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APART
Philex Remote Controls both replacement &

universal preprogrammed LOOK BETTER

FEEL BETTER SELL BEST COSTS LESS !

PEEK A MARKET LEADER IN REMOTES FOR 8 GOOD REASONS

EXTENDED RANGE
GREATER RELIABILITY

ROBUST MODERN DESIGN
EASIER CROSS REFERENCE

COMPETITIVE PRICES
SOPHISTICATED STYLING

BETTER SERVICE
ATTRACTIVE PACKAGING

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 styling 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, Video, Satellite and CD.

As a guide 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 freefone helpline.

- the most popular of the preprogrammed
range, replaces up to 8 remotes including TV,

Video, Satellite and Cable TV with teletext
and fastext functions. (Available now)

The Optirm:.-- - preprogrammed with learning
capability. Same coverage as the 8way but

has learning capability and will operate
HiFi. (Available now)

- preprogrammed with
learning capability plus LCD.

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

( Available November)

preprogrammed for TV basic functions.
(Available October)

MINI -MATE (PRIPICHWASUIRD)
OPTIMUM U(MISPROWIAMMID)

SWAY (1111010611JUIMID)
UP TO 261112 CASS (INSIRACSIIWIT)

VISUAL S (111111101WASIMID)
STAPIDA2D CASS (tIPLACUUNT)

13.1-111_03C PLC _ PHSLEX HOUSE 4,
110 - 124 THE BROADWAY . WEST HENDON

LONDON . NW9 7PP
SALES TEL: 0181 - 202 1919
SALES FAX 0181 - 202 0015
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14 Satellite Workshop Jack Armstrong

The phone brings call'S to some odd fault situations.

16 Line Output Stage Fault Diagnosis
Ray Porter, M.Sc., C.Eng., M.LE.E.

An account of basic line 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
Mark Paul

This time a look at the video signal processing circuitry, includ-
ing the operation of the auto grey -scale system.

26 Domestic Multi -channel TV Distribution Systems,
Part 2 Bill Wright

How to design a system using current best practice with channel -
pass filtering.

39 Satellite Notes Hugh Cocks

Installation and receiver faults, in particular cables and the use of
an LNB cover.

46 Consumer Electronics at Berlin George Cole

At this year's Berlin consumer electronics show a number of sig-
nificant developments were presented in practical form, includ-
ing the new high -density digital discs, digital camcorders and
flat -screen displays.

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.
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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 171/2%. Govt, Colleges, etc. Orders accepted. Quotations given for large quantities_

Please allow 7 days for delivery. All brand-new Components. All valves are new and boxed.
Prices quoted are subject to stock availability and may be changed without notice. =NM

TV & video parts sold are replacement parts. VISA

Access & Visa Card accepted mom

Part Price

LINEAR
Part Price

ICs
Part Price

/ JAPANESE
Part Price Part Price Part Price

TRANSISTORS
Part Price Part Price Part Price Part Price

LM431 500 STK441 880p STK5422 375p STR30115 275p 1A7784 250p 1051574 1250 TD1,1586 7500 TDA8170 170p UPC115814 70p 254937 20pUM710 45p STK443 7000 STK5431 550p 5T1530120 4000 TA8132AN 200p T0A1576 1700 T052590 300P TDA8172 250p uPC117811 20p 254239 1400LM723 443p STK457 470p 5T5 X34 570p STR30123 450p TA3205 250p TDA1578A 210p 704.2591 3600 TDA8173 280p UPC1150C 200p 255940 SO0UMAMIL 1Sp STK459 5600 STK5436 500p STR20125 550p 158210 300p TDA1579 200p TDA3592A 350p 1058174 3000 UPC11615512 400p 255942 60PLM741MET 45p 575460 6600 STK5441 4000 STR36130 2500 TA8215 3000 TDA1596 200p TDA3540 350p 1058175 3000 UPC1166 80p 254949 700
1.54747 515461 620p ST55451 3900 STR40090 3500 15521601 375p 7041558 2500 TOAA551 200p 7946178 400p UPC1157 150p 255950 189
LM1889 3000 ST546.3 950p S155461 500p STR41090 400p 754227 250p TP41600 275p 1D52552 5000 TIDA8185 3000 UPC118801 3500 254052 500LM1894N 200p STK465 7200 STK5462 500p 51E44115 550p 158591N 550p T0536705 2300 10536521510600p 7055190 200p U9C1197 1400 ZSA953 600
UM3900 40p ST5501 5501, 5155464 300p STR45111 550p TA8718N 5500 10A1625 2500 TDA3653 1500 TD58191 425p UPCI198H 2000 255954 750
144...n09 1000 ST5561 4600 STK5466 500p STR50020 460p TAA550 25p 7051701 300p T0A3654 900 1058192 275p UPC1222 130p 255958 60p
5603914 160p STK563 415p 5755467 400p 57550092 550p 16A1205 400 T351771 250p 7043710 300p T0A8196 150p UPC1225H 220p 255963 120p
5503915 160p STK583 5000 ST55458 300p STR50103A 2800 165396 70p 10418704 2000 1052720 175p TD482148 225p 0901230 2009 255965 40p
LM3916 270p STK760 6000 STK5471 330p 511550113 500p 105520 120p T0518725 275p 7043724 5000 T0A5158 3000 0PCI238 1200 254966 3Sp
L200 20Dp STK770 400p 5155473 4800 STR50115 5000 >TBA530 100p 1051904 Sop P353725 500p 7058303 3500 UPC127054 2500 255968 550
50491061 5000 STK7728 4800 ST55476 350p STR5I041 500p T8A540 90p TDA1905 80p 7043730 400p TDA8304 600p UPC1274V 250p 255970 25p
M40481 700p STK780 5750 5755478 3800 5171:70213 500p TBA560 90p 1040908A 900 1053740 460p 1052305 500p 240p 254979 35p
51501159 320p ST51039 480p ST55479 300p 57953041 5000 TBA800 40p 7051910 2260 10A3750 4/3/3p 1049340 200p UPC1278 240p 255984 25p
M501179 500p ST151040 640p STK5481 520p S2954041 3500 7648105$ 400 1041940 180p T043760 350p T0A4841 2500 UPC1288V 2200 255935 600M501199 5259 5151949 700p STK5482 2850 ST055041 5000 104820 550 7041941 3000 1043771 4600 7058380 200P U9C12361V 320p 2$5988 250
M50784 3000 ST51050 650P S155483 44053 ST855041 5500 T8582061 35p 7051950 175p 70A3791 3000 TDAS3905 6500 0901319 3000 255992 30p
M50786 5000 5151350 7000 ST55486 450p ST558041 3250 T85920 1000 7042002 50p 1053800 3500 1058405 550p UPC1335V 32ap 255993 500
M80790 600p STK-1070 4350p S755488 4815, ST859(741 475p 1E5950 1000 1052003 65p TO/13803A 500p 1040415 650p UPC1350 115p 255999 30p
6151161 3000 STK1080 940p ST56490 4500 57560001 5250 704990 60p T0A2004 150p 00p T0A2417 550p UPC -1363 190p 2041006 90p
M513819 200p 5752025 6200 ST55632 4500 STR51001 5500 TC5020 200p TDA0005 150p TDA3825 225p TDA8421 5000 0901363C 300p 2541008 125p
M513879 8000 ST52028 50013 ST55725 4500 STR$0145 550p TC5081AP 800 TD52036 70p 1043840 30612 TD52245 5000 0901364C 3500 2551009 200p
M51544 150p STK2029 480p ST55730 4500 STR81145 6000 TC9106 SOOp T052607 1200 1100,1543 2 1058432 550p 0PC:1365 2500 2551010 2250
5051842 1500 5752038 7000 5156316 3000 ST551205 6000 1C912589 4100 T052008 1000 1053545

125p250

1-0594n 5000 UPC13700 3000 2551011 800
M545239 2000 STK2048 9500 ST5532413 500p 57501405 6000 700134 7500 7042009 160p T0A3856 400p 1058440 3000 UPC1373 85p 2551012 850
M54563P 2000 STK2110 550p ST55431 850p STRD1706 4500 109142 320p 7052010 1500 1082657 350p T040442 200p UPC1377C 200p 2041013 100p
4158484 500p STK2125 580p ST56722 7250 STRD1806 400p 109142 3000 1042020 1200 7053.50 225p 1155443 30p UPC1370 1800 2551015 150
M61516 260p STK2129 610p SIK6732 10000 STR01816 4600 109145 1500 1042030 80p 704e150 1500 1055451 4000 UPC1382 110p 2541016 300
5451518 2000 5752139 675P ST56622 900p ST003635 360p TC9148 2000 TDA2040 140p 1044092 3500 7048452 2000 UPC1384 4250 2851018 1000
5053712 140p 5752155 SOUP ST56922 500p ST804412 500p 10149 225p TDA2048 6009 TDA4100 225p TDA8453 3500 UPCI387C 250p 2551020 300
5463713 130p STK2230 470p ST56932 525p 57504512 400p 159160 425p 105205451 110p 1054180 145p 7058490 35015 UPC1394 120p 2551021 3505182714 2700 S152240 7400 51156962 275p TA7054 1900 709152 425p 1042107 250p 7044180 18Op 7045702 2760 UPC1397 350p 2SA1023 50pM83715 2500 STK2250 650p 5156972 490p TA7061 115p TC9153 300p 7052148 3500 7044200 3600 70587173 5000 1295147304 6500 2551026 960
M51722 280p ST53041 3700 STK69816 6000 157065 120p 109156 3000 1052151 3750 11354280 3200 T058708 9000 0901420CA 450p 2541029 60p
MS3730 1600 5759042 3750 5756982 600p 157069 3000 709153 375p 1052170 2600 7044282 3600 T050732 400p UPC1421CA 650p 2041036 60p
50E3731 2200 5759044 5000 STK7216 4200 TA7119 1500 109164 400p 7042220 2000 1044290 2000 TD596.45 400p UPC1423CA 5500 2551037 500
5082.1756 160p 5.752052 5000 ST57217 4000 T57120 SSp 1021729 3000 1052270 250p 1D54466 1750 TDA9080 550p UPC1470 2010p 2551038 40p
M63759 2000 STK3082 5500 515/7z5 5000 157137 600 TCA9940 1000 7042320 800 TD54420 1200 1059403 180p 090148801 150p 2551048 25p
M08719 360p ST5310211 5300 STK7226 6600 1213140 100p 1089100 1000 1052501 400p 7044421 3000 7056503 1500 UPC1605C 400p 2551051 300pMC1455 45p STK215211 900p STK7251 5000 TA7157 100p 105232849 200p 1052503 200p 7044425 170p T056513 3000 5000151405 2000 2551060 120p
MC1496 65p STK2156 500p ST57308 3500 143193 3200 7062382 200p 1052564 200p 1044427 2000 TEA1002 650p UPC1515CA 2500 2551069 1500
MC3401 45p $110017 400p 511(7304 400p T57200 200p 7062806 200p TDA2505 300p 1044431 150p 7E41007 120p UPC1620CA 25[1p 2551076 2300
N0555 200 STK4019 480p ST57310 4700 TA7205 110p 12062705 250p 7042506 5000 1054437 3000 1E41009 1000 UPC1525r 550p 2041027 300p
NE556 400 ST154021 380p STK734.8 400p 157207 1500 10830459 3000 1052510 4500 1044439 2200 7E51017 2900 251423 1000 2551051 80PNE5S8 800 575402411 550p 425p 1250 T062069 10525144 1054440

7054442
1600 TE51019 1300 ZN424 1000 2041062 80p

515565 110P ST54025 530p 5757358 440p 147214 22011 4863509 200p TDA2515 450p 2400 TEA1024 1500 ZN425 320p 25A10.64 1000
704444301E527 1150 0154026 4800 8157402 560p TA7217 145p 7063599 300p 7042530 450p 2500 TE41045 3000 ZN426 2600 2551085 750

NE571 2900 5154028 5500 515/404 4000 147220 220p 7041001 200p 1052532 1200 1044445 2.20p 1E51066 2250 251427 Slop 2551091 1000
NE592 850 ST5403211 5100 5757406 650p TA7222 900 7051002 200p 10(52540 850 1054450 2250 7541067 1500 ZN429 215p 2551094 190p
NE55329 1400 5754036 470p STK7408 675p 157223 210p 7041003 150p 1052541 120p 1054452 2500 7E510809 170p 261459 190p 2041095 300p
SAA1006 3000 5754/028 6809 515/410 9000 TA7225 300p 1051005A 175p 7052542 1100 7044453 275p 7E41087 400 ZN1040 6409 2041096 60p
SA51808 450p ST54346M 650p 5157554 6000 157226 290p 10410104 80p 1042543 210p TDAAASO 2815 7E41101 425p 001413401 21500 2541102 1300
5551010
SAA1024

400p
2500

S15404211
STK4044

8000
8000

5757561
S757562

650p
10000

TA7227
157230

170p
1000

1041011
TDA1012

75p
1200

7042545
70425464

1200
2000

1054482
1054500

350p
300p

7541330
7541511

650
1500

2551103
2541104

1300
1409,r,,,,

5441025 2500 STK4046 5500 5757563 800p p 1DA1013A 1100 1052549 3009 1044501 400p T552050 2750 Tilatii$5.1,:n 2541105 2500
SA51025 300P STK4048 1280p 5TK8050 750p 157233 120p TDA1015 850 1052555 1750 TDA4502 5500 TE424144 800 - ZSA1106 1600
S551124 200p STK4060 510p ST58250 5000 757237 3000 1051015 1400 1052556 230p 1054503 300p 15520185 2000 255473 29p 2541111 90p
6551250 2800 5710065 650p ST158250 12000 TA7238 4000 7041020 1160 1052557 2250 1044505 3000 1E42114 2000 255490 450 2551112 1500
$541251 380p ST54101 5000 5158280 18500 1A72413_ 1500 7051022 3300 7052558 5000 7044510 2700 1042117 4500 255456 3ap 2551115 300SAA1274 2200 ST54111 500p 515734/0 350p 1A7241 1650 1051023 1300 TDA2575A 1000 7054555 4000 15451145 2009 255505 1200 2551123 400
5441293 5500 511(4112 5000 515734100 500p TA7242 1900 7041024 150p 1052577A 2000 1044556 3700 TL431 450 255509 350 2551124 660S443004 4600 5154121 480p St07.501 375p TA7243 320p 1041025 320p T0525785 200p 7044557 4500 TL061 400 255537 1700 2551127 50p5445000 200p ST154122 560p S18370 3000 747245 2250 7041028 1750 70525795 2500 7044550 270p TL064 800 255544 650p 2641133 1200
SA55010 2260 $754131 600p ST0071 4000 TA7267 2200 TDA1029 2000 7052582 1300 7044600 1400 TL071 380 2SA550 15110 3541141 200p5505012 4440 5115413211 600p STA360 250p 1051035 1600 7052690 1700 70460081 1600 11074 80p 255562 300 2551142 1000
555020 2500 STK41410 420p 575381 3900 1A7270 170p 10410410 250p 7042563 110p 7044601 120p 1L083204571 650p 2041145 4005546030 440p STK4142 5300 575383 4100 157271 2200 70410419 1800 7042594 300p 7054605 220p TL084 70p 254543 1000 2551152 1500SAA50405 200p ST54151 680p STR384 3500 153272 260p 1051044 110p 1052595 200p 7054610 370p 1571015004414000 205606 200p 25/11156 900SA550400 400p STK4152 6500 STR440 7000 TA7273 3000 TD51047 200p 1052600 2500 1054660 3705 TMa188001LPM 2000 255608 15p 2$A1152 30p

5555050 6500 5754161 560p ST9450 5200 TA7274 2100 1051048 2000 TDA2611A 1000 10544*0 3500 TN/5100433 4011p 254614 1500 2550168 5000
15545231 3000 5754162 550p STR541 600p 157280 1900 1041053 3000 1052530 300p TDA4235 3000 1551024 3000 255534 500 2541170 500p
54552439E 800p S154171 900p STR452 6000 747261 loop TDA1054 1600 7042640 2200 T0A4940 325p TMS1025 3500 254636 Sop 25A1175 30psAelela 2000 575417211 680p 5711453 5000 747282 160p 70410558 400 19526535 2250 TDA4950 120p 15453617NS 3500 255540 60p 2551184 1200SA83035 6000 STK4181 680p STR454 4000 147283 2000 1041060 1400 1052554 200p 10463307 300p TMS37016N 300p 255642 500 2551186 500pSTA3015 200p S75418211 7500 S25455 500p 147285 220p 7041052 1400 7042670 1500 TDA5600 4500 15453712 350p 255673 150 2551198 400STA401A 2209 $T541111 7000 575455 4700 TA7299 200p TDA1072 15057 T002690 100p 70555649 2500 75053591 5500 2$5677 350 2551206 60pS154035 2700 5754192 7000 S10457 600p 157210 1000 7041074 28014 1042730 20op 1055700 2000 TPU2732 1200p 28A678 26p 2551208 70pSTA405A 280p 8TK4231H 700p STR470 4009 TA7312 120p TD41077 2500 1042700 4000 7055708 4000 1902735 900p 255653 25p 2551209 1000STA4315 250p 5TK4241 1050p STR1096 2750 757313 70p 1041082 2750 7042780 6000 1055709 4500 01115 2500 254554 25p 25A1210 1200
5154325 220p S1K4241V 1250p STR1195 3500 147314 175p 1051653 950 T 791 2750 7046800 6000 02110 3000 204599 1000 2551215 6000
8754344 2700 $754272 500p ST01229 3250 TA7315 200p 10A1055 1700 795 200p 1055620 3700 U2548 1500 205708 240p 2551216 550pSTA435A 270p STK4273 550p 6152006 4000 TA7317P 1200 T051087 600 TDA2822M 60p TDA5850 175p U31851 350p 255711 280p 2041217 100pSTA441C 2200 STK4301 500p 5752012 400p 157324 75p 7041092 1000 1042840 200p 11-146700 7500 03211, 4500 254715 500 25'51220 750.STA456C 2400 51-54311 650p STR2013 3000 157325 900 1051097 4750 7043047 1000 1053000 1700 032350 2500 255719 500 2551232 1000
STA471 2100 5154332 365p 5752015 550p 157328 1100 7041151 400 7048048 1300 10430101 1200 U338M 300p 255720 20p 2551242 80PSTA901M 2800 ST54352 5000 STR2106 6000 TA7335 850 7041164 50p TD43082 2011p 1057050 2000 U4208 70p 255725 80p 2551244 12005150025 420p 5754262 4500 STR3113 225p TA,54.5, 180p TDA1170 850 TD53083 2000 TDA7052 120p 04278 700 255725 200 2551246 800
5150029 3500 5154272 4900 5182115 4000 TA7341 250p TDA1180 1200 7043190 1000 7047053 200p 06646 1750 255733 15p 2551249 1000STK0039 600p STK4392 5000 STR3123 400p 157343 120p TDA1180A 1900 70433008 480p 1057056 2060 024018 125p 2.557475 425p 2541251 1500
STK0040 520p S7K4432 600p 5103125 4800 147357 340p 7041190 800 70433015 2800 1043072 1750 028290 1300 254748 60p 2551282 1/0p
S71.0049 5100 ST54773 520p STR3135 250p TA7358 85p T05120013 80p 11053210 120p 1057077 1750 1.146/ 600p 254364 2000 2551253 2800
ST50050 4400 $154763 800p STR.3212 275p 157401 2500 7051220 750 1053330 500p 1057211 1500 00364201 125p 2$5369 80p 2541264 280p
STK0059 6200 5154503 6400 STR3214 275p TA76O7 2000 T0A1235 3000 TDA3410 1500 7043220 1000 UC3844 1000 254770 200p 2551265 2000
5750000 8200 5154213 800p ST82215 275p 147608 3600 TDA1236 2400 705.3420 200p 7047222 2000 01012002 70p 204771 90p 2551283 500
5150070 1100p 5754633 700p 5103315 275p 157609 170p 1051251 1500 1043501 3400 70412304 2250 0552003 69p 255777 35p 2541284 60p5750080 66/0p 5154843 720p ST8540904 650p TA7611 210p 15341270 1500 TD53502 450p TDA3233 150p 05512050 270p 2$5778 1000 2551255 fop
STK011 3.30p 5154853 730p STR4142 450p 157512 3000 TDA1327 2000 1053504 300p 70A7240 175p 0042604 170p 20A701 160p 2651290 150p
515015 440p 5154863 700p ST84211 370p 757614 1700 1051410 220p T0A3505 275p TDA7241 2500 UPC20C 220p 204786 25p 2541294 450p
ST5016 7600 STK4873 8500 STR4512 400p 1A7616 300p TDA1412 350 7043506 2600 7047250 5000 090554 1300 254794 500 2541235 500p
515025 6500 5154893 1000p STR5015 5000 TA7621 3000 1041510 1700 7053507 4500 7043255 SOOp UPC555 60p 254358 30p 2541301 2600515050 1800p S754813 900p ST55100 5500 TA7622 420p 1051512 1800 1053510 3500 1057256 600p UP0-55614 OOp 255514 60p 2551302 300p
575077 520p ST55314 475P 571 214 4.75p 747528 1100 10515145 4500 1043620 6500 TDA7272 1700 UPC571 220p 254817 200 2540303 4000
575078 5800 ST55315 5000 STR5315 575p TA7629 220p 7041515A 200p TDA3530 3500 T053273 80p UPC574 600 255236 20p 2551304 1100
ST50130 550p STK5322 500p 51015412 3500 TA7630 loop TDA15160 350p 7043540 200p 1057274 600 UPC575C2 90p 255839 110p 2541306 1100
575082 5400 5155324 4500 STR6020 325p 157632 4000 TDA1517 2500 T052541 1750 TO554/5 750 UPC577 64p 254844 200 2551307 1000511064 6000 ST55325 3700 STR9005 4000 147640 90p 1041519 200p 1053540 2600 1047284 1000 090592 95p 255872 250 2541309 500
S15085 9000 ST55331 300p STR9012 4900 TA7641 1400 TDA15195 200p 1053561 loop TOAOlso 650p 090595 190p 2558724 SOp 2551315 1000
571(086 8000 5155332 1800 51810036 4500 747658 1000 1051520 2750 TDA35615 3000 T0A3359 300p UPC596 1900 255886 45p 2551317 30p
STK0100 9000 STK5333 10000 51511006 44000 TA7668 100p 7041521 2500 7043562 260p 11357360 700p 09901001 220p 255699 400 2550318 2110
ST5010011 1200p STK5335 350p ST812006 450p TA765059 225p 1041522 110p TO/135627E5300p 70/47770 225p 09901015 170p 254907 650p 2641321 80p5TK420 4009 ST55337 5000 51113006 5000 747688 1500 70A1524 200p 704l563 3500 7048114 2250 0901020 2000 rASOS 500p 2551329 2000
575430 500p ST55338 2950 571115006 5000 TA7698 4.500 11351540 4200 T053554 336p 7048115 2000 0901023 600 255913 100p 2541345 20p
575423 4000 5155339 4000 STR16006 500p 14/699 8000 1041541 750p T053565 2750 1058140 2000 0901025 2300 255916 300 2041352 100p
S75435 3750 ST55342 2450 51520005 4500 1717705 200p 1051542 2500 1543566 2800 7045143 160p 0901026 95p 255921 4Op 2041353 1000
STK436 430p STK5361 375p 57020012 4500 TA7750 2000 TDA1543 3000 TDA3567 350p 7042145 1200 0901028 900 254933 300 2551356 1000
575437 4600 ST55372 2600 STR20015 4500 747757 2000 1051571 3000 7043670 375p 7058153 2500 1)90103101 1500 255534 300 2141255 130p575439 5000 ST55421 4.50p 57530110 4000 747769 1315, 1051572 175p 10421980 400p 1058150 1250 UPC1032 60p 204935 400 2151370 100p
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Part Price
25A1371 100p
20A1380 75p

2SA1381 100p

2SA1382 120p

25A1385 180P

2041386 400p
2SA1423 30p

20A1489 3009
254149I 300p
2541493 5002
2SA1516 280p
2SA1535 175p

208324 40p

258546 45p

208560 25p

256561 50p

208552 25p

208556 90p

206595 55p

2$13596 500
2S8598 30p

258600 500p
25E8646 40p

2013647 20p

208648 45p
2063549 35p

208688 90p

258703 90p

250705 200p

206707 200p

256716 20p
256718 601,

206727 200p

256754 80p
206755 310p
208772 250

208774 500

208775 100p

258791 280p
258795 60p

208825 135p

253861 110p

206882 180p

203886 900

258950 180p

2S8951 190p

2061009 110p

2581077 100p

2061109 55p

200182 750

25C372 25p

200380 10p

200382 50p

250388A 60p
200394 60p

200403 25p

250454 15p

200458 10p

200460 10p

200461 1Sp

250495 45p
2$C496 25p

2SC497 a5p
200615 100p

25C535 30p

2SC536 20p
250558 275p
2S0563 120p

200605 1000

200619 100p

200641 SOp

2SC644 10p

200647 300p

200681 250p
2S0683 35p

2SC708 100p

200710 15p

200711 15p

200730 350p

2$C732 40p
250733 15p
200735 40p
250738 15p

2SC739 150p

200761 1100
250762 150p

200783 85p

200790 50p
200792 380p

200805 225p
2SC828 20p

250829 15p
200839 200

2S0870 1000
200868 275p

200930 15p

200941 15p

200943 160p

200944 140p

200945 10p

250950 40p

200959 225p

2$ea 400

200982 20p

200983 120p

2501000 20p
2501001 950p

SEE

GRAND

Part Price Part

JAPANESE
Price

TRANSISTORS
Part Price Part Price Part Price Part Price Part Price Part Price

2501008 20p 2001730 10p 2002270 60p 2002750 300p 2503277 280p 2503893 225p 2508384 60p 2501279 600p

2001010 225p 2001735 70p 2S02271 30p 2502751 270p 2003280 200p 2003895 400p 250837 55p 2001288 175p

2SC1012 75p 2$01739 800p 2SC2274 15p 2002752 140p 2003281 200p 2503897 400p 250838 300p 2001289 250p

2SC1013 170p 2501740 10p 2002275 50p 2002767 300p 2003284 600p 2503907 250p 200841 1100 2001291 4000

2501014 140p 250174' 35p 2002278 70p 2002769 400p 2003293 85p 25C3927 2509 250844 200p 2001292 60p

2001030 150p 2001755 909 2002290 1800p 2502773 700p 2003298 50p 2503950 120p 250845 250p 2001297 300p

2001047 20p 2501755 35P 2002291 40p 2502774 500p 2003299 120p 2503953 60p 200850 170p 2001302 209
2001050 280p 2501758 30p 2002295 60p 2S02785 60p 2003300 400p 2SC3973 210p 200856 48p 2001398 80p
2501060 700 2S01775 10p 2002298 35p 2002786 20p 2003303 100p 2503987 2209 250858 2509 2001309 1409
2001061 85p 2001781 20p 2002307 300p 2502787 10p 2003306 130p 2003996 1200p 2513863 23p 2001310 1409
2001070 65p 2S01769 100p 2002308 10p 2002791 500p 2003307 600p 2504006 100p 2500E4 200p 2501313 10009
2001096
2001098

400
1200

2001809
2001810

440
250p

2502312 300p 2002792 220p 2S03309 150p 2504020 280p 250065 120p 2001326 200p

2$01106 1800 2001815 100
2002314 70p 2002793 700p 2003316 280p 2504023 325p 200866A 1409 2501328 60p

2001114 4150 2001819 700
2502316 1500 2002808 40p 2003317 350p 2504055 350p 200868 260p 2501347 70p

2001115 2800 2001826 60P
2002320 10p 2002810

2002812

360p 2003323 480p 2004106 200p 206870 190p 2501348 65p

2SC1116 290p 20C1827 60p 2532324 1200 400 2503327 60p 2004123 4509 200871 3000 2501350 150p

25028142001124 270p 2001829 500p 2502329 480p 400 2003331 25p 2504124 250p 200879 60p 20D1376 125p

2SCI161 110p 2501833 400 2002331 50p 2002824 75p 2503333 120p 2504168 60p 200880 409 2001379 100p

2$C1162 30p 2001234 50p 2502333 200p 2002825 9000 2503345 1000 2504235 5500 200882 25p 2001380 100

2001164 600p 2001844 50p 2502334 80p 2$02826 200p 2003352 200p 2004237 650p 200892A 100p 2001384 50p

2001165 750p 2501845 15p 2502335 75p 2502827 200p 2SC3353 280p 2504242 170p 200894 350 20131396 350p

2001166 100p 2001846 35p 2502344 1500 2002832 300p 2503355 50p 2004301 550p 200895 2009 2501391 250;

2001170 1800 2001847 45p 2002347 60p 2002634 400p 2003356 120p 2504742 275p 200896 200p 2501392 1501,

2S01172 150p 2001855 85p 2502353 120p 2002837 2500 2003358 50p 2504769 300p 200900 400p 2001395 150p

2001173 400 2501856 250 2S02360 120p 2502839 40p 2501161 50p 250198 140p 200905 450p 2001396 1200

2001195 210p 2501865 700p 2002361 150p 2002853 70p 2503376 300p 250199 1950 2S0916 1309 2501397 1201,

2001212 35p 2001870 7000 2002362 50p 2002877 120p 2503377 50p 250200 1800 200917 3000 2501398 1200

2SC1213 15p 2001875 2200 2002365 280p 25C2878 20;, 2503378 120p 200201 2600 250921 320p 2001399 3000

2001214 15p 2001881 709 2502369 100p 2002879 3200p 2502383 8013 200257 195p 250923 360p 2001400 280p

2001215 25p 2001890 150 2502371 25p 2502883 60p 2503387 550p 200313 25p 200946 1200 2001402 1500

2001216 200p 25C1904 125p 2SC2373 2109 2002898 200p 2503393 80p 200315 75p 200947 100p 2001406 600

2501222 15p 2001905 15p 2502383 500 2002899 50p 2503399 50p 250325 30p 250950 300p 2501407 600

2501226 75p 2001907
- 2°P 2002389 45p 2SC2909 60p 2503400 35p 200330 65p 200951 290p 2001408 /25p

2001252 850p 2001909 2509 2502407 1109 2002911 800 2503401 50p 2S0348 300p 2509574 520p 2501409 170p
2501278 110p 2501913 90p 2002408 120p 2002912 120p 2003402 40p 200357 40p 200958 60p 2501412 75p
2501279
2001306
20013085

300
90p

350p

2501921
2001923
2001929

150

10p
180p

2502412K
2002440

50p

200p

2002921

2SC2922

650p

4800

2503409

2503412

4000

800p

200368

250371

40p

240p

250965
200970

35p

1709

2001413
2501415

600

190p

2001312
2001317

40p
1S

2001940
2001941

110p

27p

2SC2458

2' 459

10p

5°D

2SC2928
2002929

550p

280p

2503416
2603417

30p

90p

2SD380
250381

650p

50p

2SD973
2013973A

60p

70p

2801417

2S01425
1250

260p

2001318 2501942
2002470 65p 2002934 75p 2503419 1209 200388 1500 250985 120p 2001420 160P

2001325 4000 2001944 350p 2802481 120p 2002937 250p 2503420 80p 200389 60p 200936 120p 2001427 1800

2001327 215 2$01945 3500 2002482 209 2502938 235p 2001427 750 250400 140 2501012 400 2001428 2200

2001328 15p 2001946 1500; 2002483 120p 2002939 400p 2S03423 60p 200401 50p 2501020 40p 20131429 410p

2001342 /5p 2001947 450p 2002494 185p 2002944 300p 2003446 1500 200402 1200 2501021 1201, 2501430 280p

25C1345 15p 2001957 70p 2002491 200p 2S02K58 500 2S03447 2000 250415 55p 2001022 4000 2501431 4000

2001246 100p 2001959 10p 2002495 19009 2502962 8009 2003456 200p 250424 350p 2501024 130p 2001432 400p

2SC1358 2700 2501967 13045, 2002498 50p 2002979 160p 2503457
2cr1459

125p 200426 150p 2501030 75p 2001433 750p

2801359
25C1360

150

70p

2001969
2001970

160p

100p

2002500
2002502

250
200p

2002987
2502988

250p
150p

1800

180p

200427
250438

350p
35p

2001031
2501046

70p

2009

2501438
2001439

140p

165p2003460

2001364 25p 2001971 400p 2002519 60p 2502995 60p 2003461 350p 250467 15p 2501047 180p 2001441 280p

2501383 25p 2001972 600p 2002527 300p 2002999 50p 2003466 225p 200468 15p 2501051 1309 2501445 200p

2001384 20p 2001973 I50p 2S02534 150p 2003001 14000 2003468 70p 20047' 200 2501060 130p 2501450 60p

2501393 200 2001983 750 2502535 300p 2503012 3000 2503481 3009 250625 50p 2001062 150p 2501451 260p

2501394 15p 2501984 150p 2002538 100p 20030/9 320p 2503482 275p 250526 70p 2501063 200p 2501452 350p

2001398 55p 2001985 100P 2502540 1900p 2003025 500p 2503496 275p 250545 18p 2001064 250p 2501453 740p

2001400 50;.' 20C1986 100p 2502542 300p 2503026 550p 2503502 100p 250549 120p 2001065 160p 2501455 250p

2S01403 5009 2S02001 15p 2502545 55p 2503030 300p 2003503 50p 2S0551 300p 2S01069 150 20131457 165p
2001407 50p 2502002 15p 2502546 25p 2S03037 125p 2503504 120p 200555 500p 2501071 450;, 2001459 1209
2001413 1500 2002003 20p 2502547 65p 2003038 1250 2503505 240p 200562 50p 2501073 3509 2001468 60p
2001419
200429
2001444

Sp
50p

275p

2002004
2002021
2002022

200

''P
1100

2002550
2502551

50p

70p

2003039
2S03040

80p

260p

2503505
2SC3507

250p

6500

2S0571

200575

20p

530p

2501088
2501094

150p

520p

2001479
2001487

200p

225p

2501446 55p 2002023 1800
2502552 60p 2003042 3000 2503509 750p 2S0600 30p 2501110 225p 2001491 100p

2501447 70p 2002026 30p 2002553 200p 2003057 150p 2503518 120p 200601 40p 2501111 20p 2001494 300p

20C1448 100p 2802027 200p 2002555 120p 2503058 2500p 2503519 250p 200502 60p 2501113 225p 2001496 350p

2001449 1200 2002028 750 2002562 915 2003068 600 2$03531 2250 250612 50p 2001128 200p 2001497 2300

2001450 200p 2502029 120p 2502563 200p 2003070 35p 2503549 200p 200613 70p 2001133 100p 2001497-02 350p

2001454 250p 2002037 50p 2502564 2300 2003074 200p 2503552 300p 200636 10p 2501135 75p 2001505 120p

2001470 120p 2502053 120p 2002565 2600 2503075 1500 2003568 200p 200637 15p 2501138 50p 2501507 615

2001472 40p 2002055 1509 2002568 1200 2SC3077 120p 2503584 2000 250638 15p 2501140 400 2501509 1001,

2501473 1Sp 2002058 20p 20E2570 30p 250.3086 1509 2003595 220p 250639 20p 2501142 350p 2501511 1000

25C1474 45p 2002060 609 2S02571 350p 2503089 1300 2003605 60p 250640 350p 2001148 175p 2501519 250
2001475 80p 2002061 75p 2S02577 110p 2503101 750p 2003606 100p 250655 18p 2501159 90p 2501521 711p

2001505 80p 2502066 60p 2002578 170p 2003112 35p 2003507 150p 250661 609 2001160 150p 2501541 350;.

2001507 45p 2002071 140p 2002579 110p 2503114 40p 2003636 2809 2505E6 250 2001163A 220p 2591548 4500

2001509 350 2002373 40p 2802580 175p 2503116 75p 2003067 4001, 250667 20p 2001164 75p 2501554 170
2001514 35p 2002075 600 2502581 2250 2503117 120p 2003659 6000 250668 1200 2001168 270p 2501555 170
2501515 900 2502378 95P 2002588 600p 2503122 500 2003668 120p 250669 35p 2501169 280p 2001556 400p

2001520 45p 2002085 100P 2002590 400 2503148 185p 2503675 1000 200673 350p 2001173 350p 2591564 100p

2501541 110;, 2502086 60p 2002591 50p 2503149 180p 2S03678 280p 250676 250p 2001185 400p 2501565 75p
2001545 120p 2002092 100p 2002592 200p 2003150 125p 2003679 180p 250716 80p 2501186 400p 2501571 170p

2001567 40p 2502094 12005, 2002603 10p 2503151 230p 2003680 380p 250717 180p 2501187 250p 2501572 100p
2501568 35p 2002397 23060 2S02610 60p 2003152 1300 2003685 450p 200718 85p 25131189 550 2$01576 250p
2001569 550 2002099 25000

2502611 30p 2503153 230p 2003687 600p 250722 2409 2001190 150p 2501577 250p
2001570
2501571

400
515

2502118
2002120

11000

100
2002621 70p 2003156 350p 2003688 550p 280725 270p 2001191 1209 2001579 1200

2001573 250 2002131 5500
2502625 1900 2003157 2000 2003692 150p 2S0734 15p 2501192 900 2001589 60p

2501580 600p 250214' 60P
2502626 6090 2503158 2600 2503715 4800 250741 120p 2501196 150p 2501590 100p

2501583 250 2502153 40p 2002631 2p2003159 200p 2503717 120p 200743 130p 2501197 750p 2SD1591 310p

2001586 540p 2002166 80p
2002634 10p 2003164 350p 2503729 450p 200756 100p 2501207 40p 2001593 125p

2001617 340p 2002168 120p 2502636 40p 2003169 150p 2503746 100p 200757 120p 2001210 280p 2S01595160p

2501623 50p 2002188 715 2502637 1200 2003170 300p 2003747 1200 200758 1400 2001211 1209 2001608 210

2001624 BOP 2002200 250p 2502640 18000 2SC3173 1800 2803752 250p 200762 1000 2001218 75p 2001609 70p

2001626 55p 2002221 650p 2002653 100p 2SC3175 150p 2503781 150p 250763 140p 2501223 75p 2001632 5000

2001627 15p 20022284 60p 2502654 180p 2003178 175p 2003783 300p 2S0768 1800 2001225 120p 2001537 50p

2001628 75p 2002229 15p 2502655 75p 2003179 70p 2503787 10013 250772 200p 2501227 40p 2501647 40p

2001634 50p 2802230 80p 2502556 550p 2003181 200p 2003789 750 200773 2Dp 2501229 250p 2501649 2600

2501669 100p 2002203 1000 2502660 1009 2003182 1209 2503790 120p 2SD774 30p 2501237 2009 2501650 180p

2501674 15p 2SC2235 60p 2002665 200p 2003199 40p 2503795 175p 250777 400p 2501246 20p 2501651 150p

2001675 90p 2002236 209 2002668 10p 2503209 120p 2503798 220p 250784 650p 2001247 40p 250165 45040

2001678 809 2002237 540p 2002671 100p 2003210 5500 2001807 1200 250785 100p 2001248 2700 2501666 90p

2001683 100p 2002238 450 2002581 170p 2003211 22041 2003811 80p 200787 20p 2501251 1801, 2001567 1209

2501684 309 2502240 150 2002682 709 2503212 260p 2SC3832 2000 250788 30P 2001263 900 2501666 120p

2001685 3030 2002258 309 2002688 27p 2SC3225 50p 2003833 250p 250789 20p 2001264 55p 2001677 3009

2001729 900p 2002259
60P 2502690 75p 2503244 45p 2003853 220p 250792 400p 2501265 75p 2501730 350p

2002705 50p 2503246 50p 2503854 250p 200794 33p 2001266 180p 2501732 4009

THER PAGES
2SC2710
2002712

50p

20p

2503259

2003260

350p

220p

2003855

2503857

220p

500p

2507954
200811

140p

450p

2501267

2501271

55p

S5p

2001739
2501740

275p

1259

2502716 50p 2503261 230p 2503858 550p 200819 200p 2501271A 225p 2501748 90p

R MORE 2002719

2002721

25p

120p

2003262

2003263

2800

280p

2003870

2503883

200p

2800

200820

200821

250p

550p

2001272

2501273

200p

SOp

20131760

2501762

800

50p

2502738 200p 2003264 390p 20038844 300p 200822 2900 2501275 50p 2001773 1609

TA BARGAINS 2002740 450p

3500

2503259

2003270

50p

500

2003886A

2003890

440p

1500

200326

200836

300

60p

2001276

2501277

600

190.

