no immediate benefit. No broadcaster plans to
offer HDTV during the next five years or more, there are no
HDTV chip sets in production, and a scalable system would
involve transmitting twenty per cent more data.. Thus the
present plan is to offer standard/HDTV simulcasting when
appropriate. This would require only some 6Mbits of extra
data capacity.

Non-digital TV

Despite the growing interest in digital TV, there were
plenty of interesting analogue TV developments on show in
Berlin. A combined TV and telephone was included amongst
some novel technology being demonstrated by Philips. The
39PWOT7A is a 32in. widescreen TV receiver incorporating
an analogue cordless telephone base station that conforms to
the CT1 (900MHz) standard. When a call is received the
screen displays a message. The call can then be answered by
pressing a button on the remote control handset to mute the
TV sound. A built-in microphone and speaker provide the
phone operation. Other features include caller ID, a 150-name
directory and an alphanumeric keypad. Up to six handsets can
be operated from the base station. There were no launch or
price details however.

Level 2.5 teletext was also demonstrated by Philips. This
offers a number of improvements. Each Level 2 page can
contain up to 32 colouss, chosen from a palette of 4,092. There
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can be up to 56 characters per line {the present system has 40),
and the graphics are better. It’s also possible to mix letters of
different colours on the same line. The Level 2.5 system is
designed for 16:9 sets but can also be displayed by 4:3 sets
that use Level 1 or 1.5 teletext. This is possible because the
first 40 characters in a line are used for the text, the remainder
for graphics that can be displayed on panels at each side.

The Philips Widescreen Plus sysiem improves the picture
quality with 432-line letterbox pictures that are expanded to
fill a 16:9 screen. It uses line interpolation to generate extra
lines to form a 576-line display.

Philips has also improved the picture quality with 100Hz
displays, which can produce judder with moving objects. A
system called Natural Motion works by analysing the picture in
real time. This enables it, using measurements based on the
speed and direction of an object, to predict where the object
should be in the next frame. An intermediate picture based on
these calculations is then created. The system cannot operate
where the object is too small or is moving too fast however. It

JVC's prototype
digital
camcorder, which
measures just
150 x 80 x 45mm
and has been
designed for left-
or right-hand use.

will be built into Philips’ widescreen sets as a switchable
option. From what I saw, Natural Motion works well. Another
system, called Dynamic Contrast, analyses the luminance
picture content forty times a second to mnprove the contrast
ratio.

Other products shown by Philips included a prototype
20in. widescreen set due for lannch in 1996, and a 32in.
PALplus set, Model PW9761.

There were plenty of other widescreen sets at the IFA.
Panasonic’s TXW?28D1F has a 71cm super-flat black-matrix
tube, a 100Hz display and PIP. Panasonic also announced an
interpolation-based system 10 improve expanded letterbox
pictures. It’s called Wide Digital Plus. Sony showed a family
of new widescreen sets with screen sizes ranging from 16 to
32in. Some include a2 PALplus decoder.

Although PALplus at present has a low profile in the UK
(between them, Channel 4 and Granada TV will transmit only
around 500 hours this year), the format is in much wider use
in mainland Furope. The German ZDF network for example
will have transmitted some 1,000 hours by the end of this
year, while across Europe some 10,000 hours of PALplus
broadcasts will have been transmitted.

Nokia showed 28 and 32in. PALplus home cinema sets
while Samsung is to introduce a 32in. PALplus set, Model
WS3220, this month (November). Smaller screen versions
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(24 and 28in.) will be introduced next year. These sets will ail
include PALplus Motion Adaptive Colour Plus Processing
and Film Mode Processing systems to remove interference
effects such as cross-colour. ;

Miscellaneous TV Developments

Other TV developments on show included Hitachi’s VT-
CCD1 closed caption decoder. This displays subtitles hidden
in prerecorded video tapes — the system is designed to help
deaf and hard-of-hearing viewers. The decoder is PAL and
NTSC compatible and includes caption positioning (at the top
or bottom of the screen) and see-through captioning.

Sharp showed sets with its AFS (Automatic First Start-up)
system. This includes automatic tuning and an on-screen help
system for setting up. A double-screen set was shown by
Samsung. [t’s a widescreen set that can provide two separate
displays. There were also combi products, incfuding Nokia’s
VideoTV which is a combined 20in. TV set with a two-head
mono sound VCR that features ASO Plus. Its features include
two tuners, front AV sockets and teletext. Samsung’s
CDT2500 combines a 25in. TV set with a CD player that can
handle CD audio, CD Plus Graphics and Videc CD discs,

Future TV Developments

For the last quarter of a century the large, flat-screen TV
has always been ‘just around the comer’. It looks as if such
sets really will be with us during the next two or s0 years.

The show gave us the oppornumity to see Sony’s flat-
screen, Plasmatron sets for the first time. This technique was
described in the September issue of Television. To recap
briefly, it uses a system known as Plasma Addressed Liguid
Crystal (PALC) which was first developed by the US
company Tektronix. Plasma discharges are used instead of an
array of thin-film transistors t0 switch on the screen’s LCD
cells. Several Plasmatron sets were on display, each with a
screen of about 25in. across. They looked very impressive.
The biggest problem is that, being LCD sets, the viewing
angle isn’t as good as with conventional displays. Despite this
the sets caused much comment. Sony plans to start selling
Plasmatron sets in Japan next year. They probably won’t
reach Europe until late 1997 or early 1998.

As part of its future technology show, Thomson demon-
strated a 50in. plasma display. But there are no plans so far to
market sets using it.

Sanyo generated a lot of interest with its 3D TV sysiem
that doesn’t require the viewer to wear glasses. It works by
projecting images from two LCD sources on to a lenticular
lens screen which acts as an image splitter to keep the images
separate. Because the eyes are presented with two separate
images, a 3D effect is created. It’s pretty effective, though
your position in front of the screen is critical and you have (0
keep your head still.

Nokia has signed an agreement with Texas Instruments to
use a projection TV technology cailed Digital Light
Processing (DLP). The heart of the system is a digital
micromirror device (DMD). This is a large chip (about 1-5 x
lcm) whose upper surface is covered by an amay of half a
million digitally-controlled micromirrors. These produce the
display pixels. Each mirror is mounted on a hinge. that
enables it to be tilted, at a rate of 1,000 times a second. The
murrors are controlled by digital signals via memory cells -
one per mitror, positioned beneath it.

Light from a 100-120W metal-halide lamp is directed on
to the DMD, which reflects it via a projection lens to form the
image. A colour wheel that rotates at around 70Hz is posi-
tioned between the lens and the screen. It uses two colours,
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red and blue, to produce a complete range of colours by addi-
tive and subtractive mixing.

Nokia plans to introduce rear-projection sets using DIP
technology in 1997. A 50in. set would measure only 15in.
from the front to the back and weigh around 35kg. A proto-
type 4:3 set was shown, but production models will use the

This prototype tapeless camcorder shown by Hitachi
can record up to haif an hour of video in its 400Mbyte
multilayered flash memory. Weight is just 350g.

16:9 format. The picture quality was impressive, though not
quite as bright as the pictures produced by a c.r.t. There was
no sign of line structure, mainly because the DMD’s mirrors
are only one micron apart, and the viewing angle was good.
Computer images were also displayed, and again the text and
graphics were clear and sharp.

VCRs

JVC showed a Super VHS PAlplus VCR, Maodel
HRS9200, whose recordings can be watched using either a
16:9 or a 4:3 set for the display. The VCR is able to record
the vertical helper signal that’s transmitted with PALplus
broadcasts, being used by PALplus sets to build up the 576-
line widescreen display. Other features include hi-fi VHS,
insert editing, a flying erase head and a jog-shuttle dial
Samsung ailso has an S-VHS PALplus machine, Model
SV200X. JVC was also showing its Data VHS (D-VHS)
system, which enables VHS machines to record digital data.

The Philips Video Index system is designed to make it
easier for users to find out what’s on their tapes. It works by
scanning a cassette that uses VASS (VHS Address Search
System) then storing its contents in memory. When
programmes are added or erased, the information is updated.
To use the system you press a remote control handset button:
the information is then displayed on screen.

The information shown depends on how a programme was
recorded. When a programme is recorded using PDC or
VideoPlus, the programme title, date, time and length are
shown. When a recording is made manually, or with a timer,
the channel name replaces the programme title. Users can edit
the tape information however, replacing the programme with
the channel name for example. Each cassette has its own on=
screen contents page: programmes can be selected by
scrolling up and down the page. Once a programme has been
selected the VCR winds to it and begins the playback. Up to a
hundred cassettes can be indexed.

DvC
A number of companies showed camcorders that conform

to the new Digital Video Cassette (DVC) format. More
details of this system will be provided in a separate article

47




next month. Briefly, DVC camcorders can record up to an
hour of digitally-compressed video on quarter inch metal
evaporated tape. The cassette is smaller than the DAT type.
The picture quality with the camcorders on show conformed
to the standard rather than the high-definition DVC stan-
dard, but is still an improvement of Hi-8 and S-VHS - the
horizontal resolution is over 500 lines. Twelve-bit PCM is
used for the audio.

Sony had two DVC camcorders on show, the top-of-the-
range DCR-VX1000E which has three CCD image sensors
and the DCR-VX700E which is aimed more at ‘mainstream’
consumers. Both incorporate an image stabilisation system
called Super Steady Shot and have a digital output jack
cable for both the audio and video data. The video data can
be transferred to a digital VCR or a PC. Model DCR-
VX I000E also offers Photo-Mode shooting, which records a
seven-second stiil image.

The demonstrations were good, with stunning picture
quality, but the camcorders are going to be on the expensive
side — the DCR-VX1000E will probably sell at around
£3,500 and the DCV-VX700E at over £2,000. There is also
concern as 10 whether the new camcorders will be compat-
ible with existing edit decks, with respect to time codes for
example. The answer to this seems to be that the camcorders
will work with other equipment from the same manufac-
turer, but if for example you buy a Sony DVC camcorder it
may not work properly with say a Panasonic edit deck.

JVC showed a lovely prototype DVC camcorder whose
size was just 150 x 80 x 45mm with a weight of less than
500g. It has an 0-5in. colour viewfinder and is designed for
both right- and left-handed users.

Panasonic had its Model DVC NV-DJ1 on display and
Samsung also announced plans to launch a DVC camcorder.

Tapeless Recording

Hitachi had on show an interesting prototype camcorder
that records up to half an hour of video in a 400Mbyte
multilayered flash memory system. This retains its memory
when the power is switched off. Weight of the camcorder is
350g.

Samsung’s AVC?2 tapeless audio recorder can reproduce
up to seventeen minutes of CD-quality music from a
24Mbyte ftash memory card or record the same amount of
music from a PC. The suag is that flash memory is not
cheap — a 24Mbyte card at present costs around £173.
According to Samsung the price should fall to about £70
within the next three years. A MASK ROM card, which can
be used for playback only, costs about £40. This should fall
to around £10 over the same time scale. Samsung plans to
introduce a record/playback version of the AVC2 by 1998.

Digital Video CDs

At a press conference a couple of days before the
opening of the show Sony and Philips demonstrated their
dual-iayer Multimedia CD (MMCD) system using, for the
first time, video material — previous demonstrations had
used audio tracks. I was unable to attend this, but other
reporters said that the results were excellent, with a seam-
less switchover between the two video layers.

The press conference heid by the competing SD disc
system developed by Toshiba revealed some interesting
information. There’s a whole series of SD discs, ranging
from the SD35 which holds up to 5Gbytes of data or 142
minutes of MPEG-2 video to the SD18 which stores up to
18Gbytes of data on a double-sided, dual-layer disc. There
are also recordable and rewritable discs. The discs can store
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entertainment material (Digital Video Discs) or be used as
high density ROM:s for computer data or as rewritable CDs.
Although SD is a digital format, there will be PAL and
NTSC players and discs. Discs intended for NTSC markets
will use Doiby AC-3 sound while European discs will have
MPEG-2 Surround sound. Thus European DVD users will

Sony'’s digital camcorder Model DCR-VX700, which is
expected to be available in Europe this November.

not be able to import titles from the USA in the way that
they can with with the Laser Disc, Video CD and VHS.

According to the SD Alliance DVD players will include
systems to prevent digital-to-digital and digital-to-analogue
copying, while consumer players will not be able to handle
recordable or rewritable discs.

Thomson announced plans to launch an SD player in
mid-1996. Toshiba, Thomson and Hitachi displayed proto-
type players while Pioneer had a prototype that also plays
Laser Discs. The SD alliance expects some twenty million
players to be sold by the year 2000. This will depend on
whether consumers are prepared to fork out for a video disc
system that cannot record, even if it does offer broadcast
quality pictures. Interestingly, the SD alliance believes that
its system will have a marginal effect on the VCR market.

During the course of the show the MMDS and SD groups
announced agreement to a common standard.

Multimedia Developments

The Nokia DVB9500S Multimedia Terminal is an add-on
box designed to send data to or receive it from a variety of
digital sources. These include digital TV broadcasts, PCs,
printers, games consoles, digital radio, digital video discs
and players. It can link up to a telephone line for access to
computer networks like the Internet.

The DVB9500S incorporates some clever technology. It
can for example adapt automatically to different satellite
bandwidths (from 2-54MHz). Iis video decoder can handle
data rates from 1-3 to 15Mbits/sec, i.e. MPEG-1 and -2. Tt
also caters for the 4:3 and 16:9 formats and pictures that are
not full sized, e.g. Photo CD. Other CD formats that are
compatible with it include CD audio, CD-ROM-XA and
Video CD.

The electronics include a Motorola 68340 processor that
runs at 16MHz, 1-5Mbyte of RAM and 1Mbyte of flash
memory. The system hardware is stored in the flash memory
instead of being held in RAM or ROM. This means that it
can be updated by downloading from a cable or satellite
source. This helps to ensure that the terminal is future-proof.
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TV connections include scart with RGB, composite video
and audio options’ while the VCR connection is via another
scart with composite video. There is also a decoder scart
socket with RGB and composite video connections. Two
phono sockets offer left and right audio connections. Other
connectors include an RS232 data interface, a high-speed
SCSI-2 port and a telephone socket. There’s a VCR control
interface and slots for smart cards, used by conditional
access systems, are provided. The multimde of connections
would enable someone to watch a digitat TV broadcast
whilé, for example, downloading into a PC extra
programme data.

Nokia wants the DVB9500S to become the European
standard for multimedia terminals and has already signed
an agreement to supply a million terminals by next spring
to the German service provider BetaTechnik. They will be
used by BetaTechnik to offer new digital services. A taste
of thesc was presented at Berlin. Viewers could for
example select the camera angle during a Grand Prix race
or even the driver to follow. Another idea is near-video-on-
demand, which makes the same film available on 4 number
of channels at different start times.

Nokia demonstrated the DVB95008’s electronic
programme¢ guide, an on-screen menu system that will
make it much easier to select channels from the hundreds
that digital TV is likely to bring.

Philips showed a number of interesting CDi develop-
ments. Philips Media has formed CD-Online, an Internet
service provider, and has launched a starter pack which will
enable a CDi player equipped with a digital video cartridge
to explore the Internet via a TV set. The £99 pack consists
of a 14,400 modem that plugs into any CDi player and a
CD-Online disc that contains the software required to get
into the Internet. Users can also send and receive electronic
mail, though typing involves letter selection from a virtual
keyboard displayed on the screen. Philips intends to intro-
duce a small plug-in keyboard. Also on show were the
21TCD130, a combined 21in. TV set and CDi player; the
CD-470 mid-sized player; the FW380i CDi/mini hi-fi
system; and a PC CDi card that enables CDi discs to be
played on a CD-ROM drive. The card includes MPEG-1
playback.

GoldStar was showing a portable CDi player, Model
GPI11200, which includes a 4in. LCD screen.

Despite the interest in high-density CDs, several
companies were demonstrating Video CD players. Pana-
sonic had three: the SLVP50 portable; the SCVC1180 mini
hi-fi; and the SLVMS500 five-disc changer. Samsung’s
range of Video CD machines included the CDT2500 TV,
DVC650 Video CD player, DVK350 LCD/Video CD
portable, and several Video CD audio systems. The
Samsung Multi-CD player connects with a TV set and
plays CD audio, CD+G, Video CD, CD-ROM, Photo CD
and CDi movie discs!

Panasonic and GoldStar had 3DO players on show. The
new generation of 32-bit computer games systems were
represented by Sony’s PlayStation and Sega’s Saturn.

Finally, to demonstrate that the computer and consumer
electronics worlds are converging, Philips showed the
20PX8001, a 29in. TV set that can also display VGA
computer graphics. Hitachi had a similar product called PC
Vision. Panasonic’s Woady PD, Model CF32GP, is a multi-
media PC: with a built-in tuner and fax/modem. It incerpo-
rates & 15in. monitor, a 486DX4 processor, 8Mbytes of
RAM and a 540Mbyte hard disc and sound card. It also
offers PD drive, which can play CD-ROM and Video CD
discs and rewritable PD optical discs. The CF32GP is
already on saie in Japan and could reach Europe next year.
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SERVICING THE PHILIPS G110 CHASSIS
The G110 chassis was used in many Philips models
released during the period 1989-91. It was one of the
first to make extensive use of surface-mounted
components. There are a number of them in the
power supply, and because of this these sets are not
looked upon favourably in the servicing trade. Prob-
lems should not drise however if you follow the
advice given in Richard Newman's coverage of the
chassis. A look is also taken at the projection version.

THE DIGITAL CAMCORDER FORMAT
The consumer electronics industry is about to offer us
a new wonder, the digital camcorder, Agreement on a
domestic standard for recording video digitally on
tape was reached in early 1994. Now the hardware is
about to appear. George Cole describes the basic
features of the system.

MTI LNB TROUBLES
MTI LNBs provide above-average performance and
have therefore been quite widely used. They -can
however give trouble, mainly in the local oscillator
section, Hugh Cocks explains how to check and repair
these units, also how to upgrade them for Astra 1D
reception.

BLACK AND WHITE DAYS
As Christmas approaches you’ll want to settle down
for a good read. Amongst the seasonal offerings next
month is Malcolm Scott's evocation of the servicing
world in the early Seventies.

VCR SIGNAL PROCESSING
In Part 2 of his new series Joe Cieszynski will start to
investigate the luminance signal processing aspects
of VCR operation.

PLUS ALL THE REGULAR FEATURES

ORDER FORM
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Please reserve/deliver the December
issue of TELEVISION (£2.35), on sale
November 15th, and continue every
month until further notice.
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wWhat a Life?

Donald Bullock

It’s over twenty years since T was last in the United States,
in Connecticut to be more precise. One day I wandered from
my favourite bar — the one where every fourth drink was
free — and into Fran’s Radio and TV shop on Main Street,
Southington. He was a Zenith dealer — “Selling the Best,
Servicing the Rest” was his motto. I was given a great
welcome and wonder how Fran is fareing today. Coming
across his card in some old papers reminded me of the visit.

Apart from the genuine friendliness and helpfulness of
the folk there, from the television point of view I remember
that visit for two reasons. First, the awful quality of the
colour reception — I watched a cow in a field tun from
brown to purple to red all within a minute. And secondly the
equally awful programmes. There seemed to be little of a
cultural nature, and there was no way of escaping the adver-
tisements. These occurred constantly during sponsored
programmes.

A Bang and Olufsen 7733

I could see that Mr Thesp was an oddball as soon as I
caught sight of him trotting towards the shop carrying a B
and O 7733.

“You’ll be Mr Bullock” he bawled, “I know all about
you.”

“Good God” I said, “let’s talk about your set.”

“Keeps cutting out. And when it does work the colour
keeps disappearing.”

When he’d departed I pulled his set on to the bench. The
mains lead was only about a foot long, so to work on the set
I’d no choice but to replace it. Getting the back off wasn’t
easy, and when I did it fell on to my foot, half crippling me.

The chroma panel nestled in the centre left of the chassis.
It was full of dry-joints. I reached for the soldering iron and
Steven’s reel of romantic solder. This led to a double
achievement: I cured the intermittent colour fault, and made
the workshop smell like a Casablanca ladies’ powder room.
At this point Phyllis Puke came in camrying an Hitachi
VTI150E VCR.

“Good heavens!” she sniffed, “that smell won’t get into
my machine, will it?” I filled in one of Steven’s job cards,
then waved her out and returned to the B'and O.

The second fault was that the vision would disappear,
leaving a snowy raster. But the sound remained! At this
point I almost felt like searching for the manual, but decided
not to because I can’t read B and O circuit diagrams. Nor
Philips ones, come to that. Instead, I tapped about on the
signal panels and found that this produced and cleared the
fault. There were a number of dry-joints, which I resoldered,
in the area. But this didn’t cure the fault. I eventually found,
on the control panel, a 1kQ potentiometer with a wiper that
made intermittent contact with the track. A new one put
matters right. It was R33. Next time I'm feeling really spry
I’ll look out the circuit diagram and try to find out what it
does.

Phyliis’s Hitachi VT150E

Then I picked up Phyllis’s VCR, when smelt like Phyllis.
it was dead and kept blowing the 2-5A power fuse F851.
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The last time I had this the cause had been capstan motor
failure. So I sniffed around the one in this machine. It smelt
all right, but it was very stiff to turn. When I’d cleaned and
lubricated the motor the machine still blew the fuse. I found
that the M54648L-D motor driver chip IC602 was the cause
of the trouble. It had probably died trying to drive the tight
armature.

Bud’s Decca

Bud Blowfly came in next. He’s an inveterate hoarder
who buys strange things for which he has no need. Then he
spends money on them before finally storing them away.
He boasts that if he keeps this up long enough his wife will
divorce him. This time he’d got a Decca DVI1239 with

“Cost me twenty five quid” he said, “but the colour,
brightness and volume controls only work sometimes.”

Because I like old Bud, I took a look at his set while he
produced clouds of St Bruno from his pipe. There were
some dry-joints at plug/sockets MR11 and MR12 on board
306A, to the left of the chassis. As I soldered them Bud
skipped about, coughing.

“Where’s that poncy smell coming from?” he enquired,
looking under the bench and into the corners of the room.

A Ferguson 3V55

Cuthbert Wirewound came in next, with a Ferguson
3V55. “It just died on.me” he announced.

When he’d loped off 1 opened the machine and looked
towards the power pack. Fuse 1 (315mA) was open-circuit.
As we’ve had some awful thunder storms recently 1 fitied
another fuse and started the machine up, gingérly, via the
variac. The fuse stayed intact, but no current was drawn.
Then I noticed a plasticy smell, mixed with the smell of the
solder flux, Phyllis and the St Bruno. The mains transformer
was cooking.

The clock lit up when a replacement was fitted, but there
were no functions and the machine wouldn’t accept a
cassette. So I took a look at the main board where I found
that C605 was short-circuit. After replacing this the machine
powered up but the E-E picture was poor. A tap on the tuncr
PCB brought it up to full strength. One of the joints was
starved of solder.

Gladys’s Fergie

My last visitor that day was Gladys Winegum. “Me hitle
Fergie has turned into a tiny line” she complained.

“Sorry to hear that” I replied. “This might be a silly thing
to say, but, er, have you got it with you?”

“It’s in the car’ she said.-

When I°d brought it in I found that it was a TX100 with
field collapse. As the 12V line was low I disconnected it and
checked the regulator, IC8. It was o.k. Then I took out the
TDA3652 field output chip, which doesn’t seem to be avail-
able any longer. So I fitted a TDA3654, making sure that
pin 7 was left disconnected, and changed R96 to 3-3kQ.
When I switched on again there was a full frame and an
excellent picture.

My Own Problem

Finally to my own problem. It took me three attempts t0
produce this article. I lost the first two about half way
through, by selecting the ‘save and continue’ option in order
to save what I'd written white I slipped into the house for a
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cup of tea. Each time when I returned the screen said “disc
format not recognised”. When I selected ‘retry operation’ or
‘ignore error and continue’ I lost the output of the disc,
which then refused to reload.

I’'m not yet sure what’s gone wrong. This third attempt is
being written on another machine, a PCW9512, with a
different set of discs. If any Amstrad word processor buffs
are reading this and could throw any light on these happen-
ings, I’d like to hear from them — write in via the magazine.

The machine that gave me the trouble is a PCW8512, and at
present I don’t know whether it’s the discs, the disc drive or
a problem with the memory board.

I've been wondering lately whether to upgrade to another
word-processing system, but I’'m not sure of my way around
the jungle out there. In addition it took me about three years
to get the hang of Locoscript, though I think a great deal of
the trouble here was with the presentation of the original
manual.

Lettetg

MONITOR REPAIRS

As a former TV engineer currently working for a major
monitor refurbishment company I'd like to appeal for
coverage of monitors in your columns. There are plenty of
PC glossy magazines that can tell you everything about
price, availability and delivery of particular display prod-
ucts, but nothing about how the circuitry works and
certainly not on how to fix it! This is where Television could
help.

The need for monitor circuit analysis has never been
greater: today’s computer apprentices/trainees receive next
to no instruction on how analogue circuitry operates, the
emphasis being placed on digital electronics. And there
seem to be no regular fault reports on monitors anywhere.

Many business PCs have now been passed on for
domestic use, where they replace typewriters and games
machines. As a result, the number of faulty monitors being
taken to small repair shops is increasing significantly.
Hence the need for fault information. There is also a need
for documented fault reports in a firm like mine, with a
warchouse full of processor-driven SVGA multi-mode
monitors.

I'hope you will be able to give us some help!

Donaid M. Henry,
Kirkcudbright.

Editorial note: We’d be happy to expand into this field and
are already aware that our readers are increasingly being
asked to repair faulty monitors. But to get going we depend
on fault feedback. We’d like to hear from any readers with
expenience in this field.

HI-FI COMPATIBILITY ETC

I’d like to add by views to the comments on hi-fi compati-
bility and Macrovision protection in previous letters.

The burbling noise problem experienced with these tapes
is related to the inherent weakness in using depth multi-
plexing to record hi-fi sound on a VHS cassette — the low
signal-to-noise ratio, which will always be at least 12dB less
than with the corresponding video signal. This is the reason
why hi-fi recorded tapes provide a much more critical way
of assessing a machine’s performance. If the head azimuth
is even slightly off, almost any machine will produce these
noises. The same goes for tracking errors and head wear. I
have measured the noise figures with my own machine
during each yearly service, and can seec the noise level
increase year by year as the heads wear.

To my mind the main cause of the trouble is incorrect
head azimuth setting at the copy houses, in conjunction with
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the same errors with domestic machines. | know that the
copy houses take a lot of care over their machines, but it’s
impossible to believe that all their recorders can be perfectly
set up all the time. This is borne out by checking machines
that have partly worn heads and are noisy with even their
own recordings. What I do with such a machine is to adjust
the head azimuth for minimum noise (headphones are bril-
liant for this!) using a reference tape. I then do the same
while playing back a prerecorded cassette. When I’ve done
this in the past there have been differences in the azimuth
settings on more than one occasion.

As Steve Beeching says (September), there are no prob-
lems with these noises until the time when the signal level is
at or below the threshold level. The point here is that with
incorrect azimuth setting there will, even with spot-on tape
tracking, be reduced signal (hi-fi or video) at the two ends

Tape
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Fig. 1: Signal reduction caused by aZimuth errors.

of the track — see Fig. 1. This can in some cases cause those
burbling noises. The problem is made worse by the lower
signal level to start off with and the ear’s ability to pick out
transients.

There are many other possible causes of this problem
(recorded video level too high, incorrect head switching
points, hi-fi level too low, etc.), but VCRs are mechanical
devices and most of the problems associated with them are
mechanical in origin.

Incidentally the reason why my own VCR (a Ferguson
FV57H) has increased noise levels is increased suscepti-
bility to dropouts as the head wears. The point has been
reached where even its own recordings burble sometimes. I
think it’s time to buy and fit a new head!

Tony Fitzpatrick, Service Director,
Television Services, London NWS5.

CORRECTION

My attenfion has béen drawn 1o an error in one of my VCR
Clinic fault reports — in the August issue (page 727). There
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is no 47uF chopper base coupling capacitor in the Grundig
VS510. The cause of the symptoms described is the chopper
chip’s 47pF supply smoothing capacitor C1326. I was
confusing this model with the later VS540 which does have
a chopper base coupling capacitor (C420, 100pF) that
causes the dead machine symptom when it fails. My apolo-
gies to all concerned.

In reply to R.J. Goodman'’s letter (October), I can’t think
of any transmission signal that could cause the fault he
mentions (a ‘purring’ sound with some types of tape).
According to Sony — the machine was an SLV777 — the
cause of the problem is wear in the upper drum. Presumably
the tapes that cause the trouble provide a slightly lower
output than other types. Low output would certainly cause
crackling.

David Beimont,
Wembley, Middx.

A REMOTE CONTROL PROBLEM

A customer complained that the sound volume produced by
his GEC C2004 TV set would intermittently increase to
maximum. In the workshop however the set behaved itself
no matter how much tapping, freezing or heating I inflicted
on it. So the set and the remote control unit were returned.

I switched on and, while I was chatting to the customer,
the volume suddenly increased to maximum. But operation
of the handset had no effect — the sound still blared out. 1
then noticed at the side of the channel display the flickering
dot that told me a remote command was being received.
From where?

On my way to the set’s on/off switch I knocked against a
coffee table on which a couple of remotes for the VCR,
satellite receiver etc. had been left, and noticed that the set’s
indicator stopped flashing. One of thc remotes was a
universal type. It was intended for use with the VCR, but
according to the customer it was “never any good”. It was,
in fact, intermittently transmitting a volume-up command to
the TV set. After taking it apart and removing gunge from
the PCB it at last worked only when told to do so. Needless
to say it had been programmed for the TV set. not the VCR!

After reprogrammiing his VCR handset the customer was
pleased that he could now control it remotely while the TV
set’s sound remained stable. But he took a very dim view
that a no-charge delivery had turned into a chargeable
repair. You just can’t win.

John Edwards,
Welling, Kent.

ELECTROLYTIC CAPACITORS

I cannot agree with much of what Martin Pickering has to
say on the subject of electrolytic capacitors in his article on
Designing for Reliability (September). For many years I
was in charge of electrolytic capacitor development at the
Dubilier company, so I feel well qualified to comment on
the subject.

Martin Pickering stated that to prevent loss of capaci-
tance aluminium electrolytics are best operated at close to
their rated voltage. This is quite untrue. Any derating of the
operating voltage will considerably increase the working
life, just as reducing the working temperature will generally
extend it.

In the Fifties and early Sixties we carried out many life
test trials on Japanese electrolytics. We usually found that
when they were operated under their rated conditions they
failed within a week. At this time it was normal for UK and
Furopean electrolytics to last for between six and ten thou-
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sand hours when operated at their rated values. As a result,
the Japanese were forced to derate their components in
order to get equipment out of the factories. They then found
that the reliability of their derated components exceeded that
of their European competitors.

Many of us in the industry at that time had tried to
persuade set manufacturers to at least partially derate in
order to improve the reliability of their products and
reduce servicing costs. As Martin Pickering will recall, in
those days the average TV set was operated at such high
temperatures that we used to say you could fry an egg on
them! Until the Japanese latched on to the concept of relia-
bility, our entreaties fell on deaf ears — any component
derating might increase the cost of a set by a few more
pence.

We carried out many tests on derating during this period,
and in all cases operation at lower voltages increased the
working life. At that time there was a theory that derating
the working voltage would result in an increase in the
capacitance of electrolytics, but our tests proved that the
tendency for the capacitance to increase was reduced as the
original anodisation voltage was increased. We ran some of
these tests as low as 0:5V d.c.: only the 6-12V types
showed any significant capacitance increase. The 500V
capacitors were extremely stable. Only when a ripple
current was applied did we find that there was an improve-
ment in working life, which increased initially as the ripple
current was increased. The reason for this improvement
was related to the rule that the capacitor should not be oper-
ated under conditions where the peak of the applied ripple,
plus the d.c. bias, exceeds the capacitor's nominal rated
voltage. Thus the average applied voltage amounted to a
derating. As the ripple current was progressively increased,
a point would be reached where the increased working
temperature caused by the ambient conditions combined
with the ripple power dissipation would counter the benefi-
cial effect of reduced average voltage. From this point on
the working life of the capacitor would begin to fall.

When a capacitor is left on the shelf for a long time the
leakage current shows a progressive rise. This calls for an
applied d.c. voltage to reform the barrier layer. This is why
the application of the rated voltage for a short period can
return the capacitor to its original low leakage current
condition. This may not be effective with a poor quality
device: the leakage current may remain high and, with a
high-voltage capacitor, the result may be a funaway temper-
ature rise. Poor shelf life is usually the resuit of contamina-
tion, either in the electrolyte or the aluminium electrodes.
R.J. Everirt,

Epsom, Surrey.

LIGHT BULB TIP

I wonder why the humble domestic lamp bulb is so litile
appreciated as a means of protecting faulty equipment? An
incandescent bulb has a low resistance when cold and a high
resistance when hot. A suitable-wattage bulb connected in
series with the a.c. supply will stop those ‘blinding flashes’
and avoid the need to replace all those fuses, diodes and
chopper transistors. When there’s a short the lamp will Tight
and its increased resistance will protect the circuit under
test.

An immediate TV receiver degaussing circuit check is
provided by the lamp lighting to full brilliance at switch on,
then dying to less than half brightness as the posistor heats
up.

H. Keighley,
Riddlesden, West Yorks.
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22kHz Tone Switching for Pace
PRD Series Satellite Receivers

It's some three years since the Pace PRD series satellite
receivers and their clones were first introduced. They give
good service apart from the occasional power supply
problem.

Some of the design features are not used in Astra only
models. An option that’s not included and was not really
thought about was the provision of a 22kHz switching
signal on the LNB’s supply.

Now., as Universal LNBs are becoming available, there’s
a growing demand for 22kHz tone switching. Universal
LNBs have two local oscillators, which run at 9-75 and
10-6GHz. Local oscillator selection is controlled by the
22kHz tone. The result is a tuning range of 10-7-12-75GHz
(Astra 1A-G) when used with a 2GHz bandwidth tuner. It
seemed worthwhile to see whether these Pace receivers
could be adapted to operate with 22kHz switching. The
result is the circuit shown in Fig. 1.

The microcontroller chip U2 in the receiver has various
options that are not used in standard reccivers. These
options can be obtained by fitting resistors R550-R556.
When R555 (4-7k€2) is fitted, U2 thinks it has control of a
dual-bandwidth tuner. Pin 26 of U2 drives pin 3 of the
buffer chip U3, whose output at pin 14 controls pin 14 of
the tuner. As the vast majority of receivers are not fitied
with a dual-bandwidth tuner, this option can be used to
control the 22kHz tone.

H/V switching in the receiver is carried out by adjusting
Q2’s base bias. The control line comes from pin 28 of U2,
via pin 1 then pin 16 of U3. Q2 will not be used when the
modification described below is carried out.

New LNB Power Supply Circuit

The circuit shown in Fig. 1 takes as the source of power
for the LNB the H supply produced by the rectifier circuit

Disconnect

13=17V¥ from Q2 /
O -~ LNB!
L3 |_0 CgIm
20v from C23 - n| o, lout e
Adjust %m \;!.—‘—'HB—Z-
5V from C16 BRemove ';czsu
or PLG, pin & ;

R1G
R2
%Rﬂ
s 1

-
7

HAY switching
3, pin °

Tone on/off
U3, pin 14

c2

[J

c2

,L : .
Fig. 1: Circuit diagram of the Universal LNB power
supply for Pace PRD series receivers.
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John Woolman

D15/C23 in the receiver. This is at approximately 20V. It’s
fed via IC1, which is switched for H/V polarisation and
adds the 22kHz tone, then L3 (in the receiver) to the
LNB(s).

The LNB supply from IC1 must be fed back into the
recetver. This can be done by desoldering the leg of L3 at
the junction of D17/Q2 and connecting it instead to the
output from IC1.

Setting up and using the new arrangement is very easy.
You will have gained an extra feature in the tuning menu —
option 4, *i f. bandwidth’. In the normal setting pin 14 of U3
is low, and the 555 timer chip IC2 in the new circuit is off.
When the selection is changed to ‘narrow’, pin 14 of U3
{with the pull-up resistor R511 fitted) goes high, mrning on
IC2 which runs at 22kHz. Its output is fed to the base of Trl
in IC1’s adjustment circuit

The LM317 chip ICI1 is a standard variable regulator
whose output depends on the voltage at its adjustment pin.
This is set by the resistor network R1-4. With Tr2 and T3
both off. the output from IC1 is 17V.

If Tr2 is switched on (via Tr3) the resistor network
consists of R1, R2 and R4. IC1 then gives the vertical polar-
isation output (13V).

When Trl is driven by the 22kHz output from IC2 the
voltage across R4 is varied. As a result the output from IC1
will be modulated at 22kHz — the variation is about 600mV
peak-to-peak.

Before you carry out this modification it’s as well to
check the receiver’s software by fitting R511 and R555 and
then checking the menus and the functions of pins 1 and 14
of U3.

The circuit can be laid out on Veroboard and fixed to the
top of the modulator can by the two mounting holes shown
in Fig_ 2.

Use

When using a Universal LNB with receivers that have
only the 10GHz FSS band on-screen display, the frequency
conversion is as follows:

No 22kHz tone: LNB oscillator at 9-75GHz, i.e. 250MHz
Iower. Tuning ranges are 950-2,100MHz i.f., 10-7-11-8GHz
1.f. So when tuning to a station, add 250MHz to the tuning
frequency, i.e. for CMT at 11-567GHz dial in 11-817GHz.

Tone on: LNB oscillator at 10-6GHz, i.e. 600MHz higher.
Tuning ranges are 950-2,100MHz i.f., as before, and 11-55-
12-7GHz rf When tuning to a station subtract 600MHz
from the tuning frequency, i.e. for CMT at 11-567GHz dial
in 10-967GHz.

COMPONENT DETAILS
IC1 1 M317 regulator chip with heatsink
IC2 555 timer chip
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TELEVISION INDEX/DIRECTORY AND FAULTS DISCS :
PLUS REPRINTS SERVICE ]

INDEX DISC
Version 3 of the computerised index to TELEVISION magazine covers Volumes 38 to 44 (1988 — 1994). It
has over 6,000 references to TV/VCR fault reports and articles, with synopses. Includes a TV/VCR spares
guide, an advertisers list and a directory of trade and professional organisations. The software is easy {o
use and very quick. It rons on any IBM or compatible PC with 512K RAM and a hard disc.

Price £30 (specify 5.25" or 3.5")
- Those with version 1 or 2 discs can have them upgraded for £12 each: return the disc quoting its serial number,

FAULT REPORT DISCS :
Each disc contams the full text for TV, VCR, camcorder, satellite TV and CD fault reports published in
individual volumes of TELEVISION, giving you easy access 1o this vital information. Nefe that the discs
cannot be used on their own, only in conjunction with the Index disc: you load the contents of the Fault
Report disc on fo your computer's hard disc then access it via the Index disc. Fault Report discs are now

available for: =
Yolume 41 (November 1990 — October 1991)

Volume 42 (November 1991 — October 1992)
Volume 43 (November 1992 — October 1993)
Volume 44 (November 1993 — October 1994}

Price £15 each {specify 5.25” or 3.5")

: - REPRINTS
Reprmts of articles from TELEVISION back to 1986 are also available: ordering information is
provided with the index, or can be obtained from the address below, Hard copy indexes of TELEVISION
are available for Volumes 38 to 44 at £3.50 each.

" All the above prices include UK postage and VAT where applicable. Add an extra £1 postage for over-
seas EC orders, or £5 for non-EC overseas orders. Cheques should be made payable to Video Interface

- Products. Allow 28 days for delivery (UK).

Video Interface Products Ltd., 1 Vineries Close, Cheltenham GL53 ONU, UK.
Telephone/fax 01242 241 455

ul ul

Q1 BC547 C1 10nF, 25V o A0 e
Q2 BC547 C2 10nF, 25V ] T
Q3 BC557 C3 1nF, 1%, 25V
R1 220, 1% R7 4.7k, 5%
R2 1-4kQ, 1% R8 10kQ, 5% .
R3 910Q, 1% RS 4.7kQ, 5% o N—p
R4 560Q, 1%  R10  1kQ, 5% e}
R5 2.2kQ2, 5% R11 33k£2, 1% AT LS |2
R6 © 10k, 5% R ’ : EE
All 0-25W. R1-4 and R11 can be selected or made up. | ; i
Add 4-7kQ surface-mounted resistors R511 and R555 AEAE L
in the receiver, the former at pin 14 of U3, the latter at - —

pin 18 of U2, Also remove C91 and C298 (both 100uF) O tentTiroek AQ) = mounting holes (RETS)
which decouple the LNB supplies.