2501783

200'796

1000

180.2002749

Part Price

2001815 100p

2S01825 60p

2501843 100p

2501846 350p

2501849 325p

2001850 325p

2501858 4Gp

2501877 250
2001878 230p

2001879 275p

2501884 300p

2501886 450p

2501887 450p

2501910 2002

2501911 300p

2501913 50p

2501929 60p

2501939 75p

2001941 500p

2501959 280
20131961 50p

2501978 50p

2501984 450p

2502012 50p

2502125 225p
20132333 300
20348 425p

25J49 425p

2$J50 425p

20J56 700
20374 60p

2SJ75 280p

20J76 220p

2SJ77 350p

2SJ79 225p

203103 750

20J108 60p

203115 525p

203117 550p

20J119 700p

203161 650p

253162 61300

25K19 450

25540 50p

25549 500

2SK55 1000

25568 1000

20573 75p

255106 400

25K107 44p

205118 500

205125 100p

205133 650p

205134 415p

205135 415p

205147 160p

205150 150p

255163 400

255168 4015

255176 800
255192 450

208195 1500

255197 140p

258214 170
205216 200p

205218 400p

255240 140p

205312 750p

285315 70p

255320 120p

2SK323 130p

205386 6000

205405 450p

255413 500p

2S5415 5000

205429 180p

25K511 450p

205513 325p

255531 350p

205534 700p

205537 900p

255538 350p

2SK539 1100p

255555 400p

205556 500
205557 400p

255566 4750

205695 550p

255719 300p

255724 600p

205725 600
2SK727 800p

205735 600p

25K758 300p

2SK787 9110p

255794 5000

2SK872 650p

255903 500p

2051057 600p

2551058 500p

2051117 250p

2551118 225p

35545 1000

35551 100p

35559 100p

35574 50p

30577 500

30881 50p

30585 160p

35588 70p

305121 150
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Model Price

REPLACEMENT
Model Price

VIDEO
Model Price

HEADS
Model PriceModel Price

AIWA VCR8103, VCR8107 2200p VR3633, 3912, 3913, 3914, 3963. 3975. NVM I, NVM3, NVM5 4200p VHR1100, VHR1200 1500pAV66,4V77 1200p VIP300A MO 1900p 4913,0693833 650p AG2100, AG2200 700p VHR1500, VHR2500 2100pG700 1100p VR3986 2000p NV430 100011 VHR2700 2450pFISHER6900 1500p VP3826, 3906, 3916, 3926,3946, NV730, NV7704 HEAD 15501, V1-157900 3000pFVH9420. 510, 520, 530, 615, 618, 620, 3948 1550p NV366 1850pAKAI
SHARP

622. 710. 711, 715, 720,721, 722, 730, 830, V93927 1400p NV180. NV049 2300pVS105, 112, 115, 116, 125,126, 201, 202, 905, 906,308, 910, 911, 915, 916, 918, VR.3976 2300p NV788 26009 VC390, VC393, 0c496 2750p205. 220. 240, 244, 245, 247, 248, 250, 301,
303, 304, v5988, V8792 1200P
VP7100. VS9300, VS9900, VS9800 85ap

5000, 5001, 5005, 5050, 5075 11009
V553500. 7100, 7500, 7600,9900,
VB8330 1800p

VR3977 2700p
VR3984, VR3994 2300p
VR3936 3997 1800p

NV810, 80830
2400PNv860,2750p

NV870, waso, NV970 35000

vc48.8 4200p
VC779 1809p

VP77, VP88, V97160, VP7200, VS9700,
059800 1200p

V557000, VBS7100, V869000 2000p
FVFIP500, 711, 715, 721. 722, 730, 830,

V93917 1400p
'493730, VR3731, VR3749 2500p

NVG33, NVG46, NVL23, NVL25, '

80128 78009
V6789, VC790 29009
VC200, 220, 300, 381, 383, 384, 385, 386.

VS1, VS2, VS3, VS4, VS5, VS10, 5100, FVHD720 1100p VR3918, VR3919, VR3938 1500p 80010. 11, 12, 14, 16, 120, NV250, 280, 387, 388, 471, 477, 481. 482, 483,486.VSP I 1350P FVH P725. 830, 980 25009 VR3520, 3701, 3719. 3720. 3721,3759. 450,465 1500p 3300, 8381. 9100. 9300, 9400. 9500, 9600.VS33, VS35, VS37, VS38, VS53, vS55, FV1-1P990 2700p 9720 2000p NVG18 18005 9700 1100pVS66, VS765, VS767. VS768 21009 FVH9975 2400p VR3907, VR3908 1600p NVG20, 21, 22 25, 28, 200, NVI:148 18008 V6582, 583, 651,681, 750, 780, 781, 683,VS5I2, VS515, VS516 28009 FVH 040, FVHD140. FVHP1. FVHP10. YR 68 - 7009 NVG50, NVG300 26509 684, 402, 500, 571, 573, 580, 584,600. 682,V5465 23170P
VS11, VS12 1200p

9'43 920 11509 NVG45 1850P 693, 700, 772, 7810, 782, 7822, 783,
VS6, VS8. V89 2400p FIDEUTY

J.V.C. & FERGUSON
862290, 3300, 3320. 333o, 3350, 3360,

NVH70 3600p
1,10688 24009

43.443,1 11009
VSX9 22509 806200, V09600, V666100, V 5900. 3660, 3750, 3860, 4100, 3292 8900, 8901, NV600 16,01, CV 6000, 6200, 6300, 7300, 7700, 7750,
VSF600, VSF650 3600p VR9100 16009 6802, 8903, 8906, EZ422, 8928,3001, 3006 AG6800, AH6810 24009 8000, 8300 18009
'46155, '45165 2300p '4091 00 11009 3V22 6009 AG 6100, AG6200, AG6300 2600p VC793 3000p
VS20. 22, 24, 25, 26, 27, 422,426, 427, VTR10tX) 1100p HR3660. 7600, 7610, 7650.7700, HRD110, NVG7, NVG9, NV230 10509 VC473, 785, 786 2200pVSF10, V5P9 1250p 111. 120, 121, 220, 225, HRS100, 9804, NV780 2400p VC699, VCA501, VC -4.602 2800p

GOLDSTAR06119 13009 8923,8924, 8925.8929. am, 8941, 8943, NVG15, 800400 2600p VC.5. 85, VC685 20009VS109, VS603, VS606, VS607 2500p 80003HSSD8 1900p 8944, 3V16, 3023, 3024, 3V31, 3535. NVM7, NVMC20 3800p VC9OET 39009VS75 25000 G0H51, GVH122. vcpeopo. VCP4100, 3036, 3V38, 3039, 3049 625p 80770 5200P VFH815 2800pVCP4200 1100p 861600. HR0140, 141. 142 143. 150. 152,ALBA
N.E.C. SIEMENS

GHV1232, 1233,1241, 1242,1243. 1244, 156, 157, 158, 160, 5101, HR51C, 8947,VCR4000, VCR5000, VCR6000 185OP 1245,1246,1290, 1291, 1295, 1296, 1891, 8948, 3V42. 3044.3V45, 3V46, 3V47. 89011, 9012 9013E, 9014E, 80146, 9015. fh1350, Fh4352, FM355. FM361, 714262,
AMSTRAD 8210.8215, GVH P1240. 1241.1247, 1248.

VCP400, V6P4130, 4300, 4301, 4305,
3052, 3V54, 3V55. 3V56, 3V57 1150p
P90154, 170, 171, 210, 211. 217, 320, 321.

9016, 901A, 902A, 9033, 9034, 9040, 9053,
9054, 9055, 9063, 9065, 9066, 906,

71n, 13009
VC84500, VOR5200, VCR9000.
1VR1 900p
V097000 100017

4.376, 4310, 4311. 4315, 4316, 4320, 4321,

4326 11009
350, 521, 522, 525, 526, 527, 550, 8950,
8951, 3064, 3V65, FV10. FV11. FV20,

DX 5000, 1600 12009
N9114, 9146, 915A, 916A. 917. 9110,

FM364 1350p
914391, FM392, FM461 18009
FM394 FM464 29009VCR6000, 6100, 6200, 8600. 8602. 8700. CLE.C.

FV21, FV26 1300p
41913565, 39 0566, 3V48 2200p

9120 24009
940600, 740, 744, 754, 763E, 764, 902300,

,

759462, FM561 1600p008900, 8904, P/R4 11009 4000H. 4:0111, 40028 1200p H80725, 060755, 3043, 3053 2950p 24.30.760.784.770,774 1650p FM468 245091082. TV63, VCR4600, VCR4600 MOO, V400111. 04004 1200p 8930, 8931, 8933, 8940, 3029, 3030 700p 8380, 8381.8830, N831, 8832, 8833, FM484, FM485, FM602, FM604, FM622,'/484700 "809 000053 15130p 8945 24009 8834, 8835. 8836 7009 FM624 18009
AUTHENTIC 3000, 8902.8903, 8909, 8912, 8922 10009 8261, A141 (for model DX3000), DX4000, FM585 I42598850 GRANADA

CS1 DS2 1600p
FV31 15009
FV37 FV43/4 H80560 3500p

89610 3000p8635 31509
FM600 1900p

AWA VHS4141 11009 6870006,1357500S 26009 89052. 89530. 002000 34009 SONYATV] 500, 01464143 2400P
VHSAN3 8009

HR7200, 7300.7350, 2650, BR6200 7000
860455 20009

VCP1 17000
9062300, 2400, 740, 744, 760, 764 14000 DSR-19R (FOR SL-T9ME) 3100p

BAIRD VHSAY3 1200p HRD620 14009 D56000 3500p DSR-21R (FOR SIC 8-C91 26000
8900.8907, 8902, 8903, 8906, 8922, . VHSBH1, VHSCH1 21009 890300.400,580,630.624,650 23009 DSR-359 (FOR C20,630, C40,

NORDMENDE8928 650p VHSEIPI 0509 1.154100 l000p SLF1UB, SLF1E) 2 PIN SLC24PS,
8904.8923, 8924, 8925, 8929,8935, 8943. VHS803 26000 480750. #60830 330009 460, 3460, 0100, 140. 200, 250, 394, 341, SLC33E, SLC44PS. SLF3OPF, SLF6OPS.
8844 8500 VHS052 1600P HP0250,860257 2500p 450.550 7009 SLK85, SLT2081E.SLT3O5IE 150008909, 8912 8000 VHS6H2 18009 3032.8942. HR7655 22000 V1001,1005,1015, 1025, 1035, 1041, 135R-438 (FOR SLC7 RANGE, SL5000,8930, 8931, 8933, 8940 800p VHSEY1, VHSEY2 1400p H50180, 190, 230. 810, 3059, FV12L. 1055,1065, 1105, 2005 1250p SL5100, SL30001 1 PIN SLC6E,8942 2300p VHSFG2, VHISF-G4 1300p FV2013, 26, 30, 32, 33, V6141L 22509 V110,0333 2000p SL3669, SL376 1300p8945 20009 VHFS1 VHSFS2 1300P 1.190370,1490/130, H513470,31158. V101, 102, 103, 112, 141, 142. 200, 300,

013000, 8000, 8080, SLC5E,8947, 8948 1500p
8950 17009

VHST..11, VHSTJ2. VHSTJ3, VHSWJ 3.
VHSY-12 7009

P11311 2300p
H60530, 890700. FV14T 31009

301. ao2, 350. sao, 3005 7,,,,.,

V1205,1/1215. 01235, V1245 14.071; SLT7ME 16000
V6141L 3000p VHSV144, VHSWH1, VHSXH1, GRC1, GRC2, 3041 2600, V1305 24500 SLV201, 202 20000
V41582 7000p VHSY142 16009

VHSWJI. VHSX-13 700P
HR 0330, 337, 440, 537, 541. 660, 0380 23059

V502,0503, V5005
SLK95, SLT5OME 29009
SLV373V6 26009BLAUPUNKT HRFC160, FV44L 21000 31509

RTV100, 200, 202, 211, 214, 222, 224, GRAETZ KENWOOD ORION TOSHIBA
RTX100, 200 8009 4312,460-5. 490, 4912, 4913, P4833. KV9G1, KV903, KV905 6505 VH3. VH555, VH500, VH700, VH844, V63 1500pRTV301, 61X250, RTV333 800p TR450e. 7714812, TR4905, TR4912, KV917 24509 VH900, VH1000 (ALL MODELS) 11009 vcrsir 34009R7V306, 307, 309, 311, 315,316, 520, T6491.3,194914, 794943 6500 VH1, VH2A 70017 08600, V8700 3000p

LOGIK707 1650p
977310, 311A. 312, 317, 319, 320 11009
RP/324, RTV325 15500
R1V328 18500
877424 15009

4335,4943,4963, 4985, 4993, TR4833,
TR4935, 794985,1134993 6509
4920,4927,4930 1700p
4946, TR4936, 794916 16009
TR4994 2300p

PHIUPS
VR5460, VP 6520, 640860. 096420 725p
VR6711 4 HEAD 7890p
5920, V56440 25009

V21, V31, V33, 050. V51, VS3,
V9600 14509
555,'457 7009
V71,073. 074. 1175, 077,080, V8I, V82,

VR350' 1600p
V9950 14005

LOEWE
877434, 611/444 3900p 164996 3300p 06410, 0C420. 06440 24130p V55441,1/96640, VR6541, V85640, V83. 084, V85, V86,087 12009
RTX260. 978720, R1V330 2300p
977454, 877740 , 50000

0650, 0055, 0660. 0665 16002 VR6642 1300p '180. 093 1450p
V5470, V5480 13009OWNING

LUXOR RANK977478 3700p 05410, 450. 460. 500, 505, 510, 520, 521, V600 2350p8TV520, 97753.0 18000 510, 545 1600p 3225, 9256 18005 5V00AS 180009
V880MS 2600p877535. 677560, 611/570 2000p BARCELONA, MVS409, 440, 500, 600, 9245,9251, 9254 1225p 883064, RV300, RV310. FiV320, RV330.

3700pR11/635. 81V660, RIV670, 810730 3000p 6E5100. 6100,6110, 9100,1'064500, 4510. 9770,9271. 9273 noop RV340, RV350, RV380 7009
V5000. V509G 2500pCR1000, CR1200, CR1500 4650p

681800 4100p
810321, 970322 17000
877338 28609

5510,06400,440, 500, 505, 510, 516, 600,
610, 5180, VS6190. 700.900 1400p
MADRID SE5140 I/S540 VS648n 30009
MV555.0, 520,06550, 620, 630, 640. 79C,

5272, 928217 27009
9252 nn.s

25- '''928017, 928077, 928097, 929107,
928117

REDSON
MR100 17009

V9680 2900p
V3000. 0301. 0305.0309G 25.50p
06.,663 17009

SABA5111348 2700p 930,940 2400p 5253
0017....,00°P V110, V120, V130, V140, V210.

RP/404, 51.4414 3000p VS120 23009 9281 .,.-4,...,"'"'"' -9 ZA10, 2479, 2820 1400p4410.4820 24569
V220 15009

977640 3000p
RTV750, 977800, 977905!350015

VS680 4600p
VS 560, VS740 ,44009

9284, 9295, VR3701, VR3721, VR3731,
0)93761

2.1."",,,n P

6410, 6470 2300P TRIUMPH
R7V810 4400p VS170 46009 8A10 VR60313

CV86083, VR600, 66007, 6008, 6009,31 0895170, VR9501,069525 11009
MATSUI977910 4500p MVS650. 5E6160, V95084,06660. 7006,7007 17W°97096058, 6070,8070. VR2000, 6000, 6010,

6012, 7000, 9010 600p
VHR7900, VR5005 15009
096004, 600S 6011, 6013, 6014, 6020,
6022, 6023, 6024, 7004, 7011, 7014, 7720,
7730, 8011, 8014 700p
096018, VR7018 2450p
086028 23000

TELERINKEN
A.890 27609
4920, VR1970, 2920,2925, 2930, 410,
7921, 7926, 7931, 7970,970 12513p
V6400,410, 450, 510, 519, 520, 529, 540,
610, 620, 640,920, 1920 7009
4930. 932, 935, V92931, 2935, 2941,3935,
4935,4940,4942, 4945, 5935, 7932 1400p

V56690 3600
MVS710, 720, 910, SE7120. 9120, VS710,
720 800. 810, 910, 920 1700p

VX500E, 8006, 810A, EGO, 804.7700,
7735 12009
VCRL3, VX730, VX750 1450p
VX735, VX755, 00990 15009
1/X7354.03(755, VX850 17509
VX000 11009

BOSCH BAUER
01,11450 10009097201000pVRP25 1000P
V5P30 33509

HUSARI
0XL2, 3,4, 20, 38 10000
VXL5, WOK 10509
0X16 120 09
vx1.7 1300p

CANON
0910 10009

MITSUBISHI
H0303.86304. 415320, 85700 15009VR304, V5308, VR306, 1/4404 33509 088.8, 9, 10,11, 90, VC9348 H5306,86318, HS710 v57016 2000P 4935,1/R3945, VR3950, VR7959 24609

DAEWOO°912, VCR12,VCR30, VCR32, V6850,2300p.,.,
VCR52 18000
VCP11 RAF

180°P

VTV200 1100r, 80307
23°°P85319440,

#8330 `'''"'"0146400
225°PH8349.145E31, 80532. 85831

SAISFKI
VR100, 605, 705, 805, 905. 1090, 1100,
1200, 1600 1200p
VR3300X. 0936038, V83650.
V63800 1400p

A940, VR1925, 1930.1940, 1950, 2960,

449, 530, 535, 539. 549. 550, 630. 650,
925, 930, 940, 950 7009
VR1980, VR7980. V8980 31509
002915 11009

HITACHI
VT -11. 14,15. 16, 30, 33,34, 0, 340. 503,
640, 5030. VTP10, 30 10009

DECCA
8300 100099400, 8500110,550p

VT7, VT17, VT18. VT19 22009
W1-35 VT35. VT35 24009
VT/O0.111, 112.113, 115, 118, 120,

1C* 128 220 225 400 405 410 413 414,

RS411 29.9,,tHSE30, HS630 .,

8 ''''"'"."H533 22009
HSE10, HSE11. HSE20, HSE21, HSE41.

VR3200, V133500 1400p
VR2000, V93300. VR3600 14000

VR2970, VR7971, VR975 24509
VR7979 2300p

SALORA THOMSONDUAL 415, 418, 510, 518, 520. 525, 526, VTM625, 85810, 98820 21009 65W, 6600 1600P 7X8000. V309, 376, 320, 321, 323, 326,008101 23000 626, 725,726, 728 14005 115300, HS301, 06302,146310,
HS273 507300. SV8200. 608300,609200 1500p 4100, 4200, 4300, VX305T, 3067, 30981,VR70. VR71, VR74, VR.81, VR9C.

VR91 650p
013000 650,
VT4000,4200, 5000, 5600, 5600 1100p

1450p
85200 6000

6'47400, 8400 1600p
5V8100 120013

3301 312T, 410T, 411T 650p
VR85, VR96 21000
VR97

V1'77, 680, E.J00, 6700, 6690. 7000. 8000.
8030,9040.8700, 8300,8500, 8700. sox),

85330,145347 1400p
HSE12, HSE22, MXI 2100P

TX8500. V318, 342, 343, 351, 352, 353,
4210, 4230, 4260 12509SAMSUNG

VR80, VR92 6509 3300, 9500.9700, 9900 100139 H041152, EIS411GZ 23099 SVX301, ve900, 910, 001810, VT320, 5333 1100p
VR93 2450p VT8, 9, 56, 57, 570, 575, 576, 580, 585, HSB11, HS B21 21009 5600, VX510, 5h1.520,615,626.627,717. V340 11009

588 32009 HS650 3300p 614,619, 629, 710, 712, 720,730, 970. 971, V357, VX309LP 23009EDISON 11765 2400p
VT130,135.138, 145. 250, 255, 258, 420, NATIONAL PANASONIC

972, SV716, 717, SVX303, 305, 08510.
520, 610, 616, 617, 619,620, 626, 627. 629.

y360,05500 2450p
v364,04400 20009

VC2130, 2133, 2135, 2140, 2830.2930,
2882, 2934,3122 650p 425, 426,428, 430, 431, 435, 438, 535, 536, w300, 322.333, 390, 2000.2010, 3000, 710, 971, V1520, 616, 621,626,900, 0368, V6000. V8540 31509VK2132, VK2512 23009
VX2436, VK2340 650p

1/11.30. 301, VTM530, 635, 636 1900p
VT52, VT60, VT61E, VT62E, VT63, VT54,

7000, 7500, 7890, 7800.O170,5200. 8400,
8600, 8510, 8620 825P

910 12009
V6770, 01730, V1770, V148220, 5X750, V410, 510, 610, 630, 715,4240 1400p

0430, 510, 4340 24509,450V K2530, 0142532. VX2631, 58254, 16000
VK2632 1700p

VT640 12009
VT168, VT150, VT 260, 5T49814

80777, N0330 15009
8V8050, NV8051 2800P

58770, V/03225 1900p
VM1560, VN1561 2200p " 2300p

VK2637 3050p HEAD) 23009 AG 1000, AG1050, NV263, NV280, NV460, VX300T, VK3017, VX302T, VX303T,
SANYO66342545 2450p VT530 20509 NV470, NV480 1600p Ii1C.3089 6509

VKH2639, VKH2439 3300p 11522, VTN1620, VTM622, V771720, AG6010, 466015 2500p VTC5000, 5400, 6000, 6504'4995000. VM10, VM20 27009
VTM722, VTM822 isop AG6840 24000 V101500, VTCM10, 11, 20, 21, 25,FUNAI VT6605 2600p NV100, 110200, NV370, NV380. VT62000, 5100,5150, 5300.5400, 5350,611, 1100, V1P1000, 1400, 3050, 5.090. NV630 725p 5370, VTCNXIO, 0TCNX15, 20, 30,
H.M.V.
HVI000,1-102000. WV3900 6509

'4094000. 4500, 4.50, 5200, 4655500.
6400, 6600, VI, V25 11009

NVD80, NV1165 3400P
NVF65, NVH75 3200P

VPR5800 18009
VTC5500, 5550, 9100. 9300, 9350. 9355, -GRAN LTDVCR4600, 0685400. VCR5800 12009

VC65480, 5843, 8007, V1725004, 30004,
HV4000, HV7000, HV8000p N F51 4200p

NIVG19 23009V14111110,
9455. 9500 19009

VH81700,6000. 150 2000p I.T.T. 614.130, 803333. 140120. NVL21, NVG30,
IrriR1150,0HR1300,

0882300 12009 Tel: 0181-900 2329
0654530, VCR6000, VCR6100, vc86800,
V606803 13009

093605, 3905, 3935.3943, 3954, 3958,
3985,3993,4993 650p

31, 40,130 1600p
NVJ35, NVG46 2100p

VHR3200, 3270.3100, 3150.3300,3400,
3210, 0880500 15009 - 9 3 612F ax: 0181 0 6
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Model Price

PINCH ROLLERS
Model Price

/ VCR
Model Price

BELT KITS
Model PriceModel Price

AKAI 1/1-6171, VHSTJ2,10545133 165p N.E.C. FM556, FM558, FM560, FM062, F51564, FERGUSON

VS10,569300, V59500. V39700.1/69800, VHSWJ1, V1?3W13, VHSXJ3 1659 N830, 831, 832, 833, 895 1655 FM574, FM578 165p 3292, 31/00, 3V01, 3V16, 3V22, 8900, 8901,

V97100, 5077 1652 VBXY53 1659 PVC2300, 2400,740,744, 746, 760, 764, F.51601, 603,655,607,608,617,519,520 6504. 8906 1205

V51. VS2, VS3, VS4, VS5, V06, VS6, 493693, VHSES2 1655 766 1655 521, 623, 625. 626. 628, 630, 632,1334, 536, 3V23, 8323, 8924.8929 659

V59 1655 VHSF34 165p DX1000.1600, 2000, 3000, 59012, 9010 638, 639 155, 3529,3530,8930, 8931.8933,8940 752

VS105,112. 115, 116, 128, 205, 220, 240, VHSFP2 1665 9014, 9016, 9033, 9034, 59053,9054. 3V31,3V32. 8947.8942 759

244, 245, 247, 248, 250, 512, 515. 616. 9055, 9066. 9110, 9120,9510, 9520, 9530, 3V35, 3V36.3V38.3V39, 31/49, 6943,
8944 759

GRUNOIG
SOLAVOX
NCVF(1000, 501.015000 1.591/8X9 16611

9610 16511 3342, 3V43. 31/44, 3V45, 31(49.3160
V0201, V5301, VS303, VS304, VS6113, BARCELONA, MADRID, MVS500, 510, 3164.3165. 3V57, 8945, 9947,6948 609

ORION ....
5541, 1/542 1°6.1'

SONY
SLC5, 6, 7, 51.3000, 8000, 8080, 8200,

V5606. VS807, VP584132 1669
V5126, V5756 VS165, VS220, 55240,

608628660.710,720, 910, 9105,
5E5110, 5140, 6100, 6110, 7120, 9100,

31/43,3544. 3358. 31165. 8950.8361, FV10,
51/11, FV12, FV13, F1/14, FV20, F1/21,

VS250, VS512 155P 8120, TVR4000, 4510, 6510, VERONA, V0150, 180, 1.06, 33, 200, 201, 205, 212, SLJ10. SLT6ME, SL17ME 165p FV22, :1/26, F532. CV141L 659
VS22, 23.25, 35, 37, 38. 53, 66, 75, 422. VS5130, 505. 510,520, 530, 540, 550, 600, 250. 254. 288, 300, 303, 312, V61404, 555. S, C9, 20, 24, 30, 33,44. SL1-1F100, SLF 1, F5319 1105

425.426, 427, 462, 465. 467, 4095, 965, 967. 610, 620,630,640. V9650, 660, 680, 700, 700, 704. 712, 770, 780, 844, 9000, 1000,_ 11.20, 25.30, 60, 100, 200, SLF60 PS,
RDELITYVSA77 1 569

V50260. 251, 262,265, 270, 274, 280, 290,
710, 720. 740, 790, 800, 910, 900, 910. 920.
930, VS940, 5180, 5480.6190, 6690 165p

3948 3030, 3312. VH52A, V92548 166P
0084E/115000. 16000, 61V03. LVH50,

SI F90E, SCHF150, 850, 04.61118, 95,
SLT2OME, SLT30 ME, SLT506AE 1652 1105200, VCR600.

410,440, 400, 455.40, 490.497. 560. 0.11/5400, 440,400, 410,440, 441, 400 456, NEVH, NEVHM. NEVHML, TVP230RC, BMC100, BMC200, BMC500 166p VCR5100 180p

599 165P 460 196, VCP. V9404, 30, 103, 300, 358, 360 362, SLV201, 202. 301, 302,401,402. VCR100 160p

1 5120 1659 400, 416. 512. VIA 530. 532, E035, 536. 600,
801,

602 165p VTR1000 1011p

AMSTRAD
VC 84000. 4600, 4700, 5200, 6060, 6100,
3500, 8602, 9603. 8604,8700. 8704. 8714,
8800, 8894,9000, 9340, 008904, TVR1, 2,

VS150 1669
VS180, 200, 220, 226, 282, 265, 267. 300,
310, 315, 320, 326. 345. 385 165p

630, 635, 640,666, 730. 735,744, 774. 790,
800, 820, 950,888, 893, 500, 930, 940, 942,
974, 1012, 1040. 1060. 1060. 1070, 1100
1120, 1204, 1440, 1500, 1660, 1800, 2004,

01.1/210, 270, 273, 275, 300, 353, 373, 410.
415, 474 666 715 SLV757, 777 1656
SLV255 ' * ,

.4.
1.1119

F1NLux
VR2005, VR2010,
V62020, VR2025,

3, 4 1652
VC87000 166p GOLDSTAR

0541/51. 1221, 1232, 1240, 1241, 1242,

2151, 2309, 2204, 2400. 2500,2600, 2760,
2960, 2970, 3050, 3060, 4000.4003, 4010,
4012, 4015. 4025. 4300, 5020. VP10, 200,

TELEFUNKEN
A920, 930, 930 936.940. 960, 980, 990,

VR2040 1055
1/02063 1609
VR3009 1402

AIWA 1243, 1244, 7245, 1246, 8000, 8200 8210,
8215. G69151240, 1241, 1247, 1248, 1290. 220, 225, 245, 1/8821, 925, 1032. 2949.

n/2959, 2957, 2966. 2979, 2980,10 300,

1200. VR925, 930,940. 90.971, 975. 980.
1920, 1925, 1°30. 1940, 1950. 2920. 2925, FISHER041/66, AV77 1659

0700, 1655 1291, 1295,1296, 1/054000, 4100,4130,
4200, 4300, 4301, 4306, 4306, 4310, 4311, VXL20, 25, 30 165, 2930,2931, 2935, 2941, 2960, 2970, 2671,

3935 3945 3950, 3965, 3975,4935, 4940,
1/907000 2465
1(809000 1205

ALBA .4315, 4316, 4320, 4321, 4325, 4326 1802 4942, 4945, 4970, 6000. 7921.7926, 7929, 0595520.09015530, FV1-1P420 613p

VCR3003X. VCR4000 1655
VCR5000, VCR6000 165P

PHILIPS
VR6460, VR6920 165P

7931,7932, 7970, 7971, 7979, 7980 1852
'/81935, V92915 16.5,

FV9P615. 618. 620, 822. 710,777. 720,
721, 722,725. 730,840 SOp

HINARI
1209, WO -5, VXL6, VXL7. VXL13, VXL9,
1/X1.10,1/X01,

V142020, 582021,1012022, VR2023,
VR2024 1659 VR1970. VR1980 1659

V8400, 410, 440, 449,400, 510. 519, 540,

Ft/65909, 906, 906,910. 911, 915, 915.
918 80p

AUTHENTIC
N850 1652

VXL19 1652
VXL2, VXL3 166P

V96711 1655
VR6540

546 610 640 ise4
-1'1

vl3R330,V8S7500, 01357600.
19359900 1005

BLAUPUNKT
R1/7100, 200,202, 222, 224, 301, 306, 307,

1 XL4, 1/XL20, VXL35 1659
'

OV856, 586, VR702. 703,6485, 6589, 6785,
6880, 6948 1659

VR520, 529, 530, 535.1339, 550. 620, 630,
650, 920 1652

,,,,,,,,,p 75p

HITACHI FUJITSU
309, 311, 312,315, 316, 317, 319, 320, 328. VR445, VR541.47 VR13542. VR61343.

404, 414, 434, 444, 478, 707, RTX100 1655 YT7, 11, 14, 16, 17, 19, 33, 34,35.38, 39. V86943 1559 THOMSON 95760, 95750, VGX715, V0X72043 1609

511/211. 214, 321. 322, 348, 8100250 88.330. 680.6500. 6E30, 5000, 5500, 7000, 13V464, VR2220,2300. 2324, 2330, 2334, SV1000. 7X8500, V330,327 323, 326. 342,

260 165, 8000, 8300,8500, 9300,9600, 9700 2340, 2350, 2414, 2480, VR2485, 2486. 313, 351. 352, 353. 360. 364. 368, 410.430, FUNAI

915324, 325 1655 5900
1652 2489, 2499, 2498, 2840, 6462.6463, 6464, 400, 510, 520,530, 540, 620, 630, 640, V1, V25, VCR4600, 4800, 5200, 5400, 5600,

RT8330, 454, 520, 530. 535, 580.660. 670, VT8, 52, 57.61, 62, 63.64, 65, 85, 86.88, 6560, 8668, 6860, 6861.6362, 8863 1652 4200, 4210, 4230,4240, 4260, 4300,4340, 6400, 6600, VIP3000, VIP5000 1505
8007,

720, 730, 740,800,810. 900, 910, 920 1655 100, 110, 111, 113, 115. 118. 120, 122. 525.
130,135, 138, 145, 150, 168, 175, 220, 229,

5.1700, VR2870 1659
VR2025, VR6680 1659

4400, 5500, $540, 8000. 8540 1652
7X6000, V3061, 316. 357, 309,410, 411,

4084530, 5840, 5843,6800, 6803,
8103, VIP150, 6000 160p

05E8900]) 250, 255, 255 260, 400, 405,410,413. 414, V66548,116649 1659 3901.4100 1655

VCR12.1109132. VCR52 1659 415 418 420 425,426,428 430 431 435 PRESSURE ROLLER ASSEMBLY P5403- V333, V340 1652 G.E.C.
100p

' VC-60_iv, VCR500 (tap 4303, 400, 496, 510, 518, 520, 525. 526, 575,
580 585 568 640 VTD660. 665, VTF770,

40205, 01/186. 190, 286. 291, 292, 486,
471, 562, 582, 571. 751, VR201, 202, 203,

550300, 301. 302.305, 306, 312, 3301 1659 4005
V4004 1009

DECCA 775, VIL30. VTLC50, VTAA626V.Th/1625, 302, 303, 305, 8180, 6162. 6185. 6285. TOSHIBA GOLDSTAR
V88300 165p 626, e30, 635. 636, 640 645, 646, 720, 722, 6290, 6291, 6233, 6367, 6367, 6390, 6391. 01155, 57, 61,63, 65, 66, 67, 71,73. 74.75, 000/12271232,1241. 1242,1243.1244
V1*4849504( (Pressu r a Roller Assembly( 725, 726, 728, 5T51730, 731. 735. 736, 740, 8393, 6467, 6468, 6470, 6661, 6570, 6581, 77, 81,83, 85, 86, 93.94, 80, 90, 96, 97, 1245,1246.1247.1248, 82;06245,
53403-40205 3509 745. 746, V1S83. 85 1665 6670, 6678, 6760, 5761,6762, 6370, 6970. 200, 202, 205, 207, 300, 309, 500, 509, VCP4100, VC54130 sop

VT3000 1655 6975, 65191, 63657. 68584.71584, 72556. 700 1655 GHV1290, 1291, 1296,1296, VCP4000,
FERGUSON 923831 350p 35470. V54130 1659

V108, V109, V199, 1.0203,V605 1659
4200.4300,4301,4305. 4306, 4310,4311,
4315.4320,4321, 4325,4326 120p3V00, 3V01. 3916.31/22, 3V23, 3V24, IT.T.

SANYO3292,8900, 8901, 61902, 8903, 8904, 8906. VR3605, 3826, 3905, 3906, 21916, 3926, PRESSURE ROLLER ASSEMBLY - PS403
GRANADA6909, 8912, 8922, 8923. 8924, 8925, 3335 3946 3948 3975 3985 3985 3395, VHR1100. 1150, 1200, 1300, 1500.2100, 40205, V91, V95 3509

8929 165p 3997, 6348 1609 2300, 2500, 2700 165p 1/638611.1/95/1(43 1009

3V29, 31/30. 31/31. 31/32. 352, 8930, 8931, V113913. 3914, 3943, 3954, 3984, 39°3. VTC5000, 5150, 5300, 5350, 5400, 5500. VHSVH4, VHSW91, VHSXI-11 605

8933, 8940. 5941, 8942 1655 329,, 1655 6000. 6500. 9100 9300, VTCM 10, 20, 11, VCR BELT KITS VHSYH2 5C19

31/35. 3V36, 3538, 3V35131/42, 3V43, V83907 1565 21, 31, 50, VP85800 1652 VH58611, VHSCH1 1509

31/44, 3V45. 3148. 3V49. 3V53, 31/54. 185p 1/5483100. 3300. 3310, 3400, 3700, 3800, AKA! 1/95851 1355

31,55, 31/56, 31/67, 3558, 3V59, 31/65.
583908
VR3912, V93963, VRP3833 1852 10190500. 700 1659 057100. VS9300 V59600. V9700, VHSAN3 1105

01/10, FV11, FV12, FV14,8943, 8944, 13945, 5199917, 583833 1655 1/703000 1659 003600 120, VHSD52 1255

8947, 8948 1669 ROLLER VHR4100, 4150, 4200, 4300,4350, 4770, 1/51, V52, VS4, VS5 1005 VHSAY3 12E9

3V52 1659
8950,8961, FV1136. 11R, 136. 147, 2013,
218, 260, 31R. 32L. 419, 5542L 505, 518,
521_, VC141L 1652

0183927,3929, 3968 1PREsSUR5
ASSEMBLY) PS40340205 400p
8503799. VR3520, 3701, 3719, 3720,
3721, 3730, 3731. 3749.3759,1013761,

5100,5200. 6300, 5350, 5700, 7100, 7200,
7500, 7530, 7540, 700, 9100,9200. 8260,
8500, 591304400, 4410,4000, 4600, 4610,
4710,4890. 6700, VHRS700 1959

VS10 659

VS09. VS105, 112, 115. 116,206220. 24
244, 245, 247.248. VS250, 512, 515,
576 3639

VHS8Y3
VHSEY2

loop
VHSEY1, 70p
1/545001 1001e

VHSDPI. VHSFV2 SOP

FV441., FV467, FV439 1669
3781 1652
VR3918. 3919. 3958, 3998 1655
VR4370, VR680, VR681 1659
VR3927, VR3977 16162

VCR100 1659 1922, V523,5525, VS35. VS37. VS333,
V553, VS55. VS66

,,,,,

V$4, VS6
7",6

1VKFTJ1.10157J2 50p
VHSTJ3 66p
VHSWJ1 , VHSVJJ 2 120p
VHSXJ3 85pFISHER arum,

FVF15420. 520, 530 11'11.9 V8482. VR580, VR581. VR582 1659 1/0200, 381. 384,365,388, 388, 390, 393.
,,'-'71,,,,

05477 ''..P V065.12 1405
FVF15615. 618, 620. 622. 710. 711, 715. VR9720 1659 800, 2300, 3300, 6008 6200 7300. 7700, VH5F51, V445F52 1309

AIWA716, 721, 722, 725, 730. 830, 840 1652 7750. 8.300, 9100. 9300, K -CO 1909 1,015FG1,1/95.°64,VHSF63 1900

FVHP906. 906, 908. 910,911, 915, 916,
918, 970. 975, 980, 990, 5003, 5005, 5050,

75, 5100 1655
1/85380,1/863500, 7000, 7500, 7600,
9000, 9900 1669

J :V X_
5482200, 3300, 3330. 3360, 3660, 4100,
7700 165p
982650, 7200, 7300, 7350, 7603, 7610,

VC300, 387, 402,471, 473, 477, 481, 482,
483, 486, 488496, 500, 571, 573, 581, 582.
583, 584, 586, 8481. VC5 F3, VC5W20E,

651/081031 19
4556 125p

4V37 1402

0700 1602
5900 180 p

081507050
M75400, MVS440, VS400, 410,440, 441.
400.456 460,

VS1.200. 220, 226, 262, 265.267,
55p

80

FVH D250, 270. 370, 20000, FVF1F-3, 210, 7650, 7655 165, VC600, 651, 681,680 684, 685. 693, 699. 2X40800.080, 0080, 1600.2000, 2080,

250 300. 310, FVS02095 1659 H8I7110, 117, 120 121, 140. 150, 157. 158, 700, 772. 750.779, 780. 781. 782, ALBA 2200,2290, 841/0200RC 90p
160 225 257 455 565 566 725 755
549950 lop

1/07925162, 783, 785, 788 787, 793, 600,
7810, 7822, VCT72, 106F3, 506113,
V047130. 102. 104, 131, 140, 170, 202, 203,

00540000 1....369
1/085000. VCR5000 1.',....'