A piece of 0-1in. Veroboard with 14 strips 23 holes Fig. 2: Layout of the-circuit on Veroboard.
long can be used for the new circuit.
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VCR Signal Processing

Part 1

In this series we shall be taking a detailed look at the signal
processing carried out in domestic VCRs. Many engineers
are familiar with such terms as ‘dark and white clip” and
‘carrier balance’. Often however the familiarity has come
from making these adjustments: what we aim to do in this
series is to establish why such things are necessary and
explain what the circuitry invelved actually does. Where
possible we shall mention fault symptoms relating to
specific circuits and explain why the symptom appears in
the way it does.

We will deal mainly with the standard VHS format, since
this remains the most widely used one. Comparisons with
the other current domestic VCR formats, S-VHS and 8mm,
will be included where relevant.

To start off we’ll consider magnetic tape recording basics
and frequency modulation, as these determine the reasons
for much of the signal processing circuitry used ina VCR.

Magnetic Tape Recording

The principles of magnetic recording on tape have been
established for a long time. Video signal recording on tape
was being carried out as far back as 1958, using equipment
such as the BBC’s VERA (Vision Electronic Recording
Apparatus). This machine recorded the signal on 0-5in.
magnetic tape, the all-important head-to-tape speed being
200in./sec. With 1,500ft of tape per reel, each one had a
playing time of 15 minutes.

The working life of this machine was extremely short.

Joe Cieszynski

Such equipment forms a strange comparison with today’s
domestic VCRs, yet it’s a fact that many of the techniques
adopted all those years back are still in use. Perhaps the two
most fundamental are the rotating video head drum and the
use of f.m. to record the luminance signal. VERA used fm.,
though not for the full bandwidth recorded. The Ampex
VR1000A used f.m. and & four-head drum that scanned the
tape transversely, from the top to the bottom edge, so that
the tape speed could be reduced while still having a high
tape-to-head speed. Meanwhile helical tape scanning with a
two-head drum was being developed by Toshiba in Japan: a
colour capable machine was first demonstrated in 1962.

Helical scanning is now the norm for all video tape
equipment. As with transverse scanning, it is used to
provide a high tape-to-head speed with a manageable basic
tape speed. Why is tape speed so important? With any
magnetic tape recording system the upper cut-off frequency,
which is known as the extinction frequency (Fext), depends
on twe factors: the width of the record/playback head gap,
and the speed of the tape past the head. In a modem VCR
the width of the head gap is typically 0-2-0-3pm. This means
that. even with a tape speed of 30cm/sec, the maximum
frequency that could be recorded on and recovered from the
tape would be about 1-SMHz, which is far short of the
5-5MHz bandwidth signal transmitted with the UK terres-
trial TV system I

It was clear to the early developers of video tape
recording that a high tape speed was not a practical solution
to the problem. The answer was obvious: if the tape can’t be
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R
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Fig. 1: The effects of different modulating signals on an f.m. carrier. The modulating signal frequency is the same in
{a) and (b}, but the modulating signal amplitude is greater in (b}. In (¢} the mcdulating signal amplitude is the same
as in (b) but the frequency has been doubled. The result is an increase in the rate of deviation.

Six months after its introduction it was upstaged by the far
superior Ampex VR1000A, which offered such features as
long play (one hour!). The BBC was so impressed with this
format that by 1961 it had invested in the portable version,
which came complete with a three-ton chassis on which to
move it! Note that these machines recorded in monochrome
only, and were designed for use with the 405-line system.
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moved at sufficient speed, move the head as well. Hence the
rotating head drum. With the basic VHS system, the tape-to-
head speed is in the order of 4-8m/sec.

Frequency medulation was adopted for luminance signal
recording to overcome two problems. The first was constant
signal variations caused by irregulatities in the thickness of
the tape’s oxide coating. Back in the late Fifiies someone
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was given the task of developing an a.g.c. system that could
compensate for these variations with an analogue, lumi-
nance signal waveform. After three years he came up with
an answer: forget the idea of recording baseband luminance
signals, use an f.m. carrier instead.

The second problem was that of the bandwidth required.
Because of basic physical laws, a magnetic recording
systern can have a bandwidth of only ten octaves, i.e. ten
times a doubling of frequency. An alteration to the tape
speed or head gap will move Fext, but the lower cut-off
frequency will move as well and the octave bandwidth will
femain ten. T

A bandwidth of 25Hz-3-277MHz is 17 octaves, which
cannot be handled. If however we use the video signal to
modulate the frequency of an h.f. carrier, the octave range is
greatly reduced.

Frequency Modulation

We’'ll start with the basic principles. With frequency
modulation (f.m.), the frequency of the modulating signal
(video in this case) governs the rare of deviation of the
carrier, while the amplitude of the modulating signal
govemns the amount of deviation of the carrier. This is illus=
trated in Fig. 1.

When described in this way, f.m. doesn’t seem to be very

e = TMHz e ———— ¢ = 2MHz ——-
1 1
"N (57 L
e  / ’\\ I
/ \. o l,‘ 1
B \/ \/ \/
A\ ,’ ! t
N da
to \'— tl'f 1|2 M2

Fig. 2: Between time t0 and t1 the carrier frequency is
1MHz. At time t1 it is asked to rise instantly to 2MHz.
As this is impossible, what happens is that a number of
frequencies between 1-2MHz are generated between
times t1 and t2, when the carrier frequency becomes
2MHz.

complicated. In practice however nothing could be farther
from the truth. When a carrier at a certain frequency is devi-
ated, an infinite number of sinusoidal frequency components
(sidebands) is produced. The f.m. process can be analysed
mathernatically. This would produce expressions that would
fill a quarter of one of these pages. We’ve no intention of
looking at f.m. from the mathematical point of view, but it’s
worth mentioning this peint in order to highlight the
complexity of the process.

First, let’s see why f.m. results in a theoretically infinite
number of sidebands. Fig. 2 shows a 1MHz sinewave whose
frequency is increased to 2MHz. The period of interest is
the time between t1 and t2, when the carrier is in the process
of being deviated. During this period, the sinewave is never
at the same frequency for more than an instant. Thus a range
of frequencies between 1MHz and 2MHz, the sidebands, is
being gencrated. This is still a finite number of sidebands
however.

The infinite number of sidebands is best explained by
considering the shape of the waveform between times 11 and
t2. Because the signal frequency is increasing continuously,
at no time 1s its waveform sinusoidal. In other words, it’s a
distorted sinewave,

How is a sinewave distorted? By adding harmonics, i.e.
multiples of the fundamental frequency, to it. In theory there
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could be an infinite number of harmonics added while the
IMHz signal is being deviated to 2MHz. Hence the possibly
infinite number of sidebands with an f.m. system.

I we return for a moment to the mathematical way of
locking at this, when values for the carrier frequency, its
deviation and the modulating frequency are specified the

OHz
Sidebands below OHz

o
Nl o

Fig. 3: A frequency-modulated carrier with sidebands
that extend below 0MHz. As this is impossible, the
sideband energy folds back, reappearing above 0Hz, The
result is distortion of the demodulated signal.

Carrier

frequency of each and every sideband can be worked out.
This exercise would prove that the sidebands extend
infinitely in each direction, You may wonder how the lower
sidebands can extend to infinity when it’s clearly impossible
to have a frequency below OHz (d.c.): in fact however once
the lower sidebands reach OHz they begin to ‘fold back’,
taking up positions above OHz in the frequency spectrum.
Fig. 3 is an attempt to illustrate this. The point is not purely
theoretical: this can actually occur with fm., and system
designers have to take steps to avoid it happening.

The avoidance of lower sideband foldback is fortunately
not as difficult as it might at first seem. Further analysis
reveals that though the number of sidebands is potentially
infinite, the energy in all but the first few sideband pairs
closest to the carrier is so small that they would be almost
impossible to detect, even with sensitive measuring equip-
ment. Such equipment is not used in a radio or TV receiver
or a VCR to detect the sidebands. All that’s used is a simple
discriminator or a pulse-counting circuit. So the problem
does not arise.

To summarise the points so far: a frequency-modulated
carrier is a complex signal with a theoretically infinite
number of sidebands, but only a small number of the side-
bands have significant strength. Thus the bandwidth is
determinable. What determines the number of significant
sidebands?

Sideband Power

Although f.m. didn’t come into wide use for broad-
casting untii after World War H, much of its development
took place before and during that war. Early experiments
established that sideband components with a value of less
than one per cent of the carrier can be ignored. The band-
width of an fm. signal thus came to be taken as that
between the two outer sidebands with amplitudes of one
per cent of the carrier.

An unmodulated carrier contains a certain amount of
power. When the carrier is deviated in an f.m. system,
some of this power is transferred to create the sidebands.
The number of sidebands and the power in each of them
depends on two things: the arount of deviation, and the
frequency of the deviation. Thus the point at which the
sideband power falls below cne per cent of the carrier
power depends on these two factors. Put simply, the band-
width of an f.m. signal depends on the amount and
frequency of its deviation.

A table known as the table of Bessel functions gives us,
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for any given carrier deviation and modulating frequency,
the number of significant sidebands in an f.m. system.

The sidebands are separated by multiples of the modu-
lating frequency. If, for example, a signal has ten pairs of

.|1|I|H|H(II_M|“J

=t J00kHZ —= = =t

Fig. 4: Sideband signal spectrum for an f.m. signal. Each
sideband is separated from the carrier frequency by the
modulating signal frequency, which in this example is
10kHz. The number of significant sideband pairs can be
found from the Bessel functions table.

significant sidebands (twenty sidebands in all) and the
modulating frequency is 10kHz, the system bandwidth is
20 x 10kHz = 200kHz (see Fig. 4).

To use the table of Bessel functions, the ratio of the
deviation to the modulating frequency has first to be calcu-
lated. This is given by the modulation index (M). The
formula is:

M = carrier deviation/modulating frequency.

For example, with v.h.f radio transmissions in the UK
the maximum deviation is *75kHz and the maximum
modulating frequency 15kHz. Thus the modulation index is
75/15kHz = 5. Reference to the table of Bessel functions
shows that with a modulation index of five there are sixteen
significant sideband pairs. As the sidebands are separated
by 15kHz, the bandwidth is 15kHz x 16 = 240kHz.

Further consideration of the f.m. technique reveals that
the higher the modulation index, the better the signal-to-
noise ratio. To explain this in simple terms, when the
modulation index is increased more power is moved from
the carrier to the sidebands, which are what we recover at
the demodulator. A purist would say that to achieve a good
signal-to-noise ratio the modulation index should be at least
ten. This would result in a bandwidth far in excess of
240kHz however. [t was therefore necessary to arrive at a
compromise between spectrum space allocation and signal-
to-noise ratio. You now know why v.h.f. radio is prone to a
degree of h.f. hiss.

To summarise again, an f.m. signal consists of a carrier
and a number of sideband pairs which are separated from
the carrier by a frequency that’s the same as the frequency
of the modulating signal. The number of significant pairs is
determined by the modulation index, which is a function of
carrier deviation and modulating frequency. The higher the
modulation index, the better the signal-to-noise ratio but
the wider the bandwidth.

VCR FM Principles

The carrier frequency used by an f.m. system should
ideally be at least ten times higher than the maximum
modulating frequency. Thus with a TV luminance band-
width of 0-5-5MHz, the ideal carrier frequency would be
around 55MHz. This is impossible with today’s magnetic
recording technology.

The video tapes available when the VHS and Betamax
systems were being developed in the late Scventies were
unable to retain frequencies much higher than 6MHz — the
magnetic coating was such that higher frequencies became
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self-demagnetised soon after being recorded. Because of
this, the f.m. carrier frequency had to be kept quite low if
space was to be available for carrier deviation and the
recording of upper sidebands.

A low carrier frequency leaves little space for the lower
sidebands however. This introduces the possibility of
‘negative frequency’ sidebands folding back into the
required frequency spectrum. The way to avoid this is to
greatly reduce the number of significant sidebands, i.e. use
a low modulation index.

If frequency modulation with an audio signal is
compared to that with a luminance signal however a major
difference becomes apparent. Because an audio signal is by
nature a.c., the carrier is deviated above and below its
nominal frequency to represent the two halves of the audio
waveform. A luminance signal on the other hand is unidi-
rectional, sitting on a d.c. level. Thus when it’s used to
frequency modulate a carrier the deviation is in only one
direction. This factor can be exploited to reduce the modu-
lation index.

Further reduction can be achieved only by restricting
both the permitted deviation and the luminance signal
bandwidth. Taking all these factors into consideration, the
developers of the VHS system settled on an fim. carrier
frequency of 3-8MHz, a2 maximum deviation of iMHz and
a luminance signal bandwidth of 2-8MHz (generally taken
as 3MHz). The result is a modulation index of 1/3MHz =
03.

Reference to the table of Bessel functions tells us that
with a modulation index of around (-3 there will be just
one pair of significant sidebands. Taking the VHS figures

Chroma Luminance Lumingnce
carcier sidebonds carrier
627kHz \ 3.8MHz  L-3MHz

Deviation
TMHz
B 1
0 1 7 3 4 5 5 7
—— MHZ
” Pegk
Chroma Sync . "~ Pec
sidebands tip white 538

Fig. 5: Standard VHS signal frequency spectrum. The
upper cut-off frequency is shown as 7MHz. This may
vary slightly, depending on the width of the video head
gap in the particular VCR model.

just quoted, the lower sideband will be at 3-8 — 2-8MHz =
IMHz and the upper sideband at 3-8 + 2-8MHz = 6-6MHz.
Fig. 5 shows the standard VHS signal spectrum.

These parameters result in an f.m. system with barely
sufficient bandwidth to recover the information but an
octave range that can be recorded on magnetic tape. Note
also that the reduced luminance signal bandwidth results in
considerable loss of horizontal resolution and sharp-edge
definition.

Chrominance Recording

We'll conclude this instaiment with a brief look at the
chroma recording process used in VHS and other non-
broadcast quality systems.

The term “colour under’ is used to describe the fact that
with a VCR the chroma signal carrier frequency is lower
than the luminance signal frequency spectrum. In the PAL
system the chroma signal modulates a 4-43MHz subcarrier.
This is done to keep it out of the way of the majority of the
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luminance sideband frequencies and thus reduce lumi-
nance-chrominance patterning. With a VCR the f.m. lumi-
nance signal bandwidth is above the chrominance signal
(see Fig. 5), whose frequency must therefore be shifted.

This is done by using a heterodyne technique very much
like that employed in superhet radio receivers. The chroma
subscarrier frequency chosen for the VHS system is
627kHz, which places it neatly in the 0-1MHz space below
the lowest luminance f.m. sidebands. However the 2-2MHz
bandwidth of a PAL colour signal has to be reduced to just
IMHz. The result is a chroma signal at 627kHz + S00kHz —
see Fig. 5.

Next Month

We’ve made an ambitious start by looking at magnetic
recording principles and fim. theory in one go. Each of
these subjects is quite complex. If more in-depth coverage
is required, there are several textbooks that can be
consulted. Our aim has been to provide enough information
on the basic principles to enable the problems involved in
recording and playing back colour TV signals to be under-
stood.

Next month we’ll start on f.m. luminance signal
processing.

Help Wanted

The Help Wanted column is intended to assist readers
who require a part, circuit etc. that’s not generally avail-
able. Requests are published at the discretion of the
editor. Send them to the editorial department — do not
write to or phone the advertisement about this feature.

Wanted: Can anyone help with a source of supply for a pecu-
hiar chip in a computer monitor, Model 7133D, made in
Malaysia? The number on the chip is WT8043 N204 4456, It
works as a field oscillator and may have other functions, The
only indication of the monitor make is on the box it came in,
as follows: EPA Encrgy Star Pollution Preventer. K. Hodgett,
Cooper TV, 86 Windle Street, St. Helens, Merseyside WA10
2BL. 01744 29 622.

Wanted: Miniature c.r.t. type DH391. Tony Arnold, Court-
house Facilities, 27-29 Salisbury Street, Cranborne, Dorset.
01725 517 359.

Wanted: Remote control/information on a de Graaf VCR
WHS GPl (Philips chassis?). It’s stuck in the child-lock
mode. Does anyone know how to open the RC-V11A remote
control unit for the Akai Model VS-FISEK?! T.M. Summer-
will, 62 Clivedale Road, Woodley, Reading, Berks RGS
3RD.

Wanted: LOPT for the 20in., 90° Hinari CD/TV2. Ian
Purves, Tellyman, 9 Overbrook, Hythe, Southampton SO4
SBE. 01703 845 476.

For disposal: 29 years’ issues of Television, from 1966-
1995, plus a few issues of Practical Television from 1963-
1966. They are available for a nominal sum plus carriage. L.
Burge, 40 Arch Road, Wyken, Coventry CV2 5AB. 01203
613 783.

Wanted: Circuit diagram for the Luxton Hi-Fi/TV combina=
tion or the type number of the audio chip. P. Wilkie, Castle
Television, 16-18 Lady Lawson Street, Edinburgh. 0131 229
7706.

Wanted: LOPT for the NEC Model FS1502 or CT1416. Part
no. is 47105230. D. Grant, The Hollies, Pandy, Abergavenny,
Gwent NP7 8ED. 01873 890 291.

Wanted: Circuit diagram for the Toshiba Model C2290-B1.
JIM. Thomas, 19 Cwmgelili Close, Treboth, Swansea SAS
9BY.

Wanted: Help with repairing a Russian-made oscilloscope,
Model C1-5Y, and any general advice about repairing valve
equipment. Laurence Steingold, 12 Chartham House, Weston

Street, Bermondsey, London SE1 4DX. 0589 975 661
(mobile}).

Wanted: Service data for the Triumph CTV8000 and the
Saisho VR3600 VCR. Will stat and retum if required. K.
Smith, 43 Lourdes Avenue, Preston, Lancs PR5 5TB. 01772
321 705.

Wanted: Circuit diagram/construction details for the Intra-
cept Electronics N7118 PAL colour bar generator — it’s about
10-15 years old. Nicholas P.B. Amold, 19 Bond Street,
Boumville, Birmingham B30 2LB. 0121 458 1187.

Wanted: Teletext panel with fitting instructions for the Sony
Model KV2052UB. Also a circuit diagram (photocopy will
do) for the Sakura SR800ER. J. McLeod, 41 Washington
Road, Haywards Heath, West Sussex RH16 3HL.

Answer to Test Case 395

- see page 38 -

Tatung TV faults don’t elude Television Ted for long! In
retrospect, Cathode Ray’s component-substitution tests in
the line output stage were a waste of time. It’s usually far
betier to try to diagnose the cause of a fault by making test
readings and following a logical reasoning process rather
than to keep changing components in the hope that you will
hit on the right one — even though some faults and symp-
toms seem 10 defy logical analysis. It is also sometimes
difficult, even when the faulty component has been located
and replaced, to see why or how it caused the problem!

There are two reasons why this was to some degree true
here. First, because by rights the fault should have stopped
the line output stage working at all. And secondly because
it’s hard to understand why the symptom depended on the
brightness of the picture.

When the pulses at the collectors of the line driver tran-
sistors Q401/2 were examined (waveform 410) they were
seen to be of low amplitude and distorted. This led to a
check on R423, in the feed to the line driver transformer’s
primary winding. Its value had risen from 22€2 to more than
300€2. As a result, the driver transistors were not passing
sufficient collector current. Once a new 22(} resistor had
been fitted the picture problem disappeared regardless of
the brightness and contrast control settings.

Similar symptoms can occur with other makes and
models when the resistor in this position fails.
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New Zealand, Gordon and Gotch (Asia) Ltd.; South Africa, Central News Agency Ltd. Television is sold subject to the following conditions, namely that
it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed by way of Trade at
more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to currency exchange fluctuations and
VAT, and that it shall not be lant, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or
affixed to or as part of any publication or advertising, literary or pictorial matter whatsoaver.
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WIRELESS VIDEO Buc KEF Transmits video and audic
signals flom a {i ded) to any
talavision! All the components mcluding a PP3 battery will ft into a
cigamtie packet with the lens requiring a hole about 3mm dismeter.
Suppled with telescopic aefial but a piece of wire about 4° tong will
stilt givea range of up to 100 metres. A single PP3 will probably give
less than 1 hours operating time. £98 REF. EPT9. {probabiy not
licansablet)

GOT AN EXPENSIVE BIKE? You nieed one of ourbattie alams,
they lock like a standard water bottie, but epenthe top, insert akey
to activate a mobion sensor alam bultinside. Fits all standard botfe
camlers, suppiled with two keys. SALE PRICE €7.99 REF SA32.
GOT AN EXPENSIWVE ANYTHING? You need cne of our
cased vibratien alamms, keyzswitch operMed fully cased just il 190
anything from videcs 1o cal , P a years protection from
1 PP3 battery, UK made. SALE PRICE E4.9% REF SA33.
DAMAGED ANSWER PHONES These are pruba.bly beyond
repalr so they are just £4.99 each, Mainly resp

RADIO PAGERSBrand new, UK made pocket pagers dearance
price is just £4.99 each 100x40%15mm packed with bits! Ref SEPS.
BULL TENS UNIT Fulty bult and tested TENS (Transcutaneous
Elecirical Nerve Stimulation) unit, with slectrodes and Tul
instructions. TENS s usad for the refief of pain etz in up o 70% of
sufferers. Drug free pain reef. sate and easy to use, can be used in
corjuncion with analgesics etc. £49 Ref TENA

COMPUTER RS232 TERMINALS. (LIBERTY)Excekent
quality modern units.{lke wyse 50,5) 2xRS232. 20 funchon keys, 50
1hro 10 38 400 baud. menu driven por, screen, cUrsor, and keyboard
setup menus (18 menur's). £26 REF NOV4.

PC PAL VGA TO TV CONVERTER Converts a calour TVinke
abasic VGAscreen Complete withbuiltinpsu. leadand s/ware.. |deal
for laptops or a chesp upgrade.Supplied in kit form for home
assembly, SALE PRICE £25 REF SA4

EMERGENCY LIGHTING UNIT Compléte unit with 2 double

REF SA30.

COMMODORE GAMES CONSOLES Just a few of theze left

to tiear at £S5 ref SA31. Condition unknown.

COMPUTERDISC CLEAROUT We areleftwith aiotofsoftwane

packs thatneed clearing so weare saling atdisc value oniyl 50 discs

for £4, thats just 8p eachll(our choica of discs) SALE PRICE £4 ref

EPE5

IBM PS2 MODEL 150Z CASE AND POWER SUPPLY
ete with fan etc and 200 watt power supply. SALE PRICE

£6.95 ref EPS7

DELL PC POWER SUPPLIES 145 watt, +5.-5,+12.-12,

150x150:85mm compiete with switch, fiyleads and IEC socket

SALE PRICE £9.89 ref EP35

1.44 DISC DRIVES Standarc PC 3.5° drives but retums 50 they

will need attention SALE PRICE £4.99 ref EFGS

1.2 DISC DRIVES Standand 5.25" drives but retums £0 they will

need attention SALE PRICE 24.98 ref EPE2

PP3 NICADS New and unused but some storage marks. SALE

PRICE £4 99 ref EP52

SOLAR PANELS 3v output with two fiyteads. 100x60 mem pack of

10 SALE PRICE £8.88 ref EP56

DELL PC POWER SUPPLIES (Customet retums) Standard

PC psu’s complete with fly leads, case and fan. pack of two psus

SALE PRICE €5 FOR TWO!| ref EPE1

GAS HOB83 ANDOVENS 8rendnew gas appliances. perfectfor

small fiats efc. Basic 3 burner hob SALE PRIGE 24,99 ref EP72.

Basic smafl built in oven SALE PRICE £T8 i EPT3

BIFS AND BOBS We have a quantity of cased modems,

multiplexers elc different specs butldeal strippers. SALE PRICE £4

sach ret EPE3

RED EYE SECURITY PROTECTOR 1.000 watt outdoor PIR

switch SALE PRICE £9.99 ref EPS7

ENERGY BANK KIT 100 6°x6" 8 100mA panels, 100 diodes,

connection details efc. £69.95 ref EF 112

CCTV CAMERA MODULES 46X70X29mm, 30 grams, 12¥

100mA. auto electronic shutter, 3.6mm F2 lens, COIR, 512452

pixeis, video outputis 1v p-p {75 ohm). Works directly Into a scat or

video Input on a tv of video. IR sensitive. £79.65 ref EF137.

IR LAMP KIT Suitable for the above camera enabies the camena

to be used in total darkness] £5.99 ref EF135.

PASTEL ACCOUNTS SOFTWARE, does evenything for al

sizes of businesses Includes wordprocessor, report whter,

windowing, natworkabile up to 1Q statons, muliipte cash books etc

200 page comprehensive manua. 9C days free lachnical support

(0345-326008 try before you buyl) Current retail price is £128,

SALE PRIGE £9.95 ref SA12. SAVE £12011

MINIMICRO FANS 12V 1.5" sq S8ALE PRICE £2. Ref SA13.

REUSEABLE HEAT PACKS. Ideal for fishermen, outdoos

enthusiasts elderly or infirm, waming food, drinks i, defrosing

pipes etc.reuseabie up to 10 times, tasts for up to 8 hours per go,

2.000wh energy, gets up to 90 degC. BALE PRICE£6.85REF SA20

12V 2ANMP LAPTOP psu's 110x55x40mm (incdludes standand

IEC socket)and 2m lead with plug. 00-240v (P, SALEPRICE£6.99

REF SA1S.

PC CONTROLLED4 CHANNEL TBMER Control {(orvoff imes

eic) up to 4 items (8A 240v each) with this kit. Complele with

Software, flays, PCB et £25 99 Ref 9526

COMPLETE PG 300 WATT UPS SYSTEM Top otthe range

UPS system providing protacton for your computer system and

valuable softwam against mains power fluctuations and culs. New

and boxed, UK made Provides up 10 5 mins running ime inthe event

of complate power faillure o aliow you 0 fun your system down

comecty. SALE PRICE just £86.00.

SOLAR PATH LIGHTS Low energy walkights powerad by the

sun built In PIR 80 they work when you walk past. Indudes solar

panel & rechargeable bat SALE PRICE £18.9REF EP62

BIG BROTHER P8V Cased PSU, 6v 24 oulput, 2m o lead,

1.5m Input lead, UK made,220v. SALE PRICE £4.88 REF EP7

WANT TO MAKE SOME MONREY? STUCK FOR AN
IDEA? We have collated 140 business manuals that give you
information on seting up different businesses, you peruse these at
YOUT ieisure using the text editor on your PC. Also included is a
certificate enabling you 1o reproduce the manuals as much as you
likel SALE PRICE £14 REF EP74

*AQME OF OUR PRODUCTS MAY BE

RACAL MODEM BONANZA! 1 Racal MPS1223 120075
modem, telephone lead, mains lead, manual and comms software,
the cheapest way ono the nett ali this for just £13 ref DEC13.

bub floodlights, bultincharger and auto switch. Fully cased. 6v 83AH
lead acid req'd. (secondhand) £4 ref MAGAP11,

SWMNGFIRE GUIDED MISSILE WIRE. 4,200 metre reel of
ultra thin 4 cora irsulated cable, 281bs breaking straln, 1ess than 1mm
thicki Ideal alams, intercams, fishing, doils house's etc. SALE PRICE
£13.89 ref EP51

ELECTRIC CAR WINDOW DE-ICERS Compiete with cabie,
plug etc SALE PRICE JUST €4.99 REF SAZR

ASTEC SWITCHED MODE PSUBM41012Glves +5 @ 3.T5A,
+12(1.5A, - 12¢0.4A. 230/110, cased, BM41012 £5.99 ref AUGEP3.
AUTO SUNCHARG ER 155x300mm soiar panel with diode and 3
maetreiead ftied with acigar plug. 12v 2watt. SALE PRICEES.88 REF
SAZS.

TOP QUALITY CENTRIFUGAL MAINS MOTORS SALE
PRICE2 FOR JUST £2.60 REF 8A38

ECLATRON FLASH TURE As usad In palice car flashing lights
etc, full spec supplied, 60- 100Mlashes amin. SBALE PRICE £6.99 REF
SA15

24v AC SONATT Cased power supply. New. SALE PRICE JUST
£9.99 REF SA40

MLITARY SPEC GEIGER COUNTERS Unused anstraightfrom
Her majesty’s forces. SALE PRICE £44 REF SA16
MICRODRNE STRIPPERS Smail cased tape drives ideal fo:
stripping. lofs of useful goodies Including a smart case, and lots of
components. SALE PRICE JUST €4.82 FOR FIVE REF SA26
SOLARPOWER LABSPECIAL You get TWOGXE" 6v 130mA
solar calis, 4 LED's, wire, buzzer, switch pius 1 relay ormotor. Supe
value kit SALE PRIGE JUST E4.99 REF SAZT
RGB/ICGA/EGA/TTL COLOUR MONITORS 12° in good
condition. Back anodised metal case. SALE PRICE €48 REF SA16
SWITCHED MODE PSU ex equip, 60w +v @3A -5vQ.54
+12@2A-12vE SA 120/220v cased 245xB8x55mm IECinput socket
£6.99 REF MAGTP1Y

PLUG IN ACORN P8U 19v AC 14w, £2 99 REF MAG3P10
POWER SUPPLY fuly cased with mains and o/p leads 17¥ OC
900mA output Bargain price £5.29 refl MAGEPI

ACORN ARCHMEDES P3U +»v

44A. onkolf sw uncased, selectable malns (nput, 145x$00x45mm
SALE PRICE £4.99 REF SA1

13.9V 1.8A psu cased with leads. Just £9 99 REF MAG10P3

PPC MODEM CARDS. These are high spec plug in cards made
for the Amstrad laptop computers. 2400 baud dial up urit compiate
with lsads. Clearance price is £5 REF: MAGSP1

200 WATT INVERTER Converts 10-15v DC imo either 110v or
240v AC. Fully cased 115x36x156mm, complete with heavy
dutypowerlead, dgarplig, AC outlet socket Auto overioed shutdown.
auto shoit drouit shut down, auto input over voitage shutdown, auta
inputundervoltage shut cown (with audible alarm), auto temp control,
unit shuts down Hf overheated and sounds audible alarm. Fused
reversod poladty protected. output frequency within 2%, voltage
within 10% . A wel built unit atan keen price. Just £64.99 ref AUGES.
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok for ary 12v motor up 10 30A. Complete with PCB
eic. A heat sink may bs required. £17.00 REF: MAG1T
COMPUTER COMMUNICATIONS PACK Kit contains 100m
ot 6 core cable, 100 cable clips. 2 ine drivers with RS232 interfaces
and akf connectors efc. [deal low cost method of communicating
between PC's over a ong distance. Complete gt £6.95,
ELECTRIC MOTOR KST Comprenensive educational kit In-
diudes all you heed to build an electric motor. £9.99 rel MAR10P4.
VIEWDATA SYSTEMS made by Phillips, comptate with Intemal
4200475 modem, keyboard, psu stc RGB and compesite outputs,
manu driven, auodiatier etc. SALE PRICE £12.98 REF SA15
ARRIFLES .22 As used bythe Chinese ammy fos training pUposes,
50 there is a lot aboutl £39.95 Ref EFT8. 500 pellets £4.50 ref EFS0.
PLUG IN POWER SUPPLY SALE FROM £1.50 Piugsinto
13A socicet with outputiead. three types avaliable, vdc 150mAE1.50
ref SA19, Svde 200mAL£2.00 refl SA20, 6.5vdc 500mA £2 ref SA21.
VIDEO SENDER UNIT. Transmits both audio and video signals
from either avideo camera, video recorder, TV orComputer etc o any
standard TV setina 100 rangel (tune TV %o a spara channei) 12vDC
op. Price | £15 REF: MAG15 12v psuis £5 extra REF: MAGSP2

ULL CLEAROUT SALE

“FMl CORDLESS MICROPHONE Small hand held unit with a
500" range| 2 transmit pow et levels. Reqs PP3 9v battery. Tuneable
to any FM receiver. Price is £15 REF: MAG{5P1

*MINATURE RADIO TRANSCENERS A pair of walkie talkies
witha rangeup $02kmin open country. Units measure 22x52x 155mm.
Induding cases and ¢arp'ces. 2xPP3 feq'd £20.00 pr REF: MAG30
FUTURE PC POWER SUPPLIES Thasa are 295x135k50mm,
4 drive connhectors 1 mother boand connector. 150watt, 12v fan, iec
inlet and onvoft switch. SALE PRIGE £7.99 REF SA 22

*Fil TRANSMITTER KIT housed in e standard working 13A
adapterl! the bug runs directly offthe mains solasts foreved why pay
£7007 orprice is £15 REF: EF62 Transmits o any FM radio (this s
in kat form with full instruciions )

‘P BUG BUILT AND TESTED superior design tokit. Supplied
10 detectve agences. 9v baltery reqd. £14 REF: MAG14
TALKING COINBOX STRIPPER COMPLETE WITH
COINSLOT MECHAN }3M 3 originaily made toretail 3t£79 sach,
these units aré designed to convect an ordinary phone into a
payphone. The units have the locks missing and i broken
hinges However they can be adapted for theiroriginal use or usedfor
something else?? SALE PRICE JUST £2.50 REF SA23
GAT AR PISTOL PACK Complete with pistal, darts and pellets
£1295 Ret EF82 extra pellets {(500) £4.50 ref EFBO.

8"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA_SALE PRICE £4 83 REF SAX

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4 99
ref MAGSP13 ideal for expernmenters 30 mfor £12.99 ref MAG13P1
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SIDE LEVER 177 AIR RIFLE Supet, low prced general
purpose rile, 18° tapered rifed bamel fully adjustable open sights,
wooden stock, very accurate with low recoll, 417, £39.95 ref R3
4X28 TELESCOPIC SIGHTS Sutabie for ail air rifes, ground
lenses, good light gathering properties. £19.95 ref Ri7.
RATTLE BACKS interesting things these, small piece of solid
perspex like materiai that ityou try to spin iton the desk it only spins
onewayl infact you spin itthe ‘wrong way it stops of its own accord
and go's back the other wayl £1.99 ref GUJ01.
GYROSCOPES Rememberthese?well we have {ound acompany
that stli manufactures thesa popuiar scientiiic toys, peffect gift of for
educetional use etc. £6 ref EP70
EDIBLE LONGLIFE CANDLES Made from Olec Beef Stearinsc
you can eat them In an emergency altematvely, you could just ight
themi Each candie bumns for approx 10 hours. 2 fof £2 99 ref OMN326.
HYPOTHERMIA SPACE BLANKET 215x150cm aiuminised
foll bianket, reflects morethan 90% of body heat Also suitable for the
construction of two way mimors] £3.99 each ref O/LO41.
LENSTATIC RANGER COMPASS Ot filed capsule, strong
matal case, large luminous points. Sight Ene with magnifying viewer.
50rmm dia, B5gm. £10.58 ref OAKE04.
REGHARGE ORDINARY BATTERIES UP TO 10 TMES!
With the Battery Wizam! Uses the latest pulse wave charge system
to charge all popular brands of ordinary battedes AAA AA C, D, four
atatimelLed system showswhen balteries arecharged, automatically
rsjects unsutable cells, compiete with mains adapior. BS approved
Price s £21.95 ref EP31.
TALKING WATCH Yes. it actually tells you the time atthe press of
abutton. Also features a voice alamm that wakes you up and tells you
what the ime is! Lithium ced included. £7.99 ref EP26,
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multband 2000 radar delector can
preveni even the most rasponsible of drivers fromlosing theirlicance!
Adjustable audible alamn with 8 flashing iads gives instant waming of
radar zones. Detects X, K and Ka bands, 3 mile tange, "over the hill
*around bends' and 'raar trap faciites. micro size just4.25"x2 5 75%,
Can pay for itself in Just one dayl £79.95 ref EP3.
SNOREBUSTER! A small wristwaich style device thatdetects the

noise ofsnoring andi pr a str fothe wrist of the
snorer without waking them. The bio feedbadi effectively prévents
{utura bouts &f shofing. thus reducing wonly i

use. 10 of 1,000's sold. £24.99 ref LA15599.

WORLDS SMALLEST TAPELESS MEMO PENI| Notonly is
the a smart pen but will record 20 seconds of memos etc. No more
scatching about for scaps of papen| £30.99 ref AA21381.
ELECTRIC TYRE 1N FLATOR High pow er micfo air Compressor
inflates tyres, airbeds footballs etc. Includes pressure gauge. £14.95
ref J8231.

MAMOD STEAM ENGINE SP2 Powerful compact model stearm
engine compiets with fuel eic. £39.95 ref SP2.

SANYO NICAD PACGKS 420mmx 14mm 4.8+ 270 maH sultable
for cordless phones efc, Pack of 2 just £5 ref EP78.

WE BUY SURPLUS STOCK FOR CASH
L E

1995 100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
WITH ORDER.

PORTABLE RADIATION DETECTOR

WITH NEW COMPUTER INTERFACE £59

A Hand held perschal Gamima and X Ray detec
tor. This unit contains two Geiger Tubes, has a 4

digit LCD display with a Plezo speaker, giving ar

audio visual indication. The unit detects hig
energy electromagnetic quanta with an energ
from 30K eV o over 1.2M eV and a measuring
range of 5-9999 UR/h or 10-99990 Ni/h. ref NOV1
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ERE
NIKKO
ELECTRONICS

JAPANESE COMPONENTS SPECIALISTS
ELECTRONIC COMPONENTS DISTRIBUTORS (IMPORT/EXPORT)
OVER 8,000 DIFFERENT PARTS IN STOCK

TRANSISTORS & INTEGRATED CIRCUITS

2SA BDW BUY 1N LA NE TA
2SB BDX DTA 2N LB SAA TBA
25C BF DTC 15 LC SAB TC
25D BT IRF TIP LM Sl TCA
25J BU IRFBC AN M SLA TD
25K BUK IRFPE BA MB STA TDA
38K BUT IRFP CX MC STK TEA
AD BUV IRFZ CXA MDA STR TTL
BC BUW MJ HA MEA STRD UPC
BD BUX MJE KA MN STRS UpPD
BDT BUZ SGSF KIA MP STRM CMOS
ASK FOR OUR CATALOGUE - MAILUTELEPHONE/ORDERING - COUNTER SALES

NIKKO ELECTRONICS LTD.
DALBANI HOUSE, 257 BURLINGTON ROAD, NEW MALDEN, SURREY KT3 4NE, ENGLAND

DALBANI (UK) LTD.

Tel: 0181-336 0566 - Fax: 0181-336 0579 - 0181-395 6003

13 STATION ROAD, HORSHAM, WEST SUSSEX RH13 S5E2
Telephone: (01403) 251302 Fax: (01403) 270339

Test Equipment e Components ® Accessories

VALVES WANTED

TOP PRICES PAID FOR NEW BOXED VALVES

SEELIST BELOW:
ECC 83/EF86 MULLARD £3ea DO&D £50 eq
Px25 MARCONI OR OSRAM GLOBE SHAPE £90ea DA30/DAS0G.EC. £80eq
Px4 MARCONI OR OSRAM £50ea KI66GEC. £35eq
PP3-250 MAZDA OR OSRAM £50ea K88 GEC. £50 eq
805/845/211 USA ORIGINALS £25ea  EL34 MULLARD £12eq
STC 421 2E UK £100ea 300BUSA ORSI.C. £150 ea
DATO0G.EC. £100eac EL37 MULLARD £10ea

ALSO WANTED USED VALVES AND OLD
VALVE AMP EQUIPMENT
LEAK, QUAD RADFORD, ETC ...