VS150 160p
VS310, VS315, VS320. VS326. VS340.FIDELITY

605200, VC R100, 500, 6100 165p
V711100 1659

°

HR0520, 540, 550, 580, 600. 620, 637,641,
660, 060 930, 860. 960, HRS63.30 1659
480170 180, 210. 230, 300.320, 321, 330,

211, 234, 5C8303, 501.02. 5011,
VC D801  802, 851.852,881, 682, VC M73,

AMSTRAD
TV9123 VCR4600, VCR4700.

V5345. 50380 855

HINARI

FUJITSU - 337, 350, 370, 400, 430, 440, 441. 470. 500, VCT73 111191, VCR5200 120p VXL2 605

1-6760,50715, VX720D 1659 530, 700, 750, 950, 545S5000, 5500, VC220 1669 5007000 13017 VX1.7,VXL.9. VXL.9, VXL10 1805

9000 1655
6113510 1669

VCAIO, 300. 60, 103. 105, 106, 211, 244,
505, 605, 615, 1031, VC0806, 810,815.

VCR6000, 6100.8600,8602,8603,8604,
8700.8704, 8714.8800, 3304, 9000, 9340.

VX1.4,VXL35 70p

vX15,VX16 1682
FUNAI
51, 52, VCR4000, 4000, 4530, 4540, 4600,

1/0980. 865, 910, VCS1000, VC7310, 410, 1306900, 006964, 7 70R4 120, li3113. vxL20 900

4800 5200. 5400, 5600, 5800. 5845, 5843.
6000, 6400, 6600, 6800.6803, 8007, 8103,

1001K
15955 180p

610.1/C71314, 5313 1659

AUTHENTIC
HITACHI

SAISHOVIP150, 3600, 5008,8000 166p 8950 120p
1, 14, 17, 19. 3134. 35. 38, 39, 63, 165,

VIP1000.11191400 1659 LUXOR
VI -83. 1631080, VR2000, 1/52500,
893800 1652EHAUPUNICT

3301M

992
W5000, VT5500 1209

924s, 9251 16152 577020. VT8000. VT8308 1/18600 609

G.E.C. 8252, 8253, 8266. 8285 166p
9254 1555

877100 200p
871/200,813(222. 811/224 90p

VT680. VT6500, 11T61300.1.79300, V73600.
579700, V19900 75254004 1659 651085

9455 1652 SV6600, SE6600 1659 RT8202, 5TX200 1505 V752, V757,1/761. VT62, VT63, V164.

GRANADA 9270.9271, 9273, 9274 165p 557300, SV8200, 5V6300, SV9200, 875322, 871/248 7009 V165, VT85. 0T86511640 1059

V664191, 3, VH$VH4. VHSW611. VHSXH 1, 9272, 928017, 928077, 928097, 928217, SC9300 165P 81V306.337, 309, 310. 311. 312. 328,414, 110000 1205

VHSYH 2 165P 929017, 929117, 929317 185p 5117400, 8400.8420, 8500, 8520, 8550, 434.444, 707 135p VT100, 110, 111, 113, 115, 118. 120, 125,

VFISA 5 3, VHS BPI, VHSV157, 9281, 9283, 9284, 9292, 9295, VR3701, 8600, 8620 8700, 8710, 8720, 8800,8830. 871/211. 61/214 1404 128, 130,138 138, 145, 150, 1E8,175.220.

VHSVN2 166p 3721.3731, 3761, 3781 1659
,

9500, 9800, 9810 155P 013324,51/235 56p 225. 250, 255, 258, 260, V71.30 1109

VHSAY3, VHSX42 1659
VH58141, VHSCH1. VHSFS1, VHSFS2,
VHSEH2. VHSE H3 1655
VHSBY3. VI-LSCC1 165p

51.09000, 5V8100 166P
5V601, 50800, SV900,SV901, 606910,
SV9800. syssao 165p
656700, 658710, S59750, SV9700 1659

RTV315. RTV316, RTV319, 071/320,
Ff-vai 1 ,.,

"1"87v301 FIT/333. RTV338. RT0404.
015424. -P

I.T.T.
1/83605, 1/83905.1/83935. VFM54,
v83985 902

MATSUI
VX850 1659

51.151352, VH5XN2 165p SV6800, 690013820. 8850, 8870, 6910, VR3913,303914 709

MITSUBISHIVHSDP1. VH SFP2 (Pressure Roller 8920,8970 1652
1/113/325.1012906, VR3916. VE13926Assembly) PS403HONDSTEC-40205 359, 902 00, HS300, 1.6301, 66302, 95303, 97100 1109
VR3916,VR3948, VR3976.V133986.
V93995, VR3997, VR6948 665

SAMSUNG
51/716, 717,08510 520, 610, 616. 617,

VHSE51, VHSE52. VHSF52 1659
VH5FG2, VHSFG3, VH5F-G4,

95304, HS310, 99320, 545330,
HS700 165p

.37300, 31310 170p V113927,1113977 65p
VR3934 75p

VH5FH6 1959 545306. 90307. HS318, HS319, 95337, 619, 620.6128, 627, 629, KO, SV910,1116.10,
87350 1405
13763 1505

VR3993,
VPZ953 659

VHSFJ2, V65F74 165p
V84SR33, VBXAS1 1659

HS338, 95347, 85349, FIS400,14S410,
H$411.116412, 85421, 545710, 545e10. 20,

520, 611.616. 621. 626, 900, 918,1/X516,
520,616.617.619.626.627,626 1659

VR3912 1305
VR3917 1509

30, HSE 10, 20, 30. 70 1659
1-6511, 95812, 95E27 4/5E22. HSE31.
610532, H5E41, 545E51. 95E52 1665

SVX301. 303. sos. 307. 319, 322, V8710,
770, 971.9220. 8225,1/1730. 1790. 18220,
18225, VX710, 712,720, 730.70, 770,
790, 825, 970, 971. 972. 8220 16,p

6."'.
V01190 1005
501150

4,
.1.,..--1"

1/8520 ''''''

V63929. VR3368 a5p

V013907 1005
SVR37M, VII3520, 3701.3719, 3720,
3721,3730. 3731, 3749,3759,3761,

SEE OTHER NATIONAL PANASONIC
51, 180. 300, 332. 333, 340, 366, 500,500

688. 777, 788,3321, 80010, 6015, 6103,
SANSUI51/850301659 AOCO°M

v0.812, VCR 32, VCR52 110P

3781 905
VR3908 1809
583918, VR3919,11039503. 1/114...9111 1155

PAGES 5200. 6400. 6800
18 ,

P
54230, 250, 260, 280, 370, 380, 430, 431°

SVR7010 1699 VCR300AP 1509
VCR3ODBD, VCR50060, VCRDFD,SO J.Y.C.

smptrig
FM360, FM352. FM355 1652

433, 400, 460, 465, 470, 480, 630, 660, 730,
VCR500FP 170p FIR3300, HR3330 MR3360.6103660,

954100 1 30p

DECCA
vfts3cFOR hIORE

770, 780, 810, 630,850. 870. 690, 2000,
2010, 3000, 7000, 7200, 7800, 8550, 8150,
8200, 8300. 8400, 8600, 8610, 8620,

FM361, F M392, FM363, FM364 1652
FM391. F54392, F6.4394, FM461, Fm462,

5487200.807300609
9073581197600,687610,1187550,

709

75p
NVG14, NV07, 10.12, 15, 18. 30, 133, 400, 964464, 584466. FAA561 1959 1/09394506 809 8117%5/R7 50 755

GRAN DATA AGIN*. 1050,1200. 1500, 2100, 2200,
6810, NvH70 1852

Fil.4484, FM485 1652
FM585. FM602, FM604, FM622, FM624, DUAL

1480110, HRD111.1-1110120,880121.
HRD225 90p

51/09, 51/0120 1652 FM627 1652
,,.,_

1164430 .1111
9691,511193, 5097 759

FIRD140, 150. 157, 158,10, 250,257,455,

BARGAINS
AG6840, NV985. 75, NVJ30, NVL20. 23,
20.28, NVG300. N0F65, NVF70.51/551,
155E6100, NVG1.9.. 20,25. 33,40. 50 1652

FM1300 1652
FM204, 303. 304. 314, 325, 328, 374, 375,
376, 384, 386, 369, 404, 424, 428, 429, 488.

V1170.59171. VR74, VR81, VR90 MP
0850 90p

565,566.725,755, 548550
669990170, 188 210. 230, 300328 321, 330.

337,150,370. 400,430. 440,441.530,703
NVI348, NVD80, NVG2I, NVG45 1652 489 1652 101.96 ay 750, 950, HR55000,5500,9000 002
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VCR BELT
Model Price

,

KITS / REPLACEMENT VIDEO
.

LAMPS
Model PriceModel Price Model Price

HRD520, 600, 620.637. 641, 650, 830 95p VR6010, 5119.010 7019 Models & Description Order Price
4190540. 550, 586 650, 860, 969
41555800 139p

V196020, 9156022, V56023, VR6028.
VR7730 7531 Code ON/OFF MAIN
556024 75P
VR6520, 5R6540, VR6560 SOP
VRE710, VR6720, V56735, VR8720 1313p
5116720, VR6730, 5116760, 586775,
V186780 160p

UNIVERSAL VIDEO LAMP 9V VLO1 25p

80mV (310mm WIRES)

SWITCHES
GRUNDIG
PART NO: 29703,29102
USED ON: C7500, C7500TT, C8500, C8502,

KENIN000 ..
KVSOI z.f.,903 --"."

LOEWE SAISHO C8712, C8714, C8894, M68-190,
°Cll. 0C40 95P 1072000, 51-113 sop PANASONIC VIDEO LAMPS VLO2 350 M68-190/99, M70-195, P40-345,
00410.00426, 0C440, 00469 1309 v92930 75p ST66-1602, T55-340, V77220050, 0055, OC60, 0065, 0070,
0075 120p PRICE: £2.25

SALORA

LOGIK
55966 15019

556500
15500 100p55

svaaso 1250p0p

SHARP VIDEO LAMPS VLO2 35p ITT
PART NO: 13/1074

559100 60p USED ON: CP0200, 0211F, 0323, 0323/1,
LUXOR
9245, 9251 /39K,
9252 /499

058500, 058520, 559500 15019
557400, 558400, 553420, 558550 1209
SV6700, 558710, SV8750, 859700 1200

HITACHI 5381682 (VT63, VT64) VLO4 135p

VIDEO LAMPS
0341/14, 0345F, 0351/1, 0361,
0361/1, 9350, 010500, 0500/1/7,

9253 $40, 556900, 6900, 8810, 8820, 8870,2810, 0500T
9254 Imp 8920,8970 060 PRICE: £3.00
9255 139p 5586068620, 8700, 8720, 5830, 9603,

134P
PART NO: LFC 0059256 130p

9270,9271,9273.9274 115p
9810 AIWA, AKAL ALBA, AMSTRAD, VLOS 150p USED ON: CVC40
SAMSUNG9272, 9250 140P BLAUPUNKT, FERGUSON, PRICE: £2.00

9281, 9284, 9285. 9292. VR3701 , 3721,
3731, 3761, 3781 95P

55716, 717, 51616, 51621, V1626, 5X616,
5X617, VX619, 5X626, VX627, 5X629 85p
50520. 619, 620. 626.

FIDELITY, FISHER, FUJITSU,
MATSUIJSAISHO

MATSUI
510, 610. 616, 617,

627, 629. 51510, 520, 611, 616, 621, 626,
FUNA1, G.E.C., GOLDSTAR, USED ON: MATSUI-2190, SAISHO-

5X850 75p VX510, 520 lee
513900, VE1910, 51900, 51910 110
PX£130, 981, 982, 5E9001, 059061.

GRANADA, GRUNDIG, HINAR I,
HITACHI, ITT, JVC IHRD

PST2130TX
PRICE: £2.00

MITSUBISHI
45200 20019

S \ 01307, 319, 322, V97768220.8225,
51770, 790, 8220, 8225, VK8220. 5PX31,

SERIES), MATSUI, MITSUBISHI,
PHILIPS45300, 301. 302, 307, 310, 337, 338, 347.

349, 411, 412, 421, HSBIO, 20, 30, HSE 13,
20, 30, 70

1

5X750, 5X790, 8220, 8225 1359
SVX301, 303. 305, 5x7301.56710, 971.
51730. 710,1/X712, VX720, 730, 970, 971,

NEC, ORION, NATIONAL,

PHILIPS, SAISHO, SAI ORA,
USED ON: K30, K35, K40, KT3, KT4
PRICE: £0.95

HS303, HS304. H0306, H5307.453365°P
40400,145700 150P

7,
23"

9

vzsaao sloeSONYSAMSUNG,SANYO,SHARP,
H5318, H0319, H5410 130p SEMEN, SONY, TELEFUNKEN, PART NO: (POWER SWITCH + REMOTE

SANYO
VTC6000, 5150, 6000, 6600, VTCN110, 11,
20, 21, 30, 31, 50 755

N.E.C.
N830. N831, N832, NE33 13019

THOMSON, TOSHIBA SWITCH)
USED ON: KV1612 MK1,KV1612 MK2,

N895 8047 vms300,vr0saso,VTC5400, KV1614, KV2052, KV2056,
AKAI, GRANADA (VHSTJ2), VL01 25p

PVC2300, 6502400 10017
ozlooe, 1600, 2000,3000, N9012. 9013,

519115800 1009
5r05500 96p KV2062, KV2068, KV2212,

9014, 9016, 9033, 9034, 9053 9054, 9055, vTc9100, Nac9300
2209

, KV2252, KV2256,
9066, 9116 9120. 9510, 9520, 9530, V1'C1100, 1300, 1500. 1100. 1150, 1200. HITACHI (V73000), ITT (VR3912, KKV2216V2704, KV2705, KV2706,9510 . 55P 1300, 1500 "P VR P3833), JVC (HR2200, 3300, KV2752PE3, KX2OPS1,

IfEIR2100, 5HR2300. 514R2500,
54112700 mop
VHR3100. 3300. 3310.3400, 3700. 3800,
5/1R177500, 700 110p

3330, 3660), MITSUBISHI

(HS200), TELEFUNKEN (VR510,

KX2OPS2, KX27PS1
PRICE: £2.75
PART NO: (POWER SWITCH + REMOTE

NATIONAL PANASONIC
N5300, NV332, NV333, NV340,
M/366 125p
N5777, NV788 100p
NN/2000. 1952010. NV3000 1309
NV7000, 1957200,1457800 96,

VHR4100, 4150, 4200,4300, 4350, 4770,
5100, 5200, 5300, 5350, 5700, 7109, 7200,
7500, 7530, 7540. 71306 7810.8100, 8200-

519, 610), THOMSON (VIC300,
305, 306, 3301), FERGUSON

SWITCH)
USED ON: KV2022, KV2024`158800,145p

'
In50, 8500. VHRD4400, 4410, 4506 4606 PRICE: £3.00

NV230,2 50, 280, 430, 431, 433, 450, 460. 4610.4710, 4593, 5/0.1 909 (3V00, 16, 22, 24, 3292, 8900, PART NO: (POWER SWITCH)455, 470, 730, 770, 810, 870, 890, AG1000, 8901, 8902, 8903, 8909, 8912, USED ON: KV1810N1K1,KV1810 NIK2,1050
13519

N5370, NV380, NV480. NV630, N57$0,
SHARP
5C200, 384, 3135 386. 388, no. moo.. 8922, 8925) KV1820, KV1822, KV2000 MK1

19V839115850 10019 9500, 9700 1009 PRICE: £8.00
N5606 781/688, 806010. 006015 110p 50,35, 507700, 507750, %/mop, PART NO: (POWER SWITCH 26mm)745G7, 10. 12, 14, 15,18, 30, 130, 400, VCS900 150p USED ON: KV1400, KV1440, KV2040,55470 7OF VC.8300 150P

VC300, 387, 471, 473, 481, 482, 483.486,
BLAUPUNKT, ORION (VH1, 2A), VL02 40p KV2060

NORONIENDE 486496, 8481 000 NATIONAL (NV200, 2010, 3000, PRICE: £2.00
5100, 5140 70p VC402, 500, 571, 573, 581, 582, 583. 684, 7000, 8150, 8200,8400,8600, PART NO: (POWER SWITCH 21mm +V1000M. 1005M, 12.05, 1215, 1235, 1245,
1305, 1403, 1405, V1500P, 1503, 1505K,
1805K. 200016 2405, 25004, 30004,

585, VCSF3 809
VC600, 551- 6a2. 084.685,693. 293-
VC.663, VC653 70

a610, 8620), SHARP (VC2300, REMOTE SWITCH)
USED ON: KV2020

5340514, 3105, 44054, 5000.8065, 900, 1,C772. 779. 781, 782 785, 786,793. 800. 6000, 6200, 6300, 7300, 7700, PRICE: £2.00
995 65p
911001, 1005, 1015, 1025, 1035. 1041,

7810.7822, VCA100, 50A102, 104, 131,
140, 170, 202203, 234, 501, 602, 5011, 8000, 8300) PART NO: 2 PIN (FUNCTION SWITCH)

1055,1065, 1105, 3005, 304, 5n5, 502. 500806.810, 815. 5C1-180, 865, 910, USED ON: KV1612 MK1, KV1612 MK2,
503 80p VC51000,11CT310, 410, VCT1314, KV2052, KV2056, KV2212,

40p
5104 510.2.5933, 11112, 5141,11142. VCTS312 115p KV2215, KV2216, KV2252,V301, V302 90p AKAI (VS10), GRANADA VL08 KV2256, KV2704, KV2705,5110, V333 11°P
V1500T. 5200013, 52000P, 5400H 95p SIEMENS

FM350, FM352, 661355 SOP
IVHSXJ3), in' (VR3993, 3994), KV2706, KV275PE3, KV2756PE3

11250, V460, 59480, 520035542, FV1434, FM485 55P JVC (HR2650, 7600, 7610, 7650, PRICE: £0.40V20036543 13°P
vaoo, 5303, 5380 25P5500 75P

FM391, FM3S2, F64394. FM462 100p
FM461. F0.44164, FNI468, FM551 15019
F15361. #51352, #111363, FM364 120p

7655), TELEFUNKEN (VR530,
535, 539, 550, 630, 6501,

PART NO: 14 PIN FUNCTION SWITCH)
USED ON: VARIOUS
PRICE: £0.50

OR . THOMSON (V309, 316,357,
COM5175000, 16000, NEVHNI, TVP23ORC,

SONY
01,06,1110, S1T6ME 1409 VK309, 411, TX8000), REPLACEMENT IDLER TYRES9000M541012, 5341830, 1040, 1060. 1070,

1190,1120.1440. 1500,1660,1800, 2150,
23M, 2400. 2600, 2600, 2700, 2960, 300,

51.05, S- 07, 51-17, SUS 140p
SLC9, 018000.518080, 51750 165Psuloo,E, stsoso, si_82,30, 518600 /75p FERGUSON (3V31, 8941, 8942) AKAI M132773 1101

MZ366960J2 1102
358, 360, 362, 4010, 4015. 4316,4020,
4300. solo. 501 5 530 535 536 630 635

SLV255 95p GOLDSTAR VXP0521 1T17

TREFIJNKEN AUTHENTIC (NE150), DECCA VLO7 40p
540, 730, 735, 519220, 225, 245, 581032.
2965, 2969 821, 925, 1/XL25 3019 HITACHI 6881471 11-03

4EVH1. VCP, 51-11204, 2004, 2204, 30E0, 58400, 58410, VR446543449 1309 6861482 1104
3060, 4008, 460, 4012, 412, 512, 600, 666, VR460. 1/11540, V11549, 591640 70p (VR8300), GRANADA (VHSTJ3, 6886971 1105
744.774, 7905, 800. 820, 900. 974, 519200,
V182949. 2956, 2957.5'4120 909
v0150,180, vRi000. 200. 201, 206, 212,
250, 254. 288 300. 303, 3030, 312, 33,
3312, 404 555, 700, 704 708, 712, 770.

'119520.9111529, VR620, 511920 70p
V19530, V11535. 511539, V5560. 551530.
58359 75P
8940. 1091925, 1930, 1940. 1950, 2960,
925, 930. 940.95° 90p

WJ1, WJ3), ITT (VR3913,3914,
3963), JVC (HT7200, 7300, 7350,
7700), TELE FUNKEN (VR450,

JVC./ PU 489678 1106
FERGUSON PU 51380 1107

PU 51402A 1108
780. 844, 900, VH F2. Vi43 SOp
VH1, 51-12A

8920, VR1970. 1980.2920, 2925, 2930,
2970.7921,7926 7931.7970,7971 7950 520, 529, 540, 549, 620,640,920, PU 55373 1109

PU 55374 1110976 7981, 975, 960 65P81200, 930, 932, 935, 960, 980,990, 1920), THOMSON (V4100, NATIONAL VXP 0329 1111PHILIPS VR2931,4945 2941, 2971.3935, 3945. VK308, 309, 312, 410), PANASONIC VXP 0343 11125R6460, 556920 '2.-9'
V1813540 10°

3550, 3965 3975 4935, 4944), 4942, 4945,
496, 55114970, 6000, 7932, 7959, 7979 659 FERGUSON (3V23, 29, 30, 8923, VXP 0344 1113

825186, 286291. 292,468, 471. 562, 571,
761, 5Ft201, 202.51320051. 20052.
20RW7. 25801. 25802. 302303, 305.
91SL306152, 35502,35803, 635E17, 71584.

VR1935 1°4'VE12915 90P 8924, 8929, 8930,8931,8940) VXP 0401 1114
VXP 0433 1115
VXP 0463 1116

THOMSON71555, 71558, V588552, 91562, 92683, VXP 0521 1117
YR.6180, 6185, 6285 6290, 6291, 6293,
..6-7. 6390.6391, 6393, 6467, 6468 6470,

551000, V410, 430, 450, 510, 520. 530,
546620, 039 640, 4240, 5115540 6Sp

GRANADA (VHSAY3), SHARP VLO8 60p VXP 0581 1118
5561, 6570, 6581.6670, 6676, 6760, TX8000, V309,11357, 5K411 760 (VC200, 391, 384,385, 386, 388, SANYO 1430662115620 1119
5E53E64, 865134 92053 85p
555442, VR6542 70p

9X8500, 5342, 343, 351, 352353, 380,
364, 368, 4210, 4230.4260, 4400, 5500. 390, 393, 9300, 9500, 9700) SHARP NIDLOOSGEZZ 1120

582025,1612580 100p 6000, 8564 90p NIDL0006GEZZ 1121
VR44539. BR4458920, 5134455922. 5320,1/321, 5323, 5326,V4200, NPLY0107GEZZ 11223,,,v.3 leap
VR6548. VR6648, VR4958620,
9x16648695 11019

V4000 000
V333 100p
V340 90p PANASONIC

PRICE
20p EACH

V4100, IiK308, VK309, VK410 120p
VK300, VK301, VK302, VK303, VX305,
563301 13319

MODE SWITCHES 16p EACH FOR A PACK OF 5 FOR EACH MODEL
1319 EACH FOR A PACK OF 10 FOR EACH MODELSABA

VR6420. 6435, 6440.6460, 6480:6620,
0770, 7200, 8420, 24/0, 70, 2526 3820,

v6312 65p NV2000, 2010, 7000, 7200,7800 (VSS0048) £3.50
4410, 4020, 6910, 6A70, 6020, 81320 135p
YRE004. 6005. 6011. 6014, 7004, 7011. TOSHIBA

NV230, 260, 430, 810, 870, 2300, 4300
WSS01101 c2.257:14. 8011, 8014 BERLIN90p

452900. 556000, 556012, VR7000.
555 V57 1/5p
V33. 531, V51, 553, 59600, V9680 asp NV830 (VSS0091) £2.10 GRANDATA LTD

5197720,195860138 130p 551.1/63, V65, V66, V67 150p
655005, 5HB7000 1309
1916505, 6007, 6008, 6009. 6015, 9016.
%719, 5038, 7006, 7007, 7016, 7018,

11580B, OV8561. 1/71, 73, 74,75. 81, 63, 35,
88

12°P5108 5109 5199, 5209, 5509 1209

NV300, 333,340,366,688,777,778
(1/SS0060) £3.75 Tel: 0181-900 2329

300E 66p V91G, V95G TISp NVG21, 25, NV1465, NVD80 (VSS0175,A) 62,00 Fax: 0181-903 6126
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VIDEO SERVICE KITS
AMSTRAD
%/CWT.)

Contents
BELT SET. PINCH ROLLER. REEL IDLER. VIDEO LAMP
Order Code: 5041

FERGUSON & JVC
3V42/43
HRD455/HRD725
Contents
BELT SET. PINCH ROLLER
CLUTCH MECHANISM. TENSION
BAND
Order Code SX37 £16.00

VIDEO SERVICE KITS (Cont.)
VT/ liVTW

Contents
BELT SET TN? REEL TABLE
TYRE. SUPPLY REEL TABLE

£5.50 TYRE. PINCH ROLLER FF/REW
IDLER. CLUTCH PLATE,
TENSION BAND
Order Code:U(45 £13.00

Economy Kit Contents
BELT SET. PINCH ROLLER
SUPPLY CLUTCH. TAKE UP
CLUTCH
Order Code SK38 £9.00

3I/58i59164165
FIR0170/1602103301300:320370/400T43BE.20700750
HRS5000
Contents
BELT SET. PINCH ROLLER. IDEA ARM TENSION BAND
Order Code SK44

3V29.13V30

IR720073007350
Contents
BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRES
Order Code 51105

3V35/35.333B49
H801101111120/225
Contents
BELT SET. PINCH ROLLER, TENSION BAND. IDLER TYRES

Order Cede: SK04

EV3113142
HR76{076107650,7655
Contents
BELT SET. TN REEL TABLE
TYRE PINCH ROLLER. REEL
IDERL TiLi CLUTCH. TN IDLER.
TENSION BAND. VIDEO LAMP
Order Coder 5033 £11.00

3V35/3636133/49
HRD110/111/120/121/225
Contents
BELT SET. TN REEL TABLE
TYRE. SUPPLY REE.. TAR: F
TYRE PINCH ROLLER. TN
CLUTCH TN IDLER. REEL
IDLER. TENSION BAND
Order Code: SK35 £18.00

3Vc03It30
HR7200/73C0.7350
Contents
BELT SET, TN REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. REEL
IDLER. TN CLUTCH. TL` IDLER.
TENSION BAND. VIDEO LAMP
Order Code: SK31 £10.00

3V44/45148133154/55/57
rit1P50HRD140/150158/150
HR02501257,565/566/755
Contents
BELT SET. PINCH RO/ f FR.

CLUTCH MECHANISM. TENSION

BAND
Order Code SK39 £15.00

£7.00

fT52/61.52E3i64.55/65785540
Contents
BELT SET. PINCH ROLLER,
FEREW ARM. CLUTCH PLATE.
TENSION BAND
Order Code: 51(49 £14.00 Order Code SK50

Economy !Et Contents
BELT SET. PINCH ROLLER.

FEREW IDLER TYRE PUP REEL
TABLE TYRE. SUPPLY REEL
TABLE TYRE

Order Code 5/(46 £3.75

Economy Kit Contents
BELT SFr PINCH ROLLER.
FFREW IDLER

MIS

VT400405/410113L14/15;18142012526/28.43031/35/48i45(149B/
510''520525"2&530/.15736540/545'4&'4&570/9576''580'85188
Conti*
TIMING BELT. MOH ROI I FR FFIRBV ARM. CLUTCH BASE.
TENSION BAND
Order Code SK52

VT103110111/113/1151118/120/1251128/130135136f145,153/
I75;220i225,2501255,258125(W11.30
Contents

£5.00 BELT SET. PINCH ROLLER. FUREW ARM CLUTCH PLATE.

TENSION BAND
Order Code SK51

£5.00

Economy Alt Contents
BELT SET TN REEL TARE
TYRE. PINCH ROLLER. REEL
IDLER. TYRE TN IDERL TYRE
TN CLUTCH
Order Code: 5634 £5.00

Economy 101 Contents
BELT SET. TN REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE PINCH ROLLER. TN
CLUTCH. TILI IDLER TIRE. REEL
IDLER TfRE
Order Code SK36 £5.513

Economy Fit Contents
BELT SET TN REEL IDLER
TYRE. SUPPLY REEL TABLE
TYRE PINCH ROLLER. REEL
IDLE TYRE TN IDLER TYRE.
TuctuTcH
Order Code SK32 MOO

Economy tit Contents
BELT SET. PINCH ROLLER

Order Code: SK40

FISHER
FVHP9059L-6W7/905310/311:316318
Contents Economy Kit Contents
BELT SET. PINCH ROLLER BELT SET. PINCH ROLLER.

'ELLER. GEAR IDLER UNIT IDLER TYRE

TENSION BAND
Order Coder SK57 £13.00 Order Code: SK58 £5.00

P/HPL3.15/618/620622.71 071 1171 5316/7X721722/725/
730330540
Contents Economy Kt Contents
BELT SET.PINCH ROLLER. BELT SET PINCH ROLLER.
IDLER. GEAR IDLER UNIT. IDLER TYRE

TENSION BAND
Order Coder SIMI £1 1.00 Order Code: SM9

HITACHI
INT33

Contents
BELT SET. PINCH ROLLER TENSION BA.ND.IDLERTYREES
Order Code: SK08

£3.00

£5:00

UNIVERSAL TRIPLER
Price: £4.00 each

AMSTRAD MODE KIT
Price: £2.75 each

SEE OTHER PAGES

FOR MORE
GRANDATA BARGAINS

PANASONIC
NV2000NV2010
Contents
BELT SET PINCH ROLLER
TENSION BAND IDLER TYRES
Order Code SK83 £5.00

£9.75

£14.00

NV7000NV7200.NV7800
Contents
BELT SET. PINCH ROLLER
TENSION BANd.) IDLER TYRES
Order Cade: SK02 0.00

NV300(Ni533r..SNV333:NV34WW365
Contents
BELT SET PINCH ROLLER. TENSION BAND
Order Coder SKOI

NV2030/r452010
Contents
BELT SET. PitCH ROLLER. FT
IDLER. PLAY ;DWI. TENSION
BEND. VIDEO LAMP
Order Code SK13 £6.00

NV7000NV720I157600
Contents
BELT SET. PINCH ROLLER.
IDLER UNIT PLAY IDLER
TENSION BAND
Order Cede: SKI1 £8.50

NV300NIV330INV333iNV340INV3.66
Contents
BELT SET. PINCH ROLLER.
IDLER UNIT. PLAY IDLER.
TENSION BAND
Order Coder SKIS £7.00

ER TYRE
E5.00

Economy Fit Contents
BELT SCI. PINCH ROLLER.

TYRE PULLEY TYRE

Order Code SI(14 £3.50

Economy Fit Contents
BELT SET PINCH ROlIER.
IDLER TYRE. CLUTCH TfRE

Order Code SK12 £3.25

Economy Fit Contents
BELT SET. PINCH ROLLER.
IDLER WEE PLAY IDLER
TYRE

Order Code SKIS £3.25

NVG71NVGOAINGIOINVG11iNIVGI2NVG14dIVG15INVG16"

NVG18,,NVG3ONVG12014VGI3CIANG4001NVH (PX/ACY

AGI 810 (PK}
Contents
LOADING BELT. CAPSTAN
BELT. PINCH ROLLER. IDLER
TENSION BAND
Order Coder $627 £6.00

Economy Kit Contents
LOADING BELT CAPSTAN
BELT PINCH ROLLER. IDLER
TYRE

Order Code 51128 £3.00

1,1V332

Contents - Economy Kt Contents
BELT SET PINCH ROLLER BELT SET. PINCH ROLLER

PLAY IDLER. FF.F.Et1 EIER PLAY IDLER TYRE FPREW

TENSION BAND. WRE IDLER TYRE

Order Cede SK20 £12.00 Order Code SK30 £5.10

NV230/250260280/4304450,460,4705-50/810890,
AG1200PWAGISOOPK
Contents Economy Fit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
IDLER. TENSION BAND IDLER TYRE

Order Code $K23 E6.00 Order Cade: SK24 E3.25

NVECION11E88

Contents
BELT SET. PING H ROLLER.

PLAY IDLER FF2REW IDLER.
TENSION BAND
Order Coda: SK2.5 £12.00

NIV730/NV770

Contents
SLOT IN BELT. LOADING BELT.
PINCH ROLLER. D_ER UNIT
TENSION BAND
Order Code SK19 E5.00

Economy /0 Contents
BELT SET. PINCH ROLLER.
PLAY IDLER TYRE FF./REA'
IDLER TYPE
Order Code: SI(26 £6.00

Economy Et Contents
SLOT IN BELT LOADING BELT.
PINCH ROLLER. IDLER TYRE

Order Code: SX26 £3.00

NV37ONVM0/4501630780'830.18501AC1OOPK/AG2200PC
Contents Economy Et Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
!Mgt TENSION BAND IDLER TYRE

Order Coder 51121 15.08 Order torte $K22 £2.75

NVIriNV788
Contents
BELT SET. PINCH ROLLER.
IDLER UNIT TENSION BAND
Order Code $W £6.00

Economy Fit Contents
BELT SET PINCH ROLLER.
IDLER TYRE

Order Cede SKIS £4.00

VIDEO SERVICE KITS (Cont.)
SHARP
VC381

Contents
BELT SET. PINCH ROLLER.
REEL IDLER. TENSION BAND.
VIDEO LAMP

Order Code 5X47

Economy !fit Contents
BELT SET. PINCH ROLLER.
REEL IDLER TYRE

Order Code SK48 £3.25

VOSCONC571NC581NC582NC5EI3VC5BANC5F3
Contents Emiateny Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.

REEL IDLER. TENSION BAD REEL IDLER

Order Code SK60 £9.50 Order Code SK61 £5.00

VC7BTA(C7B1CAC7822,VC765WC78VIC7.73.VC8001
VCA100NCA1O2VCA104tVCA2O2
Contents Economy Alt Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.

REEL DRIVE UNIT. TENSION REEL DANE UNIT TYRE

BAND

Order Code SM4 £13.50 Order Code: 5K65 £3.75

VC661NC.6821I/C684/V0555NCMVC-693VCOFIVC700
Contents &maw IR Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL DRIVE UNIT. ice, NSIEIN REEL DRIVE UiNIT fr RE

BAND
Order Cede: SK62 £13.50 Order Code: SIG3 £5.00

FOR MORE DETAILS OF OVER 500
TYPES OF SERVICE KITS...

PLEASE RING US!