ﬁ SEND, PHONE, FAX, LIST, INSTANT DECISION
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'SATELLITE - BOOKS, VIDEOS, SOFTWARE

SATELLITE TELEVISION - INSTALLATION GUIDE (1SBN 1- 872567 09 6) £15
John Breeds. Install your own sateliite System| Written in clear non-mathematical tarms on large
Adformal Lavish use ot diagrams throughout. The official study manual used in City & Guilds
courses. New updated Sth edition. Acclaimed by the Press and Trade as the best work of its kind.
EURDPEAN SCRAMBLING SYSTEMS 4 £32
John McCormac. Discover how to construct commercial descrambling systems that work! Gain 2
hacker's insight into piracy and counter-piracy. Explicit circuit diagrams given. Offered to
enthusiasts for edugational purposes only.

THE SATELLITE BOOK A Complete Guide to Satellite TV Theery and Practice £32
John Breeds.  Generalty acclaimed as the 'Bible’ tn the satellits Industry. Written in easy-to-read
style with over 300 illustrations on mora than 300 large format A4, 26 chapters. New edition 4
completely updated for 1996, Unconditionally recommended. (ISBN 1 872567 08 8)

WORLD SATELLITE TV & SCRAMBLING METHODS £29
R Maddox, J McCormac & F Baylin. A thorough text tor technicians and curious do-i-yourselfers.
More than 300 pages provide an In depth study of many commercial scrambling methods. Many
circuits and block diagrams.

THE SATELLITE VIDEE (Plus free booktet) £17
Professional quality video prasentsd by BBC Tomorrow’s World Peter McCann. Includes dish set-
up, site survey equipment etc. Ideal companion to the Installation Guide. A SO min vidao which
gives sound practical advice. Pleass nofe postage:- UK £1.50; Europe £3.00; RoW £8.

MPEG - DIGITAL TELEVISIQN FOR ALL £19
An authoratitive guide from NTL on leading edge technigues for future television. Describes |
campression and bit rate reduction techniques. Analyses Quantisation techniques and compressed
audio in MPEG. Please note pastage:- UX £1.50; Europe £3; Rest of Worfd £6.

KU-BAND SATELLITE TV £25
Theory, Installation and Repair. Frank Baylin & Brent Gale. Ci ly revised and updated edition.
More than 400 pages provide a comprehensive introduction to satellitn television. Highiy

recommended.

SATELLITE SERVICING 1987-90 £55
SATELLITE SERVICING 1991-82 £65
SATELLITE SERVICING 1993-94 £75

Circuit dizgrams. oscifloscope readings, voitage tables, essential pan numbers, troubleshooting
guides, alignments, etc; in fact everything for serious service technicians. Top quality-produced
hardback manuals in large format. Please note postage:- UK £5; Europe £15; Rof WE£33.
HOME SATELLITE TV INSTALLATICN £25
& TROUBLESHOOTING MANUAL

B Gale, F Baylin & Ron Long. This could be described as the C-Band companion to its Ku-Band
book hy the same authors. Approx 50C pages cover how to Install large dishes and troubleshoot
many faults.

WIRELESS CABLE & SMATV £35
Steve Berkoff & Frank Baylin. Wireless Cable & SMATV covers MMDS, cable system design, Yagi

S 3 ™

1995/96 WORLD SATELLITE YEARALY £59
Or Frank Baylin. Lzatest edition, 780 page reference boox that provides essential information about
the characteristics and footprints of all the world's broadcast satailites; pits most recant details
about compressed digital video and audio Mmethods. Divided by 2asy-to-use tabs into four sections:
technical, satellites, programming and reference materials. Excellent valus.

Please note postage:- LX £5; Europe £3; Rest of World £16.

SATELLITE COMMUNICATION SYSTEMS £33
G Maral & M Bousquet. This mammoth £88 page tome exhaustivaly deals with radiowave
propagation, satellitz installation and launchers, antennas ang signal processing. Fully iflustratad
throughout Unreservedly recommended for serious students of satellite technology.

WORLD of SATELLITE TV - EUROPE, AFRICA £25
and THE MIDDLE EAST

Mark Long & Jeffrey Keating. Written in a 'down-to-earth” style, thirteen chapters cover areas.
such a2s installation, feedhorns, LNBs. polarisers, receivers, scrambling, digital video compression,
HOTV and mast of the satellite footprints covering the titled areas. Recommended reading.
SATMASTER PRD PC SOFTWARE PACKAGE (DOS) (spacial offar while stocks last) £29
SATMASTER FOR WINDOWS (new version 3.2) £99
DJ Stephenson. Calculates full link budget including dish siza raquired. Ghves set up angles, polar
and apex elevation for motorised systems, elevation, azimuth, polarisation offset, from any
lacation in the World for any gec-satellite now and in the future. The program includes a 26,000
word tachnlcal heipline with many graphics and footprints. This work is easily the best of its
king in the world, and s unteservedly recommended. Post UK £1.00; Eurfgg £2.00; RoW £4.
Try i free on- ey 7y

hitp/www.g-nel.com/arrowe/pub/swifl ditm

1985 INTERNATLONAL SATELLITE IRECTORY £175
Whopping, 15 section, 1000 plus pags, comprahensive raference; footprints, upfinks, charts,
mobile systems, contacts, loading reports, manufacturers, operatars, Agencies, buyer's guide,
maps, etc. An authoratitive tome. Please note postage:- UK £5; Europe £19; R of World £36.
HOME SATELLITE TV INSTALLATION £27
VIDEO TAPE (Rpprox 40 min)

Brent Gale & Frank Baylin. A vsry popular video that provides a thorough cverview on all aspects
of installing large motorised dishes on both C and Ky band systems. 1deal companion to the
Home Satellite Instaltation Manual.

SWIFT!

17 Pittsfield, Cricklade, Wilts, SN6 6AN, England
Tel 44 (0)1793 750620 Fax 44 (D)1793 752399

stacking, dishes, programming, system operation, project bidding and contracts.

AMSTRAD HANDSETS AMSTRAD FAX
VCR4500 18.08 FX9600 FAX PSU PCB 29.38
VCRA4600, 4600Mk!| 11.75
VCR4700 17.63 AMSTRAD
vgnszoo : 11.75 MODULATORS
VCR6E100 (Indexer 25.85 18108221 VCR5200 7.05
VCR6100 (Barcode Indexer) 32 44 £ i
SRS 3044 ENP-E730-2 VCR7000 5.88
¥3§%000 (Cld type) 1; zg AMSTRAD SERVICE
: MANUAL
;‘é@f&cf quivzlesy ]g Zg VCR4600MKII,4700 9.00
SRD400 (Equivalent) 11.05 VCRE000/6100 11.50
SRD500 11.75 VCR7000 9.00
SRD510/520 13.61 VCR8700 8.00
TS90/99 Tawer System 11.75 VGR8800 9.75
GOODMANS VCR102 11.75 YCRS000/9004 9.00
PROLINE 5100TX 17.63 ¥YMC100 16.50
SRX100/200 470
AMSTRAD LOPTS SRX100/200 SRD400 13.25
CTV1000 FB182K 12.93 SRDS510/520 6.50
CTV1400 FB165KA 23.50 SRD550 3385
CTV2000  EBI71 10.58 SRD600 20.65
CTv2000 FBI171K 15,58 PC1512 11.50
TVR3 181297 14.69 PC2086 12.00
PCW39512,8256,8512 7.05 gggg :gg
AMSTRAD TUNERS PC3086 11.00
UE33-801 VCR4600/4700 9.40 FX9600 FAX 2015
UE2-B31F CTV2200/2210 5.88
1810829 VCR5200 7.05 AMSTRAD COMPUTER
ENV67509F2 CTV1400 588 OPERATORS MANUAL
UVE33-F01 VHF-UHF 1410 peiesn .
UVE33-F02 VHF-UHF 14.10 :
1813766 VHF-UHF 1410 HC2286/2386 n.ss
19 ppcsi2e40 11.75
AMSTRAD IF UNITS ZX SPECTRUM +2 5.50
TPS7-80006 VCR46004700  9.40 PC1512(Tech.Ret) 6.00
TPS7-L0002 14.10 PC1640 (Tech. Ret) 8.00
1813766 1410 AMSTRAD VCR
CABINET PARTS
H arr l son VCEGOOO gabinet Front 12.93
VCR6100 Cabinet Front 15.28
Electronics
GENTURY WAY, MARCH, CAMBS PE15 sow. | “MSTRAD MOUSE iy
. . - | 51/4™-31/2" FDD KIT 7.05
FAX: (01354) 51416. TEL: (01354} 51289 PCW9512 Armature 4.70

AMSTRAD VCR 4500 6100 Audio PCB 705

CASSETTE HOUSING ASSY. 17.63 6100 Power Supply a.81
6100 Hybrid, Chrominance 9.40

4600,4700,TVR1,2,3 6100 Hybrid, Luminance 5.40

HEAD BASE ASSY. (Audio) 5.88 7000 Switch PCBno: 7 2.35

FRICTION GEAR 779 2.06 CTV1400 Mkil Main TV PCB 31.73

TAPE CREASING KIT 5.88 CTV2200 PCBno: 3 3.53

VMC100 - Various parts available, CTv2200 PCB no: 4 4.70

please phone for prices. TVR 2Main TV PCB 41.13
TVR2 Video Frant Display PCB  15.86

AMSTRAD MOTORS TVR 3 Main TV PCB 47.00

Loading Motor MCB9B02 3.53 TVR 3 Head Amp Assy. 5.88

Drum Motor E20EL05 10.87 Power Supp! 6.

Capstan Motar LLA4B02 10,28 SRR ECRGRenSRDlY B

gapstan mmor 5t“:gg; 10. 58 AMSTRAD COMPUTER

apstan Motor 1028 MONITOR/PARTS
Tape Loading MCF9B02 9.99 12" HRCD (Daewco) 32.32
: PC/ECD Monitar Tube 56.40

%hoHSTHAmDI pCBI S' d CRT 3701B22 29.38

(Complate, fully populated) 45 PPC512/640 Modern PCB 18.80

4500 Systems Control 1058 AMSTRAD SOFTWARE

4600 Systems Control/Servo, ACCOUNTSMASTER 19.98

Display & Control PCB's 31.73 (Fult accounts program for running

4600 Display 12.83  gmall business on any PC)

4600 Controt 6.46

4600 Video & Audio 19.98 Many AMSTRAD COMPUTER &

4600 Power Supply 16.98 PRINTER SPARES available, please

4600MKI! Main PCB Assy: 4317 phone for price.

ggng Eimer | 15.22 ]

M| ontra 6.4 3

4ggom” Head ASrnppl g.ig * WIDE RANGE

4600 ower Supply .

4600Mklf Hybrid, Luminance 9.40 OF COMPATIBLE

4700 ¥am PCB Assy. ?gy VIDEO HEADS

4700 Timer .28

4700 Contral 5.46 NOW STOCKED »

4700 gead Aénp A;sy 5.88

4700 Power Sui 6.46

5200 Timer & Channel Disp. 18.81 PRICES INCLUDE VAT.

5200 Video 15.28 | ALLITEMS ARE BRAND NEW AND GUARANTEED

5200 Switch Panel 5.88 # % SAME DAY DESPATCH + +

6000 Power Supply 8.81 7

i o s | Wirite or Phone for FULL LIST.“

WE ALSO STOCK MANY POSI*& PA?‘!(lNG

SEMICONDUCTORS, RESISTORS, E £1.18 S

FUSES ETC. |-
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e Vs ¥

LONGREACHKH

w@

YOUR ONE-STOP-SHOP

CLINCD\ AICINND
U ¥ ID1U

FOR THESE FINE BRANDED PRODUCTS Unit 231 Lee Valley Technopark
- AND SO MUCHMORE . .. Ashley RoadLondon, N17 9LN

e DISPOSAL DIVISION

GLOBA e FIRSTIF, SMATV as the UK’s leading satellite distributor we

e UL ACRIAL inevitably have stock which we need to dispose
UHF AMPLIFIERS of at well under normal trade prices.

below is a list of disposal stock which is
available from our London depot.

Labgear Cablevision smatv
m LENSON HEATH SATELLITE

ANTENNA -
3 Ex Rental refurbished

SATELLITE
SATELLITE : : ;
(fAMQE B EChE RECEIVERS Pace 800 IRD Type £ 59.00

_ Pace 9000 [RD Type £ 45.00

[ A\ PROMAX | TESTEQUIPMENT Furgusan IRD £ 33.00

e Amstrad IRD £ 40.00

Sl ¢iings BT DR Grundig 20A, non IRD £ 30.00
Teleste. svav Graded Stock

TRIAX U.K. AERIALS TOWER curs Grundig GRD 150 £ 89:00

CLIPS X‘A:YLDEE§ COAX CABLES Echostar 5700 including positioner
@ WE PROVIDE FULL TECHNICAL ASSISTANCE AND SERVICE BACK UP and built in D2 MAC receiver £345.00

MATV DSk SHARAG - DESIGN CONSULTANT Technisat 3004S £119.00

Trace Prica List available to bona fide TV Asrial and Satellite Dealers
on proof of trading.
J.W. Hartty, 231 Station Road, Stechford.
Birmingham B33 BB Telephone: 0121 704 5478

GiHe A Non Working IRD & non IRD.

We have a number of non working receivers
Ideal for repair or spares, from £5.00

S | T
OSCILLOSCOPES IN THE COUNTRY e = DISHES New Stock
Avmuuiruo’?ﬁmnp.wm ﬂ‘m’r;-"’iu;m CourmarfTirar DC— 1;:::;_“;:’ 60 Bulk KL St H h
TEKTRONDC TASATS 4 Chanvial [00MHz Delayf =R E&Tmﬁm%ﬁ"&““”‘mﬁm : cm Bulk pack Lenson Heat
TECTRONX TRASS Dl Trace Gra e Doy Cirnors £00 e e Dishes Boxes of 10 £99.00
TEKTRONIX 2465 4 Chael X00tTH: Duley it mrlsoe(nnmonnma&ewuwcm .
%E’;’E&%ﬂlmﬁm* iz n.wlm:hag_: qu—m i~ 1 off of above(collectlon only) £13.45
TERTRONDATS Dt Trace S0 Doty Seeh 00k | Foe 77 Sk B - 80cm pole mount Lenson Heath £ 24.00
m ”Sﬁsmfnmlﬂuﬂﬂx I "'“'Wmc"’“‘“’"m,—ﬁiﬁ £ =
FHELFS 050 11t Cramels S00H: Do T8 Delay e et o 35cm Concentric dish £ 4.95
racrwuxmszmm%':Lwasm Thanar TG301 Furic G 00832 S1r oy Tl
32:70..1Tmm¢9m:—"’2= e oy —
HTAQ-HVQBD@ — ] RYS2Recorder TestSec L350 LNB S New Stock
HﬂT&U}mimT?m)mvh e+ [ AL i Ve — : :
GOULD 051100 Dual Trace J0MHs Deay Swasp L2408 { Leader15G216 Sgnal Gaermee 1450 :
wﬁﬁmm&mwﬁm ok wg;m%———é Triple band‘ 10:9/12.75 1.30B £ 24.00
GOWD 0300 D Trce 20K (o i) b rimaiier o Lok Ay Voltage switching C120 flange £ 15.00
mAtw%ﬂng-fY% 3 ﬂxgr‘slqnmcmw-um‘.cn g: c id ) itchi
oD 100 aps T T Cursors v O58 | HE 16300 ST ambridge 1.0B Voltage switching £ 16.95
COULD 4020 Ducl Trce O S roa
Soragn Venazek e ey ‘ W
FLP. 1741A Dral Trace 100M¥s D'ds-aqe:m mmﬁnmmuu@m o (58
EATR LTEOIMH%Z..;,G‘E?M#E '}En‘mwr SqTRbetar New Stock
AM Scrarperi| e =
g 3015 Sy A e Gon 0BT OIS ot "’-‘m“‘“""‘*‘%’?fﬁ—m :
P i A S o b et grve | SISO B I Ml Amstrad AM/Pm clock radio £ 895
o B — .
HEP.B820C Swaep Oncihuce Man Framo ooty (st | Theip IR0 mme D ————— (108 Amstrad Walkman AM/FM Radio £ 11.06
B 503 R B0 o 08 | R0 SO e Amstrad Radio CD Alarm clock € 52
o p— g:%?&,mwmrm:—mmg mstrad Radio arm F:oc .00
o7 i Powar Farar St ] Tl e T 7 Amstrad UF 40 Auto set video plus VCR £11.06
Harcan s
R S e B 1850 s 8 | e et A I e o Amstrad 3 Band stereo-radio twin cassette £ 20.00
Telaronix TORISOY s """ fyitp
e ] NEW EQUIPMENT e
BRUEL'S KIOER EQUPHENT AVAILABLE e T e e emo e 'on rol Aerial rotator,
- DOURE . R e I complete kit ideal cheap
i %gmﬁmzyrmm_nym motorised dish system
hnﬁ‘wmlwé—tm — AR EQUIPMENT -
m‘-‘ﬂlmxgmmm*% "’o"‘-"m ot e T Raiperic e Yerr) normal price £99.00
B e vorsies S oty et 00| RSO 0, 1O b e e 11 offered at £54.00
e e s et b onsmm\'oowmm__cu s
D T i e R Beoak e 1O N T S MR Sy S TER I G L8
B e T e L8 | O Ao T e
HP. srcsmt—_.z 204 OSCILLOSCOPE PROBES
HLP. E34IA Froquency Councer SOPU -1 SGHELED 0308 | Switchable X | X (0 (PAP £3) 13

e Gll  Tel: 0181 880 4000

CARNAGE 3 unics (16, VAT 10 be sdded to Torad of Goods and

= STEWART of READING Fax 0181 880 4001
‘ Telephone: 01734 26804 Fax (01734) 35169¢ E
Setem®  Callers Welcome 9am 5. BOpm Mon-Fri (until 8pm Thurs)

e
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)
— AUTOGARD (U.K.)LTD |
.
Tel/Fax: 01922 613654
Unit 3, Acorn Firms Centre, Ablewell Street, Walsall, West Midlands WS1 2EG

IN4001 07 TPIOC 7% BU2BA 120 KAZ223 50 NESSZNGS 133 TA7271P 268 TDAIZE 173 TDAZ0O4 248 TDABAA 475 TEASIO1 280 254763 13
IN4002 07 TF3IC T3 BUZ030 120 KAZZ48 297 NEG626 437 TATZ73 3187 TDAW023 296 TDAZ005 240 TDAAOSOE 380 TEASTI4A 754773 12
IN&0O3 o8 TP2A 64 BUI26A 131 KA2D14A 379 SZ000A 228 TA7Z74P 286 TDAI03SH 156 TDA2006 180 TDA41S0 366 TEASV15S 280 2SA777 141
1N4D0S ur TIP32C .83 BUAOTD 96 KLAB210AH 599 S2000A3 231 TAT280 287 TDA1035T 356 TDA2009 240 TDA4ZEOU 415 TL061 121 25A784 59
INLOOS 0 mPIst 156 BUA2EA 120 KIATBOOBAP 3.12 S2000AF 247 TAT263 212 TDA1044 1.74 TDA201D 159 TDAR409 159 TLOB2 120 ISABIT 5
NGOG ‘o7 TIP3sC 187 BUS0 188 1200 312 Soossar 299 TAIZESP 470 TDAIO42 323 TDA203%av 100 TDAMZ 119 7107 127 79ARE =
IN4007 08 TIPAIC e U or IR o i 15 125 SAAIZIGZ 35 TAZAP 88 TDA1053 299 TDA2040v 189 TDA426 189 qgp; 221 23a314 oS
it SAA1293.03 998 TA763937 98 TDAIGS4 298 TDA2048 545 TDA443) 145 mg7.

N4143 06 TIPA2C I8 BUSOGDF 225 LAI3 189 2 bl LEEESE oy R 4 Z06 2SAST2 =
INA44S 07 TIP42 $6 BUSOEA 1 LA3IE0 I St TARRT SIS A 7 338 qigg 95 7SAST4 34
T ot e oot i1y 8 ki Tan ‘a9 SLen 368 TAJ6G9F 268 TDA1059p 39 TDA2320 78 TDA4440 200 oo 55 B i
iz oRnedd b REL Soza R 2 e el £33 shsdi4 245 TAZSOP 100 TDATRD 167 TDAZSID 443 TDAMMI 240 g, e lohond o

g SNT6013 . 4.45 TA7763 287 TDAWE2 199 TDAZS30 359 TOAA4MS 258
L -1z TIPso 82 BUSOBD 1.1 LM 43 suyen tes TATIMP  Z12 TDAIOT: 247 TOAZ540 108 TDAwsoo 433 TLA3ICLE 141 25A916 198
IN5407 4 TALJGA 167 BUTHTA 115 LAd22 129 2raoaim | 33T TABZO1 Il IDAwgs 412 TDA?S41 170 TDA®SO3 451 JMPEISE 1460 ZsAum s
R=aas 27 TPLTSIA - 132 BUTIIAF tA4440 236 STAMIC 444 TABZOS 397 TDAI0B 145 TOAZS2  1.09 TDASOSE dgs TMPBIES 1485 25A937 58
INg14 .13 7805 TS BUT12A LA44AS 287 STR4038X1 19.96 TAB207 268 TDA085: 689 206 TDA4S60 275 TMP3SS5 1499 Z5A942 55
BA15T 08 7806 58 BUT12AF 103 Laddst 193 gTK4121-2  7.68 TJARRIS 4.68 TDA1097 273 5454 1,19 TDA46CO 242 UPABOC 150 A4
BATSS 08 780Y 55 SUTIBAF 113 LA%TS 299 STK4352 597 TAG220H 7.54 TDA1151 48 TDAZ546a 198 TDA4G00-2 248 UPASIC 23 25A850 .16
BASS 12 7810 76 BUKM4S00B 2271 LATE 368 STKSII 279 TABAO3K 1.85 TDA1154 49 TDA2543 288 TDAG00-3 239 UPCIZ0 268 25A952 -17
BYA27 n w2 50 BUKISASO0A 247 LA4TO0 350 STKsHI2 348 TASH10K  A05 TDAN70D 300 TDAZS56 227 TDA4601 179 UPCIZ37HA 200 25A954 A8
Y13 08 TME 79 BUV4EA 150 LASS10 STK5338 4589 TAS631IN 8.8 TDA1180P  1.55 TDAZS8 250 5 299 UPCI2Z3BV 158 Z5A%%S A
Y154 = 2 BUWITA 148 LATIX0 1471 STK5339 388 TBA 43 TDA119Z 79 TDAS7Ea 389 180 UPCIZ7BH 254 2SA38 50
avi7e s 1915 79 BUWAIE  1.00 LA7520 263 STK5347 488 TBAI20SE 49 TDAIZ35 640 TDAZ5/% 480 TDAASS0 180 UPCINE 135 25AS70 2
BY184 4 T4LS00 020 BUWBIA 198 LATSOT 138 STK5I7ZH 757 TRA120T 49 TDAIZE 347 TDAzSEz 217 450 UpClzsv 381 25A%88 . 30
BY206 18 ANS28S 172 BUWSE4 100 LA7B20 267 STK5421 449 TBATZOU 3% TDAIZ70 179 TDA25%0 268 186 UPCI378H 242 254992 eyl
avzn 14 ANSA3S 144 BUXBAF 122 LATE30 l3s STKEaZ 572 TBA2282 974 TDAWZ 38 TpAz395 299 TDAN V65 Upcizer 138 2581010 e
BYZI8 4 ANS5IZ +78 BUZITA 140 LA7B3? 158 rugaee 38 }'g:’m 198 UpCidBsH 142 ZSE1006 T2
BYZ99 a8 ANSEIS 2w BUZNA 8 {A7851 279 NOTLISTED mmgs;: 99 JDAMISOA 220 UPCISISHA 180 2SBITAI 57
5‘265600 33 ANSS21 159 BUZBOA 240 LCTIS1 W7 et iR alty 45 = 100 25C710 27
P10 35 ANGS1O COMUIBE 59 LMId 440 UPCS?. = z
e B2 ANGSI2 179 COA012 998 LWIBEIN CALLUS Toazezem B RAge i Upoisy 424 asClon v
P12 78 ANTVST % 04023 597 LM308N L) TOAE3 199 TDATIN 370 L) oo =
TP112H $2 ANPISINFP 369 CDA0G3 967 LMITIT 122 STK5451 588 TRA23| 20 TDAISI0 329 1padien o Thamié 212 25A1013 ™ SCI213AC S
TIP115 T8 ANTIIK 423 CD4069 1047 {M324 139 STKS44 288 TBAJ3N 79 TDAI51S3 243 tpazsig 1716 TDAS138 278 ZBAWISGA .10 2SC1NE 26
P16 85 ANZITIK 678 FREIS an 29 STKS466 559 TBASM 221 ToAI5I6A 478 jpasag 149 TDASI70 184 2SA1020 A2 7501 n
TP117 J6 ANTJB 259 MJEZSSST &3 M358 o5 STKSAT1 479 43 TOAI517 TDA3420 198 TDABIIZ 260 25A10290 25 2501473 20
TIP120 87 ANT205 52 MJEID 48 LM3BON 1456 STKS473  3.47 TBARZOM 49 TDAISIY 388 [Da3sip 348 TDASIZZ 286 Z5A1048 18 25CI67S 45
TIP122 67 ANBIBIS 588 HA11235 189 LM3BEN &3 STKS481  7.99 TRA920 283 TDAISH 312 pazeyy 184 TDASITS 412 25A1110 33 2501828 -
TIP125 ) 204 HAI1423 27 Wp ALl Lo Tt el W - e 280 1 280 2541115 7 25€1923 n
P26 87 BAS410 248 HA13001 N ok e B Lo ;3 JoAIA 1T Toayser 447 TDASIOS 163 ZSAIZES 57 25C1947 A0
TIP127 58 BAS109 179 HA13008 1941 M5130P 796 S T A oy TOAlS: 7 IDAEIA  4f0 TDASIB 250 SA1M1 323 ZSC1%69 28
TIP130 s 133 HATIH0S 3.7 MSEZIL 487 Siniott 1922 TDAI0018 186 TDAISI0s 270 332 TDAB4A3 385 25A13S2 51 25C1%69 248
TIP131 s 12] HAIINZ 249 MSBES5P 488 O oAty 189 Toaiess 1gs TDAISGZIFK 378 TDASFZ 26 2SAME) 235 250001 28
TP132 B8 BAGZI9B 239 WA13118 170 MCI3002P 750 T ToAI0Zs 188 TOAISO4 189 320 TDASAI 199 Z5AS62Y 16 58
P37 =8 309 HA1317S 198 MCINIP 678 Ja7paP 159 TDAI003A 343 TDA1305 299 TDA3S80 339 TDASS3 210 22 250120 2
TIP29 75 BASZZS. 229 HA137? 198 MCiass 396 TATIoAP 175 TDA100Ss 221 TDAISGA 21z TDASS2a 328 TEAIO09 158 25A642 &t 25C2314 -
TIPZ9C . BAGST 1.89 HA1332 288 MPSLO1 142 Tareop 148 TDA1010A 343 TDAIS10 32 TOASM0 5380 TEA0I8 165 25A673 31 2562078 4
TIP29E 55 BATS 1.02 HA17808 198 MPSLS1 234 TAT240 TDA012 199 TDATS40F 945 TDA3BS1 241 TEA20258 147 25A684 30 250266 147
TP S 8CYI 146 HAS1308SP-3 744 NESSS 19 TA72508P 435 TDA1013b 247 TDAN950 176 TDA3GSSIA+R 379 TEAZIIA 327 25ATS 9 2SD1SASSUB 1548
TIP30SS 32 BD243C RATZZZ 298 NES56N a2 TATZ51 449 TDA1020 188 TDAZo07n 188 TDASSE 129 TEA2164 285 25A%26 A8 7501545 821
TIP30A ) 5 KA2212 73 NES®? 488 TAT2I0P 148 TDAI022 725 TDAZ003H+V 486 TDAI7YT 430 TEAZZ61 289 ZSAT:3 16 25K1023 1196
All prices plus £1 post/packing + 17.5% VAT to the total minimum order £5. Prices and stock may change without notice
due to worldwide availability
* 3 ~ 3 XX
*Export Service ** All Quality New Components **8.00am-5.15 Mon-Fri
3 L . - 2

Stock items by return Tel/Fax: 01922 613654 Mail order specialists

A Z ELECTRICS
18 BROOKWOOD ROAD, SOUTHFIELDS, LONDON, SW18 58P

Telephone: (0181) 877 3492 Fax: (0181) 877 3518

Stock items despatched by return

NEARFST TUBE STATION SOUTHFIELDS

BACK UP BATTERIES TV MAINS ON/OFF SWITCHES [N STOCK

VIDEO HEADS Philips 1.2V £1.75 State Make and Model!
Prices start from £7.50! EUe 2.41‘!)( 012V z 32 T
ices E Ferguson TX101.2V. MDEO VIOD
Hundreds ot makes and models from Akai to Toshiba Ferguson TX10 2.4V £3.65 VIDEO MODE SWITCHES
— Please Telephonst 0.1 Farad 5V Capacit £1.85

State Make and Model!

VIDEO SERVICE SPARES SATELLITE SPARES

BACK TENSION BANDS! BELT KITS! IDLER
ASSEMBLIES AND CLUTCHESI| PINCH ROLLERS!
VIDEO SERVICE KITS! VIDEO MOTORS!

Pisasa do not hesitate to call or telephans

TRIPLERS
Universal Tripler.........cc..ccevee ...£6.20
Universal Tripier with Focus Unit ...E9.!
Decca 120/130 Series £B.50
Grundig Triplers POA
REPAIR KITS - TV/SATELLITE/VIDEO
AKAL-~ Power Board V522, Z3 etc.............. .£25.00

AMSTRAD - PStJ Xit PRD500, 510 Satellits .
FERGUSON — PSU Kit Video (Thomson}
ITT—Pico 1/1A
PHILIPS — PSU Kit Anubis *A” ..
PSU Kit G110 Chassis ..
PSU Kit GS0AE/G0B Chassis
PSU Kit Phillps Video:................
PACE - PSU Kit PRDE0Q, 300, 8000, 9000 series ..
PANASONIC - G Dack Repair Kit.......................
* % A WIDE RANGE OF
VIDEO SERVICE KITS AVAHLABLE » %

£NB Standard or Enh d £24.00
Frequency Extender for 1D .....c.coccnvncricenncene. .. £25.00

LINE OUTPUT TRANSFORMERS

HR LOPTS NOW AVAILABLE @ £15.50 OR LESS!!!

Makes covered: Akai, Akura, Alba, Amstrad, B&O,
Bush, Crown, Dawoo, Ferguson, GEC, Goldstar,

Hitachl TV Frame Moduie HM6251 .....
Hitachi TV Frame Module HM&8232Z ..
Dagausing Positor Whits
Deg: Positor Blue

Degausing Positor Philips 2A ...
Degausing Positor Hitachi Blue
IC Circuit Protectors Most Values @ ..
MATSUI Limiter Post

Goodmans, Granada, Hinari, Hitachi, Ingersol, ITT, Claar Service Cassstte.
Logik, Luxor, Matsui, Mitsubishi, NEI, Nikkai, 1384 TV Fault Finding Guide ........
Orion, Osaki, Perdio, Philips, Orion, Osaki, Perdio, 1994 Video Fault Finding Guide...
Philips, Pioneer, Pye, RBM, Saisho, Salora, Satedlits Fayit Finding Guide .................
Schneider, Sentra, Solavox, Sony, Tashiko, TEC, ==
Teletunken, Tensai, Thomson, Toshiba, Triumph
(L 12v dc TO 240v ACINVERTER ... .o cocere-£55.00

4 % % Amost 1000 models covered kx &
PANASONIC LOPTS START FROM £17.80
SONY & MITSUBISHI ORIGINAL ALSO AVAILABLE

Ploase teleph for quotati

SEMICONDUCTORS =

$TKs, $TRs, TAs, TDAs, 28As, 26Bs. 25Cs, 780s,
BUs, BDs, BFs and many more types in steck.

140 wartts continous output for three hours from a 12v
fully charged battery. Complete with universal socket
and car cigar lighter plug.

PLEASE SEND
A4 SAE FOR

PRICE LIST

Prices subject to change without notice. Please add £1.25 per order for p&p and then add 17.5% VAL

POSTAGE VARIES ON HEAVY ITEMS.

Cheques and Postal Orders should be crossed and made payable to A.2. Electrics

CALLERS WELCOME

BN
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TV TUBES

VIDEOCOLOR PHILIPS
tHITACHI SONY
TOMPSON NOKIA
TOSHIBA SAMSUNG
PANASONIC ORION
SHARP MITSUBISHI
BEON CHUNGHWA
ITT ETC

The largest manufacturer of re-gunned
tubes in the UK

Thousands of new and re-gunned tubes
in stock covering over 200 types

Suppliers to major users in the UK and |
Overseas

First class reputation for quality and
service

Fast Delivery

BSI Approved
VISTA - THE TUBE EXPERTS

FOR CUSTOMER CARE AND SERVICE CALL
TUBES: 01429 837100
COMPONENTS: 01429 838057
FAX: 01429 837101

N

Vista Electronics Ltd
Unit B, Wingate Grange Industrial Estate, Wingate, Lo.Durham, T528 SAH.

TELEVISION NOVEMBER 1995

Get those portable T.Vs ready
for the Christmas market.

10" Tube to fit Hinari, Samsung,

Nikkai £29
14" wide-necked tube to fit

most makes £29
14" narrow neck tube £39
16" narrow neck tube £25
16" wide neck tube £19

We have a vast range of FIRST
CLASS RE-GUNNED TUBES

for domestic televisions. (Your
original tube may be required
in advance).

We stock a huge range of
EX-EQUIPMENT TUBES
reclaimed from new or used sets

WANTED the following T.Vs
with faulty tubes:-
Large screen —any make
Sony 21" FST
Ferguson 21" FST 51K7

5 Carriage and VAT extra s

EXPRESS TV

The Milt, Mill Lane,
RUGELEY, Staffs WS15 2JW

Tel: 01889-577600
Fax: 01889-575600

65



A T

YOUR FIRST CHO

=, A

ICE FOR QUALITY SPARES

[ -
AMSTRAD a4 Q ORDMENE

BLAUPUNKT - — — - - - ORIO
DECCA OSA
FERGUSON Q s DAN A
FIDELITY
FINLUX
FISHER
FUNAI
GOLDSTAR
GOODMANS
GRUNDIG
HINARI
HITACHI
TT
JVC
LOEWE
MATSUI

s N e

YOUR MAIN SUPPLIER FOR GRADED AND EX-RENTAL TVs + VIDEOS
+ MIDI SYSTEMS. UNTESTED STOCK AVAILABLE.
CALL NOW FOR UNBEATABLE OFFERS.

N
12 WORKING MIXED T.Vs BASIC, MIXED NON THORN
| REMOTE CONTROL, TEXT SLIM VIDEOS

- ’5\% NOW IN STOCK RANGE OF
¢ KAMASA TOOLS & CCTV PRODUCTS

TEL: 0121 772 2733  FAX: 0121 766 6100
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IRWIN BiLsCURONIGCS
UNIT 200 ALBYN COMPLEX, BURTON ROAD, SHEFFIELD S3 8BX
TEL: 0114 273 9622 FAX: 0114 275 9909

SATELLITE PSU MOD KITS

CHANGE THE SWITCH !

TRANSFER THE EXISTING BRACKET! AMSTRAD

CONTENTS : R1...R2...R3...R9...D1....D8....C5...Q1...IC1

MODK20

-95

% = ,__d"_’/,,—' a8 :
CONTENTS : FUSE TR&00...1C600...D607...R602...R603
SUITABLE FOR USEIN.............. R604...R608...R609....R610...C611
AKAL...GOLDSTAR....GRUNDIG....ITT....PHILIPS.... C612..C615

SAISHO & SALORA!
WILL REPLACE SWITCH TYPES SHOWN IN MODK21....4.45
OUR CATALOGUE AS.MS46.64...80.101..102..128 ‘

Type SW11

25
CONTENTS: ....1A Q/B FUSE...FUSE LABEL...R1....R2
R8.... R14..C7 ... C8...Q1...U1...D11

MODK23....4.75

SUITABLE FOR USEIN............ X CONTENTS....Q1...U23...R12...R13...T1A . D6....C9...C11
GOLDSTAR....GRUNDIG... HITACHL...SAISHO....

SALORA & SANYO!
WILL REPLACE SWITCH TYPES SHOWN N OUR MODK22A..3.65

CATALOGUE AS..MS37...40...52..73..76..77..78..92.103..125 CONTENTS.....Q1...U23.. R12..R13._T1A...06

C9...C11..C29....C128....C200....C416
1.8§ each 4.95 pk. of 3

: MODK22....4.75
& S 7 =
BACK UP BATTERIES ORDERING :
GOODS ARE SUPPLIED
T SWITCH TO TRADE ENGINEERS
MODE ONLY.
TRANSFORMER PRICES :
PLEASE ADD V.A.T. AT
MRDS20/559000/9200. STANDARD RATE.
ORDERS UNDER £15.00
SMT1...7.45 | |p|EASE ADD £0.95P &P.
o AND THEN ADD V.A.T.
TUNER
MRD920/559000/9200 i T
ACCESS/VISA/SWITCH
_ STTL...27.50| \ VATREGNO 127:220701 _/

TELEVISION NOVEMBER 1995 67



<_ U @ntre\fision &y

Suppliers of Surplus TVs to the Trade
CENTREVISION HOUSE - SLOPER ROAD - LECKWITH
CARDIFF - CF1 8AB
TELEPHONE: 01222 344754

Make Money this Xmas
Visit CentreVision
Over 50 FST working on display

100s in stock
FST Remote from £50.00
FST Text from £55.00

Philips, Salora, Thorn, Toshiba,
ITT, Finlandia, Grundig

Philips Wastline machine
working £80.00

Phone:
01222 344754

_

NORTHERN
IRELAND

EXRENTALT.V.s and VIDEO

AVAILABLE : «* REFURBISHED
* WORKING
* OFF THE PILE
* DIRECT FROM SOURCE

DISCOUNTS FOR PURCHASES OVER £1000
NEW REMOTE CONTROLS FROM £5 - £7
ALSO WHITE GOODS AVAILABLE
EXPORT ENQUIRIES WELCOME

COLOUR SOUND
66 HIGH STREET, BANGOR

TEL/FAX: 01247 453000

MANUFACTURERS ‘B’
GRADED STOCK

Televisions, Videos
Audio, Music Centres
Microwave Ovens

Complete, reboxed, working
Current model stock

Turner Lyons Enterprises Ltd
9 Howard Place,
Shelton

Stoke on Trent ST14NN.

Phone David
01782 285416

SERVICE SPARES for the ELEC TRONICS TRADE

E@i ~ Quality & Service

Coming Soon !

THE NEW
1995/ 96 Trade Catalogue
with more....

v Make/ Model listings

v Exploded View diagrams
v Line Output Transformers
¢ Remote Controls

v Satellite Spares

v Semiconductors

and much more...........

Order your FREE copy by contacting us

AN

01664 481818

M e
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TELEPLACE SCOTLAND STARVISION

TV & VIDEO WHOLESALE | ||| SUPPLIERS OF HIGH QuALITY

EX RENTAL - EX DISPLAY

TV & VIDEO
LARGE OUANTI TY OF EX ALL SETS AREFULLY SERVICED WITH
RENTAL STOCK ALWAYS
= EADY
AVAILABLE A e
CRABED TV.SUIDED - |l s i it T
MAJOR BRANDS ALL PRICES INCLUDE V.A.T.
NO MINIMUM QUANTITY
8, C ﬁlé C_}_ UHOU lIDV EP/SA'II'-:‘:{('i'E RING TODAY FOR LATEST PRICES
TELEPHONE
HILéII_ASG%,\JV”é52 1XX 0121502 301? - 0121505 1033
STARVISION
0141 -883-2610 R DAECEURYANE S oNDs
: WS10 90R

AERIALS
FORTYV & FM RADIO, PLUS 1000’s
OF MASTS, BRACKETS, LASHING
KITS, CLAMPS, PLUGS, CABLES,
OUTLETS, DIPLEXERS ETC

AMPLIFIERS
FOR DISTRIBUTION SYSTEMS
AND DOMESTIC, MAST HEAD
OR SET BACK. WE HAVE ONE
OF THE LARGEST RANGES,
AVAILABLE FROM STOCK

MAIN DISTRIBUTORS
FOR ANTIFERENCE, LABGEAR,
WOLSEY, FRINGE, IKUZI,
MAXVIEW, VOLEX-RAYDEX,

; astounding prices ! !