BACKUP BATTERIES
REPLACEMENT PHILIPS NI -CAD BACKUP BATTERIES
Replaces Ferguson Part No:
00E6-067-001, used on TX10, L2V LOOP

Replaces Philips Part No's:
138-10138, 138-10313. 1.2V -90mAh 100p
Replaces Philips Part No's:
138-10229. 2.4V - 90mAh 1809

REPLACEMENT FERGUSON NI -CAD BACKUP
BATTERIES
Replaces Ferguson Part Nos:
00E6-066-001, 2.4V
Used on: 3V35, 3V56, 3V58, 31165 200p

REPLACEMENT
LINE OUTPUT

TRANSFORMERS
Description Price Order

Code
HITACHI 2433752 1500p LOTO1
ORION 3714002 1500p LOTO2
FIDELITY ZX300 1500p LOT03
FE TX100 90 DEG 1500p LOTO4
SABA 490007182 1500p LOT05
FE TX90 WHITE 1650p LOTO6
ITT D307/37 EQ 1600p LOTO7
BLAUPUNKT 210 1600p LOTO8
GRUNDIG 2922010 1600p LOTO9
ITT CVC800/1/3 1500p LOTlo
iTTD218/37 EQ 1600p LOT11
NORMENDE 5255 1600p LOT/2
SABA 81000 200 1600p LOT13
SALORA T236 EQ 16509 LOT14
SABA 911-50-24 1600p LOT15
SABA 770223500 1600p LOT16
TELEFUNKEN AT1 1450p LOT17
TELEFUNKEN EQ 14009 LOT18
SALORA FM02186 1600p LOT19
NORMENDE 5255 1600p LOT20
ITT CVC 1150/1 1500p L0T21
ITT COMPACT 80 1500p LOT22
FE TX100 GREEN 1450p LOT23
HINARI CT4e5 5113 15009 LOT24
SELECO 6320410 1600p L0T25
BLAUPUNKT 8867 1600p LOT26
ITT COMPACT 01 1450p LOT27
ITT CT3326 MUL 1500p LOT28
ITT D066/37 EQ 1600p LOT29
ITT 3546 EQ 1500p LOT30
LUXOR 5810110 15009 LOT31
SABA 849380920 1500p LOT32
HITACHI 2434141 CP 1450p LOT33
FE TX100 110 ID 1700p LOT34
HANTAREX 28021 1600p LOT35
SHARP C3700 EQ 1600p LOT36
HITACHI 2432981 CP 1500p LOT37
FERGUSON 0003-508-002 1650p LOT38
Fits Chassis TX99 41Cm ÷ 51cm
Used On, 51K2, 51J8, 51J7, 41H3,
41H3, 41H2, 51K3
PANASONIC TLF14567F 18509 LOT39
Used On: TC2043, TC2243, TX300
PANASONIC TLF145e8F 18509 L0T40
Used On: TX2231, TX2244
PANASONIC TLF145B4F 2350p LOT41
Used On: TC2210, TC2160,
TX1752, TX2112
TX2112, 7)(2162, TXC22
PANASONIC TLF14586F 2350p LOT42
TC1651, TC2051, TC2061,
TC2253. TC2263, TX5500
HINARI 1600p LOT43
Used On: CT15
HITCH, 2434274 1250p LOT44
CPT2174, CPT2176, CPT2178, 2434274
We stock line output transformers for over 100 different
models. Please ring 0181-900 2329 for more information.
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IDLERS & PULLEYS REPLACEMENT
AKA
1S1-2 VS46. VS15 FF-WW IDLER
553,E.V.M.58,59
951-2. VS5-5. VS15 T -UP IDLER
VSIL E. 1259. 59
8/5960 IDLER
VS -Q5. 126, 156, IDLER ASSY
85IEE. 24E244,245,247,248,250,512 515, 516
5,571, M, 100, 112, 115, 116,205, 220
W, 4703.8 T -UP IDLER

-44cm VS94330
VP71 X. V7:348!0 UNLOADING
V98507. VS3800 IDLER
187=4:1M300 REW IDLER
15357, VS4900
VP88 IDLER
151.3. 4, 9, 12 REEL TABLE
155, 06
L=. 3S,27.53.55 CLUTCH
'WSW 75. VSA77
55E700 F IDLER
553230 REW IDLER

AMSTRAD
1 -7,403 IDLER
I'VETI. VCR 4500 CLUTCH
5094800, 90400, 513119700
TYR,. 9014500 GEAR HOLDER
5.0446180. VCR5200. 50509000
12511.5054600 REF CLUTCH
5045200
4016000,VCR5100 CLUTCH
10945C0.,VCR3000 CLUTCH
VCRS5CO, VCR4600 moo KIT
10947W
MOD .KTT TAPE CREASING FOR AMSTRAD
VC51.33, 4600, 4700

FERGUSON
3430,3901.3516 T -UP IDLER Pt/47752
5(4,2250,8900,8901, 8974. 9806
2115,31722 1 -UP IDLER PU.492111

8E33.8909, 8912, 8922
32"3,3925 5130, REEL IDLER P120967
3/31.3V32,38/35,8923. 8924 EWE 530,6031, 6940 M41. 8942
7/23,3931 ROLLER ASSY PU49042,9
31-5.3930,3931 T -UP IDLER 51402
3.32.3'135, 3936, 3V39. 3539, 3V49, 8930.8931, 8940, 9341, 8942
3/23, 3800, 3V31 TUP CLUTCH PU51390
3132.199*. £e31 , 8940.8941, 8942
aos. x:743538 REEL IDLER P1.5474
3134. W49, 9343, 8844
3520 3536. 3v38 T -UP CLUTCH PL66.273
?435.3V49,8943 8944
7.58.3179, 3068 IDLER ARM PU93645
3165. EV10, FVI 1, fV12 EV13, FV14, FV20.FV21, EV22 FV26
1130. FV32, P/33, 8950, VC141L
31,z 3V43 CLUT1'.5- LAMY 4155,322
3:433544,3545 CLUTCH ASSY P13764
7948. 3653, 3854, 3556, 3057. 8947. 8948
7/42 3843, 3544 TUP CLUTCH PIPME43,14
31.3V48,39.53,34/54, 3V55, 38/55, 3V57, 8947. M48
35.42 30/43.3544 SUPPORT CLUTCH PU5E044.1-5
2885. 3848, 3953. 3V54. 3V5S. 31SE 3557, 8947,8948
MCC. 3901,3110 LOADING IDLER PL M3S91
341/823292, 8900, 8901. 8902, 8903, 6904, 8506, E939
2602,8922
WM 3V01,3V16 P.EW IDLER PU4480
MEC 18590,8901, 2904, 8906
3716.3922, 8902 IDLER PU4.9281
8950.2912,8922

FENER
F1424217. 520, 530 EF-REW PULLEY /6635531
,52615. 618, 620 COMP. IDLER ASSY 5143=0407300
AW40622. 710 711, P16P720, 721, 722, FVHP725, 730.833
F.,,,F340,905, 906 PWIP908, 906;911,1560915, 915 918
P.9P515. 618, ent GEAR IDLER ASSY 8143049340M70
,-;,,, ,. 710, 711. FVHP720, 721, 722
=898'725. 730, 8301560840
I1 -.5m-^615. 618, 620 WELT -UP ASSY 191/3 0410/7096/
65.4932.710, 711, FV6P720, 721. 722

642. 733. SW FVH4340
225.43C6,93e, 938, GEAR ICIER ASSY ID -1049-492400
FMW910. 911, 915. EVHP316, 918
10445/5, MO, WO, 9XER FI1L33420400707
5.WiP299. 5040 5036

X0,5075,5100
4845W40. 55,140 REEL DRIVE ROLLER
IVW1, 10, 20
291,Th-75,9647, 990 CLUTCH F12430E104E4293
884188420, 520, 533 IDLER
-8.T.420, 520, 530 TAW UP IDLER
5568M0 -WADING GEAR
V5M3800 REEL DRIVE PULLEY
7333500 et ER
ME:VOW REW IDLER

NOLDSTAR
a-Tv/228,1232, 1240 CLUTCH GEAR 435033.4.
5451241, 1242. 1243. GH11244, 1245,1246.6651747, 1248. 8000.
&NEM, 8210, 8215, GI-NPS1. VCP4100,4'30
GEN1221, 1222,1240 IDLER
351241..1242, 1243, 00311/12,14. 1245_ 1248 GHV1247. 1249. 90:0_
8N8290.8210, 8215, 1361/P$1, VCR4100,430

IMO
I1aVX120 REEL lOtER
VC2 IDLER
ar,..4.,n01.35 IDLER
-ex_4. VXL%- CLUTCH
ec.A. W4.12,1eXL28 WALTER POST
..T.....V.VXL3S. 575300

-- CMS CLUTCH
..,._1., YX16 GEAR HOLDER
YET. YX18. VX1-3 CLUTCH

IMAM
4"T-319763-64 CLUVCH ASSY

4,17, 19,38, 57,2488. 30, 35,29, 52,61
se. eN EN 330, 640, V1155
i-x..270. 107, 110 CLUTCH ASSY
T. --L ILI, 115, 118, 200
=A_128 130. 135. 138, 145, 150, 175. 225, 250.
-.8 W 38.260, VT120
.---xyr-A-80t,7000 EFAEWIDLER

iimgmco9M80800

;RYA PLAY IDLER

W--;15:00 ""
F-REW PULLEY

48M3X-9500,6583 FF/IEW IDLER
C151C. 4CO, 97)058900

9800
E3:0. 9700

PLAY IDLER 6861482
6861491

M1322773

EV327815

EV321979
MZ366960J2

PU47752

PI246381

PU4E380

EV336067
BR 347711

.M1_373043

EV321761
W321762

150280
150873

15'2E4

153202

(TAPE CREASING4

40000009

6879515

89.9SEQA
66E16972

5413663

6414221

634531

8681477

9700 IDLER 631505
acme 60w 530. 6803 IDLER

Ff RON IDLER 685097
Wu, in, 17,19,34, VT35.38. 33. 52. 61, 62

M:8. Ka, 640
110,111.113 F-REW ARM 6E86792

1'8.119. 120,125, In, 133, 135, 1M. 145. 150
720.225,250, 255, 258, 280, VTLIG

IIMIL 45.41$413 FREW ARM 0037054
e81-44,4.419, 420. 425, 4040, 429-430-431.435
4E40Ia 4w, 493, 510, 518, 520, 525, 526, 530, 535
443540.545. 546. 548, WE 575, 576. 580.585
amp_ trims 626, 630, en. 615. 640, 645 646, 07550 85

E76.410. 413 CLUTCH RAF 699M51
1128T4.475,413. 420,425.42$, 428, 430,491,430
OWE 498. S18.51S 520, 525, 526, 530.535
15MIE.5044 545.546, 648, 570, 575, 576, 580.565
/1191_11118845, 626, 633, 635, 836, 640, 645, 646, 07583, 85
W age T -UP IDLER RAKE)

REW IDLER
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1/7080.5500. 0800 FS -BRAKE 59615,75
VT9700,9997
!VALHI TV
OUTPUT MLWITLE 14M 6251
OUTPUT MODULE 6M6292

JVC
HR130, 3660.4100 T UP IDLER EMIL
6197200, 7600, 7650 1 -UP CLUTCH
8E17E65, 7300, 7350 7610
HR7200, 7303, 7350 REEL IDLER
1117800.7610, 7650. 7656. 77W
1457600, 7610, 76E0 ROLLER ASSY
HR7655, 7703
111803013660, 4100 T -UP IDLER LRG PU47752
6197200, 71r00, 7650 7 -UP IDLER 6L51462A
657655, 650110, 840111, 65732.0. 7350, 7610, 3358D120-121, 225
6801117,14911120,121, TUP aU10,4 P825473
650225, HRD111,
HP0110, HP29120-121, IDLER ARM P925 74.3-8
H523235.HRD111
HMI 70, 180, 210, 230 IDLER ARM PU58465
HR0.120, 370, 400.430. 470. 530 700. 750, 950. 3000
HRS5200,6055500
650455,HP.D725 CLUTCH MECH 5.1M2822
AIRD140, 150, 157, 158 CLUTOI MECN PLATME
65.01160. 250 757, 565. 566, 755.4-471P50
1893300,603330 REW IDLER P045265
6R3660,654109
1895140, 150.157, 158 TAKE LIP CLUTCH PU56045-' 14
HP0160, 250.252 455. 585,566, 725.755. l'84P53
8431140, 150, 157,158 TAKE UP CLUTCH PU55944-1,5
5151160, 250,257,455, 565, 566. 725,755, WWII

H52CO
55200
145200
65905, 307, 318 319
65407. 410, 710
49306. 307, 315 319
65400, 410, 710
65320
P48387.338,411.421
HMCO, 301, 302 310
46205. 367, 318. 319
115400, 410, 710
HS306. 307. 318. 319 GEAR WWEL
9484-00.410, 710

NEC
riiati..ht:11,PQ3.7..8811 TAKE UP CLUTCH
4930, 88431, N832, NE33 TAKE UP IDLER
50920, 5831, 4232. 5833 REEL IDLER
4895 TAW UP DLER SMALL
N911, 4915, 4916. N917 WEL DRAW HALEY
49012. 9013,9314,3016,9033, W -M, 954.5055.90659110
749510.9520, 9530,9610

NATIONAL
NV322, NV6130. NV688, IDLER UNIT 0X0044
N5'777. N1/788. N6332. AG6103, 6200. 8803 6810
NVIDE NV333- NV340 IDLER ARM 3L0697
417366
NV303, NV330, NV333 IDLER UNIT VXP0401
94340, NV365
N5303, NV330, NV333 PLAY IDLER WCP0433
198040, NV366.20/8620
M.1300, 45332.42333 ACTION GEAR VDGOEI6
57/390, 583655. NV603. NV777, 0.1753. 55250 Nv2075. WOO. 7000
036010, AG6015
NV333, 505688, NV2030 LOADING GEAR 1/XP0325
NV3000. NV7E00
51000. NV42 4943 INTERMEDIATE GEAR 13(0x317
NV340, 46366, 418590 NV777, twee, Nst2040 5052010, 390a 7000
AG6010, /8550i15
N0330, NV333.141040 CAM GEAR 5X30153
49366, 48/777, NV788
6V230, NV260. 91760 IDLER ARM 5X66521
NV280, 845370, NV330, NV430, NV450, NV4440, NV466, NV470. 59480
NVESO, 49650,71V730, NV780, NV010, NI/8=4, TIVE50 NVE30
47/G7, NVG9, N0010, 505311, NVG12 WIG 14, NVG15. 49316, VG18
59533. 7591340, AG1003.AG1200, 1500, 1810, 2100,
032200. NV8165, 445670
1'0279,841/430 591370. CAM GEAR V1909200
756793. 568311 411650. 61310, NVG12. 65 318
41/730, 15770 IDLER UNIT 10E10581
NV2030, 20103000 IDLER UNIT 0X00331
NV2C00, 2010, 3093 IDLER UNIT VXP6329
44/2030, NV3000 CA,M GEAR 90006e9
917000 720, 7800 IDLER UNIT VXP0344
61/000,72CA 74:0 CLUTCH `1X00333
408I50.8200,8380, IDLER UNIT. VXP02.*
#493400 9200 8610.8620
1868X07, 8400.8500 RAY ICIER VXP0243
11.18010, 8620
41/8620 CLUTCH VXP0343
NV332, 479230, 51.33S IDLER 90440456
505324 .2'15321, 753525 PULLEY UNIT VXP0707
7599340, AP/GM
NV230. 508/250, NV780 WORM WHEEL 104P0604
531430. 99450, NV460. 58/465,7281550, NV730, NV770, NV810
401770, NVESE AG 1010
NV370. 00,330, 41/1630 IDLER VXP0523
40793, 489330
NV370 CLUTCH GEAR VXP0696
705937, NVG I 1, NVG12 WORM WHEEL 10(P0694
MVG 14, NVGIS, ANG18 Nvcao. NV6120. 5N3130; NVG400, NVH70
5052000. 410, 3090 LOADING GEAR 8E13E035
7597000,7206, 7800.8000
mem.. W250. 50370 LOADING GEAR V7IP3520
NV430. WA:W. 48460, N5633. NV730, NV770, NV780, 55810
NV830, NVMO, NVG7,745310. NVG12, 5/315,11/1.30 653120
NGV130, NVG400, 81/140,03/000
NV230, NV250, NV2135 CLUTCH GEAR
58/200, N9430, 411450. NW30. NV770, 0650810. 505870, NV890
NVG7. ANGIE ATVG11, 4%12 NVG14, 505315, 5050318, NMI)
NCG1281. NVG130, NVG400, NWT), AG1003
40230, 501250. rqww LIMITER ROLLER
74V280, 6/3'0, 50P/333. 9/340,11861365. 480370. 94430, 781450, NV460
459165, 746630, NVMO, 411777,45780,1814788, 05810,191/830,48/430.
NV870, 713890. 4472000, 5080010, 7270,7800 NVG7, 505310 NVG12,
505314, ANGIS, N5G18, NVG30, NVG120, 5053130. NVG400. 5051I70,
A61000

4249280
P,34E2A

PU48967

PU49742A

MATSUI
571733, 735. 750, 755, CLUTCH 250.400005
VX810,826,650 Eat, 390
VHTTO, 735. 750, 755 UMITED POST LEVER
5X770,96CL 810, MO ASSY
1/74950
002000, 00918 IDLER REEL
MOM. VXMO REEL UNIT CLUTCH

MTTSUEISH
W306,302318, 319. GEAR ASSY 522800201
65406, 410.710
65337, 338, 347,349 IDLER 552801701
60411.412.421,440510,98828.14S893,6 415610,81SEWHSE20, 65E20,
HS670
65306.307, 318,`319 IDLER 641034931
65407, 41E, 710
HS347, 349, 412 IDLER 522902002

HS826, 50830, FISE10,87SE20. HSE30. RW-70
HS337. 303,411,421

TAKE UP IDLER (LARGO
UNLOACENG IDLER
REVAND 011618
SUPPLY RWL 5220001E1

TAKE UP REEL 5226.00102
DISK
REEL DISK
PULL DISK
PULLEY
CEA9 WHEa

SA.IE40
VR605, 518870.5800 CLUTCH
1991180. 1200, 1630, 2530 3200,3360
VR3500, 3600, 38E0 UMITER POST
'581100,1200, 1600 2500, 32CO, 3300. 350E 3690, 3700
VR605, 819880, 99900 IDLER
9142500. 3200330E3SW 3500,3930
V19705,101605, 119906 IDLER

SANYO
VHR1110, 1150, 1200 IDLER
OW 1 3CO, 15,30

5220063E
522P00001
522006201
5410711E1

641071031

850020000

1470 -667T -147W

23044

ESSO
ES

£580
220p

17Sp

750p

E460
100p

150p

20050

4228

1200p
1054p

500p

240p

160p

420p

030

0.50
280p

£625

325p

400

4.00

32050
£450
04.00
E610
420

420

£300
MOO
425
£150

61.50

150p
IDOp
200p
560p
MOD

475

E350

60p

476

E050

400

E0.65

403

110p

420

4.50
80p
8Dp

El.<0
75p

300p
809

80p

250p
3099
400p

160p

3039

£1.00
61,50

COW

£1.50

1250

0_50

420p

E1.30

280p

1109

ESC*

1/TC15020,5150, 6000 FF-REW IDLER
VT05503, VTCM10, M11. 1820, M21, S430.5931, M5D
VI479100, VT03300 IDLER
VTC9300 PP ROLLER ASSY
VTCM10, MIL M20, M21 REEL DRIVE PULLEY
VTC-M30, M31, MS0
11-612103. 2300. 2500 IDLER
ViER2707
Vital i/0, 5150, 6060 PULLEY
VTC6500
VTCM10, M11, 6120, M21 PULLEY
VT05430, M31, M50
96601100, 3300. 3313 REEL DAVE
1,1-460400.3703. 3806 ROLLER
VIIRD50E8/830700
VPR5830, VT68790
5705400
VTC3003 FWD LIMITER
V1L-3060 IDLER

SHARP

LOADING ROLLER

IDLER ASSY
IDLER

vacs 687.m DEER AMY
VC684, 685, 43, 699, 700 74 VCWIL VC6V3
VC7370. VC7700. 7750 PLAY IDLER KIT

1430-7417-200EI 2502

143-0551T-01403
14306471-0/1033
1.4.4)-6621,10350

960
200p
£5.80

5130374399 300p

14306621 01201 8520

143-0-6620-1050 E5.50

1430-6E2T-15621 350p

1430-6611413800 809

74111103I.GEZZ
NES nrocr Ezz
NPLYV0107r4477

NPLYV0341-,
5000.151007

450
750p

110p
110p

£5.15

0.50

FAULT FINDING GUIDE BOOKS

Satellite Fault Finding Guide Issue 1. Listing
about 1,000 faults for over a range of 24
different brands. Order Code: BOOKO5.

Price £8.50 - No VAT.

Video Recorders Edition 2

List more than 4000 faults
for 43 different brands

Price f9 45p Only. No VAT. Order Code: BOOK01

TELEVISION
Edition 5

Lists more than 6,000 faults with 306 pages
covering 58 different brands

Price: 1450p only -no VAT. Order Code: BOOK02

Satellite Repair Manual Edition 3

A comprehensive guide to receiver reviewing,
featuring stock faults and installation tips.

Price 1400p Only No VAT Postage 100p
Order Code: BOOK03

SEMICONDUCTOR COMPARISONS 1995
Listing more than 29,000 Semiconductors

with suitable alternative complete with
descriptions and base information.

Price: £13.25- No VAT. Order Code: BOOK04

VIDEO HEAD CLEANING STICKS

Order Code: SP14
Price 17p each 15P each pack of 10pcs

13P each pack of 25pcs

VIDEO MAINTENANCE TOOLS
Set of SaAllenke:s packed in

atlet
r Code_ TOOL9

rII;7T2, IL _ Price 125p

2,9m, SECLifiCally 18 013821 for vidix7 maintc-nalcc

Solder Mop 1.2mm x lOmetres 400?
Tubed Silicon Grease 50 gram 200?
Tubed Heat Sink Compound 25 gram 1513P

UNIVERSAL HEAD EXTRACTOR TOOL
Hand tool designed for

4 extracting hard to remove
heads without damage to
either the head or the
mounting assembly.
Adjustable so as to suit
various brand heads.

PRICE -d50

G RAN DATA LTD
Tel: 0181-900 2329
Fax: 0181-903 6126



REMOTE CONTROLS
Description Order

Code
GRUNDIG
TP160E RC 107

TP200, TP300 RC 380

TP400 RC 401

TP590-600 RC 600

TP390,TP610 RC 610

TP621 RC 621

TP630, TP650 RC 650

TP660 RC 660

TP661 RC 661

HITACHI
CLE800-CLE830 RC 140M
A6174021655602 RC 192

A512120(230 RC 900

A514790 RC 901

A5088470 RC 902

A518612 RC903

SCL002 RC904

C2096 RC 905

A511940 RC 906

655602H RC 907

rrr
IFB13, 14, 15 RC 143

FS4 RC 148

RG305 RC 305

RG306 RC 306

FS911-10/1 RC 307

VS5 RUK RC 308
VS4-1 RC 310

MULTICONTROL (17C20) RC 311

KORTING
18279, 18396, 18460, 18521 SE RC 108

40540 VTS RC 108

LOEWE

DC11 RC 146

MATSUI
010270601 RC 889

VX770 RC 892

MET2

JAVA COLOR (6890) RC 166

COLOR (7156) RC 183
JAVA (7160) RC 184

MITSUBISHI
939P/03607, 939P/03609 RC 140M

NOKIA

SATELLITE RC 550

NORDMENDE
TC2336 RC 351N

CMC1, TC3519 RC 356

OCEANIC

390C9500 RC 339

ORION

RC53 RC 892

PANASONIC

EUR51200 RC 200

TC2200 RC 201

VS00357/NV730 RC 202

TNQ1621 RC 203

PHILCO

CARVEL, CONCORDE, RC 108

MERCURY, TELESTAR
TC10 RC 152

PHILIPS

K5002,5154 RC 134

KT3 NON TEXT RC 135

69117032 RC 178

69117194 RC 180

RC5991-UNIV RC 300

Price

900p
800p

675p
850p
850p
850p

850p

850p
B5Op

700p
875p
800p

800p

800p
900p

850p
850p
750p

800p

875p

850p

675p

825p

850p
825p
850p

800p

850p

900p

850p

850p

850p

850p
850p

850p

850p

850p

850p

875p

900p

850p

800p
850p

875p

900p

850p

900p

850p

825p
875p

875p
580p

Description Order Price

Code

PHILIPS (continued)
RC38 RC 301

KT3 TEXT RC 5301

RC5352 RC 5352

RC5375 RC 5375

RC5 STANDARD RC 5534

RC5901 RC 5901

RC5903 RC 5903

SABA

T6772 RC 149

TC319-320 RC 328

TC356 RC 356

TC358 RC 358

TC360 RC 360

TC365 RC 365

SALORA
SERIES L RC 190 875p

86173 RC 882 850p

SANYO
RC218, RC222, RC228, RC238 RC 140M 700p

JXGE RC 878 850p

JXDE RC 884 850p

VHR2300 RC 890 850p

RC628 RC 865 900p

SHARP
G01210ESA, 123CESA, 204, 251 RC 140M 850p

SIEMENS
FC616 RC 130 850p

FC631 RC 132 850p
FC742 RC 164 900p

SONY
RM604, RM605, RM606 RC 140

32 CHANNEL RC 140M

RM613 RC 141

RM632, RM636 RC 160

TATUNG
FXA RC 877

RC70 RC 883

FX70 FASTTEXT RC 894

TELERINKEN
FB632 RC 632 ST 850p
FB639 RC 639 ST 850p

THORN/FERGUSON
3V35-42 RC 342

3V31-32 RC 344

3V57-58 RC 628

TXIO TEXT RC 732

TX10 STEREO TEXT RC 73,8

TX9-90-100 RC 740

3V55, FV11 RC 783

-rxioo FASTTEXT RC 785

TX100 STEREO FASTTEXT RC 789

PROFESSIONAL RC 790

TOSHIBA
CT937 RC 950

CT9117 RC 951

201R4B RC 952

750p

750p
800p
850p

850p

850p

700p

900p
875p

875p

850p
800p
800p

700p
700p
750p
675p

850p

750p
850p

650p
f300p

800p
575p
575p
675p
800p

VPP

650p

850p

800p
800p

UNIVERSAL PROGRAMMABLE REMOTE CONTROL
Controls up to 4 different devices which use infra red

remote controls including TV, audio, VCR and satellite.
(need original remote control TC program)

Order code: IR1OOR Price: 1950p

We stock Remote Controls for over 5000 different
models. Ring for further details on 081-900-2329.

VCR ALIGNMENT KIT
CONTAINS:

SET OFS
SET OF 7 HEAD & TAPE PAM ALIGNERS ALLEN KEYS

 P.CA TYPE AUDIO & CONTROL HEAD POSITIONING
TOOL

 RCA ADJUSTMENT TOOL. PAR TAPE GUIDE POSTS

 RCA TYPE SACK TENSION TOOL

 TENSION ADJUSTMENT TOOL FOR VARIOUS USES

 VCR ADJUSTMENT TOOL

0.77rrirri
0.90mm
1.27rmn
1 .50m rn
1.60mm
2.00mm
2AOrnrn
3.00mm

3 RertfaIbIs SCIVISrliriVESS Gird*, Kers
Spring Hook Micro Screwdriver

VCR Head Extractor

Order Code: TOOL10 Price: 2900p

FUSES
TIME LAG
(20rnm)

QUICK BLOW I

(20mm)

Value Order Code Price Order Code Price

160mA FUSE01 75P FUSE17 60P
250mA FUSE02 75P FUSE18 60P
31SmA FUSE03 75P FUSE19 SOP

400mA FUSE04 75P FUSE20 60P
500mA FUSEOS 75P FUSE21 SOP

630mA FUSEOS 75P FUSE22 SOP

800mA FUSE07 60P FUSE23 60P
1A FUSE08 60P FUSE24 60P
1.25A FUSE09 60P F115E25 60P
1.6A FUSE10 60P FUSE26 60P
2A FUSE11 SOP FUSE27 60P
2.5A FUSE12 SOP FUSE2S 60P
3.15A FUSE13 55P FUSE29 50P
4A FUSE14 55P FUSE30 SOP

SA FUSE15 60P FUSE31 SOP

6.3A FUSE16 60P FUSE32 50P

FUSES
CURRENT RATING ORDER CODE PRICE

CERAMIC PLUG TOP
3A FUSE33
5A FUSE34
13A FUSE35

100P
too
100P

20MM CERAMIC TIME LAG
3.15A FUSE41
4A FUSE42
5A FUSE43
6.3A FUSE38
8A FUSE39
19A FUSE40

100P
100P
100P
100P
100P
100P

32MM CERAMIC SLOW BLOW
8A FUSE44
10A FUSE45
15A FUSE46
20A FUSE47

210P
210P
210P
210P

38MM CERAMIC SLOW BLOW
10A FUSE48 875P

ALL THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES

I.C. PROTECTOR
ICPF10 ICPF38 ICPN10 ICPN38
ICPF15 1CPF50 ICPN15 ICPN50
ICPF20 ICPF75 ICPN20 ICPN75
ICPF25 ICPN5 ICPN25

Price: Only 30p each
AUDIO CONTROL HEAD

Amstrad Original No: 150751
Used on Amstrad TVR12.3, VCR4600, 4600M0, 4700

Funai V2S, VCR4600. 4800, 5200, 5600, 6600. VIP3000, 5000
Also fits: Fidelity, Ftriai, Hinari. Proline, Schneider, Towada.

Ultravox
Order Code: AHOI Price: £13.50

Amstrad Original No: 153154
Used on Amstad 008900, 8904, VCFt2000, 6000, 8600,
8602, 8603, VCR8604, 8700. 8704, 8714. 8800, 9005,

9244
Also fits: Antitech, Boadstec. Casio, Crown, Fidelity,

Goidhead, Granada, l-Enari, Marguant, Omega, Protex,
Schneider, SEG. Sentra. Shiptom, Tashiko, Tatung,

Towada, Universum
Order Code: AH02 Price: £14.50

G RAN 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

TELEVISION NOVEMBER 1995



JUST ARRIVED!!! NEW ITEMS
Satellite PSU Repair Kits
Experience shows that 50% of all receiver
power supplies 'bounce' unless the correct
precautionary measures are taken when
being serviced. A kit of all the recom-
mended parts is supplied for the 4 most
popular models, which when fitted should
overcome this.

MAKE & MODEL ORDER CODE PRICE

PACE PRD860, PRD900 SATPSU1 650p

PACE SS9000, 9200, 9010, 9020, 9220 SATPSU2 650p

AMSTRAD $60510, SR0520 SATPSU3 650p

AMSTRAD SRD500 SATPS U4 550p

Replacement Video Heads
MAKE MODELS PRICE

HITACHI VT570, VT575, VT576, VT580, VT585 3100p
VT588, VTF76

053761 3100p

-fVC &
RGUSSON HRD950, HRD960, H60980. FV46 5003p

LUXOR VR3761 3100p

MITSUBISHI HSE5I 3000p

NATIONAL
PANASONIC

NVFS200, NVES90, NVV8000 46009

NVHD100, NVHD101, NVHF100 31009

N050 1400p

AG7330, AG7350, AG7355, AG7450 50002

NVFS100 5000p

N.E.C. 05600 3500p

SANYO TLS1000P, TES1001P. TLS1100 31009

VHR7800, VH67810 VHR8000SP,
0868801SP. 08804800

3100p

SHARP VCH80, VCH81, VFH815 2800p

VCA33, VCA36, VCA43, VCA44.
VCA46, VCA49

1500p

VCA55, VCA63

SONY SLV656, SO/715, SLV757. SLV777. 4600p
5E0815, 5E0825

SLV353U8 3200p

CCDF340E, CCDF500E, CCDV90E.
CCOVSSE, CCD5P5E

4800p

Original Video Heads
MAKE MODELS 26100

NATIONAL NVG20, NVG21. NVG22, N0025
PANASONIC NVG25, NVG28, NVG200, NV048

PART NO: VEH 0343

3000p

NVG33, NVG45, N0046, N01,23 2900p
NVL25, NVL28
PART NO: VEH 0417

NVJ30, NVHJ33, NV120. NVL21, 2700p
NVG30, NVG31. NVG40, NVG130
PART NO: VEH 0416

Audio Control Head
AMSTRAD ORIGINAL NO: 150751
Used on: AMSTRAD TVR1, 2, 3. VCR4600. 4600MKIL 4700.
FUNAJ VS2, VCR4600, 4800, 5200, 5600, 6600, VIP3000, 5000
Also fits: FIDELITY, FUNAL HINARI, PROLINE, SCHNEIDER.
TOWADA, UNIVERSUM ORDERCODE: AH01 PRICE: 1350p

AMSTRAD ORIGINAL NO: 153134
Used on: AMSTRAD 008930, 8904, VCR20006-000, 6100, 8500, 8602,
6633 VCR8604. 8700, 8704, 8714, 8800, 9305, 8244
Also Ots: ANITECH, BONDSTEC, CASIO, CROWN, FIDELITY,
GO(DHAND, GRANADA, HINARI, MARQ:JANT, OMEGE. PROFEX,
SCHNEDIER, SEG, SENTRA, SHINTOM, TASHIKO, TATUNG,
'OVVADA, UNIVERSUM ORDER CODE: AH02 PRICE: 1450p

Replacement Audio Control Video Sound
Head for National Panasonic

PUT NUMBER MODELS PRICE

YSR 0091 NVG7 etc 875p

VS110350 NV300. NV340 etc 875p

VIM 0061 NV777 etc 875p

VBR 0103A NV250, NV450 etc 625p

V3R 0125 625p

8 way Preprogrammed Universal Remote
Control
A sevie remote control to operate Televisions. Videos and Satellite
Recereers_ Plus Auxilliary Options!!
 Replaces up to8 remotes with one  Simple 4 digit setup marine
 Corcils 1099s of models *Teletext functions with Fastest
 Dear Berge key) layout  Code Search Facility
 Styfish and easy to Operate  Replace broken or lost remotes
 Ortinai Remote not required

Order Code: 8 WAY Price 1450p + VAT

Replacement Video Cassette Housings
MAKE MODELS PRICE

AKAI VS35, VS53, VS55, VS56, VS75 CH18 2600p

GRANADA VIISOP1 CH05 1100p

VHSYJZ CHOI 2800p

GOLDSTAR GHV1290P, 1291P, 1295P,9400,73401, GSE1295P, GSE1391P, 200010, 200510,
VCP4200, 4300, 4301. 4305, VCP4306. 4311. 4315, 4316,4320, 4321. 4325

0125 2000p

4114051. 1221, 1232, 1240, 1241,1242, 1244.1246,1248, GHV8000,8203 CH26 2900p

FERGUSON &J.V.C. 3V38, 3039, 8443, 8944, 8951, 3035, 3036, 3049, HRD 110, 111,120, 121, 225 CH01 2600p

3V42. 3V43, 3V44, 3045, 3V48, 3V53. 3V54. 3055, 3057, 8945.8947, 8948. HRD140,
141, 150, 157. 158, 160. 250, 8R0257. 455, 665,566, 725, 755

0102 2600p

8948, 8950, 2010B, 121, 138. 14T. 205, 21R. 221_ 26.395, 880230. 430, 530 Ci403 2600p

3958, 3059, 3064, 3V65, FV116, 8950, 8951, HRD170, HRD180, 880370 CH04 2600p

FV31R CH19 4300p

1160515, 520. 527. .940. 550, 580.500, 610,620, 660, 670, 880830, 640, 850, 860.4050, CH2O 24002
6600, FV37H

HRD543. 580, 830, 860, 910, 960, HRD970, HRDX20, FERGUSON FV57H 0127 2400p

T.T VR3505, VR3905 CH01 26009

VR3916. 3926, 3946, 3948, 3976, 3986, 3995, 3997, 6445 CH02 2600p

VR3916, 3926, 3346, 3548. 3976,3986, 3935. 3997, 6948 CH02 2800p

NATIONAL PANASONIC NV730 0106 4300p

N.E.C. N830EG. N831EG, N832, N833EG CH01 2600p

N895 0402 26000

PHILIPS CASSETTE LIFT ASSEMBLY (5E320366) DV156,190. 2135 471. 5E2,761. VR6180,
6182, 6185.6285, VR6290, 6291.6293, 6362, 6367, 6393,6467, 6466, 6470,1166561,
6670, 6760. 6761, 6670, 6970

CHAS 11009

VR6443 CH22 2900p

VR644.5 CH23 2500p

49S66 CH24 2500p

SHARP VCA100, 0011351, vcri852 01422 2900p

VCA103, 103GV. 106, 106GVM, 254GVM CH23 2500p

VCS211, 244, 5055, 605, VCB230, VCD806G, 810G, VCT212. 310, 410G, 610 CH24 25009

TELEFUNKEN VR2970 CH02 2800p

THOMSON 0320, 321, 323, 326, 4200, 4300 CHOI 2600p

V342, 343, 352, 353, 360, 364, 368,4210, 4230, 4260, 4400, V5500, 6000, 8540 CH02 2600p

TOSHIBA V55, V57 CH01 2600p

V65, V66 CH02 2600p

Service Aids
DESCRIPTION VOLUME

Cassette DC Motors
CODE PRICE MOTOR TYPE

VIDEO HEAD CLEANER 75ML SPOt 140p

SWITCH CLEANER 176ML SP02 150p

SILICONE GREASE 200ML SP03 170p

FREEZE IT 170ML SPEI4 220p

FREEZE IT

FOAM CLEANER

400M1

PRICE

60 MOTOR
9V MOTOR
12V CW MOTOR
12V CCW MOTOR
13.2 COW MOTOR

170p
170p
170p
170p
290p

SP16 350P Cassette Tape Heads
400ML SP05 170p

ANTI STATIC 150ML SP06 170p

AEROKLEANE 135ML SP07 200o

AERO DUSTER 150ML SP08 22.0p

AERO DUSTER 400ML SP17 425p

PLASTIC SEAL nosdi SP09 200p

CLASS CLEANER 250ML SP, 0 160p

COLDKLENE 250ML $213 2509

EXCEL POLISH 80 250ML SP18 1509

ADHESIVE 120 400ML SP19 190p

LABEL REMOVER 130 MOW SP20 240p

REFIJR2 140 400ML SP21 2413p

TUBE SILICON GREASE 50 GRAMMES SP11 200p

TUBE SILICON SEALANT WHITE 75ML SP22 260p

TUBE SILICON SEALANT CLEAR 75ML SP23 2802

TUBE HEAT SINK COMPOUND 25 GRAMMES $912 150p

DRIVE CLEANER 200ML SP24 mop

SCREEN CLEANER 200ML SP25 150p

COMPUTER CARE KIT SP26 2100p

All the above items are manufactured by Servisol
If you purchase more than one Servisol Product, postage

& package will be charged as follows:
300p for 5 cans 450p for more than 5 cans

CD Pick Ups
SONY OPTICAL PICKUP

PART NO: 655210A SONY CDPC 301M, CDPC 305M 2200p
Fits most Sony, Akai & J.V.C. Portable HI-Fi and Midi Systems

PART NO: KSS2108
USED ON MODELS:

CFD100, 1051., 120.300. 440,454, 455, 50, 500, 55, 58, 60
CFD68, 750, 755, 760, 765, 770, 775, 4403, W100, 100S 2200p

HEAD TYPE PRICE

MONO HEAD
STEREOHEAD
MINI HEAD
AUTO REVERSE HEAD

90p
110p
150p
200p

Soldering Accessories
DESCRIPTION CODE PRICE

ANTEX SOLDERING IRONS
25 WATT 240 VAC (XS25W 24001
15 WATT 240 VAC iXS15W 240V1
25 WATT SPARE ELEMENT
15 WATT SPARE ELEMENT

$101
5102
S103
S104

900p
900p
450p
450p

SOLDERING STAND & SPONGES
SOLDERING STAND WADE BY ANTEXI
SPARE SPONGE

sioe 350p
5109 55p

SOLDER
18 SWG 500 GRAMMES
20 SWG 500 GRAMMES
22 SWG 500 GRAMMES

5110 500p
5111 650p
5112 760p

DESOLDERING AIDS
SOLDER MOP STANDARD GAUGE 1.2mm x 1.5M 5107
SOLDER MOP 1.2mm x 10M 5113
DESOLDERING PUMP 5105
SPARE NOZZLE 5106

70p
400p
320p

60p

Transistors & ICS
BU 508A 1PHILI 80p
BU EI0 1109
BUZ 90A iSOp
CXA 1044P 550p
HA 13408 350p
IRFEtC40 400p
L272 2000
L6210 250p
MC 3423P 10015
MJ 15015 250p
MJ 15016 350p

MJE 13009 100p
MJE 18004 125p
STK 698214 603p
STK 7253 460p
TDA 203011 100p
TEA 2019 200p
TMP47C434N 1250p
SAA 1300 200p
2SA 1540 55p
2SC 3788 60p
2SC 3885 350p

2SC 3885A
2SD 633
2SD 1680
2SK 793
2SK 956
2SK 1023
2SK 1342
2SK 1358
68000
825147

GRANDATA LTD
Tel: 0181-900 2329
Fax: 0181-903 6126

350p
78p

225p
400p

1 400p
550p
750p
600p
500p
,150p
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ELC EAST LONDON COMPONENTS
AUDIO TELEVISION VIDEO

COMPONENTS AT VERY KEEN PRICES
TEL. 0181-472 4871 FAX: 0181-503 5926

REMOTE CONTROLS FROM £7.99

IDLER TYRES 50p 1+, 25p 10+

VIDEO HEADS FROM £6.99
Over 200 models at very attractive prices.

AKAL AMSTRAD, FERGUSON, FISHER,

GOLDSTAR, HINARI, HITACHI, LOGI,

MATSUI, ORION, PANASONIC, SAISHO,

SHARP AND MANY MORE

VIDEO SPARES.