KUBLER + MANY MORE STOCK ARRIVING REGULARLY |
==l 1l ‘
.01362 1611 MoraytoFriday, 10amio Spm
COASTAL rax: 01362 691611 "~/

b e =

AERIAL SUPPLIES Next day Nationwide pelivery and Direct loads

UNIT X2, Rudford Industrial Estate, Ford, Arundel \\"’-;-: el Unitd,
0 1 903 7 2 3 7 2 6 sy \a,, 7 P Brecklands Business Centre,
"’-5'-‘-“/'\44' 4 Tavern Lane, East Dereham,
, NO MIN!MUM ORDER VALUE e Norfolk NR19 1PX
PEN  NEXTDAVDELVERYACROSSUK =g )@?{‘\% //
CARRIAGE FREE ON ORDERS £250+ -— NN / : ¥
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ISR SSISI TR TH FH T BT EHTRF I EE 1H, . w WHOLESALE 1.

C.T.V.

UNIT 5, THE PHOENIX BUILDING, RUSHOCK

APPROVED

TELEPRICE
TRADING ESTATE, DROITWICH ROAD,
DROITWICH WR9 GNR

TELEPHONE: 01299-251522 D|STR|BUTOR &%E‘EP%BR@

0836-585829/0850 486144 (24HR) Suppli Of high qua]ity

- SUPPLIERS OF HIGH QUALITY THORN RENTAL STOCK .
LARGE STOCKS ALWAYS AVAILABLE ~ PHONE FOR DELIVERY DAYS ON

ALL AT COMPETITIVE PRICES 0 'I 8 'I 803 0 5 0 5
Also available: ‘B’ Grade Products, :
Satellite Receivers UNIT £2/3, Stonehill Business Park, Lea Yalley Trading Estate,
Complete Range of Hand Sets
1f EXPORT ENQUIRIES WELCOME

OPEN: MON-FRI —-9.30-5.30

[ : 01299-251522 '
| TEL 0836-585829/0850-486147 (zanr)

Fax: 01299-251543 | Lo 2 BRE) Y,
Large selection Thorn TX9, TX10 TX100 " Direct loads
of FSTTVs ; FST only. from source.
from £45 Please ring now for best prices Ring now
[ Forbest deals on -_Wm(ing videos | Graded TVs
Dorics Mk4, MK4a Basics. ¢ now from and Videos.
Ring now only £30.00 P.O.A.
Phillips K35 i For all export enquiries.. : Working portables :
K40 Teletext TVs TV and Videos call our ] from only
from £40 working Birmingham Office now | £35.00
Ex Rental Satellites — £5.00 Ferguson Surround Sound Speakers Type,51 LS-P.O.A.

Attention All Bulk Buyers
if you are in Business of disposing large quantities of TVs and Vidéos ~ Ring Now

CENTRAL TV WHOLESALE DISTRIBUTION LTD

Birmingham contact: Mick London contact: Joshi
369 Stratford Road, Sparkhill, Birmingham B11 Eley Estate, Nobel Road, Edmonton N18
Tel: 0121-772 1591 Tel: 0181-807 4090

Fax: 0121-766 6383 Fax: 0181-884 1314

s -4
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TV WHOLESALE

@ NBION
SOBESNTERNDA

QUALITY USED
TV & VIDEO

COMPLETE RANGE OF TV's AND
VIDEOS MOST MAKES AND
MODELS AVAILABLE

|

STOCK ARRIVING DAILY
TV’'s from £3.00 - Videos from £18.00

Prices Ex-VAT

Free Delivery Service to most areas of the UK

UNIT 75, BARRACKS ROAD,
SANDY LANE INDUSTRIAL ESTATE,
STOURPORT-ON-SEVERN,
WORCESTERSHIRE DY13 9QB

Just 10 Mins from M5 Junct. 6 Worcs North

UK’s LARGEST EXPORT
WHOLESALER. CONVERSIONS
TO MOST COUNTRIES

01299-879642 (3 lines) |
FAX: 01299 827984

REPO WHOLESALE |

LONGSIGHT, MANCHESTER M13 OLF
0161-273-2854/274-3409/Fax 273-4486

TOP QUALITY
CLEAN WORKING FST

GOOD QUALITY “TOP RANGE”
WORKING VIDEOS

COMPETITIVE PRICES

% REGULAR SUPPLIES *
| PLEASE PHONE FOR CURRENT STOCK POSITION
* NEW HANDSETS IN STOCK *

No order too small — If you are new to the
business call in and let us help you

CHEQUE/CASH/ACCESSMSA/AMEX ETC.

'Ot

<
%

401
va®
102

I BAVEIN
McDONALDS

LONGSIGHT

POLICE
STATION

APPROX 1 MILE —

APPOLO w
THeATREL |2
s

<  TOSTOCKPORT

REPO
DAISY WORKS

ROAD

l.
WHOLESALE owrne

EX-RENTAL COLOUR Tel: 0171 538 0306
TV'SANDVIDEO | | = 1
RECORDERS MONDSA:TIJ% ;:l‘l’);ws am o 5.30 pm I
am to 1 pm
WORKING COLOUR
TELEVISIONS

¢ BASIC FROM £14
#® REMOTE CCNTROL FROM £25
¢ TELETEXT FROM £35

WORKING VHS VIDEO
RECORDERS

4 TOP LOADING FROM £35 e
& FRONT LOADING FROM £45

WHY NOT COME TO SEE US AT

UNIT 16, BOW ENTERPRISE PARK, CRANWELL CLOSE

BOW. LONDON E3 3 QY

TELEVISION NOVEMBER 1995

Large stock of B Grade T/Vs
Top Brand Names Boxed & Working

20" R/C £99
- Portables £89
25" Fastext £225
Videos from £99

THIS MONTH’S SPECIAL

21" Ferguson R/C FST - Working £49
C/D Radio Cassettes —- Working £29

EX RENTAL TVs
Direct from source. Untouched
BasicTVs £5,£10and £15, R/C£20

Teletext £30. Videos from £25

Mini Micro Systems with CD
from £25 various makes.
Hi-fi Midi System from
£12 Boxed. 7
Stereo Radio Cassettes. Boxed £10.

W TREE WAREHOUSE R
UNIT 1, SUNSHINE MILLS, WORTLEY RD, LEEDS 12

TEL: 01132638804 FAX: 01132310275
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TV WHOLESALE

PRESTON
UNIT 439, OAKSHOTT PLACE 208 BROMFORD LANE UNIT 2, THE ROYAL LONDON EST.
WALTON SUMMIT IND. EST. ERDINGTON 29/35 NORTH ACTON ROAD
PRESTON PRS 8AU BIRMINGHAM B24 8DL LONDON NW10 6PE
TEL: 01772 312101 TEL: 0121-327 3273 FAX: 0121-322 2011 TEL: 0181-961 5005

THE BIG company
wiTH THE BEST PRICES

Unit 20, 5C Business Centre, Concorde Drive;

RING THE MANAGER FOR THE BEST OPENING OFFERS

NEW WAREHOUSE - NOW OPEN

Clevedon, Avon, BS21 6UH
Tel: 01275 341789

BIRMINGHAM " LONDON

TELEVISION NOVEMBER 1995




TV WHOLESALE

NEW ‘B’ GRADE

Major Brands ONLY TV’s-Video—Audio. |
_,Mlcrowaves, Satellite Receivers, Decoders| et
| COMPLETE BOXED - WITH STAND - HANDSET - BOOK ETC.

MINT LATEST NICAM FASTEXTF.S.T.

FERGUSON

FULL RANGE - ALLCUBBEHTMODELSOFTV-VIDEO|NSTOCK _' e

i No mmtmum quantity

RENTAL FINANCE

Expand your CTV and VCR rental
business with no capital outlay and
increase your profitability.

Broughfame has the solution and
their rental finance plan will provide
facilities from £2,500 upwards.

For further details ring or write to Bob
Wickham at the address below:

115A ST JOHN’'S HILL
SEVENOAKS
KENT TN13 3PE
Telephone: (0732) 743400
Fax: (0732) 743335

"C.T.V. (NORTH EAST)

9A/B, 94 Carrmere Road

Leechmere Ind. Est.
~ Sunderland SR2 9TE

No. 1 in the North East
for all makes and models
of high quality ex-rental
televisions and video recorders
at very competitive prices

Now Open
Saturday morning
by APPOINTMENT ONLY

Tel: 0191-523 5554
Fax: 0191-523 8035

Export Enquiries Welcome.

Also supplying Yorkshire
Tel: 0114-250 7600
and ask for lan

TELEVISION NOVEMBER 1995
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TV WHOLESALE

BESCO LTD

YOUR PREMIER SUPPLIER FOR OVER 30 YEARS
Merry Christmas to all our valued customers

ENTIRE RANGE OF EX RENTAL TVs, VIDEO, B GRADE HIFI, PORTABLE CD, GHETTO BLASTERS ETC. |'

F.S.T. remote working fromonly£60 complete with handset, makes inc’ Solara,
F.S.T. text working fromonly £70 Philips, Sanyo, Hitachi etc.

Over 200 working video recorders in stocE_f;om £40 (slim front loaders)
100s of front loading videos off the pile from £12 — Philips, Hitachi, Sanyo, Sharp, etc.

Good quality working TVs standard only £25 Teletext from £40
Makes in stock — Hitachi, Ferguson, Pye, Philips, GEC etc, RING OUR HOTLINE NOW!

HiFi SPECIAL BASEMENT CLEARANCE
Boxed HiFi with C.D., Twin tape, radio etc. 300 ex rent colour TVs, mixed std and text, makes
from £35 (MIN 3 UNITS) include Pye/Philips KT3/K30, Hitachi, GEC series 90,
Car radio/cass, Personal stereo, Personal C.D., Ferguson TX etc. — ONLY £2,400.00 THE LOTI
Ghetto Blasters, etc. (DELIVERY ARRANGED}

By special request return of our sensational Cabaret, also our new menu FREE Hamburgers, Pizza, soup,
sausage/egg, bacon sandwiches etc. All this and rock bottom prices too! Where else? Bring money!

Prices are plus VAT
and based on quantity

Walker House, 16 Bottomley Street, Bradford BD5 7LJ
Ring Tony 01274 308186 — Open 6 days —9am-5pm

W M T V SWITCH ON TO ‘B’ GRADE
2 o e e AT PRICES SECOND TO NONE
THE LARGEST INDEPENDENT 14 10+

Visa Welcome

WHOLESALERS IN WALSALL " g e Ias

- SUPPLIERS OF HigH QUALITY EX-RENTAL PO
TVs AND VIDEOS TO THE TRADE 20" Remote CTVs...... ‘1 R eesetre 100
AT COMPETITIVE PRIGES 20" Teletext CTVS ...y, 00125 ... 115
ALSO AVAILABLE: NEW B-GRADE PRODUCTS R BN @IS " Toaa 2 N TS s 125
- TVs, VIDEOS, AUDIO & MICROWAVES - 20" Nicam Fastext................. 160 ........150
Sateflite lR\eLc%i\EEEILEExDpﬁ gn?u)ifiESDWelcome C.D. Microsyetelie o i 9
Ya Mile off Junctiors 10 M. Easy Parking Facillies C.D. Radio Twin Cassefte.......45 ......... a9
UNIT 3’ BENTLEY LANE BUSINESS PARK Stereo Twin Cassette ............. — ernneia 1B
BENTLEY LANE, WALSALL W82 8TL 3 BandiRadias®e ... ....cccoennins == bototoobned 5

Tel: 01922-724542. Fax: 01922-722208 AlEteeaed &working and hoxed

with remote & instructions

Also 7000 sq ft of returned TV,
Video and Hi-Fi. Too many to list.

Mobile: 0831-246622 (24 Hours)

MgFr:‘EgRI WE ARE HERE
o ; \Hl.
SUNDAY BY o 3 | TEL: LEEDS

ApEONINEN] 1| GOGGLEBOX (0113) 2310359

THSE@(Q&SUT ; DISCOUNT ELECTRICAL WAREHOUSE  ASK FOR ROBERT

THE COUNTRY - : ' ALL ABOVE PRICES PLUS VAT AT 17.5%

Don’t delay phone today
to make an appointment
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RED BANK

o MANCHESTER’S No. 1 WHOLESALER
) HAS MOVED!!
= E"m“ég‘” : BIGGER PREMISES, MORE CHOICE
e g WORKING TELETEXT FROM £25
Pag;\ezwz M Televisions from £5. Videos from £25

Portables from£30, FST from £40

ALL STOCK SOLD WORKING
New Hand Sets from £6

‘Apolio

L

e Open Mon to Sat 10am till 5pm
e e B CHEQUE — ACCESS — VISA — SWITCH
g A\ % ‘ 345 Stockport Road
AT e 5 ]i”’w”"’ Ground Floor
Fien] BRG] R N L
_ Station . ;giégn RED BANK Daisy .WOI'ks
Wobil | L Ll_, T LT Longsight
To Stock Pe:tmﬁ! MS6 + M63 l ManCheSter
0 tockpo —

TELEPRICE

Leaders in the supply of:

Ex-rental, End-of-line, Customer returns and Surplus stocks of Televisions,
Video and Audio Equipment, and Domestic Washing Machines,
Dryers, Refrigerators, etc.

to the Trade
Contact your nearest Area Manager for latest prices:

Area Contact: Mobile: Fax/Tel:
South East Colin Gordon 0374 738701 01227 741312
South West Tony Lewis 0374 732784 01291 425018

North/N.I. lan McClelland 0831 597331 01244 400602

Head Office: Baird House, Arlington Business Park, Theale, Reading, Berks RG7 4SA.
Tel: 01734 309933 Fax: 01734 309934

o e sie—— ‘ -
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Radio Engineer’s
Pocket Book

by John Davies, 240pp, hardback

Otder — ISBN 0 7506 17381
Price £12 99

Contains: Propagation; decibel scale;
fransmission lines; antennas; resonant
circuits; oscillators; piezo-electric devices:
bandwidth requirements and modulation;
frequency planning; radio equipment;
Microwave communications; infermation
privacy and encryption; multiplexing; speech
digitisation and synthesis; vhf and uhf
mobile communication; signalling; channel
occupancy, availability and trunking; mobile
radio systems; base station management:
instrumentation; Batteries; satellite
communications; connectors and interfaces;
broadcasting; abbreviations and symbots;
tables and data; glossary

Covers all aspects of radic and
communications engineenng from very low
frequencias lo microwaves, with particular
emphasis on mobile communications. Wave
principles and the decibel scals,
instrumentation and power supplies,
equipment types and encryption methods.
connectors and interfaces, are all included
in this book.

Servicing Video

Cassette Recorders
by Steve Beeching, 250pp. hardback

Order — ISBN 0 7506 0935 4
Prlee £25 00

Contains: Vcr systems; azimuth

tilt; Frequancy modulkation;
servomechanisms; colour systems; systems
control; long play, VHS-C & camcorders; a-v
sockets.

Covers Written for students and people
involved with vcr servicing, this book is an
invaluable guide and reference covering ail
aspects of mogarn vers. Contains new
material on basic magnetic theory to C&G
224,

EQUIPMENT

FOURTH EDITION
- .

AR T 2o
g

Steve Beeching

Servicing Personal

Computers
by Michael Tooley, 304pp, hardback

Order — ISBN 0 7506 1757 8
Price £25.00

Contalns: Microcomputyer systems; test
eqguipmant; fault diagnosis; tape and disk
drives; printers and monitors; servicing 1IBM
pc compatibles and 6800C-based
computers.

Covers: this completely rewritten fourth
edition still covars the whole range of
microcomputer equipmsnt but now also

includes a guide to developments and
trends such as the new generation of
diagnostic software — code included in the
book — and applications such as serial
communication, and memory and hard disk
management..

Build Your Own PC

by lan Sinclair, 256pp, paperback

Order — ISBN 0 7506 2006 4
Price £16 95

Contalns: Assembly from scratch — mainly
for masochists; fundamentals and buying
guide; case, motherboard and keyboard;
disk-dnve details; imparovers and modifiers
for graphics and to; DOS operation and
hinis; Windows; connecting printers;
glossary.

Covers Building your own pc from scratch
or from modules. Written at a level suitable
for beginners and those with experience of
computers or electronics. in addition, this
work provides a useful guide for anyane
wanting to save money by upgrading their
pc themseives.

EMC for Product

Designers
by Tim Williams, 304pp, hardback

Order — ISBN 0 7506 1264 9,
Price £25 00

Contains: What is EMC? standards; EMC
measurements; Interference coupling
mechanisms; circuils; layout and grounding;
interfaces; filtering and shislding.

Covers: ‘This book is likely to become
essential reading for those designing
electronic products for the European
market,” according to New Eiectronics.
Widely regarded as the standard text on
EMC, providing all the information needed to
meet requirements of the EMC Directive.

Servicing Audio and
Hi-Fi Equipment

by Nick Beer, 304pp, hardback

Order — 07506 2117 6
Price £25 00

Contents: Introduction; toots and test equip-
ment; radio receivers: ampiifiers; pawer sup-
ply circuits; portable audio; cassetie deck
mechanics; casselte electronics, fumntables;
system control; motars and servo GirGuits;
compact disc: mini disc; digital audio tape;
digital compact cassefte; speakers, head-
phones and microphones; repair techniques,
addresses.

As a bench-side companion and guide, this
work has no equal. [1s purpose Is to ease
and speed up the processes of fault diagno-
sis. repair and testing of all classes of home
audio equipment: raceivers, amplifiers,
recorders and playback machines.

Troubleshooting

Analog Circuits

Robert A Pease, 217pp, paperback
Order — 0 7506 9499 8
Price £17 95

Contents: Intreduction; Troublesheating lin-
ear circuits - the beginning; choosing the
right equipment; getting down to the compa-
nent level; solving capacitor-based troubles;
preventing material and assembly problems:
solving active-companent problems; identify-
ing transistor troubles; operational amplifiers
- the supreme aclivatars; quashing spurious
oscillations; the analog-digital boundary.
troubleshooting charts.

Bob Pease is one of the legends of analog
design. Based on his popular seriesin EDN
Magazins, the book contains advice on
using simple equipment to troubleshoot,

Numerous tables summarising troubleshooct-
ing approaches are inciuded. Shows where
problems are likaly to show up and how to
positively identity them.

Masts, Antennas
and Service

Pianning
by Geoff Wiskin, 256pp, hardback

Order — ISBN 0 240 51336 3,
Price £49 50

Contains: Antennas; antenna support
structures; service planning.

Covers: All aspects of information
conveyance via radio-wave transmission.
Invaluable to anyone planning for broadcast
and mobile-radio coverage, or designing,
instaling and maintaining artenna systems

Audio Engineer’s

Reference Book
by Michael Talbot-Smith, 600pp,
hardback

Order— 0 7506 0386 0

Price £60 00

Contents: Basic principles; acoustics and
acoustic devicas; recording and reproduc-
tion; digital equipment; studios and their
tacilities; distribution and audio signals: mis-
cellaneous topics.

Readable, fully comprehensive beok written
by acknowledged expers In audio engineer-
ing. Provides authoritative accounts and
explanations of almost all aspects of audio
®ngineering and technology.

Qty Title or ISBN

Return to Jackie Lowe, Room I.333,runt
House, The Quadrant, Sutton, Surrey, SM2 5AS

Please supply the following titles:

TV & Video
Engineer’s
Reference Book

by Boris Twonsend. 876pp, paperback

Order = ISBN 07506 1953 8
Price £40 00

Contalns: Matenais; components and
construction; colour fv fundamentals;
bradcast transmission; distributing
broadband; DBS; tv studios; mobilg and
partable equipment; tv sound; tv receivers;
sarvicing tvs: video recordars; telgtext etc:
HDTV; other applications of tv; performance
measurements.

Covers Information on every aspect o
imodem broagdcast technology. Of value to
all practicing engineers and managers
involved with broadcast, cable and salyeilite
sefvices.