VIDEO IDLERS, CLUTCHES

BELT KITS, PINCH ROLLERS

BACK UP BATTERIES, TV

SWITCHES, CD SPIN MOTORS

FAULT FINDING BOOKS

EQUIVALENT BOOKS

JAPANESE TRANSISTORS

RESONATORS, THERMISTORS

HITACHI TH902 £2.00

96009 £1.30

TRIPLERS UNIVERSAL £4.99

WITH FOCUS £7.99

CUC2410 £16.99

POWER SUPPLY MOD KITS

FUNCTION SWITCH 85P

ASTRA D Converter

£17.99

Satellite Finder Kit

PG -753

VCR TOOL KIT

RF PLUG &

SOCKET

ELC EAST LONDON COMPONENTS
63 PLASHET GROVE, EAST HAM,

LONDON E6 1AD. TEL: 081-472 4871

two minutes walk from Upton Park Tube Station

VISIT OUR SHOP
OPEN MON-SAT 9AM-7PM

100's OF TOOLS, COMPONENTS,
INSTRUMENTS, REPAIR KITS,

BOOKS & CABLES TO CHOOSE FROM
ADD £1 PIP ADD 17.5% VAT

ALL GOODS DESPATCHED SAME DAY
PRICE SUBJECT TO CHANGE WITHOUT NOTICE

VISA ACCESS ACCEPTED. MIN ORDER £5.00

LIN8OUTPUT TRANSFORMERS
EWER 100MODELSAT LOW PRICES

A938221
A95151
AN5435

7.99
6.99
2.50

LA7835 1.99
LA7835 3.00
LF0059 30.00

ST1(5730
5116962
516 /216

6.00
5.60
7.00

1041510
TDA1515
TDA1516

3.50
2.50
4.00

AKA1
CT25706 19.99

MATSUI
1420 16.99

AN5515
A95521

2.99
2.99

M491061 8.50
M49481 1.50

011(7226
STK7308

8.60
425

TDA1518
1041520

400
4.00

C121070
ALBA

19.99 144013
1450

16.99
16.99

495900
AN7161

1.50
3.40

M5840A-84 11.00
M54543L 299

STK7348
ST1(7356

4.50
9.00

TDA1521
TDA1522

3.50
399

CTV14R5
AMSTRAD

19.99 1465
14804

19.99
16.99

A97171
AN7178

425
2.60

M54544L 299
M54545L 299

8718250
ST973410

0.00
6.99

7041570
TDA1701

3.00
4.25

CTV2200
M2210

1499
1499

MITSUBISHI
C12528ETX 16.99

04718
843402

1.99
399

M545481 4.25
6154549L 450

STR3125
STR4211

5.99
5.99

TDA1770
T0A1908

1000
1.00

TVR1r2/4 16.99 CT2619ETX 16.99 545402 2.50 6154444L 3.99 STR5412 4.50 111A2003 1.00
BUSH
20201 16.99

ORION
1.IRX 16.99

6A6109
846121

1.80
2.99

M54647L 3.99
M54648L 3.99

STR6020
STR9012

4.50
6.00

TDA2005
1042030

1.30
1.30

2714
RDELITY

16.99 PHILIPS
KT3 13.99

046122
046209

1.99
250

M54649L 3.99
MB3730 2.00

01641090
STR44115

6.00
7.75

T082270
11342575

3.25
200

2X2000 14.50 KTe 1899 646219 2.99 845372.1 299 S1540090 5.99 TDA2578 3.00
ZX3000 12.99 KT30 16.99 646222 1 99 8483732 2.99 87650020 6.50 TDA2579A 2.50
FERGUSON
TX8596 18.99

KT40
2A

16.99
16,99

046229
646238

280
139

MC13306T3 399
MDA2062 425

STR50103
ST550115

4.99
6.50

TDA2582
10421300

3.00
5.75

TX90 3A 15.99 886239 250 PAL002A 15.00 92554041 5.50 TDA2653A 3.50
REDSPOT 16.99 CTX EIS 16.99 1346304 190 STK430 7.00 STR55051 6.50 11343330 7_00
WHITE
TX98

14.99
1999

CF1
NCR

16.99
16.99

13.46305
846259

1.90
299

011(433 499
516457 6.50

ST1358041
STR59041

5.50
6.50

TDA3505
TDA3560

4.00
3.25

TX99
TX100

1699 GR1-AX
090 AE

16.99
16_99

8410324
8410358

139
1.80

576459 599
511461 7.50

01210606
87801406

6.00
5.00

1043561
TDA3562

350
3.50

FST 16.99 PANASONIC 5A15218 220 511(463 10.00 01005541 7.99 TDA3565 3.00
BLUESPOT
GREEN

1699
14.99

TLF14520F
TLF1452IF

24.99
2499

CNY65
CNY75

4.99
299

511465 750
0110029 3.99

071106908
8441025

8.00
6.00

TDA3576
TDA3640

7.00
4.00

YELLOW 16.99 TLF14567F 24.99 CNX62A 2.99 5110040 5.50 SAA1250 3.50 TDA3850 10.00
GOLDSTAR
CBT4282 16.99

TLF14568F
TLF14584F

24.99
24.99

CNX82
CNX83

199
2.99

S100060 9.99
STK2029 5_99

8441251
SA83/337

4.50
939

TD43651
TDA3653

200
2.99

HINARI TIF14586F 24.99 HA1377 1.99 5712048 11.00 8441291 9.00 TDA3654 1.99
CT4i5
CTV140

1699
12.99

SAISHO
C1148 16_99

HA1397
HA11225

260
1.99

STX2129 7.00
011(2290 6.00

S4A1293.03
5441294.03

850
13.00

1043300
TD44500

5.00
3.75

HITACHI C1141RB 16.99 HA11227 220 51/3041 6.00 08.6.9010 250 104.4601 4.75
CF1-1446
CPT1455

16_99
16.99

SALORA
21060 16.99

HA11235
H411423

1.99
2.20

STX304211 6_50
011305211 7.00

08.46010
5445012

4.30
6.00

1044502
1044503

5.00
4.90

CPT1476 16.99 25C51 16.99 6411711 6.50 ST14026 9.90 08-45020 3.50 704..63.90 3.00
CPT1493
CPT1646

16_99
16.99

SANYO
CB P2146 29.99

4.411717
6411753

4.75
5.99

510412111 7.00
5114122 8.00

8445030
747193

499
4,00

10445114
7044505

499
5.99

CPT2028
CPT2036

16.99
16_99

CTP3246
I P5262

29.99
29.99

HA11758
6413001

5.00
1.95

011(413111 5.50
STK413211 7.00

147205
147222

1.00
120

1044505 M
7044600

1299
1_99

CPT2048
CPT2078

16.99
16.99

CTP7130
CTP7132

45.00
4690

6413008
64131043

9.49
3.50

STK414111 6.50
STK4141V 8.00

TA7240
TA7241

2.60
2.60

7044601
TDA4950

1.99
1.99

CPT2084 1699 CIP7135 45.00 6413117 2.99 STK41421 7.75 747264 4.99 1088200 8.00
CPT2087 1619 SENTRA H413118 299 STX41511 7.00 TA7269 5.50 1047240 3.00
CPT2158
CPT2174

20.00
16.99

059000
GX9700

16.99
16.99

6413119
HA13402

2.99
3.25

01141521
STK4161I

9.00
9.99

TA7270
TA7271

2.50
250

7048170
7048175

2.99
299

CPT2176
CPT2178

16.99
16.99

SHARP
C1410S 29_99

HA13403V
LA4162

5.50
1.99

STK41621
STK41711

8.00
9.99

147273
747279

3.50
4.00

704.3178
TDA8185

425
5.00

CPT2238 16.99 C3700 39.99 LA4270 2.99 STK41721 9.00 TA7280 299 TOA8190 3.00
CPT2248 16,99 C12810S 2999 1_44282 6.90 57141811 9.00 147281 2.75 1049380 260
CF1-2278
CPT2476

16.99
1699

SOLAVOX
16619 16.99

LA4440
6644.15

2.20
2.60

5714182
011(41911

9.99
9.99

TA7283
TA7288

2.60
4.25

TPU2732 1999
TMS47C432 15.00

CPT2478
ITT

16.99 20819
221319

16.99
tees

LA4460
LA4461

1.60
1.60

STK4192 9.99
5114372 6.00

147293
TA7299

4.50
399

UP542
UC3844

2.50
293

CT2613
C13306

16.99
16.99

26009
SONY

1699 LA4465
LA4466

2.99
2.99

57X4392 7.50
5114853 9.99

147680
TA7699

4.00
8.50

UPC1378
UPC1394

220
1.90

CT3325 16.99 KV1442 16.99 LA4475 2.99 01/(5315 6.50 TA8200 4.99 UPC1420 525
213425
7635

16.99
16.99

KV1802
KV2052

16.99
16.99

1A4476
L44495

299
3.95

0115325 7.00
5105332 3.50

TA8201
146207

3.50
325

UPC1488
UPC1165

3.50
6.00

513487 1999 KV2066 15.99 LA4496 3.99 0T15353 10.00 148210 3.50 UPClus 4.00
5135467
1X2513

16.99
1099

KV2096
KV2 tXRTU

16.99
1699

IA4500
LA4505

2.30
260

5115338 3.99
STK5342 5.99

TA8214
748215

3.50
3.99

UPC1230
UPC1233

2.10
1.80

103327 16.99 KV2204 16.49 LA4508 2.60 01053726 5.50 TA8216 4.25 UPC1498 3.50
TX3447
TX3835

16.99
1699

KV2212
KV2217

16.99
16.99

LA4700
LA6324

3.99
2.50

5115421 7.00
5105422 6_50

TA8220
TA8221

6.75
6.75

SG264A
UPC1277

7.00
240

COM 8OR
COMB

1599
16.99

KV2704
KV2705

16.99
16.99

LA7330
LA7520

4.99
4.99

STK5434 7.00
5T05436 8.00

148400
TA8659N

3.99
12.99

UPC1278
0PC12/38

2.40
4.00

OIGI 1-3
MONOPRINT

16_99
16.99

012752
KV2756

1619
16.99

LA7922
147530

6.50
3.99

5715451 7.00
0T15486 8.50

TSAI 039
10420164

1.99
1.40

UPC1298
UPC1310

4_00
8.00

CVC25/32 999
LOEWE OPTA

TATUNG
198422 19.99

LA7800
1.47801

1.80
1.95

5105471 4.99
5115476 699

7E82029
TEA2164

3.00
3.00

UPC1335
UPC1318

4.00
4_00

ART 1 18.99 TOSHIBA 1.978132 1.95 5715481 6.00 1E42165 4.00 UPC1353 3.00
CLAS M 124
PROF S 28

1699
16.99

155T9BZ
2ANUSSI

16.99 LA7820
LA7830

3.50
1.99

ST15482 4.99
5715490 5.50

TDA1044
1041082

2.50
9.50

UPC1364
UPC1365

5.00
3.25

STUDIO 1 16.99 20SM502 19.99 LA7832 3.99 571(5720 6.00 TDA1170 120 UPD1937C 4.25
9180109 28 1699 2251502 1999 REMOTE TESTER £1499 LOFT TESTER £2999 VIDEO HEAD TESTER
STUDIOT 28 16.99 2627511 19.99 SATELLITE FINDER KIT 529.99 MICROWAVE LEAK DETECTOR 614.99

NIKICAI BABY 10 REGULATOR.
BL210N £12.99

VHS ALIGNMENT TAPE
BAND TRACKING, TAPE
TRANSPORT, FM PICTU

CURVE, AUDIO SYNC HEAD
AZIMUTH TRACKING

PLAYBACK SWITCHING POINT

£39.99

PATTERN
GENERATOR

Colour bar, Cross hatch,
Staircase.

COMPACT PORTABLE
£84.99 only

Capacitance Meters
Capacitance Meter PG015

An accurate, capacitance meter
providing measurements over a

very wide range.

0 TO 2000UF
ACURACY 0.5%

£29.99

Transparent Service/Cassette

£29.99 OEGUSSING ROD 2999
DIGITAL MULT1METER FROM £9.99

Mi -Summer
Madness

Our catalogue WAS f..2:56
NOW FREE only the cost of a stamp
or a phone call

LARGE RANGE OF COMPONENTS

AND ACCESSORIES FROM THE

FAR EAST TO THE WESTERN

HEMISPHERE INCLUDING

TRANSISTORS, SPEAKERS, TOOLS, TEST

EQUIPMENT AND MUCH, MUCH MORE

THINK COMPONENTS - THINK CRICKLEWOOD

Please send me a copy of the 1995 Criddewood Catalogue.

Name
Address

TM

Cricklewood Electronics Ltd, 40-42 Cricklewood Broadway,
1.01111011 NW23Er. Tel: 0181-450 0995 Fax: 0181-208 1-141

Amstrad PCW9512 Sennoe
Amstrad PG4386SX Sawn'
Amstrad PC50865226 Service
CBM 054C Use,
CEPA C-4Ue
Paralsonc KXP.1123 Serve
PtiGps 4044270 Sennce
Miles (3188524 Sconce
Phelps CM8833 MO; Sew.
Philips CIA38ct Serrce &cc
Phipa 0146973 Serece
Phelps C1611342E2 SE,VCS

TiO VAT ON MANUALS'

MARAPET ELECTRONIC COMPONENTS
Tel: (01452) 53 22 53 24hr Answering Service

for out of hours ordering

SEMICONDUCTOR SELECTION
AM25LS3OPC 397 11,4120314 992 TDA4600-2 3.70 IC Protectors
AK426LS31PC 2.49 LA11379 1,73 7048170 3.45 For N series
001893054 11.69 184390911 2.15 7048380 325 50p each
46i040092 9.01 1.888..n 1.95 1E45.570 2.99
Atari St Kbrd. M138141512 3.75 TIPL791A 2.25 27C256-200
CPU 20135 1.4C741 -1C85 0.85 TL431GLP 1.99 EPROM
AY38912P 7.74 M04564.15 1.79 TL497ACN 3_99 1644001
88110 029 MSM62468 9.99 18454164.15 225 1145061
BUV48A 4.17 NE531V 1,39 TMS4532NL4 0.99 284101506
CA74ICE 0.25 NES55CDP 027 Urr10.42 234 250.608
CNY65 3.99 P8255A 2.85 UC3844 4,25 284673
CDP9518AE 724 PC713V 299 110582846 6.43 254844
CO24947 10.03 R2G 1.29 UPC575C2 349 254933
G025913 27.99 52000481 1.99 UP08039HLC 1055 25C1675
0914889 0.79 SE139420CAC 1493 253302 649 20C-1740
DS1489N 0.79 S1474LS0014 0.15 258401 544 2802001
0575150N 149SI474L524564 0.39 140194760 1430 2SC2120Y
057515464 1.50 TA721308 495 4052 0.68 2SG2482
DIC114ES 1.28 1.472854 4.95 4116-25 1.75 2943471
111111 299 148410/ 459 4520 0.68 25D571
1(412006 7.08 780.530 125 4538 0.62 9=7
I15162:12 P.O.A. 78A810P 129 65690.5 ViC 13_49 Pr' --a8
KIA5210AH 7.49 11348100 135 5965R2 WC 15 03 5655444
684416413-12 2.12 /0410016 2.39 74L5157 025
LA6324 2.46 1'042595 424 74LS74 0.45
LA7910 2.70 7043654 2.89 74610.30401 1.50 56435 1.

We can supply thousands of Cr.--torn and Inekisny Standard dem. - Please enquire.
LATEST ECA 'CMOS 4000_ . ' DATA BOOK AVAILABLE Nee A4 See)
COMBINATION 'CRIMPING' TOOL - Ong. Onerces & Ones - Cry U.25

3.50
0.07
0.85
0.99
0.55
066
0.76
0.63
068
0.76
0.60
1 43
0.52
125
0.59
024
025
025

303241 0.79
B2299 0.66

Our range of Video Spares is now 0880 ethiarded - 1.1e oo 5,7?'" Pus ¶C. over 150 ma.'.. Try us Ws. (Of
wide range or Remote Controls. TV On -Ott Slam"... Posscors. Reststors. Capacitors. Fuses, Connectors.
Cablo, T0013. Domestic 35618L.11 Accessonies and 'roach -kit mere... Please send a Stamped Addressed
Envelope for our Latest Newsieeler

EQUIPMENT MANUALS TV/MONITOR LINE OUTPUT TRANSFORMERS
Large selector. of Mansda&ilers Sennoe AMSTRAD. IBM. DIGITAL. etc. P 0 A
8 User information available_ 0,;.:-.a. =Alia/ORE 1094-8:00 etc_ P.0 A
rnerKiNs suPPied 1I cossbie We 06 Sow GOLDSTANDELL 154'1665 529.63
a few Computer Etiutpmen1 esNoons OL/VETT11172_0018 476.19
here. Contact es for -rv. VCR. Aucka IF,se, PHILIPS CM8533'CM8833 etc. £21.27

PRIUPSCM11342:52 (C518833 MK III £24.49
Ferguson TX90 14'90. £19,75
Ferguson TX100 20" 90' £19,82
Fenwson 7X1005100 EST 1"10.49
Foleity (Please Guatemala!) P 0.A
Mach CPT2936/46/76,78/CPT2234/356CPT224678 £21.60
Kilachi CP12174,21762178 £21.43
TIT/Philp' P.0.4
Panasonic TC2160 & TX21228162 U214

We can also supoly LOPTx's for many other makes.
MATSUI, MITSUBISHI. SAISHO. SONY - to name Just a

few others. Please Supply Model Info. & No. on part.

£1453
£1629
£1851

£4_99
£5.49

£1.195
£899
27.95
1355
M.00
O3.76
M.99

(942 92, a I5XF 6 amour, -
T MeV SA3: 01 '.11400109100 on

2C Sere._

When ordering horn this advert, pease add £1 25 P & P ( - 5Cp
for LOPTCI tnen add 17.5% VAT. (NB: VAT is due on P&P -

Manuals ate Zoro-ratech 'Validity dales ray fired Mr card orders,
a%o issue No. for SWITCH

Please send SAE nth sll ;entitle tow*
Oasts. trot, m oSt cc, r1r 02 30

Al earns subject to availability- Prices can change without notice.

We are Unable to accept callers at present
PLEASE ORDER BY POST OR PHONE

We accept payment
by VISA, Access,
DELTA, SWITCH,
Cheque or P.O.

MEM
MINIM

MAIL ORDER ONLY to:
M.E.C. (Dept.TV)

1 HORNBEAM MEWS
GLOUCESTER GL2 OUE
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I TELEVISION
Then and Now

A significant anniversary occurred this
month while we were preparing 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 stuff, and Associated
Rediffusion was on air. As with the
BBC's services, ITV 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 1955 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 DI 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
concern. 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

valveholders_ 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
continuous 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 learnt it at the BBC.

The start of ITV 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

"yak, REED
BUSINESS
PUBLISHING

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 right 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 HI would have thought
of the idea of today's stable LNB
oscillators, 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 1955, but no one would have
anticipated digital transmissions. For
video this remained impossible until the
communications boffins started to work
on signal compression techniques. In
1955 the start of a second TV channel
was a major step forwards. Today we are
blaze about the prospect of hundreds of
channels, with interactive operation on
some, coming to us from satellites and
via fibre -optic cable systems.

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

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

ADVERTISEMENT SALES EXECUTIVE
AND PRODUCTION
Pat Bunce
0181 652 8339
Fax 0181 652 8931

SUBSCRIPTIONS
01111 445 566
Fax 01111 445 599
Ordering hotline for subscriptions with credit card phone 01622
778 000 and quote reference INJ. 24 hour service

NEWSAGENT ENQUIRIES
David Sanders
0181 652 8152, Fax 0181 652 8997

COVER PHOTO

This month's cover photograph shows the YC signal processing
PCB used in the Mitsubishi HS-M5OVB, a Hi-Fi VCR with
auto -tuning, Video Plus and teletext.

TELEVISION NOVEMBER 1995 13



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

"I can't get Sky One, though every-
thing else is all right."

I asked him to tell me what he saw
instead 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" I
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 arrived within
minutes, clutching a Nokia SAT1700
to his chest. It was still warm.

I connected it up and selected Sky
Onc. The message 'Please insert card'
immediately appeared. When I did so
the picture cleared, producing a nice,

stable picture with no obvious fault.
Since it was almost lunchtime, I
offered to call at the- house to see the
actual problem.

An Extension
When I 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.

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

"When did the problem start?" I
enquired.

"Last 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 the 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
customer 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
connected 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 inspect the
installation 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. 1
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 Q105 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
33052 surface -mounted resistor R559

in Q105's emitter circuit should, if
fitted, be removed. Only 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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nally added to meet a particular
setmaker's requirements, reduces
Q105 's dissipation by increasing its
emitter load resistance.

A Pace SS9200
A Pace SS9200 IRD that was

brought in would flash its LEDs in
sequence, but that was all. The
flashing slowed down when the LNB
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 0.220 fusible current -sensing
resistor R13 being of incorrect value.
People often fit a 2.20 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 4.70, and checked
all the diodes in the power supply. As
C11 (lpF) sometimes causes the
problem I replaced it and made sure
that its connecting tracks were all
right. Next I measured the value of
the 1000 surface -mounted resistor
that takes current from the feedback
winding on the chopper transformer

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. I recalled that on
one occasion the fault had been
caused by an open -circuit feedback
winding on the chopper transformer.
So I 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
1 k52 and 15k0. When measured, the
value of the combination was 1.8k52.
Bingo! Replacing R7, the lkS2
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

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. I 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
either 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
modem 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

Line drive

105311

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 261rsec (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 = 0-5LI2). 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,

Ray Porter, M.Sc., C.Eng., M.I.E.E.

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 tries 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 shorts out C, the current decreases
linearly. After about 26psec the energy stored in L has been
dissipated and the spot is back at 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 beflansP of losses 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 takes us a couple of
steps towards practical circuitry. The scan coils are capaci-
tively coupled to the rest of the circuit, and the supply
current flows through the primary,- winding of the added line
output transformer. The line output transformer's inductance
is about 4mH, and at the end of the forward scan about lA is
flowing through its primary winding. As a result energy is
stored in the transformer and is subsequently 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 -

Base
current

Collector
current

Coil

current

Diode
current

Voltage
across C

0

2-2A

0 0

2.2A

a

2A

1.2kV

0

i

i

i

--t_

_1

i

Spot at RH edge

Spot at
screen centre

- Spot at LH edge

Fig. 2: Basic line output stage current and voltage
waveforms.

t00 21

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 period.
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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

HT 9

LOPT
primary

Fig. 3: Addition of a line output transformer and scan
coupling capacitor to the arrangement shown in Fig. 1.

one quarter of the turns 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.e. 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 voltage
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

circuit are always of low value, as the base current 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 1 kV. 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
current

10A

1A

100 mA

10mA

Max. peak collector current
5).6

100pS

2mS

D.C.limit line

10 100 1k C-E voltage

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 ripple
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 flyback tuning. capacitor falls by twenty
per cent for example, the peak voltage across it will increase
by ten per cent (the energy stored - 0.5CV2 - will remain the
same, as it comes from the scan coils). Another example is the
extra stress caused by excessive h.t voltage: the result is
higher than normal scan coil current and thus more stored
energy.

Failures that occur during a soak 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
increase its switch -off dissipation, leading to its destruc-
tion.

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:

(1) Check the line output transistor for shorts.

(2) Check that the h.t. voltage is correct. 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 shorts
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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Teletopics
HD Disc Agreement

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 late 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.

Video News
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 tuners, 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 can be
watched at separate times.
Apparently prices start at
around £520, which

seems remarkable.
Olivetti has launched

Envision, a box that looks
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.
Operation 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

PLASMA TV
DISPLAYS
We reported in the
September issue (page 780)
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 introduce 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 a c.r.t.

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

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 DEM spares to the latest elec-
tronics and mechanical components and accessories.
There are over 39,000 products, including nearly 10,000
new items. 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 account,
ring one of the telephone sales operators on 01772 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 can obtain a copy from Wizard
Distributors, Empress Mill, Empress Street, Manchester
M16 9EN - telephone 0161 872 5438, fax 0161 873 7365.
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MANOR SUPPLIES
QUALITY TV & VIDEO SPARES SUPPLIED FOR ENGINEERS BY ENGINEERS

MKV PAL COLOUR TEST GENERATOR TV & VIDEO SPARES
FOR DOMESTIC TV & VCR REMOTE CONTROLS

TEST

DEMONSTRATIONS

AT 172

WEST END LANE

* 40 different patterns and variations.
* Fully interlaced syne pulses with correct picture blanking.
* EBU colour bars. BBC colour bars, whole rasters & split

bars (specially useful for VCR service), white, yellow, cyan,
green, magenta, red, blue and black.

* Chequerboard.
* Mono outputs with border castellations, cross hatch, grey

scale, vertical lines, horizontal lines and dots. UHF
modulator output plugs straight into receiver aerial socket.

* Additional video output for CCTV & VCR.
* Facilities for sound output.
* Easy to build kit, standard parts. Only 2 adjustments. No

special test equipment required.
* Mains operated with stabilised power supply.
* All kits fully guaranteed with back-up service.
* Also available with VHF Modulator.
Price of Kit £79.00
Case (10"x 6" x 21/4") app £19.00
Optional Sound Module (6MHz or 5.5MHz) £5.90
Built & Tested in Case including Sound Module £139.00

Post/Packing £4.50
Add VAT 17.5% TO ALL PRICES

PAL COLOUR BAR GENERATOR (Mk4)
* Output at UHF, applied to receiver aerial socket.
* In addition to colour bars R -Y, B -Y etc.
* Cross -hatch, grey scale, peak white and black level.
* Push button controls, battery or mains operated.
* Simple design, only five i.c.s on colour bar P.C.B.
* Backup service available.
PRICE OF Mk4 COLOUR BAR GENERATOR KIT £39.00.
CASE £5.80. BATT HOLDERS £4.20
MAINS SUPPLY KIT £5.80
(Combined P&P £4.50)
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £6.80
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.R.V

ADD
VAT

17.5%

LINE OUTPUT TRANSFORMER TESTER
* Service Aid.
* Saves time and Money.
-441k* Checks short turns.
* Simple to use.
* Reliable.
* Battery operated.
* Pocket size

PRICE £24.00
POST/PACKING £2.50

ADD
VAT
17.5%

VIDEO (PAL) TO R.G.B. CONVERTER
* Ready built & tested * R.G.B. + Sync Out -Scan
* Incl. Power Supply * Colour/Brightness/
* Video In- Phono Contrast Controls
* 5 -VHS Adaptable * Size 5" x 5" x 2"

PRICE £99.00 POST/PACKING £3.50

CRT TESTER & REACTIVATOR KIT
* For Colour & Mono complete with Case. Panel Meter Indicator- can be
adapted for latest CRTs £55.00 P.P. £4.50

KITS AND PROJECTS
SAW IF AND TURNER UNIT complete and tested for video & audio outputs
£28.50 p.p. £1.80.
PAL DECODER KIT (Video to RGB) for Monitors £27.00 p.p. £1.80.
PAL ENCODER KIT (RGB to Video) £20.00 p.p. £1.80.
INFRA RED REMOTE CONTROL TESTER Infra Red Remote Control Tester
£10.00 P.P. £2.50.

Replacement for: Ferguson, Hitachi. Philips, Panasonic, Grundig. ITT. Sony, Saisho,
Granada. Saisho + many others Phone for make and model no.

IC SELECTION
14D131487 £15.80 SL470/471 £4.80 TAlinktIN 16.80 TDA2600 £6.80 TDA6200 £22.50
AN5521 £3.80 51.486 £3.20 TA8739P £4.50 IDA2611A £1.90 TDA7052 £2.50
AN5900 £2.20 SL490 £3.80 TBA121 £5.80 T0A2640 £3.20 10A8138 £2.20
BA6209 £6.80 SL1430 12.40 T8,41205 600 TDA2653A 12.90 TDA8140 £2.20
8A6219 £3.80 0 .14 2 £6.80 THA7:41 £2.20 TDA2654 £5.70 TDA8153 £7.80
BA6229 £3.80 51476226D14 £1.80 TBA920 £2.80 TDA2655B £16.60 TDA8170 £3.00
BA6238A £6.80 51476705 £9.88 TBA950 12.20 TDA2670 £3.20 TDA8172 £12.95
BA6239 £1.80 STA441 £2.80 TBA2800 £1.80 TDA78-R0 £3.80 TDA8175 £3.50
CCUFRG07 £14.40 S710322 £21.80 TCA270 £1.80 TDA2690 £3.80 I068180 KR £7.50
CNX62 £4.00 STK5323 56.80 TCA800 16.80 TDA2780 £6.80 TDA8190 £3.80
H A11211 £2.110 ST1U326 £6.80 T06316AP £4.80 TDA3190 £420 TDAR305 112.90
14A11423 £3.80 STK5331 £3.80 TDA1035T £2.40 TDA3301 16.80 TDA8341 £4.20
HA51338SP £21.50 STK5332 £4.80 TDA1037 £3.90 TDA3303 £19.80 TDA8372A £8.40
LA4445 £3.00 STK5333 113.80 TDA1044 £2.90 TDA3330 £12.50 TDA8380 £3.20
LA4270 £4.95 5710337 £4.80 TDAI060 £3.80 TDA3504 MAO TDA8442 £2.50
LA4520 £3.80 STK5338 £6.80 TDATOR2 £4.00 TDA3505 £15.80 TDA9403 £3.80
LA78130 11.80 5110339 £6.80 TDA1171.15 £1.80 TDA3506 £4.80 TDA9503 £3.80
L.A7520 £2.80 S71C.5342 £4.80 TDA1180 £2-20 7063510 £9.80 TDA9513 £4.80
LA7530 48.50 6TX537214 £7.80 IDA1185A £3.20 TDA3540 £230 TEA1009 £2.20
LA7801 £3.50 S1K5392 £6.80 TDA1190Z £2.20 TDA3541 £3.50 TEA1014 £3.50
LA7520 £3.80 577.3421 £5.80 TDA1432P £5.70 TDA3561A £5.80 TEA1039 £1.90
LA7830 £2.80 STK-3422 £530 TDA1512 £3.29 TDA3562A L4.00 TEAK/18A £2.20
LA7835 £2.20 57705471 £4.50 TDA1515 £4,50 TDA3565 £7.80 TEA2026 £5.80
M10491 £6.80 STIC5481 £5.80 TDA1521 £2.50 TDA3566 £5.80 TEA2029 £5.86
M29381 £18.80 STK54R2 14.90 7'061524 16.80 1DA3571B £9.50 TEA2031 £1.80
/4490BBI £18.80 STK5490 £7.80 TDA1670A £3.20 TDA3576B £10.25 7EA2164 £3.95
M491BBI £9.80 STK6962 £3.80 TDA 1701 £3.80 TDA3640 £5.20 TEA2165A £6.80
15494 £9.80 STK7253 £5.80 TDA1770A 0.20 TDA3650 £7.95 TEA5101 £2.80
MC13002P £5.80 STK7308 £4.80 TDA1870 £6.80 TDA3651 1250 TEA5115 £6.30
mMDA262062 £3.80 STIC7348 £5.40 TDA1872 £9.80 TDA3653A £3.20 TM.51000N21.1 £6.80

£4.80 52E8457 £6.80 TDA1908 £2.90 TDA3653B £3.20 TMP47C432AP-
5.2415425 £15.80 STR3125 £4.80 TDA1940 £3.20 TDA3654 LIAO 6188 1721.95
PCD8572P £9.00 STR4O9O £13.50 TDAI950 £3.50 TDA3810 £5.50 TMP47C432AP-
SAA11e4 £5.80 STR5412 £4.95 TDA2004 £2.80 TDA4420 £2.20 8189 £15.50
SAA1061 £5.80 STR10006 £5.80 TDA2006 £2.80 TDA4426 £3.20 TMP47C.43414-
SAA1124 13.50 STR40090 £6.80 TDA2009A £2.80 TDA4427 £3.20 3415 £14.90
5661250 £3.80 57844115 49.80 TDA2030 £2.80 TDA4442 £2.80 IMP47C434N-
5.AA12.51 £8.40 5TF4501320 £6.80 TDA2030A £3.80 TDA4443 £7.80 3555 £15.50
5661293.02 £6.00 STR50103 £4.80 T0A28140 £7.80 TDA4500 £4.00 IMP47C43414-
5AA1293.03 £6.80 STR50115 £14.50 TDA2050 £4.80 TDA4501 e5.e0 3559 £14.90
SAA5000 £6.80 STR54041 £6.80 71162150 £3.20 TDA4502A £18.50 TUA2000 £8.541
5665010 £5.80 STR55041 £1030 7062270 £3.90 TDA4503 17.80 U2829B 16.56
SAASOL1 £5.80 51858041 £5.80 TDA2540 /2.20 TDA4505E £5.00 U4606 £14.80
SAA5020 £5.80 5711.59041 £6.80 TDA2548 £5.80 TDA4510 £3.80 UC3844 11.50
564.-030 16.80 STR6020 £7.80 TDA2576A £5.80 TDA4555 £9.80 UPC1363C £5.80
SA_A5050 £1130 STRD1206E £5.80 TDA2577A £3.20 TDA4565 £2.80 UPC1363CA £5.80
SAA.5731 £7.80 STRD4420 112.80 TDA2578A £2.70 1064600 £3.85 UPC1378 L1.90
SA A5143 £2330 STRI36100U 0.80 TDA2579A £3.60 TDA460I £2.80 UPC1394 13.80
568;115 £9.80 TA7680AP 15.80 TDA25131 £3.80 TDA4605 £2.20 UPC1420CA £12.20
SA03,71 £8.80 TA7681P £7.80 TDA2582 £2.50 7064610 16.80 UPC:1481i 13.20
SA FI032 £1.50 TA7698P 1.6.110 7062593 £130 TDA4950 £1.60 UPC1498 £3.20
5651039 £2.20 TA7699 £13.50 1DA2594 £3.80 TDA5510 £12.50 UPD1397C £4.80
506.46 £9.00 TA8690 £22.50 TDA2595 £4.80 TDA5850 E2-110 IC p.p 90p

LINE OUTPUT TR
ALBA CTVI4RS £23.80
8&0 1X2500.2800 AT2077/81 £23.50
BUSH 2914T 11530
BUSH AT2079/10 134.80
DECCAJTATUNG 145.146.14714/88853786 £21.80
FIDELITY ZX2000 £15.50
FIDELITY ZX3000 £14.50
FIDELITY ZX3000 22' £21.80
FIDELITY CT3/140 £15.00
GOLDSTAR CTT9325 154-125 A 116.95
GOODMANS TV20 £15.50
GRUNDIG CLIC70 £19.80
GRUNTHG CLI/01. 2401, 3300.3400 E19.80
11D4ARI CT4. CT5 114.00
HITACHI CPTI455. 1456. 1476.243414/1

£14.50
HITACHI CPT2I58 £1930
HITALMICP11446. 1626 2432981 £15.90
HITACHI C712.174, 2176, 2178 2434274 £14.00
HITACHI CPT2476. 2478 2434002 £16.50
HITACHI Cr 141/4. 2274 2433752 £15.50
HTTACHUSALORA EM503A £49.80
HITACHISALORA FM0513 £55.00
ITTNOICIA Compact B.110' 117.80
ITT/NOMA Compact SO. 110° £14.80
ITT,NOKM Compact 80.90° £14.70
ITT/NOK1A Compact 10, 110.FST MAO
ITTINOKIA Monuprint A EI5.80
ITT/NOKIA Monoprint B 114.70
ITTINOKIA CVC 25, 30, 32 £10.00
ITTNOKIA CVC 800, 801, 803 114.95
=NOKIA CVC1100. Picas £16.50
ITT/NOKIA CVC1150. 1175 £14.95
ITTINOKIA CVC1200, 1201. Mini 7 £16.80
ITT/NOKIA CVC1204 £11.50
ITTNOKTA CVC1210/12/15/17 £15.80
1117NOICIA Digi 3, 110° 115.45
ITT/NOIGA Core 90. 4515-03-46 119.90
ITT/NOKIA Core 110'.4515-03-48 £15.50
ITT/NOKIA Core 110. EST £15.80
LOEWE 09000. Artl. Art T21 Art T28. Contur
T24. T2.15. Prof; 128. £1850
LOEWE 03001. Classic M24.5127, 528, Contur
5124, S127, S128. 124, 128. Profi 528 122.50
LOEWE Classic M124. M27. Contur M27

£18.50
LOEWE P6601421 £34.40
LuXOR 5400110.01 127.60
MATSUI 1444./A. 1480A. 3714002 £15.00
MATSUI 1420B. 14409. 3214009 £16.80
mATSul 1422. 1450. 1455 116.80
MATSUI 1465 £21.80
PANASONIC TI-F14520F. TLF14568F £18.50
PANASONIC TLF14521F. TLF14576F £18.50
PANASONIC TLF 14586F £21.80

MANY OTHER LOPTS IN STOCK, PLEASE

ANSFORMERS p.p. 11.80
PHILIPS KT3 £12.90
PHILIPS K30 122.80
PHILIPS CTX.E.,S 123.80
PHILIPS ICT4 £22.50
PHILIPS 2A 116.90
PHILIPS K40 L2730
PHILIPS 3A £16.90
PHILIPS 2B £16.90
PHILIPS CFI £23.88
PHILIPS CP90 £1530
PHILIPS CP110 £32.00
PHILIPS GRTAX £15.50
PHILIPS NC3 £29.50
SAISHO Cr14R. C:7141.3714002 £15.00
SAISHO CT141B, CT142B. 3214809 £16.80
SANYO CBP2144. 2145 122.80
SANYO C1747132. 7135 £39.80
SELECO 145E 121 UK £24.00
SOLAVOX 14RI9 £16.50
SOLAVOX 16819 £16.50
SOLAVOX 20719 £21.80
SOLAVOX 22819 £15.00
SOLAVOX 22519 £15.00
SOLAVOX 22109 £15.00
SOLAVOX 22719 £15.00
SONY KV1412 121.80
SONY KVI440, 1460 420.00
SONY XVIR82 £24.80
SONY KV2056. 2062 £32.00
SONY KV2092,96 £24.80
SONY 2212, 2256. 2217 £24.80
SONY KV2IXRTU £52.00
SONY KV2252/56. 2752/56. 2762/66 PF-3 £29.00
SONY KV2704 £29.00
SONY KV27XRTU £25.00
THORN/FERG 1X9 £23.50
THOR.N/FERG 7X85, 86 12280
THORN/FERG 1709 £23.50
THORN/FERO 7X9014'. 19031. Red Spot

£16.90
THORN/FERG 73C90 20'. 19044. White Spot

£14.80
THORN/FERG TX100/1 160331-. Green Spot

£13.50
THORN/FERG 7X100/90° 243892, Yellow Spat

116.90
THORN/FE/4G TX100/110. FST. T6045L £16.80
THORN/FERG 7X100/90., T6031, Blue Spot

115.00
THORN/FERG 51P7 £32.00
THORN/FERG ICC5. 44076100 128.60
THORN/FERG ICC5. 47235901 111.80
THORN/FERG ICCS. 47238700 ...... £18.00
THORN/FERG ICC5. 59MS £28.00

PHONE WITH MAKE AND MODEL NUMBER

TRIPLERS EHT MULTIPLIERS p.p. £1.80
CONTLNENTAL UNIVERSAL TVK & BG DECCAPIATUNG BG 200/44 TYPE £7.80
RANGE (Quote exact no.) £13.80 GRUNDIG BC 2077642-1903/1004£1480
TVK 964 £13.30 GRUNDIG BG 2087.642-1001/1082/1006 114.80
TVK 96.3 £18.00 GRUNDIG BG 2000441113.80
U.K. UNIVERSAL (best quality) £7.80 THORN 9000 £9.80

MISCELLANEOUS p.p. £1.80
VHF/UHF upconnvertor £40.00 p.p. £3.50 TV FAULT FINDING GUIDE £14.80
INFRA RED REMOTE CONTROL TESTER/ VCR FAULT FINDING GUIDE £14.80
MALNS TRANSFORMERS: 6.3 Volts CRT boost HITACHI FRAME MODULE 1414 6251 £9.80.
£3.80 p.p. 11.80 1E316232 £12.80 p.p £1.80
Mains Isolating 500VA £51.25 p.p. £5.25 HITACHI TIMR/VHS' TOR T11902 £2.85
455 CRYSTALS for handsets. 4 for £2.00 p.p. 80p FERGUSON zxio FOCUS U?HT 0.50 p.p.
DEGAUSSING ROD £33.75 p.p. £330 £1.80
TRANSPARENT VIDEO SERVICE CASSETTE PHILIPS BACK UP BATTERY: 2.4V £3.00,
£6.80 p.p. £1.60 1.2V £2.00 p.p. 90p

HOW TO ORDER: ADD p&p TO ORDER + VAT 173% TO THE TOTAL

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

Telephone 0171-794 8751/794 7346 Fax 0171-431 5778
172 WEST END LANE, LONDON NW6 1SD

CALLERS WELCOME AT SHOP
Mon -Fri 9.30-6pm - Thurs 9.30-1pm - Sat 9.30-5pm
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Inside the Ferguson
TX9OE Chassis

Part 2

This month we'll look at the video processing circuitry in
the chassis. There are two chips involved, the bus -controlled
TEA5040S video processor IV01 and the TEA5640F colour
decoder chip IC01. 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

Text sync 41

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
signal 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 IC01, while the luminance signal
is returned, via another external buffer transistor (TV09), to
pin 12 of IV01. The composite video output to the scart
socket is taken from pin 40, via internal and external
(TV01) buffer stages.

The timebase chip 1101 receives an input from pin 42 of

Part IV01

Start CVBS in CV02

Off -air CVBS

Teletext
module

TV03

CV2111

TVO1

Scant CVBS out

0
Decoder

40 1c

3
Clodc

Data }Bus

Enable

TV02

111.0 1 pin 20

chroma trap

Delay tine
and

nt,

11

TV09

Fig. 6: The composite video switching arrangement used in the video processing chip IV01.

control arrangements. The off -air composite video (CVBS)
signal is fed to pin 39 via a sound trap, buffer transistor
TV03 and the 10pF coupling capacitor CV28. External
composite video from the scart socket enters the chip at pin
37, again via a lOpF coupling capacitor (CV02). Pin 41
receives a composite sync input from the teletext module.

ELL1E-111._

I:Lir Elio__
Col.

controt

00___,cont!rast
adj.

Decoder

25 R

H> 28 G

Bright 31 B

adj.

113 114 115

Bus

Ctipping Amps
and

blanking

Port IV01

Fig. 7: The contrast/brightness/colour control,
matrixing and RGB output sections of the chip.

R -Y B -Y Y

Start R

Start G

Text G

Start B

Text e

Fast switch signal 8

FB signal

105251

IV01 pin 12

IC01 pin 25

1052.31

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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...we'll make
Buying from your present supplier may feel like money down

the drain. Buying from CPC is money in your pocket.

You get a choice of 39,000 quality products from
over 300 leading manufacturers.
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Fig. 9: One of the RGB channels, showing the auto grey -scale tracking system.

IV01, 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 ICO1. 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 text/on-screen display RGB at pins 2, 4 and 6. Which
signals are selected is determined 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, line 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 - field
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 to set the basic level of the
RGB drive signals applied to the tube. The RGB channels

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 lines 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 transistor 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
50011A. The resultant voltage at the relevant emitter -
follower's collector appears at pin 34 of IVO1, where it's

G

R

8

All

17

18

21n

19

22

20

23

105271

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,
CVII 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 IVO1 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 returns 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,
CV13 green, CV 14 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 IV01

Contrast and Comparator
brightness
controls

5

Buffer

12V
38

CV22
ois

34 RV113 Feedback

Rv62

OV25

RV60
100 3k

12V

LCV21

Fig. 11: The beam current limiting systems.

LOPT

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 IVO1 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 RV59, zener diode DV24 and
RV61. Should the voltage across RV60 reach DV24's zener
voltage TV04 will 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 ICO1 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

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 period it switches back to SECAM. This
sequential signal scanning continues until a signal is recog-
nised. The waiting period is derived from a 62.5kHz signal
that's fed in at pin 15. This reference signal comes from the
microcontroller chip IR01.

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 TCO1 is external while its control circuit is
internal. TC01 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 TC01's base via pin 10.

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 are available from Falmouth Hi Fi, 14 Market
Strand, Falmouth, Cornwall TR 11 3DE. Telephone 01326
313 412.

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 2Onsec/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
Socon, 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 transmitter
(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.

Main
high -gain

From
dish \p/

YTV
aerial

aerial

12dB/mV

450MHz
no ch
filter 17dB/mV

/mV 15dB/mV-11d Sat
receiver

5dB/mV. ch. 40 Amp

Gain 10dB

12dB/mVMasthead
amp Bet amax

VCR
Gain 28dB

17d13/mV

Amp
power
supply

14dB/mV

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 at 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

Channel -pass fitter unit

Ch. 37

H Ch. 47
F-41 100B/mV

ch.1.0 1--

Ch. 43 I-

Channel-pass filter unit

--111.1 Ch. 23

0-4.1 Ch. 26

Ch. 29

Ch. 33

Spl tier
-3.5d13

Main
VCR

Notch
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ch. 37

t
-3d8

attenuator

Seart link to TV5
No O. link

Spore o/p
Terminate

at 754

Bed oom
VCR

-1 --

10dB/mV

Distribution amp
Gain 8dB per output

TV1 TV2 TV3

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 transmitter 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 I
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

TV4 TV6

has several advantages. First, the fewer channels there are on
the system 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 Clutters 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
programme on Tyne -Tees from Bilsdale.

Careful positioning of an 18 -element aerial for Emley
Moor produced a YTV signal of 17dB/mV. This was about
12dB below the line -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 number 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 I 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 three tuned stages and a variable attenuator.
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 ±7 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 is 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 outlet 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 good 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.

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 fmal signal -
level adjustment. Normally all outputs will be set at the

nominal video frequencies
(standard four channel group)

A A

Fig. 2: A four channel -pass filter unit frequency
response. One channel has been set at -12dB.

OdB
-5dB

1 OdB

-15dB
20dB

-25dB
30dB

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 signal -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 luck. If you have to reduce
any previously amplified signal by more than about 10dB
you are 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 amplifier 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 virtually no loss. Compare this with the alternative - the
use of a six -way inductive splitter to combine the signals,
with losses of about 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

system a difficulty can arise if the VCR takes its aerial 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
system 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
thc VCR 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 u.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

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

one channel per division

.0dB
-5dB

10dB

-15dB
-20dB

25dB
-30dB

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 carried, and all their n ± 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 used 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
channels 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. I 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 an n
± 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 I 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-
68. 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, I 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
+ 10 and 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 -one 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
extended 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 clash.

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 variety of terrestrial 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

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 Adjacent ch. + 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 Adjacent ch. + X 44 Emley Moor ch.
29 ITV Bilsdale 45 X
30 Adjacent ch. 46 Adjacent ch. + X
31 X 47 ITV Emley Moor
32 Adjacent ch. + 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 = n ±5 or n ± 9 clash.
Chs. 53-68 not used. Ch. 56 is an X clash.
Three Emley 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 is 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

1995 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 SM2 5AS.

Make cheques/postal orders payable to
Reed Business Publishing
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Camcorner
Reports from David C. Woodnott
and Simon Bodgett

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 middle 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 -joints 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 VMD6P
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 CA1
(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 waveshapingJamplifier/etc.
chip IC159 in this model to fail, producing this symptom.
But it had already been replaced! The FG signal from the
capstan motor was correct at 1C159's input pins, but was

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 35051,
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 CNO02. An inspection at
this socket revealed a solder 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 viewfmder 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 burnt out d.c.-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 GRAX5
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 coca DEADER f, RL PROGRAMMER

STATUS PROSE

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 software will 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 an Amstrad 1512 to a 486.

As well as its ability to decode and recode, the advanced design of the
A-400 permits total re -programming of eeproms, lending itself for use

in the servicing of television receivers etc.
Place probe on the PCB and the code is instantly displayed

Purchase the A-400 decoding system outright, price for full starter package (covers over 90 models): -1375.00 + 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 £5.00 each, no rental charge.

The A-400 is manufactured by a company that has been involved in the servicing
of car audio and TV/video for over 20 years and is a service agency for Philips, :

Grundig and Blaupunkt.
Phone now fora free brochure and demonstration disk caw

Electronic Sound Systems
Hilton Road, Aycliffe Industrial Estate, Co. Durham DL5 6EN.

Tel: 01325 301007 Fax: 01325 300189

1 WIZARD
DISTRIBUTORS

WIZARD OFFER YOU...
SPARES FOR: Akai, Alba, Amstrad, Decca, Ferguson,
Fidelity, Hitachi, I.T.T., Loewe, Mitsubishi, Matsui,
Nikkai, Pace, Philips, Pye, Schneider, Sentra, Sharp,
Sony, Saisho, Samsung, Tatung, Toshiba.
TECHNICAL HELP: Nothing new for Wizard, we have
been offering this service for years.
DELIVERY: Fast and efficient next day service.
SPECIAL OFFERS: Monthly offers on popular parts
(ask for our current leaflet).
CATALOGUE: Free comprehensive catalogue to trade
customers.

Huge range of supporting components and accessories
including C.R.T.s

7,.Schneider
13 = LOEWE.

Empress Street Works, Empress Street
Manchester M16 9EN

Tel: 0161-872 5438, 0161-848 0060
Fax: 0161-873 7365 -

8 CAVANS WAY, BIN LEY INDUSTRIAL ESTATE, COVENTRY CV3 2SF
Tel: 01203 650702 Fax: 01203 650773 Mobile: 0860 400683
(Premises situated close to Eastern -by-pass in Coventry with
easy access to Mt, M6, M40, M42, M45 and M69)

OSCILLOSCOPES
Gould

00
064000, 054200, 054100.

OS108
'
troy ll"Gould 063000 - 4051H2. duel Ch £250

Gould 4035 - 20MHz digital storage £600
Gould 4050 - 35MHz digital storage £750
Gou1415110 -100MHz intuttreulosolloscope £950
Hewlett Packard 17074, 17= -7551H2 duel

ch
Hmelett Packard 17404, 1741/5, 1744A, 10GM"Mr-14'275

dual ch hem
E25°Hewlett Packard 54501A- 100MHz -4 Ctennel

H;.:1X4210 _ .... £1950
Packard 54100£3:76-1.Xtrigilizing...... £4500

Headed Packard 54201A-300MHz akgitizing

Heerieft .

. ...

'As new)

,,,f1,50075.3

Hibachi V-212 - 20MhZ dual trace ....
.. .

£175
Miami) 168123 -100W -1Z digital sltrage 13950

140 -100MHz digial storage £3500
Nicolet 3091 - LOW free ...... £1100
Philips 3316 -60MHz D.S.O. £750
Tektronix 468 - 1£0M142 OS S.O. £800

OTHER SCOPES

Tektronix 2213 -60MHz oual on. £425
Tektronix 2215-50MHz clual Oh £450
Tektronix 2220 -6051114 digital storage £995
Tektronix 2225 -50/4Hz dual trace £450
Tektronix 2235- 103MHz clual ch. (potable) £800
Tektronix 2335-100MHz dual ch. (portable) £750
Tektronix 2465B-400MHz -4 channel. £3950
Tektrmix 2238- 103Ml14 duel ctia050 with

co:Alter orrn £995
Tektronix 4441466 - 103MHZ. storage from £350
To/drools 446/4858- 100MHz 0451 ch. from £350
Tektronix 7313.7803, 7813.7623, 7833 -

100MHz 4 ch from E300
Tektronix 7704-250MHz 4 err _._ from £650
Tektronix 7834 will171342.7880.7885-Plug-Ins

£1500
Teirtronigx 7904 -NJOMHz from £850
Telegulomant 968-50MHz dual M. . . E200
Philips 3206, 3211,3212.3217,3228.3240,3243.

3244, 3261, 3262-(2ch. +4 ch.)
horn £12510 £260

Phlllpe P513295A - 400MHA c,al channel ... £1950
Philips PM3295 - 350511-14 dual ChAnn6 £1800

AVAILABLE TOO

SPECTRUM ANALYSERS
Hewlett Packard 351501A- Spectnan Analyser

Intel -tee. £1000
Hewlett Packard 354904-5H46010-14 £995
Hewlett Packard 3562A - 25Kfiz anaipser, dual

channel £2500
Hewlett Packard 37098 - cixestellation Analyse,

£6750
Hewlett Packard 49534 - protocol analySer. £3500
Hewlett Packard 1821 with 8559A -

( oMi-12-21GH4) £3750
*Amon! 2370 -110MHz £995
literconl 2371 -3G-12-20351Hz £1250
Rohde & Schwarz - SWOB 5 Polyskop

0 1-1300MHz £2500

Schlumberger 1250 - Frequency response
£2500

Alltrcr727- 22 4Gilz
AllteCh 707n - Tracking Gere3010,10, 727 } £2000

(10KHZ-12 40HZ
£550

Teldrankt 71.14w811715133- Mailrame
1,3=3) £2000

7L12 with 7803 - Maantrarne
ft 8GH4) £1500

Tektronix 71.18 eddy 7603 - Martrarne
£2950

Potted 4414 -10MH4-18GH4 £1500
Tektronix 2710 - 13012- 8G1-4 spac.n.m

aratys, £4995

MISCELLANEOUS
Batlenttrw 323 True RMS Voltmeter E350
ELP. 548A- frequency counter (26.513HZ) £3500
Fermi] TSV70 Power Supply (70V-54 or

35V..10A) £225
RTS2 Audio rest sac with ATU1 £500Zolrin 80D- 100MHz Logic Anahwer with

PODS £350
Hewlett Packwd 332SA -21MHz synthesiser/

Hewlett Packard 3490A Multrneter £200
Hewlett Packard 3490A Digital multimeter £250
Healed Packard 63188 -1triverwil counter

HPIB £750
Hewlett Packard S3SSA- F counter1GHz

(HP18) with Opts £995
Hewleu Pickard tle4061-AMTM Signal C -en

(512MHz) 050

Hewlett Packard 86624-100Hz - 1280MHz syn4,
sci oen £7950

Marconi 2019A - 8001-£ - 1040Mfiz Synth_
5,9- den- £1950

Marconi 2432A 500MHz digital freq. meter £200
Marconi 8938 Al' power meter £325
Philips P415167 :0540 function gen_ £400
Racal 93014 TA. RMS FVF milliyokrater £300
Racal Dena 1992- 1300MHz frequency counter

opts 4E1 4- 55 . £800
Rani Darla 9081 Synth. at, Son. 520MHz t560
Racal Dena 9084 Synth. sig. gen. 104MH2 . £450
Race! Dana 9921 3082 frequenCy Counter ... £450
Real Dana 9341 LCR oaraondge MO
Tektronix 577 Curve Tracer with Fixtures £950

MANY MORE ITEMS AVAILABLE -SEND
LARGE S.A.E. FOR LIST OF EQUIPMENT ALL

EQUIPMENT IS USED - WITH 30 DAYS
GUARANTEE. PLEASE CHECK FOR AVAILABILITY

BEFORE ORDERING - CARRIAGE
& VAT TO BE ADDED TO ALL GOODS
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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 BU508AF line output transistor leaky; the
line output transformer faulty; or, if fuse F1534 is open -
circuit, diode 6546 (BY226) is probably leaky. If D6546 is
leaky it will have damaged diodes 6560 (LL4148) and 6561
(BZX79C68) as well. P.R.

Tatung 165 Chassis
At switch on the power supply seemed to be tripping. But a
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
1C101. It comes from transistor Q501, whose base is biased
by R507, R508 and the 12V zener diode D503. R507
(I an) was open -circuit. C.W.

Matsui 2590
This set was dead with the standby LED out. 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
D807 (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 were about three inches wide.
Scope checks in the line output stage showed that the
flyback pulse signal, from the collector of the line output
transistor to the base of transistor TZ1, was missing. The
cause of the trouble was RZ21 (220kS2) 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 Alpha 1 Chassis
The mains input circuit and rectifiers were o.k. as there was
320V across the reservoir capacitor, but the power supply

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 operated. 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 quite 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 D528 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 inteiiiiittently, leaving the
screen covered in snow - as if the aerial had been discon-
nected. We found that the fault 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 IC522, 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 turned 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

32 TELEVISION NOVEMBER 1995



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? I 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
TDA8140 line generator/driver chip IC550. This took us
back to the chopper circuit, which provides the required 12V
suppy. The 0.252 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. A.T.

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 turned the chassis over to make some
measurements. As there were no shorts I decided to check
the h.t. When the set was switched on again the cause of
the trouble became obvious. The large, wirewound resistor

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

Add stiff wire and
pass through board

Stand-off legs

PCS

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. A.T.

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. M.L.

Hitachi CPT2524T
We've had total power supply failure with several of these
sets. If the 6.851 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 usual
components (see below), including the 391(S2 resistor,
check and if necessary replace the 2.20 resistors connected
across the base and emitter of Q760.

In short, if the power supply has suffered a major failure
it will usually be o.k. 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 TA8701N
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

R.M.chopper transformer.

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 (1.81(11) was open -circuit. It's a base bias resistor
and was nestling under a swathe of brown glue. R.M.

Telefunken MR25
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, I 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

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 (lpF, 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.
It'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-
sionally 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 (1.21d-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 12052 section and a
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560 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 -
joint on the line scan coupling capacitor CL44 (0-3pF in
this particular model). This can result in the capacitor
bubbling up because of the heat at the joint. The TDA4950
EW correction chip IG01 always fails, taking its feed
resistor with it. It is also 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 state. The voltage comes from TR17
(BC558C) which turned out to be open -circuit.

The same symptom in the ICC7 chassis tends to be
caused by a faulty TDA8178F 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 the 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 TMS1000N2LL
microcontroller chip 1C901 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 3052. S.L.

Orion 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 substantial 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 SVT E2, 3, 4; NRK E2, 3, 4.
19/8/95 SVT E2, 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 1st, 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 Gunasekera, 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. Output 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 Items
MMDS: The Kenyan Broadcasting Association (KBA)
has started a second pay -TV channel 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.

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
include 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:
all 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. I 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 TV 10 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 II 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 Fl at 13°E in the telecom band.

Roy Carmen (Reigate) reminds us that there is still
life aboard Eutelsat I 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) Ltd., 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 connections/terminations
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

nqu 1+1

OMMBVii

Left: The standard TVS (Germany) NHK identification - the TVS feed is to NHK's Paris office via Eutelsat II Fl at 13°E.
Centre: The RTM (Morocco) test pattern, received via Eutelsat II F3 at 16°E. Right: An unidentified test pattern
caption received via Eutelsat II Fl.
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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 including: New
Channel Launches; The latest Scams and Cons; New Products and Services;
The Latest Rumours and Issues; Adult Viewing - What's Going On. Simply

call the number and listen to today's News.
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0336 422888
A Written Copy of the Satellite Newsline (see above), available 24 hours a
day, 7 days a week, and updated at least 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 telephone to call the number and follow the

simple instructions.

TR k N SPONDER & CHANNEL LISTING (FAX)

0336 422886
A complete listing of all satellites, transponders and TV and radio channels
from 66% East to 53% West. Use your fax telephone to call the number and

follow the simple instructions.

SMARTCARD NEWS ( \ OICE )

0336 413408
The latest news on ECM's new smartcards and encryption changes, updated
every day. Simply call the number and listen to the latest information.

TV Live Limited, 78 Shepherds Way, Rickmansworth, Hens 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
all other times.

The Copyright in these services 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.

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 11-594GHz.
No mention of going digital yet with this service.

Intelsat K at 21-5°W is to be used to transmit the
Emirates' 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.

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. It
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 turned 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 1802. 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 turned to
the e.h.t. generating department. These days there's very little
that's visible or acrP-ssible here. Ray checked the e.h.t
connector, the earthing of the tube bowl's outer conductive
coating and the components at the earthy end of the line output

transformer's e.h.t winding - C427, R432 and zener diode
D503. Everything was o.k. 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 supply to the
line output stage was replaced. The point was reached where
them 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 turned 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 here 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, turn 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 o.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
better mechanically, 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

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 turn
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 a running battle 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
underneath 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 up on the feed cover and there is less
attenuation of the incoming satellite signal.

A cover also helps to keep a magnetic polariser dry. Our
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 MIT/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 LNB with hot glue and some
plastic spacers. It has always puzzled me why no manufac-
turers have ever produced LNB covers.

Connexions 8520R
Though they are becoming a little long in the tooth quite a few
of these upmarket, motorised receivers that date from 1988-89
are still around. 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 o.k.

To restore normal results the settings for the satellite
concerned 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 all 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.

TELEVISION NOVEMBER 1995 39



USE YOUR ACCESS OR VISA
15.608 3.83 2SC2073 0.77 2S 60 528 F470 0.33

194001 0.04 2552078 0.86 200667 0.38 85258 F493 0.36
164002 007 2052120 123 2SD669A 0.64 BC300 F494 0.12
164003 0.05 2052166 129 200716 1.46 95301 F757 043
194004 0.01 2S62229 028 2S0718 2.21 BC303 F758 0.32
194005 0.00 2SC2230 1.66 251)734 0.26 135301 1759 038
194006 0.06 2SC2235 0.36 20762 1.80 8030713 1760 0.26
194007 0.06 2SC2236 0.36 200820 5.06 BC307C F762 0-30
194148

195061

195062

195400

19540!
195402

195404

1954-06

195408

0.06

0.00

0.51

0.07

0.14

0.12

0.13

0.12

0.09

2052240
2SC2271

25C2274

2052314

2S52335
2052458

2352482
20C25704

2352581

0.16 2501378
0.61 2SD856

0.35 258863
0.38 258869
1.12 230870
0.14 256871
0.35 250880
0.30 258882
3.08 2508986

1.12 135308

1.03 853084
0.35 BC308C

5.18 BC309

3.81 BC309C

5.08 85327

0.36 BC32713

0.43 BC328

6.41 BC337

81869

6E870

81871

81959

91960

131966

81970

788 0.52

0.25

0.29

0.41

118

0.30

0.26

0.39

16914 0.04 2052603 0.25 200965 0.67 116339.
BFR34A - 0.78

262222 0.22 25E2625 2.94 2S0973 0.38 BC338 BER90 0.59

252222.0 0.23 2552655 131 201115 7.69 BC368 810904 0.68

2923694 0.18 2362105 0.22 2SKI117 3.06 8C369 13E1191 0.60

292907 0.20 2362724 0.19 2SK1924 0.36 BC372 071991* 0.92

293053 0.38 2SC2979 2.74 256794 5.41 86461 8E096 0.55

293055 0.50 2SC3117 0.60 3SK88 2.57 BC517 Bf Y51 0.39

263440 0.35 2SC3153 2.40 7410247 0.62 655464 BR 100 011

293442 1.00 2053156 6.61 7805 0.18 1355468 00103 9.53

203707 0.12 2053179 0.82 7805 0.60 BC547 BR303 1.22

263773 1.34 2053182 2.49 7808 0.72 BC5474 BRX44 1.02

293819 0.55 2053199 143 7809 0.69 BC5478 BRX49 0.43
293904 0.32 2SC3225 160 7812 0.52 65548A 00155 1.20
263906 0.00 2553242 0.19 7815 0.82 B554813 BRY56 0.43
2114123 0.30 2053310 212 78105 0.35 BC5485 80050 075
2615296 0.69 2SC3311 0.29 784105 0.35 BC5498 65538 1.77
2SA1013 0.35 2SC3330 0.26 7905 0.35 BC550 61139600 119
2541015 0.11 2553355 0.96 7915 0.82 005566 611511500R 1.44
2341015GR

2041016

2541020

2541029
2341048

2S41286

2541370

2341489
2S41706

0.11

0.26

0.44

0.26

0.19

0.60

0.43

2.40

0.52

2SC3358

25C3420
2SC3423

2553502
2053556
2563679

2053788
2553795
20537956

019 44119

0.55 44143
0.60 AC127

0.45 AC151

0.18 461536
4.45 ACI87K

0.77 ACI88
1.97 ACI88K
2.63 40149

0.36 855564
0.13 66557
0.52 855574

0.52 BC5578

0.44 BC5588

0.53 BC560C

0.40 BC635

0.82 65636
0.52 BC637

BT151800

80104

06205

802084
81120841

082088

8113264

130406

1.15

1.43

1.07

1.44

115
1.61

1.36

0.69

208552 0.11 2553807 184 01124 1_75 BC639 8U4060 1.02

25A504 0.33 2S53883 5.92 AF125 012 135640 811407 0.53

234508 0.24 2SC38928 4.79 AF126 2.23 06679 80(070 0.98

204673 0.12 2SC3953 0.72 AF127 0.77 EMY71 13114264 1.03

204684 0.43 25C4106 2.05 Af 139 0.25 60131 88500 1.41

204733 0.18 2054242 2.31 4.65265 1.75 BDI32 8050501 1.35

250769 1.29 2054517 4.70 AN5435 1.46 130135 EI050601 2.31

254844 0.26 20545174 2.52 A95512 1.01 BD136 685088 0.95

208872 0.35 205458 0.12 505515 1.29 B0137 81150847 1.08

2048724 0.35 20C4742 4.70 415521 1.66 B0139 6115084011 1.99

204916 0.57 2SC536 0.30 096610 0.94 130140 0115080 1.32
204933 1.00 2SC639 0.56 0.671616 3.41 80203 8050807 1.88
204940 0.82 2S5710 0.12 5071711( 4.74 138232 1305081 1.51
204950 0.18 205828 0.29 84154 0.05 80233 80526 1.61
204965 0.52 2068674 7.13 BA157 0.09 80234 00536 1.65
234966 0.54 2S6945 0.12 B4158 0.01 80237 60608 1.46
234970

234984

2501010
2581012

2581143
2581243
208560

208562

2513600

0.19

0.38

0.35

0.11

3.17

0.60

0.36

0.26

8.54

2SDI071

2001128
2S01191
2501207

2S01246
201265
2501266
2S0I275
2801276

4.31

1.02

1.49

0.33

0.30

1.08

0.82

123
1.39

84159
885405
45410

45412
46109
A6209

462096
A6219

462198

0.11 80238
2.14 00239
2.57 130243

2.48 802435
115 802448
1.46 B92445
117 BD245C

1.76 802466
1.46 88433

130801

BU606

BU807

13118264

BU908

80644450013

8064546005

0084555006

1.37

0.82

0.51

1.06

1.68

1.51

2.51

2.54

238633 1.31 2501292 0.60 46222 1.70 88434 1.11

206541 0.21 2S81330 0.31 45247 1.95 80435 68111A 1.51

258642 0.31 2SDI376 0.60 4718 1.08 80436 01111141 1.18

258644 0.35 2501379 0.39 4143 0.11 60437 BUTI24 0.84

256646 013 2501397 2.31 A185 0.19 138438 BUT1241 1.08

2S6647 0.43 2501398 2.14 AV20 026 60441 60118.40 1.37

2586494 0.96 2001409 2.51 BAV21 0.21 00529 001564 1.19

208686 2.05 201426 1.54 BAW62 0.12 00530 01115681 2.65

2S0688 1.61 201427 2.91 MX13 0.12 88675 1319464 0.84

258698 0.35 2501432 5.04 84X14 0.11 130677 60048 2.05
236740 0.36 2501439 3.76 BAXI6 0.09 80678 BUWII 1.51

208772 0.48 2581441 5.98 801058 0_24 60681 81116114 1.63
238774 0.36 2501453 2.05 135221 0.09 00839 806134 2.80
20E3793 0.43 2SD1497 1.28 861078 0.20 60901 BUM 113 1.03
258891 0.52 2501491 -02 13.96 BC108 116 80902 8018818 2.31
2013892 0.35 2501541 4.96 BC108A 0.26 60911 BOW84 1.03
2%1008 0.24 2501548 5.95 BC108C 0.15 80912 BUM 0.60
2551096 0.54 2501554 315 861094 0.28 809391 80111 1.54
2051162
2SC1213

250124
2561306
2051318
2351383

2S514134

2SC1473

0.31

0.14

0.48

1.16

0.19

0.32

257

0.21

250I555
2501577
2501609
2501649
2001651
2001680
2S01710

2561877

2.51 BC141

4.64 85143
0.43 651474
2.85 1351484

2.38 BC14813

3.85 135149

2.52 BC157

2.14 85161

0.36

0.36

0.06

0.06

0.04

0.04

0.13

0.21

001645
80165C

80149311

BDW94C

B1194

81191

BF199

1244

BUM 0.89

BUR IA 1.03

800800 2.57

HMO 3.90

BUZ904 2.55

81127 0.14

BY133 0.08

2SC1573 0.35 2501878 3.59 1351821 0.06 F2446 61154 0.61

2SC1675 0.09 2501884 3.16 8518211 0.06 f2454 BY179 0.77

2SC1685 0.21 2501911 5.98 BC1831. 0.09 F2458 81184 0.42

2051730 0.26 2502012 0.85 BCI84L 0.06 F2565 BY206 0.20

2051740 0.16 2582125 4.10 BC204 0.14 F258 81210400 0.19

2051741 0.31 2583504 1.97 BC2128 016 1324 BY226 0.16

2051815 0.17 2SD362 1.02 BC2121. 0.14 F337 BY227 011

2051826 1.03 250400 0.34 65213 0.11 F338 80228 0.26

2SC1827 0.98 2004014 0.77 862140 0.08 F355 80229600 0.92

2SC1845 0.26 200438 0.35 B62141 0.09 F393 91229800 1.02

2SC1923 0.14 250468 0.24 652378 0.08 F420 61238 0.43

2051942 7.48 200555 8.54 BC237C 018 F421 61252 0.14

2SC1959 0.18 250592 011 65235 0.11 F422 81255 0.14

2551969 2.48 250613 0.94 BC2384 0.06 F423 60298 0.15
2051983 1.81 258636 0.19 BC2386 007 1458 60299 0.14
2352001 0.23 250637 0.16 852380 0.07 F459 137359 1.86
2362060 0.29 20631 0.41 86239 0.04 1469 BY398 0.18

TEL 0902 773122
50399 0.11 8013119 2.05 101518004 1.80

FAX 0902 29052
10415194 2.74 MA817813 3.813567358 5.81

800141 026 HA13403 3.59 14.102955 0.68 STR40090 6/8 000152013 2.48 1048180 4.81
870336 0.43 8.01377 2.62 75029551 0.68 0004211 12.63 1041521 3.36 70A8190 2.91
BYD331 011 0151338513 7.69 611E3055 0.52 378441 28.40 10415244 1.88 7088305 7/1
8003314 0.21 0106232 10.46 M1E30551 0.74 STR451 23.50 516415530 4.19 1048380 2.53
9801.0 - 40 2.55 8106251 9.57 65E340 0.50 STR50020 9.02 T0815540 8.12 1009503 2.13
800958 0.19 108 0.00 149650 5.98 51950103 4.10 MA16704 2.98 1E41014 1.81
800955 0.21 682206 1.32 1415406 8.35 57054041 4.36 70416754 3.85 T081039 2.14
980960 0.21 682223 0.60 815442 0.23 5185412 3.68 1041701 2.65 1E420184 1.10
871656 0.31 602263 0.55 MP5/443 8.15

078 58041 6.41 10417700 3029 1142029C 5.69
BYW95C 0.65 648301 1.46 815855 0.26

311159641 6.67 1041872A 4.83 11420314 3.40
BYWHE 0.94 66108 1.42 085M56 0.12

S1R6020 5.38 TDA1905 2.12 1142164 2.96
800855600

80X71600

8ZT03C120

0.23

145

152

614621040

1381001
KS81004

6.15

0.14

0.14

11185492

148854

68856

0.18

0.65

0.11

STR6020KIT

S1R04420

15.05

11.16

700.19084

104 1950

2.14

1.86

1E42165 4.27

10821658 9.58

EQ010 114 KSR2001 0.14 NE5456 3.20
160641 2.63 7082002 1.12 700.51010. 3.95

BD/855501 0.15 4KSR20050 0.14 965555 0.40
16076V 5.04 1042003 090 1E45115 2.91

6206110 0.19 1200 2 .19 NE556 0,43 790530 0.93 T082004 2.51 1151060 0.82

0266112 0.12 141230 1.95 605926 1.91 190640 1.51 1502005 1.63 1151060 075

BZX61120 0.09 LA1503 119 9E6469 4.45 147109AP 3.23 1082006 1.06 T1C225M 1.02

8206113 0.11 144261 2.29 04200 0.22 167205AP 1.68 104203011 0.74 11C2263 0 58

8206120 0.19 144270 2.13 0'90 5.23 TA7217AP 1.46 10420300 0.14 T1601060 1.95

02X6127 0.19 1.04282 8.89 0671 1.03 147222P 1.28 10820406 2.11 111111 0.64

8E(6133 0.19 LA4422 1.36 16004 0.33 147227P 2.29 7082170 1.08 51110 0.36

132X615116 0.11 144440 1.80 PC814 129 147233P 1.97 1942270 2.45 11111211 0.95

62.1161602 0.07 10.4445 2.99 01516557M0 6.61 147240P 2.74 1542540 1.12 118121 0.42

62861715 0.09 10.4460 2.31 8251 0.67 TA7250 4.07 TDA2541 0.12 111127 0.47

BZX61842 0.19 144461 1.71 R4050 3.04 14725068 3.14 M825764 5.95 110132 0.65

1321(61991 0.09 LA4475 2.93 84051 4.80 1A72701 1.59 1042577A 2.99 110137 0.48
82247910 0.30 144476 2.99 R8156 2.40 1872711 11.33 09A25784 2.91 1172955 0.94
82X7912 0.10 LA4508 2.11 R54558 0.48 1072731 4.10 10025790 4.91 111296 0.31
0221915 0.09 LA4700 4.21 REGBABY10 17.56 147274P 2.14 1002581 4.27 111290 0.41
8287930 0.11 1063585 0.60 450106 026 1472800 2.74 TDA2581Q 2.99 T1P3055 0.94
8227936 0.10 LA6510 2.94 061155 0.33 1872811 2,98 1042582 2.05 T11305 0.11
02079477 0.07 LA7520 4.80 R5015.1 0.24 187288? 2.04 7042593 0.76 11P314 0.33
02079516 0.05 LA7800 2.41 RGP15M 0.44 1072991 255 1082594 2.21 11131C 0.11
6207%12 0.08 LA7801 1.41 RGP3OM 0.30

7473171 3.44 1542595 3.19 111324 0.41
820795319 0.09 LA7820 2.71 851115 1.71

TA7609P 2.19 1082600 4.86 111326 0.40
BZX796501 0.05 LA7830 1.88 520004 1.98

1476804P 4.55 10826114 0.64 11135C 1.39
82X835612

8208810

8ZY8811

0.13

0.11

0.11

LA7835

1A7837

LC7132

1.8A

1.63

4.10

3200043
5200041

52055AF

1.54

1.68

2.02

14769841

1A77691

4.60

3.01

MA261140
MA26534

1.32

2.99

111365 1.37

50415 0.43

B218812 0.07 LED3G 0.10 SAA129302 820
1477848 2.25 10426550 19.93 90424 0.35

8218813 0.11 1.0312 010 544129303 10_25 TA8201 3.93 MA3190 1/1 TIP426 0.35

8218824 0.11 1611203 1041 SA45012 3.34 TA8205 3.93 T043301E1 5.75 0117614 1.59

13008827 0.11 1013035 188 548524300 10.81 TA8205AH 4.50 7083330 1219 1(117910 1.20

B2Y88241 0.11 183111 129 5883035 1.71 TA8207 2.74 11/43505 2.40 11.062 0.60

8208833 0.11 183245 1.48 062644 11.51 14821011 5.28 1043541 0.98 TL071 0.69

80180306 0.11 1513395 0.50 58011344 128 1082158 5.73 1043560 2.95 T107151 0.60

82068309 103 15134015 0.41 511430 1.92 148216H 8.01 10435614 5.30 11072 1.03

82188417 0.06 121358 0.60 511431 2.49 TA8220H 7.69 10435624 3.90 11012CP 1.03

82188591 013 1.63586 0.42 011432 5.19 14822111 6.56 180356247 3.34 11074 1.15

BZY88612 0.11 183800 1.03 51411 1.70 1482211 7.19 1832565 3.40 7108258 0/1
62188812 0.27 1113869 0.51 5616705.46 1.70 148410K 4.27 1043566 6.41 11404754324128188
82088911 0.11 11139148 2.14 51034151 325 1486919 7.01 10035766 11.31 15.19
CARBB 9.95 1113935 1.19 5884410 2.82 17.45508 0.26 1043640 5.92 1141170432408189
004001 011 18741 2.96 S16412211 6.10 1445505 0.30 1003650 831 15.19

004008 0.31 51104131 5.30 391413211 10.00 180120 0.53 18838836 1.18 1052732 10.05

5040106 0.52 51192131 1.88 510414111 8.29 534120C 0.65 30436530 1.37 TP112735-45 12.30
C04011 0.38 5129301 23.49 51141411 11.03 16412115 0.89 154365360 2.57 1.1414121 0.28

504013 145 M491 7.94 556114211 9.40 1801201 051
1043654 1.34

0442001 12.50

CD4016 0.14 61494131 5.65 STK415211 10.68 1841201.1 0.40 70436540 2.82 053842 1.46

004017 0.41 515118719 10.68 STK417111 13.20 184800 0.51
7044420 0.32

053844 1.00

C040248
504049

0.23

0.26

6451393AP

1452181

4.64

1.59

55(41920

5164392

14.64

6.43

780.8200
780920

023
2.75

11)444274 3.98
11538449 1.91

U162003411 1.58

C04050 0.31 852311 0.94 076463 10.87 184950 1.688780151544500 4.66
1.12

C84053 0.69 61545197 1.17 0765211 16.12 1C8440 2.75
1D44501 7.43

81511880 5.08

C040608 0.76 6545431 1.97 S165331 2.87 1548000 1.65
1044501H 5.69

U1C1230 2.82

C114066 0.30 64545441. 1.87 S115332 3.59 TD410044 4.35 1044502A 5.47 0761230H 3.95

604070 021 /4545481 3.63 5165333 13.51 1001011 117 11944503 4.00 0PC12388 1.44

504081 0.15 14545481. 6.87 5715138 3.16 11)410134 1.56 10445055 6.46 015127811 2.66

C04093 0.32 8586551 4.95 ST15342 4.01 1001015 1.31 10145058 8.97 01513359 3.95

504094 0.36 10133730 3.85 57145372 3.51 117410351 2.48 1084580 10.05 U1513635 2.13

098624 3.83 M83732 14.89 51553724 6.84 1081044 1.43 1044600 1.88 08513655 1.70

590824 1.12 MCI30020 1.69 511(5421 2.62 1681060 1.03 1044600.21 1.46 01013789 1.41

58X834 194 MC13100 0.95 6105456 5.66 10411197 411 10446002D 4.21 08613940 1.58

CR0208 3.16 MC1377P 7.51 5515471 4.87 1041085C 1.88 1804501 1.66 005142054 7.69

DTA114ES 0.24 1/C139IP 2.02 5165473 4.70 7081170 1.85 10846010 1.54 085148011 2.99

014124E7 0.13 MC144260 1.11 ST65476 5.03 104117011 1.35 1044605 6.10 UPC45585 0.65

014144E7 0.63 MC33570 2.14 ST65481 8.01 7041170S 1.54 7044950 1.76 0855741 0.66

014144E5 0.18 M042062 4.54 5195482 4.51 10411801 1.69 1087052 1.10 UP019375 3.85

D1C124ES 0.19 10115003 4.02 S175490 7.69 1541270 1.79 10472404 2.36 X0065CE 3.42

DTCI44ES 0.19 11015004 5.08 5106962 2.60 1001420 3.04 11347350 5.98 X2402 4.62
6411423 2.84 612955 0.98 5107226 8.14 7001510 3.40 700.8140 2.38 024028 5.16
9013001 1.41 1413001 1.56 5067253 6.49 10415154 257 7008153 14.63 ZPD5.6 0.07

8413108 2.57 M14502 1.84 5107308 5.13 10415160 3.59 1048170 1.97 2111338 0.12

9013117 2.05 101802 2.44 5117348 4.65 10815188 4/7 MA8172 215 1730300 0.31
6013118 1.88 M1E13005 0.56 S1117356 5.66 7081519 423 1088175 6.41 ZTX650 0.51

VIDEO PARTS
VIDEO HEADS PINCH ROLLER
VIDEO LAMPS BELT KITS

OVER 50,000 RECORDS
A REPLY IN A FEW SECONDS

More and more video repair engineers are turning firstly to Economic Devices to locate and
supply those more obscure parts, and sooner or later rely on us for all their video part
requirements.

We are confident that our video comparison database is the largest in the UK and its
fast retrieval system makes ECONOMIC DEVICES a must for all your video parts.

IF YOU DON'T SEE IT LISTED ASK FOR QUOTE. GIVE MAKE. MODEL, LOCATION. REMEMBER TO ADD £0.00 POST & HANDLING U.K. MAINLAND ONLY. HANDLING CHARGETO ALL EXPORT ORDERS AT COST. ADD 11' Po VAT TO TOTAL
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haus

mp o
We will not compromise and yet our prices are often less.

ductors I.C's etc.
s, heads, belt kits etc.

ote controls. etc. etc.

end the difficult

ce in seconds

...and look
(staictly -while stocks last)

61.1208A X 5 &4.95 BUT11AF
BU508A X 5 &3.60 BU426A
111.1508AF X 5 &5.00 TDA4601
BUTI1A X 5 £2.25 TD A3654
Philips type 1.2 volt Back up battery
Philips type 2.4 volt Back up babel

Scart 1.5m Puny wired

X 5
X 5 &I
X 2 £2.55
X 2 12.50
X5 £4.50
X5 S.8.75

12.90
etc. Belt

V35L36 etc., _Belt kit
vri it; etc. faelt kit &5.50
Standard video sensor lam
Std video sensor lamp p
Thorn TX94,10 Remote contra
Thom .1X10 Green spot 1API'X....and now as

for a full price
(please add &LOC hamiling aft +

X2
X 5
X 5
X5
X10
X10
each 49
each &14.95

Experience to one at the largest tepid Centres hag 1110V411 that all repairs to Fowler supply win require special
treatment with not only the obviously bay pans being replaced Out  timber of others alio dianged to manes
satistanory repair Experience skews Mat up to 5% of as power suppty repairs bounce' unless the merect
peocedwe and the comet ptecationary changes to certain components re made.