PLEASE ADD FOR POSTAGE £2.50 UK £5.00

Europe £7.50 Rest of World Tota!
Name =
Address i

Postcode Tel&phone

Method of payment (please circle)

Access/Mastercard/Visa/Cheque/PO

Cheques should be made payable to Reed Business Publishing

Credit card no

Card expiry date
Signed
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No other consumer magazine in the country can reach so effoctively
those readers who are wholly engaged in the television and affiliated
electronic industries. They have a need to know of your products and

The prepaid.rate for semi display setting is £13.50 per single column centimetre
(minimum 4 cm). Classified advertisements £2.00 per word (minimum 20 words), box
number £22.00 extra. All prices plus 17'4% VAT. All cheques, postal orders etc., to be
made payable to Reed Business Publishing. Advertisements, together with remittance,
should to sent to The Television Classified, 11th Floor, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS.

PHONE0181-652 8339 FAX0181-6528931 mmmm

sl
VISA

SERVICE MANUALS

& TECHNICAL BOOKS

A SELECTION FROM OUR RANGE OF TECHNICAL BOOKS
Television Chassis Guide. MP18. £6.50.
Television Equivalents. MP150. £6.50.

Fault Lists for Televisions. MP205. £8.50.
Television Remote Control Circuits. MP167. £11.50.
Video Recorder Beginners Fault Guide. MP3. £3.50.

Switch Mode TDA4600 Power Supplies. MP37. £6.50.
Teletext Repair Guide. MP38. £7.50.

We have the largest range of Service Information
and Technical Data obtainable anywhere.

For Televisions, Video Recorders, Test Equipment,
Computer Monitors, Vintage Wireless, Domestic
Equipment etc etc.

In fact practically anything electronic.
Originals or Photostats as available.

THIS
MONTHS
NEW RELEASE

' Also available, Our catalogue &efailing Hundreds
of Technical Books and Repair Guides. Return
coupon for your FREE copy.

Now Available.
Full Index on PC Disc of our
Service Manuals available.
£3.50 with FREE updates.

QOMi’UTER MONITOR CIRCUITS

A Giant Compilation of Monitor Circuits and
Associated Servicing Information for a vast
range from manuafacturers such as Amstrad,
Acorn, AOC, Atari, Barco, Commodore, Compag, :
Electrohome, Epson, Goldstar, Hitachi, Hantarex, :
IBM, Mitsubishi, Microvitec, Mitac, Olivetti, :
NEC, Panasonic, Philips, Sony, Samsung, Taxan, :
Thompson, Wyse, Zenith, :
Normal Price £44.95. Order now for just

£39.95 plus £2.94 p/p. Order MP-286.

SERVICE MANUALS

Thousands of different models available
For most U.K. European, Far East & USA makes
Prices (Stock items}:—

VCR - £13.00
CTv = £8.00
MTV £6.00

Other items, prices on request
P/P etc. (any quantity) add £2.00
Do not add any VAT

Cheque/PC with order only please.

D-TEC
PO BOX 1171, FERNDOWN, DORSET BH22 9YG
Tel: 01202 870656

TELEVISION NOVEMBER 1995

E 8 Cherry Tree Road, Chinnor, Oxfordshire, OX9 4QY

: POSTCODE

MAURITRON TECHNICAL SERVICES (TV)
Tel:- 01844-351694. Fax:- 01844 352554,

Please forward your latest catzlogue for which 1 enclose 2 x Ist Class Stamps.

* or £3.50 for the Technical Books Catalogue plus Manuals Index on PC Disc(s).
S NAME - S aisie st

ADDRESS

P - e

You may pay by Cheque, PO or
Visa, Access, Delta, Electron, JCB, Mastercard, Eurocard ete

OO0 OO00 OO0 OO0

: EXPIRES

— SIGNATURE

Davenham Satellite Systems
Satellite Receiver upgrades

Pace PRD800/Grundig STR1 — 199 chans
Pace $S59000/Ferguson SRV1 — 90 chans
Pace PRD upgrade for Astra 1D
“Satellite Secrets Revealed” £19.95
256 pages of repair & installation tips

= LWe Repair recelvers/decoders.
Trade enquiries welcome (0589 355411)

We specialise in Satellite Accessories
Send for free catalogue NOW!

DAVENHAM SATELLITE SYSTEMS. 1 Firths Fields

‘Davenham, Northwich, Cheshire CW9 9.B .01606 49085

email: david@davenham.u-net.com
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'TIMEWARP :

ALL VCR & CTV MANUALS
REDUCED TO 1990 PRICES
THIS ISN’T A SALE, THIS IS
A LONG-TERM REDUCTION
Helping you to fight rising costs

SERVICE MANUALS SERVICE SHEETS CIRCUITS FAULT GUIDES TECHNICAL BOOKS

We Have the World’s Largest Selection of

SERVICE

MANUALS

...Repair-Manuals-Circuits-Fault Guides Etc...
SERVICE MANUALS SERVICE SHEETS CIRCUITS FAULT GUIDES TECHNICAL BOOKS

CTV CIRCUIT COLLECTIONS
A3 SIZE / ALL POPULAR SETS / UPTO 1995

PROFIT BOOS TERS

Efficiency in the busy workshop is more important
than ever, increase your productivity with our
latest range of Technical publications.

FAULT INDEXES: Edition 14 now available, Over

10,000 references listed in 12 years of Television,

Eove rs TV, video, camcorder, satellite & CD.

;’:ugusé_’ands of copies sold worldwide — complete set
.75.

INDEXES ON DISK: PC version 1.0 Now available.
Covers 15 Years & over 12,000 references —

Complete Program, Data & manual, A lot of

information £17.50.

Requires IBM PC or compatible, 8066 upwards, Mono,
CGA, EGA, VGA. Please specify disk size (3.5 or 5.25
inch HD) when placing your order.

OTHER TITLES AVAILABLE INCLUDE:
KWIK TIPS TELEVISION covering a wide range of makes,

models & chassis. Contains over 2500 faults
& solutions. ISBN 1 898394 00 8 First edition— £13.95.

KWIK TIPS VIDEO an excellent collection of over 2000
video faults & solutions. Highly recommended.
ISBN 1 898394 01 6 First edition — £10.95.

Chassis & equivalent identification made easy with the
E.C.S: Television & video equivalents, TV model to
chassis guide & camcorder equivalents. A massive
4500 entfries in 1 book. First edition — only £4.95.

E C S 31, PRENTON ROAD WEST,
= n n PRENTON BIRKENHEAD,
Technlcal publishing

MERSEYSIDE. L42 9PY.

Please add £1.75 P&P to total (Europe £2.75, f.0.w. please enquire).

£16.95 Each / £30.00 for both
Euro’ ScrambHng Systems/Sateliite Book

£9.95 Each,

Alba £22 Amstd/Fid £21 Baird/Ferg £45
Decca £22 GEC £298 Goldstar £12
Grundig  £38 Hinari £14 Hitachi £45
ITT £22 JVC £30 Mitsubishi £38
Pansic £30 Phitips £40 Sanyo £28
Sharp £14 Sony £49 Toshiba  £38
Top Selling Titles
PRACTICAL TV / VCR REPAIRS Buy,Sell,Ssrvice, Used CD's/VCR's/CTV's

or all for £25.00

MICROWAVES: Ensrgy & Ovens

Only £32.00 Each / £62.00 for both . Still only £12.95
Princlpals of CDVHS Video Heads/CD Jig VCR Servicing by Beeching
Only £3.95 Each Still £25.00

All at once, or phone as you need
OR

PHONE OUR HOTLINES ON:
(01698) 883334/884585 Fax: 884825

ANY 20 MANUALS FOR £200 (Inc p&p)

them

JOIN THE STREE LIBRARY FOR £75
(£20 yearly renewal) AND BUY ALL
MANUALS FOR £10 EACH, OR SWAP AT

2 £5 A TIME (Add £2.50 p&p) g

Technical Information Services
76 CHURCH ST, LARKHALL, LANARKS, ML9 1HE

Security Coded
Car Radios

C.D.H. Electronics are uble to decode absolutely any radio on the
market. We can also decode the latest Ford 2006 late 1994 models
futed with a Texas Instruments micropracessor. We are in the forefront
of technology and are in a position to supply software to decode all
known radios. Al of our software is written by C.D.H. Electronics, the
information is not bought from ex-colleagues of ours. Our software
packages start from £275 and any other models may be added at a
later date if required. Please phone now for a FREE demonstration
disk or if preferred a FREE on-site demonsiration with nu obligation.
Nearly all Blaupninkt radios may be decoded just by quoting the sevial
number, this also applies to Menphis SQRS8, CDPO9, Koln,
S’ymphony CD300 (Vauxhall), SC202 (Verxhall) and many more.
This service to trade only, for £10 plus VAT (11.75 inclustve) and
must be FAXED. ( Acconnt holders only).
All eeproms of any description are decoded for £5 inclusive
(trade ar not).
Please send all eeproms in a padded envelope to stop damage.
A large range of serial eeproms also in stock, fully programmed or not.
If you kave uny quertes on radio decoding, please tatk lo the experts,
not those who gust profess to be!

C.D.H. ELECTRONICS

(NEwW ADDRESS)

“Four Winds”, Stafford Road, Huntington,
Cannock, Staffordshire WS12 41.7Z

Telephone

¢ 01543 467588 or 01543 572523

TELEVISION NOVFMBER 19399
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- TV/VIDEQ/ SATELLITE /H-FI
FAULT GUIDES & SERVICE SHEETS
FRYERNS
Most makes coverad old and new.
This service offers technical advice end cure plus
mane didgram ali for the price of £3.50

Add £1.50 post & packing for 1 2am
2 cms ormore poast & packing frea
PLEASE ADD £1.00 HAND ING CHARGE
Accass and Viga Fax Service
Phone 05268 558938

Anytime 7 days & week
4 Pincey Maad, Basildon. Essex S513 3EW
Fax: 01268415

SURPLUS/REDUNDANT ELECTRONIC
COMPONENTS WANTED
| ICs ~ Tuners - Transistors = Valves -
Diodes etc. any quantity considered -
immediate paymenl.
ADM General Trading
Tel 01827873311 Fax 0827874835

TEST EQUIPMENT

2 MUTER - AT2-BMR95- BMR700

AT 2, Audi-Mutti-Tester,
16 lestcircuts for loud-
speakers, tuners, am-
plifiers, headphones,
tape racorders, mikes,

boosters. car radios. CD-
) [ <8 "

Regenerating Computers & Measurers for CRT's with
cathode protéction, gas clean-up aid, short repair;
exhausted CRT's becomes bright and shamp again
even:fallmhwmadmmdonmameed

players;

13 volt supply etc.

For further Information

measure- | UK S.E.M.E_Ltd.

ment of millivolt, drif, Mortan | 5::53'."":‘.‘3{
watt, performance; ::,??&%ef,oé' Sra
with generator, radio, 1IRL  D&n Elscironics
signal tracer/finjector, el e

Fax (07!

5.) ‘8275/ &53 2
31

"REBUILT CRTs - VDU— MONITOR - TV

Image Burn-In Removed From Screen Phosphors
N.G.T. ELECTRONICS LTD
Unit 116, 62 Tritton Road, London SE21 8DE

PHONE: 0181-766 0114
Britain’s Oldest Established Tube Rebuilder

LINEAGE ——

TRANSFORMERS

ISSIFED

TV LINE OUTPUT TRANSFORMERS

PHONE: 0181-948 3702

FAX: 0181-332 0583

ALBA - AMSTRAD - BUSH - DECCA - DORIC - BLAUPUNKT -
FERGUSON - FIDELITY - GEC - GRUNDIG - GRANADA-
HITACHI - HINARI - INDESIT - ITT - KIMARA - NIKKAI -
MATSUI - MURPHY - OSAKI - NORDMENDE - LOEWE-OPTA -
PANASONIC - PYE - PHILIPS - SANYO - SAISHO - SHARP -
SONY - SOLOVOX - SUSUMU - TANDBERG - TELEFUNKEN -
THORN - TRIUMPH - THOMSON - GOLDSTAR - BINATONE -

FULL RENGE OF KONIG: VIDEO HEADS, BELT KITS,
IDLERS, PINCH ROLLERS, TENSION BANDS.
LARGE RANGE OF REMOTE CONTROLS IN STOCK

Approx. 1 mie from Kew Bridge.

| TIDMAN MAIL ORDER LTD - 236 SANDYCOMBE ROAD -
RICHMOND - SURREY - TW9 2EQ

Mon-Fri 9 am tp 5230 pm &
1.38-4.30 pm

e UCINESS FOR ¢

SIS Ny
Pariz 1 E I
R3S ST TT IR R L

WELL ESTABLISHED
AND
RECENTLY EXPANDED

Tel/Video/Sales/Rental/Repairs lockup
shop & workshop
{Woking W. Sussex area)
10 year lease, rent 6k per annum.
axcseliant expansion opportunity for

BUSINESS FOR SALE
East London

Established, unfimitod repairs, very
busy. reason for sale owners heaith.
low rent and rates, parking facility.
dation ons hadr d flat
behind the shop. 11 years leasa.
Offers invited for quick sale.

person with existing business. It's too goed to be missed.
19k + SAV, T/0 approx 50k per annum. Tel 0171 538 5620
BOX NO A7587 0956 396 534
i ST T LTI T T o

[ i e A s
— VTA[frEE_—_ ==SPARES & COMPS =

Units E1 & E2

—iR—
BHJIJINGTON Gillmans Ind. Est,

— Billingshurst, West
' Sussar RHid SEZ

YALVES WANTED FOR CASH

LEADER LBOS522 — 20mhz dual trace scope.
Mint £150 Precision Dynascan tube res-
torer Mint £150. 01291 4150047

PRIVATE RETAILER has excellent part ex-
change colour televisions and videos to
clear. Tel: 01494 814317.

WANTED B.K. 3 Meter Tube Booster. Tel:
01344 886315 {Eve) 01662 242329 (Day).

&

DECODER TO COMPUTER Interface card
with smart card connactors and diagram
£3.00. E.M.0. 62 Bridge Street, Ramsbot-
tom, Lanes, BLO 8AG. Tel: 01706 823036.

OCHRE MILL Technical Services, Grundig
TV spares for most models to 1985, fast,
friendly, helpful, sensible prices. Gt Lype
Farm, Charlton, Nr. Malmesbury, Wilts
SN16 3DR. Tel: 01666 823228

* {olal arrears mmeadiately availabie
‘* easy to use and operate.

discs availabl

CONTACT

* aulomahc updanng of each customer’s record
* aiphabetica) print-out of each customer’s amears and payments missed

NEW HIRE PURCHASE m MOW AVANABLE AS WELL.
These programmes operatg on all IBM compatibles running under MS-DOS. Free demonstration

WILLIAM J THOMPSON
Donaghanie Post Office

Beragh Co. Tyrone

Telephone Beragh 58214 (0662 7)

OMAGHL‘I'D ‘ COMPUTER SOFTWARE

DO YOU RENT TELEVISIONS?

DO YOU STILL USE A CARD SYSTEM?

DO YOU FIND IT INFFICULT TO KNOW YOUR ARREARS TOTAL AT ANY GIVEN TIME?
I!youdothenwereoommendourcompmerTVaMVideo Rental package. This

]

TELEVISION NOVEMBER 1995

(KT88, PX4, PX25 £45) (DA1 00£7! 275)
(EL34, EL37 £10) (CV4004, ECCB3 £3)

“ReS VlH!ABlE VOlIlEE B.CTEIBH PWER SuppIY

Up 1o 38 volts DC of § erops comfmwons, 10 cmps peck Py verialls |
from 1 1o 38 volls. Trim velinge mad covrast maes Jor scsy rood o,
40 ¥olt AL input. Fally smootbed. Sim MY 1 1172 617

RADIO COMPONENT SPECIALISTS

Valves must be Mullard/GEC West 37 WNTEHORSE ROAD, CNOTDON, SURREY, UIL Tok 8151 404 1645
European lo achieve the prices mentioned. Lot-of roesiormes, bﬂ-&mmmh-&n--
Ask for our free Wanted List. = e
WSS ALIBONST: | ™ orallyur dasted
s, ase an r
il sasedafos b iy requirements contact
BILLINGTON EXPORT LTD Pat Bunce
Tel: (01403) 784 961 Tei: 018) 652 8339
Fax: (0!403) 7183519 Fax: 018] 652 89131

Copy Deadline
for December Issue

Published 15th Nov.

is 19th October 95

95
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If you know what VITS and
PDC are, we need you PDQ.

While the accurate measurement of the audio and visual qualities of electronic products demands
technical expettise, it takes a subjective ear and eye to complete the evaluation. This is the type of
work you will be involved in at our Research and Testing Centre where the work carried out forms
the basis of reports in Which? magazines and books.

You will be responsible for the technical and subjective evaluation of a wide range of consumer

S H electronics products, but with a special interest in video. Your tasks will also include reviewing and
enior ; special i ewing
developing test methods and wrting clear reports.
| TeChn0|Og|St You must be experienced in testing and evaluating AV products and you will have used relevant
] laboratory test equipment. You'll need good, practical knowledge of laboratory measurement,
which you’ve probably gained in a consumer orientated testing, technical production or other
c.£20,000 broadcast environment. Your practical knowledge will also extend to consumer AV equipment
currenty on the market.
Milton Keyﬂes The right technical and creative skills are essential, as is your ability to work well in a team. In

Il‘ retumn, we'll provide further maining and support and a benefits package including 28 days’
holiday, free life assurance and a conuributory pension scheme.

To apply, please send in a postcard for an application form and job description, quoting r::ﬁ:rc:lgce

102/T, to; Maggie Miles, Consumers’ Association Research and Testing Centre, Davy Avenue,
Knowlhill, Milton Keynes, Buckinghamshire MKS 8NL.

CONSUMERS’ ASSOCIATION :

Unbiased Reporting. Unbiased Recruiting.
B e o o i S g S PR T
o o S e S Tt AT
ADVERTISERS’ INDEX
LG ELECTRONICS UK LTD Asi Teehni e
Alban Electronic Ltd........................ 45 >
(GOLDSTAR, A'EV 69 Longreach Marketing Lid.............5...63
One of the world’s leading Electronics Companies, with AZ Electrics e 64 Manor Supplies—— =21
i a strong record of major growth within the UK, Autogard.. 64 Marapet... 12
Besca 74
VCR ITV E N G l N EE R Broughframe... ... 3 Nikko. £l 61
o n B G eC LT C A 60
negotiable salary dependent upon experience OZAN... S S A
The ideal candidate will have a minimum of 7 years Campion Wholesale TV Lid............71
experience, a sound technical knowledge supported by Sl 70 Philex IFC
relevant trade qualifications, have a good telephone R e
manner and communication skills. Coastal Aerial Supplies... -~69  Red Bank 75
_ y 3 3 reigh Colour Sound.............. ....68 R pOS IRV A e e
Working in a very busy environment, duties will include Colour Trade. 73
Telephone Technical Support, Technical Training, CPO picta e S S SN S EME 11 68
Monitoring quality issues and repairs. Cricklewood Electronics........... wed2  Sendz Componenis........... IBC & BC
: - - : CTV (Midlands)......... Star Vision
Please reply in writing only, enclosing your CV to: CTV (RE) i e s Stewart of Reading..................enmrrneed
Mike Burns Sussex SUrPlUS......covcerenee
Service Manager, East London Components...............12  Swift Television Publications........... 62
LG ELECTRONICS UKLTD, East London Wholesale ... 71
LG HOUSE, 264 BATH ROAD, Economic Devices. . oo ......40-41 Telnel it e o £l 31
SLOUGH SL14DT Electronic Sound Systems ...............31  Teleplace 69
Euras. . B Teleprice Kt e e 75
IF YOUR COMPANY HAS A VACANCY T T _68
: (GO p ehoX e ek 4 FIEVEIS v e e 38
For Experienced TECHNICIANS Or ENGINEERS Etc Y e d T,
Why not et TELEVISION help you find the right person Hardy, LW 63 Vista Electronic 65
by placing your recruitment advertisement with us Harrison Electronics..........ooo.............62
- HCTV..oooooooooeeeeeeo 72 West Midlands TV, 74
For Further Information Call HST Distributors LondotL.............70  Willow Vale Electronics Ltd.... .......17
Wiltspovelltd b 0 T Re s e 66
PAT BUNCE on Irwin EIeCUronics. ... .. .vevvocroemeresmeeni 67  Wizard 31
Tel: 0181 652 8339 Fax: 0181 6528931 I
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