At test 4 repair kits are available to Cover the oladenty of aD Amami and Pace receiren each whh a simple to
understand instruction sheet to guide you trough the aced way of repairing and neurreding samba weber

MANUPAC"TUREFt 1401:11E.L. NO. PRICE
SATKITI PACE PFt0800 PFL1Dr900 £6.95
SATKIT2 PACE 559000 SS9200 £6.95

SS9010 SS9210
SS9020 SS9220

SAX/C.IT3 AMSTRAD SEUDS10 SR_D520 ra6.915
SATKST4 AMSTRAD SRD500 0r6.915

X=.11.11.1F1,1:0 45.4.1.11 .00 2-kasas--2.4,111a-aaggpea _a__

co e on SERVICE

You!!

NO ECONOMIC
*Economic supply TV & Video parts. VERY FAST
*Our experienced staff WANT to help you !!
*We can give you an instant answer from

our database that contains over 80,000 items
and we can give that answer IN SECONDS

*If we cannot find it immediately
*We will 'SEARCH JILL HEAVENS'
*We will hassle our suppliers
*We will hassle the manufacturer
*We will make phone call after phone call
*We will send Fax after Fax on your behalf

*WE WILL DO ALL THIS FOR YOU

*We do it willingly and for free- YOU NEED ECONOMIC!!

Economic DevicesPHONE 01902 773122 FAX 01902 29052
32 at-mple Street, Wolverhampton WV2 4 AN, United Kingdom.

Irmerria.ticirtal P1-1.c.ric -I- 44 1902 773122 Fax -+- 44 1902 29052
Also available: - D2mac Decoders - RTL Decoders - Secam/PAL Tronscoders - A/S SwitchesTorte Switches - AAL:Itiswitches - Please phone for current prices.

Larger Quantity 'Miracle enquiries welcomed.
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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 securing 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
lmm thicker. It would seem that different ones are used in
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 Dll 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.g.c. 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 worn
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

Reports from Philip Blundell, AMIEEIE,
Michael Dranfield, Eugene Trundle,
David Belmont, Steve Hague, Terry Lamoon,
Michael Harris, Stephen Leatherbarrow,
Richard Newman, John Pitt -Francis
and Simon Bodgett

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 Q505 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 ltiF 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 3.311F capacitor, which is not shown in the
service manual, on the lower drum PCB. Replacing this
cured the fault. S.H.

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

42 TELEVISION NOVEMBER 1995



simply the result of worn 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 nice 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
(1,000uF, 35V) turned out to be almost open -circuit. It took
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 (470, 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-

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 5V 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
speed 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 o.k. The
obvious thing seemed 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 I 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,i2) there were
no voltages around transistors 7010 and 7009. The decou-
pling electrolytic C2027 (330pF, 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 o.k. here. What
I did notice was that the level indicator on the front panel
barely moved. It's driven by the f.m. 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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way; 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-
tine 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 I
checked the voltages at pins 4 and 6 of socket P5 on inter-
face panel P005: 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 voltages at
its base and emitter but nothing at its collector. The 'on' line
to IC7150 seemed to be working correctly.

Component replacement on panel P005 can be carried
out only after removing it. Remove the i.f. 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 V3098 etc
This machine would stop in playback or recordafter
anything from twenty minutes to two hours. The cause was
high reel 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-F.

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/461
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.

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

command, this lever must have returned to its rest position.
Instead, it tends to remain protruding about 1 nun 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.

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 Hinari
VXL8/9, Sentra VX8500/8600, Amstrad VCR6000/6100,
Tashiko VVF933/934, Proline VCR9100, Goodmans
TX1100, Osaki VCR35 and many more. J.P-F.

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. I
then braced myself for a complicated VU meter drive
problem. There was relief when I discovered that it had
been selected as a tracking 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 i.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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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

Multi -function meter. Measures distorsion,
wow & flutter, stereo power, signal levels in &

;I out; generates audio test signals. Features
include large clearly marked analogue
meters. Performs the work of many individual
instruments. £ 490

Television Pattern
Generator
Model GV-698/11

32 patterns, 32 internal memories.
PAUNTSC/SECAM standards, with
B, G, H, M, M, N, D & K, NICAM, tele-
text all in one instrument.
Optional on screen logotype. (Other pattern generators available from £ 210). £ 1428

Television Pattern Generator
Model GV-298

Compact high performance generator, RF and
video outputs. Frequency range same as GV-
698/11, 37 to 865 MHz. Circle pattern included.
£ 433

TV & Satellite Level Meter
Model MC -360

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

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

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 memories, tunea-

ble audio subcaniers, etc. Full autocorrection for superb, unequalled accuracy!. RS -232
as standard. £ 1895

,111/4 PROMAX

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.

Low Distortion Low
Frequency Generator
Model GB -212

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

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 symmetry.
Excellent performance. £ 153 & £ 206

CRT Rejuvenator
Model TA -901

An essential tool for every TV works-
hop. Promax have made many thou-
sands. Supplied complete with a set of
base adaptors. £ 235

CRT Rejuvenator
Model TA -903

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

TV/FM Level Meter
Model MC -160B

The aerial installers best friend.
Calibrated for accurate signal level
measurements. Digital frequency dis-
play ensures correct signal selection
and identification.
Built-in demodulator for easy station
Went, and audible tone foreasy positio-
ning. This meter is light in weight, but
has outstanding technical features.
£ 354

R.F. Spectrum
Analyser
Model AE -566

110 1000 MHz, with 950 MHz to
1750 MHz option. Built-in tracking
generator. Offers spanwidths
from 1 MHz to 1000 MHz.
Includes normalizer. This analy-
ser is ideal for production and
educational applications, as well
as R+D. £ 2800

=Prices shown exclude VAT, but includes UK delivery.
Most items available for immediate 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 year'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 receivers
were being demonstrated by a number of companies,
including Philips, Hitachi, Pace and Thomson. 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
IOS 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 to 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
32PW977A 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 colours, chosen from a palette of 4,092. There

George Cole

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 system 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
150x80x45mm
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 improve the contrast

ratio.
Other products shown by Philips included a prototype

20in. widescreen set due for launch in 1996, and a 32in.
PALplus set, Model PW9761.

There were plenty of other widescreen sets at the IFA.
Panasonic's TXW28D1F has a 71cm super -flat black -matrix

tube, a 100Hz display and PIP. Panasonic also announced an
interpolation -based system to 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 a 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 Europe. 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 all
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. It's a widescreen set that can provide two separate
displays. There were also combi products, including 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 Video CD discs.

Future TV Developments
For the last quarter of a century the large, flat -screen TV

has always been 'just around the corner'. It looks as if such
sets really will be with us during the next two or so years.

The show gave us the opportunity 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 Liquid
Crystal (PALO) which was first developed by the US
company Tektronix. Plasma discharges are used instead of an
array of thin-film transistors to 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 system
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 to
keep your head still.

Nokia has signed an agreement with Texas Instruments to
use a projection TV technology called 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 array 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
mirrors are controlled by digital signals via memory cells -
one per mirror, 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,

red and blue, to produce a complete range of colours by addi-
tive and subtractive mixing.

Nokia plans to introduce rear -projection sets using DLP
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 half 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, Model
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 also 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
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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-
VX1000E also offers Photo -Mode shooting, which records a
seven -second still 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 to 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 AVC2 tapeless audio recorder can reproduce
up to seventeen minutes of CD -quality music from a
24Mbyte flash memory card or record the same amount of
music from a PC. The snag 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 -layer 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 held by the competing SD disc
system developed by Toshiba revealed some interesting
information. There's a whole series of SD discs, ranging
from the SD5 which holds up to SGbytes 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

entertainment material (Digital Video Discs) or be used as
high density ROMs 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 Dolby 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). Its video decoder can handle
data rates from 1-5 to 15Mbits/sec, i.e. MPEG-1 and -2. It
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 scarf with RGB, composite video
and audio options while the VCR connection is via another
scart with composite video. There is also a decoder scarf
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 multitude of connections
would enable someone to watch a digital TV broadcast
while, 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 these 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 a number
of channels at different start times.

Nokia demonstrated the DVB9500S'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
GPI1200, 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 SLVM500 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 3D0 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
29PX8001, a 29in. TV set that can also display VGA
computer graphics. Hitachi had a similar product called PC
Vision. Panasonic's Woody PD, Model CF32GP, is a multi-
media PC with a built-in tuner and fax/modem. It incorpo-
rates a 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 sale in Japan and could reach Europe next year.

Next Month in
TELEVISION

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 arise 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
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WIA1 a 1472
Donald Bullock

It's over twenty years since I 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 turn 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 0 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 carrying an Hitachi
VT150E 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 0.

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 0 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 lki2 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 fmd out what it
does.

Phyllis'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.

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 DV1259 with
him.

"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 MRIl 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 I opened the machine and looked

towards the power pack. Fuse 1 (315mA) was open -circuit.
As we've had some awful thunder storms recently I fitted
another fuse and started the machine up, gingerly, 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 tuner
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 little

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 3.31(0.
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 to

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 while 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.

Letters
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
warehouse full of processor -driven SVGA multi -mode
monitors.

I hope you will be able to give us some help!
Donald 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
experience 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 see 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

the same errors with domestic machines. I 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

Correct Inco rect
azimuth azimuth

Threshold
for cut-off Noise occurs here

Three frames

Signal
reduction

Fig. 1: Signal reduction caused by azimuth errors.

105 2 91

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 NW5.

CORRECTION

My attention has been drawn to an error in one of my VCR
Clinic fault reports - in the August issue (page 727). There
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is no 47µF chopper base coupling capacitor in the Grundig
VS510. The cause of the symptoms described is the chopper
chip's 47µF 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 Belmont,
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. I
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 the 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 reprogramming 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
European electrolytics to last for between six and ten thou-

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 bather 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 runaway temper-
ature rise. Poor shelf life is usually the result of contamina-
tion, either in the electrolyte or the aluminium electrodes.
RJ. Everitt,
Epsom, Surrey.

LIGHT BULB TIP

I wonder why the humble domestic lamp bulb is so little
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 light
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 receivers. These
options can be obtained by fitting resistors R550 -R556.
When R555 (4-7k52) 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 fitted
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

13-17V from Q2
0

20V from C23
0

BY from C16
or PL6, pin 6
o

RIO

In
IC

0

Ad ust

0
Lt4p,
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pin 14

.3--
IC2

2

1

C

R6

R5

R3 1r2
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R4 **CI

R9

R8

H/V switchint
U3, pin

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

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 ICI must be fed back into the
receiver. 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, turning on
IC2 which runs at 22kHz. Its output is fed to the base of Trl
in ICI's adjustment circuit.

The LM317 chip ICI 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 Tr3
both off, the output from IC1 is 17V.

If Tr2 is switched on (via Tr3) the resistor network
consists of RI, R2 and R4. ICI 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
lower. Tuning ranges are 950-2,100MHz i.f., 10.7-11-8GHz
r.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 as before, and 11.55-
12-7GHz r.f. 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 LM317 regulator chip with heatsink
IC2 555 timer chip
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Add 4.7k0 surface -mounted resistors R511 and R555
in the receiver, the former at pin 14 of U3, the latter at
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which decouple the LNB supplies.
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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 involved 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 in a 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.

TIME

Modulating
Voltage

TIME

Modulated
Voltage

(a)

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 f.m.,
though not for the full bandwidth recorded. The Ampex
VR1000A used f.m. and a 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 two 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 1.5MHz, 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

(b)
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Madulatiro
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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 (c) the modulating 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.

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 modulation 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 Fifties 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
system 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
remain ten.

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 rate of deviation of the
carrier, while the amplitude of the modulating signal
governs 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

Fig. 2: Between time tO 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
mathematically. 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 point 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 tl 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 generated. 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 tl and
t2. Because the signal frequency is increasing continuously,
at no time is 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

could be an infinite number of harmonics added while the
1MHz signal is being deviated to 2MHz. Hence the possibly
infinite number of sidebands with an f.m. system.

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

0Hz

Sidebonds below 0Hz
fold back

Carrier

I

053$1

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

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 0Hz (d.c.): in fact however once
the lower sidebands reach 0Hz they begin to 'fold back',
taking up positions above 0Hz in the frequency spectrum.
Fig. 3 is an attempt to illustrate this. The point is not purely
theoretical: this can actually occur with f.m., 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 until after World War II, 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 f.m. 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 amount of deviation, and the
frequency of the deviation. Thus the point at which the
sideband power falls below one 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

200kHz

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. It 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 Seventies were
unable to retain frequencies much higher than 6MHz - the
magnetic coating was such that higher frequencies became

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 f.m. carrier
frequency of 3.8MHz, a maximum deviation of 1MHz and
a luminance signal bandwidth of 2.8MHz (generally taken
as 3MHz). The result is a modulation index of 1/3MHz =
0-3.

Reference to the table of Bessel functions tells us that
with a modulation index of around 03 there will be just
one pair of significant sidebands. Taking the VHS figures

Chrome
carrier
627kHz

Chrome
sidebands

Luminance
sidebands

Luminance
carrier
3.8MHz 4.8MHz

106381

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 =
1MHz 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 instalment 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
1MHz. The result is a chroma signal at 627kHz ± 500kHz -
see Fig. 5.

Next Month

We've made an ambitious start by looking at magnetic
recording principles and f.m. 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-
liar chip in a computer monitor, Model 7133D, made in
Malaysia? The number on the chip is WT8043 N204 446. 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 Energy 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, Cranbome, Dorset.
01725 517 359.
Wanted: Remote control/information on a de Graaf VCR
WHS GPI (Philips chassis?). It's stuck in the child -lock
mode. Does anyone know how to open the RC -V 1 I A remote
control unit for the Akai Model VS-F15EK?! T.M. Summer -
will, 62 Clivedale Road, Woodley, Reading, Berks RG5
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: LOFT 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.
J.M. Thomas, 19 Cwmgelli Close, Treboth, Swansea SA5
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 return if required. K.
Smith, 43 Lourdes Avenue, Preston, Lancs PR5 5TB. 01772
321 709.
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. Arnold, 19 Bond Street,
Bournville, 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
better 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 to 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 2252 to more than
30052. As a result, the driver transistors were not passing
sufficient collector current. Once a new 225) 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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VAT, and that it shall not be lent, 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 whatsoever.
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BULL CLEAROUT SALE
WIRELESS VIDEO BUG KS' Transmits video and audio
signals from a minature CCTV camera (included) to any standard
television! All the components including a PP3 battery will fit into a
cigarette packet with the lens requiring a hole about 3mm diameter.
Supplied with telescopic aerial but a piece of wire about 4" long will
still give a range of up to 100 metres. A single PP3 will probably give
less than 1 hours operating time. E99 REF. EP79. (probably not
licensable!)
GOT AN EXPENSIVE BIKE?You need one ofourbottie alarms,
they look like a standard water bottle, but open the top, Insert a key
to activate a motion sensor alarm built inside. Fits at standard bottle
carriers, supplied with two keys. SALE PRICE £7.99 REF SA32.
GOT AN EXPENSIVE ANYTHING? You need one of our
cased vibration alarms, keyswitch operated, fully cased just fit it to
anything from videos to caravans, provides a years protection fern
1 PP3 battery,.UK made. SALE PRICE E4.99 REF SA33.
DAMAGED ANSWER PHONES These are probably beyond
repair so they are just £4.99 each. Mainly response 200 machines.
REF SA30.
COMMODORE GAMES CONSOLES Just a few of these left
to dear at £5 ref SA31. Condition unknow n.
COMP UT ERDISC CLEAROUT We are leff with a lot of softw are
packsthat need clearing sowe are selling atdiscvalue only, 50discs
for £4, Mats just 8p eacht(our choice of discs) SALE PRICE Ea ref
EP66
IBM PS2 MODEL 160Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply. SALE PRICE
£9.95 ref EP67
DELL PC POWER SUPPLIES 145 watt, +5,-5,+12-12.
150x150x85mm complete with switch, flyleads and IEC socket.
SALE PRICE E9.99 ref EP55
1 A4 DISC DRIVES Standard PC 3.5' drives but returns so they
will need attention SALE PRICE £4.99 ref EP68
1.2 DISC DRIVES Standard 5.25' drives but returns so they will
need attention SALE PRICE £4.99 ref EP1i9
PP3 NICADS New and unused but some storage marks. SALE
PRICE E4.99 ref EP52
SOLAR PANELS 3v output with two flyeads, 100x60 mm pack of
10 SALE PRICE £9.99 ref EP56
DELL PC POWER SUPPLIES (Customer returns) Standard
PC psu's complete with fly leads, case and fan, pack of two psus
SALE PRICE E5 FOR TWO!! ref EP61
GAS HOBS AN DOVENS Brand new gas appliances, perfect for
small flats etc. Basic 3 burner hob SALE PRICE £24.99 ref EP72.
Basic small built in oven SALE PRICE £79 ref EP73
BITS AND BOBS We have a quantity of cased modems,
multiplexers etc different specs but ideal strippers. SALE PRICE E4
each ref EP63
RED EYE SECURITY PROTECTOR 1,000 watt outdoor PIR
switch SALE PRICE £9.99 ref EP57
ENERGY BANK KIT 100 61x61 6v 100mA panels, 100 diodes,
connection details etc. £69.95 ref EF112.
CCTV CAMERA MODULES 46X70X29nm, 30 grams, 12v
100mA. auto electronic shutter, 3.6mm F2 lens, CCIR, 512x492
pixels, video output Is 1 v p -p (75 ohm). Works directly into a scart or
video Input on a tv or video. IR sensitive. £79.95 ref EF137.
IR LAMP KIT Suitable for the above camera enables the camera
to be used in total darkness! £5.99 ref EF138.
PASTEL ACCOUNTS SOFTWARE, does everything for all
sizes of businesses. Includes wordprocessor. report writer.
windowing, networkable up to 10 stations, multiple cash books etc.
200 page comprehensive manual. 90 days free technical support
(0345-326009 try before you buy!) Current retail price le £129,
SALE PRICE £9.95 ref SA12. SAVE £120!!!
MINI MICRO FANS 12V 1.5' sq SALE PRICE E2. Ref SA13.
REUSEABLE HEAT PACKS. Ideal for fishermen, outdoor
enthusiasts elderly or infirm, warming food, drinks etc, defrosting
pipes etc.reuseable up to 10 times, lasts for up to 8 hours per go,
2,000w h energy, gets up to 90 degC. SALE PRICE £9.95 REF SA29

12V 2AMP LAPTOP psu's 110x55x413rnm (includes standard
IECsocket)and 2m lead with plug. 100-240v IP. SALE PRICE E6.99
REF SA15.
PC CONTROL LED 4 CH AN NEL TIM ERcontroi (on/off times
etc) up to 4 items (8A 240v each) with this kit. Complete with
Software, relays, PCB etc. £25.99 Ref 95126
COMPLETE PG 300 WATT UPS SYSTEM Top of the range
UPS system providing protection for your computer system and
valuable software against mains power fluctuations and cuts.New
and boxed, UK made Provides upto5 mins running time in the event
of complete power failure to allow you to run your system down
correctly. SALE PRICE just £89.00.
SOLAR PATH LIMITS Low energy walklights powered by the
sun! built in PIR so they work when you walk past. Includes solar
panel & rechargeable bat SALE PRICE E19.9REF EP62
BIG BROTHER P8U Cased PSU, 6v 2A output, 2m 04, lead,
1.5m input lead, UK made,220v. SALE PRICE £4.99 REF EP7

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuals that give you
Information on setting up different businesses, you peruse these at
your leisure using the teat editor on your PC. Also included is a
certificate enabling you to reproduce the manuals as much as you
like! SALE PRICE £14 REF EP74

RACAL MODEM BONANZA! 1 Racal MPS1223 1200/75
Modem, telephone lead, mains lead, manual and corms sofhitare,
the cheapest way onto the nett all this for just £13 ref DEC13.

RADIO PAGERSSrand new. UK made pocket pagers clearance
price is just £4.99 each 100,49(15mm packed with bits! Ref SEP&
BU LL TENS UNIT Fully built and tested TENS (Transcutaneous
Electrical Nerve Stimulation) unit complete with electrodes and WI
instructions. TENS is used for the relief of pain etc in up to 70% of
sufferers Drug free pain relief, safe and easy to use, can be used in
conjunction with analgesics etc. £49 Ref TEN/1
COMPUTER RS232 TERMINALS. (LII3ERTY)Excenent
quality modern units,(like wyse 50.$) 2xRS232, 20 function keys. 50
throb 38,400 baud, menu driven port, screen, cursor, and keyboard
setup menus (18 menu's). £29 REF NOV4.
PC PAL VGA TO TV CONVERTER Converts a colour TV into
a basicVGAscreen. Completewith buittin psu, lead and sAvare.. Ideal
for laptops or a cheap upgrade.Supplied in kit form for home
assembly. SALE PRICE E25 REF SA34
EMERGENCY LIGHTING UNIT Complete unit with 2 double
bulb floodlights, built in charger and auto switch Fully cased. 6v 8AH
lead add req'd. (secondhand) £4 ref MAG4P11.
SWINGFIRE GUIDED MISSILE WIRE. 4200 metre reel of
ultra thin 4 core insulated cable. 28Ibs breaking strain, less than 1mm
Meld Ideal alarrns, intercoms, fishing, dolls house's etc. SALE PRICE
£13.99 ref EP51
ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST £4.99 REF SA23
ASTEC SWITCHED MODE PSU BM41012 Gives +50 3.75A,
+12g1.54, -120.4A. 230/110, cased, BM41012. £5.99 ref AUG6P3.
AUTO SUNCHARGER 155x300mm solar panel with diode and 3
metre lead fitted with acigar plug. 12v 2watt. SALE PRICEE8.99 REF
SA25.
TOP QUALITY CENTRIFUGAL MAINS MOTORS SALE
PRICE2 FOR JUST £2.60 REF 8A38
ECLATRON FLASH TUBE As used In police car flashing lights
etc. full spec supplied, 60-10011ashes a min. SALE PRICE E13.99 REF
SA15.
24v AC SGINArr Cased power supply. New. SALE PRICE JUST
£9.99 REF SA40
PA LITARY SPECGEIG ER COUNTERS Unused anstraighttrom
Her majestys forces. SALE PRICE E44 REF SA16
MICRODRNE STRIPPERS Small cased tape drives ideal for
stripping, lots of useful goodies including a smart case, and lots of
components. SALE PRICE JUST £4.99 FOR FIVE REF SA26
SOLAR POWER LAB SPECIAL You getIW06'x6' 6v 130MA
War cells, 4 LED's, wire, buzzer, switch plus 1 relay or motor.Superb
value kit SALE PRICE JUST £4.99 REF SA27
RGB/CGA/EGAITTL COLOUR MONITORS 12' In good
condition. Back anodised Metal case. SALE PRICE £49 REF SA16

SWITCHED MODE PSU ex equip. 6+3vi +5v e5A. -544.5A,
+1242A,-12ve..5A 120(220v cased245x88x55mm IECinput socket
£6.99 REF MAG7P1
PLUG IN ACORN PSU 19v AC 14w , £299 REF MAG3P10
POWER SUPPLY fully cased with mains and o/p leads 17v DC
909nA output. Bargain price £599 ref MAG6P9
ACORN ARCHIMEDES PSU +5v
4.4A. on/off sw uncased, selectable mains Input, 145x100x45rnm
SALE PRICE E4.99 REF SA1
13.8V 1.9A psu cased with leads Just £9.99 REF StAG10P3
PPC MODE CARDS. These are high spec plug in cards made
for the Amstrad laptop computers. 2400 baud dal up unit complete
with leads. Clearance price is £5 REF: 1lAt35P1
200 WATT INVERTER Converts 10-15v DC into either 110v or
240v AC. Fully cased 115x36x156mm. complete with heavy
dutypowerlead, dgar plug, AC outlet socketAuto oven oad shutdown,
auto short circuit shut down, auto Input over vottage shutdown, auto
Input undervottage shutdown (with audible alarm), auto temp control,
unit shuts down it overheated and sounds audible alarm. Fused
reversed polarity protected output frequency within 2%, voltage
within 10%.A well built unit at an keen price. Just £64.99 ref AUG65.
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but de fa any 12v motor up to 304 Complete with PCB
etc. A heat sink may be required. E17.00 REF: MA017
COMPUTER COMMUNICATIONS PACK Kit contains 10Crn
of 6 core cable, 100 cable clips, 2 tile drivers with RS232 interfaces
and all connectors etc. Ideal low cost method of communicating
between PC's over a long distance. Complete kit £6.99.
ELECTRIC MOTOR KIT Comprehensive educational kit In-
cludes all you need to build an electric motor. E9.99 ref MAR10P4.
VIEWDATA SYSTEMS made by Phillips, complete with Internal
1200/75 modern, keyboard, psu etc RC43 and composite outputs.
menu driven, autodialler etc. SALE PRICE E12.99 REF SA18
AIR RIFLES .22As used by theChinese amiy fortraining puposes,
so there is a lot about £39.95 Ref EF78_ 500 pellets E4.50 ref EF80.
PLUG IN POWER SUPPLY SALE FROM £1.60 Plugs in -to
13Asodcet with outputleact three types avelabl e. 9vdc 150mA£1.50
ref SA19, 9vdc 200mA £2.00 ref SA20, 6.5vdc 500mA £2 ref SA21.
VIDEO SENDER UNIT. Transmits both audio and video signals
from either a video camera, video recorder. TV or Computeretce any
standard TV set in a 1013' range! (tune TV to a spare Channel) 12v DC
op. Price Is £15 REF: liA015 12v psu is £5 extra REF: MAGSP2

*soma or OUR PRODUCTS AULT HZ UNLICIUMARLE trt THE tar

' FM CORDLESS MICROPHONE Small hand held unit with a
500' range! 2 transmit power levels. Reqs PP3 9v battery. Tuneable
to any FM receiver. Price is £15 REF: MA(315P1
'MINATU RE RADIO TRANSCEIVERSA pair of wade talkies
with a range up to 2krnin open country. Uritsmeasure22x52x155mm.
Including cases and earp'ces. 2xPP3 req'd. £30.00 pr.REF: MAG30
FUTURE PC POWER SUPPLIES These are 295x135x6Omm.
4 drive connectors 1 mother board connector. 150watt 12v fan, iec
inlet and on/off switch. SALE PRICE £7.99 REF SA 22
'FM TRANSMITTER KIT housed in a standard working 13A
adapter!! the bug runs directly off the mains so lasts forever! why pay
£700? or price Is £15 REF: EF62 Transmits to any FM radio. (this is
in kit form with full instructions.)
' FM BUG BUILT AND TESTED superior design toot. Supplied
to detective agendas. 9v battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER COMPLETE WITH
COI NSLOT M EC HAN ISMS originally made to retail at£79 each,
these units are designed to convert an ordinary phone into a
payp hone. The units have the lodcs missing and sometimes broken
hinges. However they can be adapted for theiroriginal use or usecifor
something else?? SALE PRICE JUST £250 REF SA23
GAT AIR PISTOL PACK Canplete with pistol, darts and pellets
£12.95 Ref EF62 extra peke (500) £4.50 ref EF80.
6-X12 AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. SALE PRICE £499 REF SA24.
FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAG5P13 Ideal for experimenters) 30 ni for £12.99 ref MAG13P1

IMIMEIN922.
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SIDE LEVER .177 AIR RIFLE Superb, low priced general
purpose rifle, 18' taperedittled barrel, filly adjustable open sights,
wooden stock, very accurate with low recd), 41'. £39.95 ref R/3
4X28 TELESCOPIC SIGHTS Suitable for all air riles. ground
lenses, good light gathering properties. £19.95 ref R/7.
RATTLE BACKS Interesting things these, small piece of sold
perspex like material that it you try to spin It on the desk it only spins
onewayl In fact If you spin lithe Wrong way Itstops of its own accord
and go's back the other way! £1.99 met GUJ01.

GYROSCOPES Rememberthese?weitwe havefound acompany
that still manufactures these popular scientific toys, perfect gilt or for
educational use etc. £6 ref EP70
EDIBLE LONGLIFE CANDLES Madefrom Oleo Beef Stearin so
you can eat than in an emergency attematvely, you could just light
them) Each candle bumsforapprox 10 hours.2 for £2.99 ref 0/N326.
HYPOTHERMIA SPACE !Jammer 215x150cm aluminised
foil blanket reflects more than 90% of body heat. Also suitable forthe
construction of two way mirrors) £3.99 each ref 0/L841.
LENSTATIC RANGER COMPASS Oil filled capsule, strong
metal case, large luminous points. Sight Ina with magnifying viewer.
50mm dia, 86gm. £10.99 ref 0/K604.
RECHARGE ORDINARY BATTERIES UP TO 10 Till ES!
With the Battery UV -tzar& Uses the latest pulse wave charge system
to charge all popular brands of ordinary batteries AAA, AA, C, D. four
ate timel Led system showswhen batteries are charged, automatically
rejects unsuitable cells, complete with mars adaptor. BS approved.
Price is £21.95 ref EP31.
TALKING WATCH Yes, it actuety tells you the time atthe press of
a button. Also features a voice alarm that wakes you up and tells you
whet the time is! Lithium cell Isolated. £7.99 ref EP26.

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new muttiband 2000 radar detector can
prevent even the most responsible of drivarsfrun losing theirlicencel
A4 ustable audible alarm with 81Iashirkg lads gives instant warning of
radar zones, Detects X, K and Ka bands, 3 mile range. 'over the hill'
'around bends' and 'reartrap fadelles. micro sizejust4.25^x2.5'x75'.
Can pay for itself In just one day! £79.95 ref EP3.
SNOREBUSTERIAsznaBwristarata style device thatdetects the
nose of snoring and instantly produces a stimulation to thew rist ofthe
snorer without waking them_ The bio feedback effectively prevents
future bouts Of SnOting. thus reducing SnorebuSterto only occasional
use. 10 of -1,000's sold. £24.99 ref LA15999,
WORLDS SMALLEST TAPELESS MEMO PENT Not only is
the a smart pen but will record 20 seconds of memos etc. No more
scatching about for seeps of paperlt £39.99 ref AA21381.
ELECTRIC TYRE INFLATOR High power micro air cam pressor
inflates tyres, airbeds footballs etc. indudes pressure gauge £14.99
ref J8231.
MAMOD STEAM ENG IN E SP2 Powerful compact model steam
engine complete with fuel etc. £39.95 ref SP2.
SANYO NICAD PACKS 120mmx14mm 4.8v 270 mall suitable
for coeless phones etc. Pads of 2 just £5 ref EP78.

WE BUY SURPLUS STOCK FOR CASH
FREE CATALOGUE

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

WITH ORDER.
PORTABLE RADIATION DETECTOR

WITH NEW COMPUTER INTERFACE £59
A Hand held personal Gamma and X Ray detec-
tor. This unit contains two Geiger Tubes, has a 4
digit LCD display with a Plezo speaker, giving an
audio visual Indication. The unit detects high
energy electromagnetic quanta with an energy
from 30K eV to over 1.2M eV and a measuring
range of 5-9999 UR/h or 10-99990 Nr/h. ref NOV18
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NUCKP
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
2SC BF DTC 1S LC SAB TC

2SD BT IRF TIP LM SI TCA
2SJ BU IRFBC AN M SLA TD

2SK BUK IRFPE BA MB STA TDA
3SK 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 UPD

BDT BUZ SGSF KIA MP STRM CMOS

ASK FOR OUR CATALOGUE  MAIL/TELEPHONE/ORDERING - COUNTER SALES

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

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

DALBANI (UK) LTD.

13 STATION ROAD, HORSHAM, WEST SUSSEX RH13 5EZ

Cada 561,0444 Telephone: (01403) 251302 Fox: (01403) 270339
Test Equipment  Components  Accessories

Electromechanical  Mechanical  Engineering

VALVES WANTED
TOP PRICES PAID FOR NEW BOXED VALVES

SEE LIST BELOW:
ECC 83/EF8 6 MULLARD £3 ea D060 £50 ea
Px25 MARCONI OR OSRAM GLOBE SHAPE £90 ea DA3 0/DA60 G.E.C. £80 ea
Px4 MARCONI OR OSRAM £50 ea KT66 G.E.C. £35 ea
PP3-250 MAZDA OR OSRAM £50 ea KT88 G.E.C. £50 ea
805/845/211 USA ORIGINALS £25 ea EL34 MULLARD £12 ea
STC 421 2E UK £1 00 ea 300B U.S.A. OR S.T.C. £150 ea
DA1 00 G.E.C. £100 ea EL37 MULLARD £10 ea

ALSO WANTED USED VALVES AND OLD
VALVE AMP EQUIPMENT

LEAK, QUAD RADFORD, ETC ...
SEND, PHONE, FAX, LIST, INSTANT DECISION
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SATELLITE - BOOKS, VIDEOS, SOFTWARE
SATELLITE TELEVISION - INSTALLATION GUIDE (ISBN 1 872567 09 6) £15

John Breeds. Install your own satellite system! Written in clear non -mathematical terms on large
A4 format. Lavish use of diagrams throughout. The official study manual used in City & Guilds
courses. New updated 5th edition. Acclaimed by the Press and Trade as the best work of its kind.

EUROPEAN SCRAMBLING SYSTEMS 4 £32

John McCormac. Discover how to construct commercial descrambling systems that work! Gain a
hackers insight into piracy and counter -piracy. Explicit circuit diagrams given. Offered to
enthusiasts for educational purposes only.

THE SATELLITE BOOK A Complete Guide to Satellite TV Theory and Practice £32

John Breeds. Generally acclaimed as the 'Bible' to the satellite industry. Written in easy -to -read
style with over 300 illustrations on more 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 for technicians and curious do-it-yourselfers.
More than 300 pages provide an in depth study of many commercial scrambling methods. Many
circuits and block diagrams.

THE SATELLITE VIDEO (Plus free booklet) £17

Professional quality video presented by BBC Tomorrow's World Peter McCann. Includes dish set-
up, site survey equipment etc. Ideal companion to the Installation Guide. A 50 min video which
gives sound practical advice. Please note postage:- UK £1.50; Europe £3.00; RoW £8.

MPEG - DIGITAL TELEVISION FOR ALL £19

An authoratitive guide from NTL on leading edge techniques for future television. Describes .

compression and bit rate reduction techniques. Analyses Quantisaton techniques and compressed
audio in MPEG. Please note postage:- UK £1.50; Europe £3; Rest of World £6.

KU -BAND SATELLITE TV £25
Theory, Installation and Repair. Frank Baylin & Brent Gale. Completely revised and updated edition.
More than 400 pages provide a comprehensive introduction to satellite television. Highly
recommended. -OP,

SATELLITE SERVICING 1987-90

SATELLITE SERVICING 1991-92
SATELLITE SERVICING 1993-94

£55

£65

£75

Circuit diagrams, oscilloscope readings, voltage tables, essential part 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; R of W£35.

HOME SATELLITE TV INSTALLATION £25

& TROUBLESHOOTING MANUAL
B Gale, F Baylin & Ron Long. This could be described as the C -Band companion to its Ku -Band
book by the same authors. Approx 500 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
stacking, dishes, programming, system operation, project bidding and contracts_

1995/96 WORLD SATELLITE YEARLY £59

Dr Frank Baylin. Latest edition, 780 page reference book that provides essential information about
the characteristics and footprints of all the world's broadcast satellites; plus most recent details
about compressed digital video and audio methods. Divided by easy -to -use tabs into four sections:

technical, satellites, programming and reference materials. Excellent value.
Please note postage:- UK £5; Europe £9; Rest of World £16.

SATELUTE COMMUNICATION SYSTEMS £33
G Maral & M Bousquet This mammoth 688 page tome exhaustively deals with radiowave
propagation, satellite installation and launchers, antennas and signal processing. Fully illustrated
throughout Unreservedly recommended for serious students of satellite technology.

WORLD of SATELUTE TV - EUROPE, AFRICA £25
and THE MIDDLE EAST
Mark Long & Jeffrey Keating. Written in a 'down-to-earth' style, thirteen chapters cover areas
such as installation, feedhorns, LNBs, polarisers, receivers, scrambling, digital video compression,
HDTV aid most of the satellite footprints covering the titled areas. Recommended reading.

SATMASTER PRO PC SOFTWARE PACKAGE (DOS) (speck?/ otter while stocks fast) £29

SATMASTER FOR WINDOWS (new version 3.2) £99

DJ Stephenson. Calculates full link budget including dish size required. Gives set up angles, polar
and apex elevation for motorised systems, elevation, azimuth, polarisation offset, from any
location in the World for any geo-satellte now and in the future. The program includes a 20,000
word technical helpline with many graphics and footprints. This work is easily the best of its
kind in the world, and is unreservedly recommended. Post UK 21.00: Europe £2.00; RoW£4.
Try it free on:-

http.Wwww.u-nel.comiarrowe/puteswitthhn

1995 INTERNATIONAL SATELLITE DIRECTORY £175

Whopping, 15 section, 1000 plus page, comprehensive reference; footprints, uplinks, charts,
mobile systems, contacts, loading reports, manufacturers, operators, Agencies, buyer's guide,
maps, etc. An authoratitive tome. Please note postage:- UK.£5; Europe 219; R of World £36.

HOME SATELLITE TV INSTALLATION £27

VIDEO TAPE (Approx 40 min)
Brent Gale & Frank Baylin. A very popular video that provides a thorough overview on all aspects
of instaling large motorised dishes on both C and Ku band systems. Ideal companion to the
Home Satellite Installation Manual.

Send stomped, addressed envelope for complete list of satellite books, videos and software ...

SWIFTglitrAlleig
17 Pittsfield, Cricklade, Wilts, SN6 6AN, England
Tel 44 (0)1793 750620 Fax 44 (0)1793 752399

C7)

(E)

AMSTRAD HANDSETS AMSTRAD FAX AMSTRAD VCR 4500 6100 Audio PCB 7.05

VCR4500 18.08 FX9600 FAX PSU PCB 29.38 CASSETTE HOUSING ASSY. 17.63 6100 Power Supply 8.81

VCR4600, 4600Mk11 11.75 6100 Hybrid. Chrominance 9.40

VCR4700 17.63 AMSTRAD 4600,4700,TVR1,2,3 6100 Hybrid, Luminance 9.40
VCR5200 11.75 MODULATORS HEAD BASE ASSY. (Audio) 5.88 7000 Switch PCB no: 7 2.35
VCR6100 (Indexer) 25.85 18108221 VCR5200 7.05 FRICTION GEAR 779 2.06 CTV1400 Mk11 Main TV PCB 31.73
VCR6100 (Barcode Indexer) 32.44 ENP-E730-2 VCR7000 5.88 TAPE CREASING KIT 5.88 CTV2200 PCB no: 3 3.53
VCR6200 Barcode 32.44 VMC100 - Various parts available, CTV2200 PCB no: 4 4.70
VCR9000 (Old type) 11.75 AMSTRAD SERVICE please phone for prices. TVR 2 Main TV PCB 41.13
TVR 2 8.46
TVR 3 (Equivalent) 10.70
SRD400 18.15
SRD400 (Equivalent) 11.05
SRD500 11.75
SRD510/520 13.81
TS90199 Tower System 11.75
GOODMANS VCR102 11.75
PROLINE 5100TX 17.63

MANUAL
VCR4600MkII.4700
VCR6000/6100
VCR7000
VCR8700
VCR8800
VCR9000/9004
VMC100
SRX100/200

9.00
11.50

9.00
8.00
9.75
9.00

16.50
4.70

TVR2 Video Front 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 TVR 3 Video Power Supply 6.46
Capstan Motor LLA4B02 10.28
Capstan Motor LLN4B21 10.28 AMSTRAD COMPUTER
Capstan Motor JLN4B02 10.28 MONITOR/PARTS
Tape Loading MCF9B02 9.99 32.3212" HRCD (Daewoo)
AMSTRAD PCB's PC/ECD Monitor Tube 56.40

AMSTRAD LOPTS
CTV1000 FB182K 12.93

SRX100/200 SRD400
SRD510/520

13.25
6.50

CRT 3701B22 29.38
(Complete, fully populated) 18.80PPC5121640 Modern PCB
4500 Timer 12.93

CTV1400 FB165KA 23.50 SRD550 3.85 4500 Systems Control lo.sa AMSTRAD SOFTWARE
CTV2000 FB1 71 10.58
CTV2000 FB171K 15.58

SRD600
PC1512

20.65
11.50

4600 Systems Control/Servo, ACCOUNTSMASTER 19.98
Display & Control PCB's 31.73 (Full accounts program for running

TVR3 181297 14.69 PC2086 12.00 4600 Display 12.93 small business on any PC)
PCW9512.8256,8512 7.05 PC2286 19.50 4600 Control 6.46

AMSTRAD TUNERS
PC2386
PC3086

15.00
11.00

4600 Video & Audio 19.98 Many AMSTRAD COMPUTER &
4600 Power Supply 16.98 PRINTER SPARES available, please

UE33-B01 VCR4600/4700 9.40 FX9600 FAX 20.15 4600MkI Main PCB Assy. 43.17 phone for price.
UE2-B31 F CTV2200/2210 5.88 4600Mkl Timer 15.28
1810829 VCR5200 7.05 AMSTRAD COMPUTER 4600MkI Control 6.46
ENV67509F2 CTV1400 5.88 OPERATORS MANUAL 4600Mkl Head Amp 5.88 * WIDE RANGE
UVE33-F01 VHF -UHF 14.10
UVE33-F02 VHF -UHF 14.10
1813766 VHF -UHF 14.10

AMSTRAD IF UNITS

PC1640
PC2286/2386
PPC512/640
ZX SPECTRUM -2

11.75
11.75
11.75
5.50

4600MkI
4600MkI
4700 Main
4700 Timer
4700 Control

Power Supply 6.46
Hybrid, Luminance 9.40
PCB Assy. 43.17

15.28
6.46

OF COMPATIBLE
VIDEO HEADS

NOW STOCKED *
TPS7-B0006 VCR4600/4700 9.40 PC1512 (Tech. Ref.) 6.00 4700 Head Amp Assy. 5.88
TPS7-L0002 14.10
1813766 14.10

PC1640 (Tech. Ref.)

AMSTRAD VCR

8.00 4700 Power Supply 6.46
5200 Timer & Channel Disp. 18.81
5200 Video 15.28

PRICES INCLUDE VAT.
ALL ITEMS ARE BRAND NEW AND GUARANTEED

Harrison CABINET PARTS
VCR6000 Cabinet Front 12.93

5200 Switch Panel 5.88
6000 Power Supply 8.81

** SAME DAY DESPATCH **

Write or Phone for FULL LIST

Electronics VCR6100 Cabinet Front 15.28 6100 Main PCB 31.73

**POST & PACKING**
CENTURY WAY, MARCH, CAMBS PE15 BOW.

AMSTRAD MOUSE
5114"-31/2" FDD KIT

7.64
7.05

WE ALSO STOCK MANY
SEMICONDUCTORS, RESISTORS, **£1 'Tr.1 8**

FAX: (01354) 51416. TEL: (01354) 51289 PCW9512 Armature 4.70 FUSES ETC.
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J.W. HARDY
YOUR OMSTOPSHOP
FOR THESE FINE BRANDED PRODUCTS

- AND SO MUCH MORE .. -

Wr:315eLi SMATV

DIAMOND AERIALS UHF/FM

GLOBA 0M .n FIRST IF, SMATV

communications UHF AERIALS
UHF AMPLIFIERS3.W. HARDY

Lobgeor Coblevision SMATV

LENSON HEATH SATELLITE
ANTENNALN

PA CE
SATELLITE
RECEIVERS,
DECODERS

PROMAX TEST EQUIPMENT

SATELLITE
RECEIVERS

BOLTS
LUGS

mynOLTS
PL

SMATV

TRIAX U.K.HFNHF. AERIALS TOWER CLIPS
UNIOFLX, VOLEXCLIPS COAX CABLESRAYDEX

 WE PROVIDE FULL TECHNICAL ASSISTANCE AND SERVICE BACK UP
ON ALL OUR PRODUCTS

 SMATV - DISH SHARING - DESIGN CONSULTANT

Trace Price List avaitable to bona fide TV Aerial and Satellite Dealers
on prod of trading.

J.W. Hardy, 231 Station Road, SteeMord,
Birmingham =BBB Telephone: 01217848478

WE HAVE THE WIDEST CHOICE OF USED
OSCILLOSCOPES IN THE COUNTRY

TEKTRONIX 7000 SEAMS OSCILLOSCOPES
AVARABLE FROM QC*. Mopes road separately.

Rod 1988 Frequency Counter 1.36Hz (Options GP% & High
$o h) (900
Raca6Daro 1991 Uri -venal CeunterfTrner 1 60,11-tc 9
diet L100
Ftrten 2437 Utieanal Cotner/11w DC- 101"148det-L173

176
Rad 9906A

9916
ll,:,- ull Cou

cy
nter

r
Tenet- 1011z-200MHz _ _ 050

Scartron 7065 61/2 4,6 Microproceeor Volerneur ACDC'
anal Ame L400

TEKTRONIX TA4475 4 Cleaned 100142 Delay/
Cuscrs 1100___L
TEKTRONIX 2AS459 Dud Trace 6oni-r. Delay/Curran 1900
TEKTRONIX 2465 4 Cloned 3COMPU DebyT-sp.rs -LI 750
TEKTRONOC 2246A 4 Own& ICOMHz CarscraVM tar_ LI250
TEKTRONIX 2335 Dual Trace 100P1Hz Detry

(150

Solartron 7150 611/2-3 I/2 dge DM M with IEEE .. L400
ktertron 7045,4 /2 dglt Multeneter Volts/Amps:Ohms -.CO

M"'"°4"BenciVoTrtableK5H;P114-Mr6 '''''''' gllPuke 8050A
Fluke 77 Had Held MN C100

TEKTRONIX 489 Dual Trap 350Mth Delay Sweep _CTS0
TEKTRONIX 475 Dual Trace 200411-11 Dekty Sweep _000
TEKTRONIX 465 Dual Trace 100MHz Dehy Sweep --LOKI
PHIUPS 30552+ 1 Charneis 50104t Dual TEI Deg, -L.550
HP 1740A Dual Trace 10394141 Deny Sweep (350

Herne 100 AC/DC Clip -on Ammeter L175
Gook] j38 Oscillator 10Hz-100104c L150
Fecctocit FG600 - ri 0.0114-103KFtz-- LSO
Tender TGS0 I Func Gen 0.000S11E-51414 514/54/TeL,Ran2r75
Pubefetc

TEKTRONIX 2215 Daol Trace 6041416 Deb, Sweep _1.400
TEKTRONIX 455 Oval Trace SOMHz Deer Sereepo---L,K10
PERUPS PM3217 Dual Trace 50MHz Delay Sweep__L400
HITACHI V423 Dual Tr.. 401152 Dthy £350
IWATSU 555702 Due Trace 40MHz Delay (525

Urpahrn EP501 Audio Angyser- L150
0152 Recorder Test Set L750

Nara V. Tape Recorder L.350
1411-90-11 V213 Dual Trace 201114: Delay Sweep L250 AWA Distortion & Noise Meter F242A 1400
GOULD OS1 100 Dual Trace 30MHz Dehy. Sweep__Q40
BECKMAN 9020 Duel Trace 20MHz Delay Sweep _L240
HAMEG 412 DA/ Trace 20MHz Delay Sweep COS

Leader 150216 Sagrnel Generate 1490
Keno Ow/ Veda* Ether VBF/3 0.11 -h -1010h _....-....1,200
RaoI Iretrumareacion Recorder type store 4DN----...1350

KIKUSUI 5530A Duel Trace 35MHz G2/1
GOULD OS300 Dug Trate 20MHz (No hada* LISO

Racal irstrumentation Recorder type stag 705.--, C500
Maeda IFLAJO Urewaral trate Emory Operated -from £150
wayna Karr 0024 DI. Component noon ICA ....-..... OPP
H.P. I 6300 43 Charnds______ L750

TWATSU 555702 Dui Trace 2.0e114, ON
GOULD 4030 Rol Tram 20/112 Caws rase
GOULD 4100 10MHz T -Y & X -Y Modes Dual Trace _L225
GOULD 4020 Poi Trace 1 CMItt L250

HP. 8160A Prograrrroble Prethen Pulse Cwneratcr
901114 P.O.&
Wnetek COI Puise Generate- HOMER x3110GOULD 054000 Dud Trace 1 OMI-h Digital Swag. ----COO

HP, 1741A Dual Trace IODMHz Are/ogee Storrge_. 1400
7H15 IS JUST A SAMPLE- MANY OTHERS AVAILABLE

EATOMAILTECH 380K 1 I Syr Sea Gen 1 -2000MHz ..iti,
P113602 APVFM Phase Mod.

Relax PP151 31 FteX Gen 0112-2MHz SInaSgETRIOC etc ....1.250

HP- 331" F." G. aN9'."9.4.4Z sn°597''''''',,,,,,re -
Scream Ms SS 0-6C0 Wan 0-4_66nos __COO

Marconi 2019 Syr AMLF11 sig Gen 8C40-6,1040a1Ph__I 1900
Marconi 2018 Syn APVFM SI Gen COOKHz-520P11-1.-.C760
RP. 8620C Sweep Ow 19-124Gliz or 8- 124G1 -h -1350
H. P. 8.520C Sweep Oedema Main Fran* onty 0,

,..;,. ,,,,,,, co ,,,,,,,,,, ,,,,,,..., 800
nose'' Pin'OMD 0-3°V.k. 0.1.7E4 Two DIER'E ''''
Tlytry PL320 0.30Vcas 0-2Aneas DapprE .7 100

f ISORacal 908_1_ Sm 911TH 94 Gen 5-52CP1Ett - .L450 Famed 1331110 30 We. LOA-L.90hr..
Fend L3050-30 Witt 05 Amps 2 Meters L 1 50Parnell -n.G. Syr All:FM Slg Gen 10-520MHz L400

Marconi TF2337 Automatic Distortion Meter E:200 Fend 1.13E 0-33 Vets 0-5 Amps Metered 1100
Marconi TF2331 Disuse -6w Neva- Meter 20111-20KHz
005% L150

Panel 1362 010 Vote 0.2 Afros Metered r80
oks AIIVIS wipe E130

Fend L3 0- Years CI- / Metered LaMarconi Tf8910 Audio Power Mew Sand .1250
Marconi TF2163 Mu/maw DC- I GlEz (100 Fend E3200-150Voks 4200FfA Mewed E100
HP. 04958 Rama.- DC-IeGFtz ci- I ids in a.c. raso
0htfwki 2105 acre

7.1_411S0

grelantua nod. 472R= 23D. Mind 11200

MANY OTHER POWER SUPPLES AVAILABLE
Telesronlx TDRISO)
R&S v.*. Noise with UPSF2E1.................11500 NEW EQUIPMENT-

BRUa & RIDER EQUIPMENT AVAILABLE
PLEASE ENQUIRE

I-0MM OSOOPE 1-M iCOSTeLdeTnee 1001411 D*Tlowe L047
HAMEG 05001,4 /4Y64 DM Tram 605I-0 Delay Swap -E653
HAPEG OSGOK I14103 Cul Tea 3114CoapTens 1422
HAPE-G 09CCIE IVO& 3 EXal Tram 2104Digiel Seenge 1.653

AS ado rnoiels waleil- al ceolostepte appeal wth 2 probes
SPECTRUM ANALYSERS

-
1FR 97550 Synthesised IGHZ L4000
HP. 135E59 031-22GHZ BLACK STAR EQUIPMENT (P&P 30 ....13 (S)

APOLLO 10- 1 COOMEtt Counted Tdrwr Flatia/PeraadrEare,,....,,,, L234
-"°°°ANDO AC82131 with AC821 1 1700MHZ LI SOO

POLARAD 641-1 1 OMHZ-18G14Z "M°
H.P. 182 wah115588 1 OOKHZ- I 50011142

_
-- from LI 500

HP. 141T with 8555A & 95520 I OMPTZ-18C442 11700
H.P. I 4 IT with 85548 & 8552B S001GLZ-11501442 _....-11200
HP. 141 T with 85538 & 8552A 1*(0- I I OMHZ -"°°H.P. 141T MAIN FRAMES ONLY. GOOD TUBES ..............L215
MARCONI TF2370 30142-I IONSIZ ... ..11000
TEKTRONIX 715 With Mae, Frame 20MHZ-5MHZ .........11000
H.P. 3980A 51-11- 50102 LIMO

APOLLO 100- 10011110 (As alathe wish more ftecoom) (332
METEOR 100 FREQUENCY COUNTER 1 00Mah (119
7177000600 FREQUENCY COUNTER 600111-0.__L 145
METEOR !COO FREQUENCY COUNTER I GH1.................L189
Jr.u.^'OR SCO FUNC1TON PEN alalz-SCOdit 5re ri-L12.5
ORION COLOUR BAR GENERATOR PaLTWV L743

All ether Birk Snr Equipment avaiiabie

OSCILLOSCOPE PROBES
Switthable x I x 10 (PEA L3) L13HP. 5341A Frequency Counter 501102-1_SG1-0 LED ---1300

Used Equipment - GtoranteeP March supphed if possabie.
Des 6 a VERT SMALL SAMPLE OF 3T Ot_K_ SAE or Twephcoa Ion EFL Meese check ar.dabeie, Before orderin.

CARNAGE a ado L16. VAT so be added trl Total of Goods and Carriage-

STEWART of
110 WYKEHAM ROAD, READING,

Telephone: 01734 268041

READING
BERKS RG6 1PL Iiiliallik

Fax: (01734) 351696 _SSAt,Callers Welcome gam-5.30pm Mon -Fri (until 8pm Thurs)

0 LC) NI GM EAMIC I-11

Unit
Ashley

DISPOSAL
as the
inevitably
of at

available

231 Lee
RoadLondon,

UK's

well
below

Valley Technopark
N17 9LN

leading satellite
have stock which
under normal

is a list of
from our London

ci

trade
disposal

I

DIVISION
distributor

we
prices.

depot.

nun/Kinn
II

need

stock

'

we
to

which

11

C1

dispose

is

4'

RECEIVERS Ex Rental refurbished

Pace 800 IRD
Pace 9000 IRD
Furgusan IRD
Amstrad IRD
Grundig 20A, non

Type £ 59.00
Type £ 45.00

£ 33.00
£ 40.00

IRD £ 30.00

RECEIVERS Graded Stock

Grundig GRD 150
Echostar 5700
and built in D2
Technisat 3004S

£ 89.00
including positioner
MAC receiver £345.00

£119.00

RECEIVERS Non Working IRD & non IRD.

We have a number
Ideal for repair

of non working receivers
or spares, from £5.00

DISHES New Stock

60 cm Bulk pack
Dishes Boxes of
1 off of above(collection
80cm pole mount
35cm Concentric

Lenson Heath
10 £ 99.00

only) £ 13.45
Lenson Heath £ 24.00
dish £ 4.95

LNB'S New Stock

Triple band 10.9/12.75 1.3DB £ 24.00
Voltage switching C120 flange £ 15.00
Cambridge 1.DB Voltage switching £ 16.95

MISC ITEMS New Stock

Amstrad AM/Pm clock radio
Amstrad Walkman AM/FM Radio
Amstrad Radio CD Alarm clock
Amstrad OF 40 Auto set video plus VCR
Amstrad 3 Band stereo -radio twin cassette

IR Remote Control Aerial rotator,
complete kit ideal cheap

4motorised dish system .......
normal price £99.00

£ 8.95
£ 11.06
£ 52.00
£ 71.06
£ 20.00

N
(

£54.00offered at
I 0 018 t. _

Tel. 0181 880 4000
Fax 0181 880 4001
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Universal Tripler with Focus Unit
Dacca 120/130 Series
Grundig Triplers

AUTOGARD (U.K.) LTD
Tel/Fax: 01922 613654

Unit 3, Acorn Firms Centre, Ablewell Street, Walsall, West Midlands WS1 2EG
4001 .07 11P39C .76 BU2084 129
4002

N4003
.07
.06

T1P31C
TIP32A

.73
54

8U2080
8U3264

129
1.31

4004 .07 TIP32C .63 8U4070 .95
4005 .09 11P350 1.56 BU4264 1.20
4006 .07 TIP360 1.67 541500 1.85

N4007
N4148 .

.0608 11P41 C
11P42C

.68

.68
8U505DF
805060F

129
225

N4448 .07 T1P42 .64 6U5084 121
85401 .12 TIP47 .63 BU506DF 1.17

5404 .12 T1P48 .89 BU5084F 120
5406 .12 11P50 .88 8U5060 1.17

N5407 .14 T1PL7614 1.67 BUT11A 1.15

5408 _27 TIPL791A 1.32 131.17114F .85

914 .13 7805 .75 8UT12A
8A157 .os 7806 58 8UT12AF 1.03
8.4158 06 7809 .85 81.17184F 1.13
84159 .12 7810 .76 BUK4445008 221
87127 21 7812 .50 81304546004 247
8Y133 .08 7815 .79 81.4/484 1.80
BY164 .65 7905 52 BUW114 1.48
8Y179
BY184

.75

.44
7915
741500

.79
020

BUVV4113
BLAY814

1.00
1.99

BY206 .18 AN5265 1.72 8UW84 1,00

BY227 .14 AN5435 1.44 BUMP* 1.22
eyna .34 AN5512 1.79 BUZI IA 1.40
BY299 .18 AN5515 2.89 BUZ71A .95
871(55800 .33 485521 1.59 BUZ1304 2.40
TIPTIO .35 488810 CD4011BE .59

11P111 AN6612 1.79 004012 9.98
T1P112 .78 AN7141 .196 C04023 9.97
11P1124 .98 AN 7161 NFP 389 CD4068 9.67
T1P115 .78 AN717K 423 C04059 10.47
DPI16 .ss AN7173K 5.78 FR605 821
11P117 .76 AN7178 2.59 MJE29551. .83
T1P120 .67 487205 52 MJE340 -48

TIP122 .67 AN83875 5.98 H411235 1.89
11P125 .69 845406 204 HA11423 2.79
T1P126 .67 8A5410 249 HA13001 2.39
T1P127 _56 6A6109 1.79 8413008 19.41
11P130 .55 846269 138 HA13108 3.47
T1P131 .89 1346209 121 HA13117 2.49
11P132 .66 8462198 2.39 HA13118 179
I1P137 .56 646222 3.09 HA13119 1.99
7IP29 .76 1346229 2.28 HA1377 1.96
11P29C .4 545247 1.89 K41392 228
TIME .585 134718 1.02 14417808 3.98
11P30 .55 BCY70 1.46 11451338SP3 744
11P3055 .92 13012430 041222 2.161

TIP304 .sa BU205 .99 KA.2212 .78

KA2223 .59
KA2249 297
K429144 3.79
10462104H 539
KJA78008.4P 3.12
L200 212
L4918 1.25
LA1231 1.89
LA3160 1.19
LA4140 .59
144280 5.99
LA4282 4.35
LA4422 129
LA4440 2.36
LA4445 2.87
LA4461 1.99
144475 2.99
LA4476 3.68
LA4700 398
LA6510 299
LA7370 14.71
LA7520 269
LA7801 1.38
LA7620 267
LA7830 1.39
147837 1.58
LA7851 279
LC7151 14.78
LM1303 4.40
LM1881 N
LM308N
LM3177
LM324
144.3395
114358
LA4380N
1.443868
LM393N
LM3900N
M51320P
M567321
1459655P
MCI 3002P
MC1391P
MCI 489
MPSLO I
1,4P5L51
NE555
NE556N
NE592

82
122 STK5451
139 STK5464

29 STK5466
.99 5705471

1.45 51K5473
STK5481

1.12
STIC696
STX54822

796 S1X7308

4.87
STkr348

4.25 STR4211
STR58041

750 7.9064
6.18 7472064P
399 147222AP
1.42 TA7233P
234 TA7240
.19 7472508P
.42 TA7251

1.88 TA7270P

NE592N B-8 1.88 747271P 258 TDA1028
NE646 4.37 747273 3.87 7041029
520004 226 TA7274P 2.66 70410356
5200043 231 T47280 2.87 70410357
52000AF 2.47 7A7283 2.12 TDA1044
52055AF 239 147289P 4.70 11141048
5441293-02 8.55 747317P .88 10A1053
544129303 9.98 1475393P .98 10A1054
SL1431 1.69 1A755595 .87 7041057
51471 3.68 747609P 268 113410595
5854184 2.45 147750P 1.00 1041060
SN76013 - 4.45 7477E8 2.87 TDA1062
SN76709AN 1.68 TA7784P 2.12 TDAI 072
STA341M 3.33 748201 3.82 10A1082
STA441C 444 748205 3.87 TDA1083
STK4038X1 1926 148207 298 TDAI 0654
S1X4121-2 7.98 1A8215 4.66 1041097
5704352 587 TA8220H 7.54 7041151
5105331 279 74.84030 1.65 1041154
5705332 3.48 148410K 4.05 TDA1170D
STX5338 4.89 74869114 621 TDA1180P
57105339 3.82 T8A120.5 .48 T0411902
571(5342 4.88 784120513 .49 7041235
51053729 7.57 TBA120T .49 TDA1238
5105421 449 TBA120U 39 11341270
5105422 5.72 184229.2 9.74 TDA1412

1.73 7042004
2.96 TDA2005
1.56 11342006
336 7042009
1.74 TDA2010
331 IDA-20306v
2.99 7042040V
2.93 TDA2048
4.89 71342270

.39 1042320
11..9591 TT DD A2425 30510

247 11342040
4.12 TDA2S41
1.45 T042542
5.99 TDA2543
9.73 T0425453

.49 T0425456

.49 T0A2549
3.00 1042556
155 1042576
.79 70425784

6.40 TDA25794
3.47 1042582
1.79 11342590
.35 7042595

1002600
TD1DA24265.3.6118

7042795
7042822m
71343047
1043083

2.49
1043310D.43190

339 1043410
2-5° TDA3420

NOT LISTED
CALL US
527 784231
2.98 TB/331
559 764540
4.79 784800
3.47 16482061
7.99 764920
835 TC4440
2.55 TCA900
5.84 TCA910
4.84 TDA.10014

1022 T0410018
5.79 TDA1002
1.48 10410026
1.59 104.10034
1.79 TDA10056
1.88 T0410104
2.68 113411312
4.35 70410139
4.42 7041020
1.48 1041022

.80 1041510

.79 10415158
221 113415160
.49 704I517
.49 1041519 399 TDA3510 248

2.29 7041521 3.12 10,3541 1.84
2.65 1041522 1.08

.75 T0415244 1.72 1043561 447TF0 421°2

1.00 10A1543 2.95 10435614 4.60
297 TDA1596 225

10435624iseTDA1670a 2,70 43562A 182
1.99 TDA16753

TT/43562TR: 3.78

1.99 T0A1904
285

3.43 7041905
221 10419084
1.43 TDA1910
199 1041940E
227 TDA1950
128 1042002h
725 1042003/4*V 186 7043771 450

248
240
1.00
2.40
1.99
1.00
1.99
5.65
2.42

.79
4.40
3.99
1.06
1.70
1.09
2.06
1.19
1.99
2.88
227
2.50
3.99
480
2.17
2.68
2.99
3.63

,99
3.12
1.98

.60
225
1.99
.98

1.15
1.49
128

1043564 3.20
239 7043580 3.99
212 7043592.4 288
325 71343640 580
9,49 7043651 2.41
1.76 T0436534-.2 3.79
1.98 TDA3654 129

1.99

T0A38034 4.75 7E45101 390 254769 123
10440508
7044190 33655° TEA5nA5111154A 7_80 25251'777M

1_28
1.41

TDA4Z8OU 4.15 71061 121 264794 .89
7044400 1.89 11.062 120 254817 59
TDA4420

131
1.27 254225 .58

1044426 TLII-007721 2.21 224844 25
1044431
1044437
1044440

3138.45

200

205 254872 .33
.34

7044443
1044445

240
256 7 1.084

1.4035

1.39
22r48964
254900

_50

.64

1044500 455 TL431CLP 141 254916 1.09

7044503 4.5., TIMP8188 14.80 254933 .94

7044505E 4.05 111108189 14.85 254937 .56

7044560 2.75 TMP3556 14.99 254942 .55

TD44000 242 UP4800 150 254949 .44

70446002 2.49 UPA8IC 99 254950 .16

1044300-3 739 UPC1230 266 254952 .17
7044601 1.79 UPCI237HA 2.00 254954 .48

11344605 299 UPC1238V 136 254965 .49
1044800 3-80 UP0127814 254 254966 .50
1044950 1.60 0PC1316 1.35 250.970 29
TDA5600 4.60 UPC1335V 391 254988 , 30
7045700 1.96 UPCI 378H 2.42 254292 .47
1047000 1.65 UPC1391 1.38 2581010 .69
1047222 139 UPC14888 1.62 2581036
1047240A !2° UPC -151914A 1.00 2581143

.72

1047250
11747255

Z-9,,

*,
UPC566 1.00 250710

.97

.27

1047272
1 -4'

-ii"
U00574J .98 260945 25

1047275 UPDI937 424 2501000 .73

1047350 870 X0065CE 1.99 2501008 23

1048115 212 2041013 .33 25012134C .25

1048138 279 2r11015GR .10 2501318 28
1046170 194 .42 2501383 .31

7086172 260 20410290 25 2501473 20
7048173 263 2641048 .18 2501675 .45

7048125 412 2541110 .58 2501826 .97

.7,44111:
260
1.68

2541115
2541286

.17
57

2501923
2501947

.23
490

11348380 2.50 2541301 323 2501959 .28

1083443 3.65 2541352 .51 2501969 2.46
1048702 295 2541489 235 2502001 .26
7049403
1049503

139
2.10

25 4567725460826.15
.22

2612060
2502120

.58

1E41009 1.58 254642 .41 7'4,114 .46

7E42018 01.65 25467334254673 2502078
764202513
TE420314

1.47
327

254684
254715

.30

.49
2502106
251315455416

1.47
1546

7E42164
1E42261 289

254726
254733

.48

.16
2001546
2510023

821
1196

All prices plus £1 post/packing + 17.5% VAT to the total minimum order £5. Pricesand stock may change without notice
due to worldwide availability

* *Export Service * *All Quality New Components * *8.00am-5.15 Mon -Fri**

Stock iteras by return Tel/Fax: 01922 613654 Mail order specialists

A Z ELECTRICS
18 BROOKWOOD ROAD, SOUTHFIELDS, LONDON, SW18 5BP

Telephone: (0181) 877 3492 Fax: (0181) 877 3518
NEAREST TUBE STATION SOU THFIELDS

Stock items despatched by return

VIDEO HEADS
Prices start from £7.50!

Hundreds of makes and models from Akai to Toshiba
- Please Telephone!

VIDEO SERVICE SPARES
BACK TENSION BANDS! BELT KITS! IDLER

ASSEMBUES AND CLUTCHES! PINCH ROLLERS!
VIDEO SERVICE KITS! VIDEO MOTORS!

Please do not hesitate to call or telephone

TRIPLERS
Universal Tripler £6.20

£9.50
£8.50
POA

REPAIR KITS - TV/SATELLITE/VIDEO
AKAI - Power Board VS22, 23 etc £29.00
AMSTRAD- PSU Kit PRD500, 510 Satellite £7.00
FERGUSON - PSU Kit Video (Thomson) £7.00
ITT- Pico 1/1A £11.00
PHIUPS - PSU Kit Anubis "A' £8.50

PSU Kit G110 Chassis £12.00
PSU Kit G90AE/G90B Chassis £11.00
PSU Kit Philips Video £9.00

PACE - PSU Kit PRD800, 900, 8000, 9000 series £7.00
PANASON/C -G Deck Repair Kit £14.00

** A WIDE RANGE OF
VIDEO SERVICE KITS AVAILABLE **

BACK UP BATTERIES
Philips 1.2V £1.75

Philips 2.4V £2.80

Ferguson TX10 1.2V £2.10

Ferguson TX10 2.4V £3.85

0.1 Farad 5V Capacitor £1.85

SATELLITE SPARES
LNB Standard or Enhanced £24.00
Frequency Extender for 10 £25.00

LINE OUTPUT TRANSFORMERS
HR LOPTS NOW AVAILABLE CO £15.50 OR LESS!!!

Makes covered: Akai, Akura, Alba, Amstrad, B&O,
Bush, Crown, Dawoo, Ferguson, GEC, Goldstar,

Goodmans, Granada, Hinari, Hitachi, Ingersol, ITT,
Logik, Luxor, Matsui, Mitsubishi, NEI, Nikkei,

Orion, Osaki, Perdio, Philips, Orion, Osaki, Perdio,
Philips, Pioneer, Pye, RBM, Saisho, Sal ora,

Schneider, Sentra, Solavox, Sony, Tash iko, TEC,
Telefunken, Tensai, Thomson, Toshiba, Triumph

etc.

** * Almost 1000 models covered ***
PANASONIC LOPTS START FROM £17.50

SONY & MITSUBISHI ORIGINAL ALSO AVAILABLE
Please telephone for quotations

SEMICONDUCTORS
STKs, /Ms, TAs, TDAs, 2SAs, 2SBs, 2SCs, 25Ds,
BUs, BDs, BF: and many more types in stock.

TV MAINS ON OFF SnITCHES IN STOCK

State Make and Model!

VIDEO MODE SWITCHES

State Make and Model!

MISCELLANEOUS
Hitachi TV Frame Module HM6251 £8.00

Hitachi TV Frame Module 11546232 £10.00

Degausing Positor White £1.30
Degausing Positor Blue £4.00

Degausing Positor Philips 2A £3.00
Degausing Positor Hitachi Blue £3.40
IC Circuit Protectors Most Values @ £0.80

MATSUI Limiter Post £1.75

Clear Service Cassette £6.00

1994TV Fault Finding Guide £12.00

1994 Video Fault Finding Guide £10.00
Satellite Fault Finding Guide £15.00

NEW STOCK!!
12v dc TO 240v AC INVERTER £55.00
140 watts 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% VAT
POSTAGE VARIES ON HEAVY ITEMS.

Cheques and Postal Orders should be crossed and made payable to A.Z. Electrics
CALLERS WELCOME
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TV TUBES
VIDEOCOLOR PHILIPS
HITACHI 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

vista
lectranics

FOR CUSTOMER CARE AND SERVICE CALL

TUBES: 01429 837100

COMPONENTS: 01429 838057

FAX: 01429 837101

Access

Vista Electronics Ltd
Unit 18, Wingate Grange Industrial Estate, Wingate, Co -Durham, TS28 SAH.

TUBES
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
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 51 K7

EXPRESS TV
The Mill, Mill Lane,

RUGELEY, Staffs WS15 2JW

Tel: 01889-577600
Fax: 01889-575600
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WILTSGROVE LTD
28-29 RIVER STREET, DIGBETH. BIRMINGHAM, B5 5SA

YOUR FIRST CHOICE FOR QUALITY SPARES

AIWA
AKAI
AMSTRAD
BLAUPUNKT
DECCA
FERGUSON
FIDELITY
FINLUX
FISHER
FUNAI
GOLDSTAR
GOODMANS
GRUNDIG
HINARI
HITACHI
ITT
JVC
LOEWE
MATSUI

Eg;

MITSUBISHI
NEC

NORDMENDE
ORION
OSAKI

PANASONIC
PHILIPS

SABA
SALORA

SAMSUNG
SANYO

SELECO
SENTRA

SHARP
SONY

TATUNG
TELEFUNKEN

THORN
TOSHIBA

YOUR MAIN SUPPLIER FOR GRADED AND EX -RENTAL TVs + VIDEOS
+ MIDI SYSTEMS. UNTESTED STOCK AVAILABLE.

CALL NOW FOR UNBEATABLE OFFERS.

12 WORKING MIXED T.Vs BASIC, MIXED NON THORN
REMOTE CONTROL, TEXT SLIM VIDEOS

NOW IN STOCK RANGE OF
KAMASA TOOLS & CCTV PRODUCTS

TEL: 0121 772 2733 FAX: 0121 766 6100
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IRWIN MMMZUMC0a7ECgc5
UNIT 200 A LBYN COMPLEX, BURTON ROAD, SHEFFIELD S3 8BX
TEL: 0114 273 9622 FAX: 0114 275 9909

CHANGE THE SWITCH !
TRANSFER THE EXISTING BRACKET !

SUITABLE FOR USE IN

SAISHO & SALORA !
WILL REPLACE SWITCH TYPES SHOWN IN
OUR CATALOGUE AS..MS46..64...80 101..102..128

SUITABLE FOR USE IN
GOLDSTAR....GRUNDIG....HITACHI....SAISHO....
SALORA & SANYO !
WILL REPLACE SWITCH TYPES SHOWN IN OUR
CATALOGUE AS..MS37...40...52..73..76..77..78..92.103..125

1.85 each 4.95 pk. of 3

BACK UP BATTERIES

SATELLITE PSU MOD KITS

AMSTRAD

CONTENTS : R1...R2...R3...R9...D1....D8....C5...Q1...IC1

MODK20....3.95

CONTENTS : FUSE TR600...IC600...D607...R602...R603
R604...R608...R609....R610...C611
C612...C615

MODK21....4.45

PACE

CONTENTS: 1A Q/B FUSE...FUSE LABEL...R1....R2
R8 R14...C7 C8....Q1....U1....D11

MODK 23 -.4.7 5

CONTENTS 01. .U23....R12....R13....T1A....D6....C9....C11

MODKZZA..3.65
CONTENTS Q1 . .U23 R12 .R13 T1 A D6

C9....C11...C29....C128....C200....C416

MODK22475
PACE

SWITCH
MODE

TRANSFORMER

MRD920/SS9000/9200.

SMTI...7.45
TUNER

MRD920/SS9000/9200

STTI...27.50

ORDERING :
GOODS ARE SUPPLIED
TO TRADE ENGINEERS

ONLY.

PRICES 
PLEASE ADD V.A.T. AT
STANDARD RATE.
ORDERS UNDER £15.00
PLEASE ADD £0.95 P & P.
AND THEN ADD V.A.T.

ACCESS/VISA/SWITCH

V A T REG. NO 127-2207-01
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u. TV WHOLESALE

CentreVision
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 1

WM

EX RENTAL T.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 ST1 4NN

Phone David

01782 285416

SEME Ltd

SERVICE SPARES for the ELECTRONICS TRADE
,_111

11599002j Quality & Service

Coming Soon !
THE NEW
1995/ 96 Trade Catalogue
with more....

 Make/ Model listings
 Exploded View diagrams
 Line Output Transformers
 Remote Controls
 Satellite Spares
 Semiconductors

and much more

Order your FREE copy by contacting us
on

01664 481818
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TELEPLACE SCOTLAND

TV & VIDEO WHOLESALE

LARGE QUANTITY OF EX
RENTAL STOCK ALWAYS

AVAILABLE

GRADED TV & VIDEO -
MAJOR BRANDS

8, COLQUHOUN PARK,
HILLINGTON IND ESTATE

GLASGOW G52 1XX

0141 - 883 - 2610

AERIALS
FOR TV & 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,

KUBLER + MANY MORE

C 'IDASTAIL
Alf ICIAIL SUIDI1DILIIIES

UNIT X2, Rudford Industrial Estate, Ford, Arundel

01903 723726
NO MINIMUM ORDER VALUE

NEXT DAY DELIVERY ACROSS UK L.L.A-
CARRIAGE FREE ON ORDERS E250- "mtimi°

STARVISION
SUPPLIERS OF HIGH QUALITY

EX RENTAL - EX DISPLAY
TV & VIDEO

ALL SETS ARE FULLY SERVICED WITH
REMOTE CONTROLS AND ARE READY

FOR RETAIL SALE

MOST POPULAR MAKES ALWAYS IN
STOCK AT PRICES THAT WON'T SHOCK

ALL PRICES INCLUDE V.A.T.
NO MINIMUM QUANTITY

RING TODAY FOR LATEST PRICES
TELEPHONE

0121 502 3016 - 0121 505 1033

STARVISION
UNIT A, BRUNSWICK PARK ROAD
WEDNESBURY, WEST MIDLANDS

WS10 9C1R

For personal and

professional service

that is second to none.

Providing superb stock at

astounding prices ! !

STOCK ARRIVING REGULARLY

Tell 01362 691611Fax:
Monday to Friday,

phone
10am to 5pm

24hr Ansa

Next day Nationwide Delivery and Direct loads

Unit 4,
Brecklands Business Centre,
Tavern Lane. East Dereham.

Norfolk NR19 1PX
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C.T.V.
UNIT 5, THE PHOENIX BUILDING, RUSHOCK

TRADING ESTATE, DROITWICH ROAD,
DROITWICH WR9 ONR

TELEPHONE: 01299-251522
0836-585829/0850 486144 (24HR)

SUPPLIERS OF HIGH QUALITY

EX -RENTAL TELEVISIONS AND VIDEOS

LARGE STOCKS ALWAYS AVAILABLE

ALL AT COMPETITIVE PRICES

Also available: 13' Grade Products,
Satellite Receivers

Complete Range of Hand Sets

EXPORT ENQUIRIES WELCOME

OPEN: MON-FRI - 9.30-5.30

TEL
I

Fax: 01299-251543

01299-251522

0836-58582910850-486147 (24HR)

APPROVED

TELEPRICE

DISTRIBUTOR DISTRIB TORS
IL Cc2)

Suppliers of high quality
THORN EX -RENTAL STOCK
Direct from source

PHONE FOR DELIVERY DAYS ON

0181 803 0505
UNIT E2/3, Stonehill Business Park, Lea Valley Trading Estate,

ANGEL ROAD, LONDON N I 8 3LD

CENTRAL TV WHOLESALE DISTRIBUTOR LTD
Large selection

of FST TVs
from £45

For best deals on
Dories Mk4, MK4a Basics.

Ring now

Phillips K35
K40 Teletext TVs
from £40 working

Thorn TX9, TX10 TX100
FST only.

Please ring now for best prices

Working videos
now from

only £30.00

For all export enquiries.
TV and Videos call our

Birmingham Office now

Ex Rental Satellites - £5.00

Direct loads
from source.

Ring now

Graded TVs
and Videos.

P.O.A.

Working portables
from only

£35.00

Ferguson Surround Sound Speakers Type 51LS - P.O.A.

Attenfon All Bulk Buyers
If you are in Business of disposing large quantities of TVs and Videos - Ring Now

CENTRAL TV WHOLESALE DISTRIBUTION LTD
Birmingham contact: Mick
369 Stratford Road, Sparkhill, Birmingham B11
Tel: 0121-772 1591

Fax: 0121-766 6383

London contact: Joshi
Eley Estate, Nobel Road, Edmonton N18
Tel: 0181-807 4090

Fax: 0181-884 1314
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-_L_J A LTD.

QUALITY
.1-1M1

& VIDEO
RANGE

MOST MAKES
AVAILABLE

USED
TV

COMPLETE
VIDEOS

MODELS

OF TV's AND
AND

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,

STOU RPORT-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
DAISY WORKS, 345 STOCKPORT ROAD

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/ACCESS/VISA/AMEX ETC.

 Z
NCO <

- TO STOCKPORT

REPO

DAISY WORKS

APPROX 1 MILE

IP.......
0

DRIVE IN
McDONALDS

APPOLO
THEATRE 04 -

EAST
LONDON

NEW

wHOLESALE
CENTRE

ONDON

EX -RENTAL COLOUR

TV's AND VIDEO

RECORDERS

C I.

Tel: 0171 538 0306

OPEN
MONDAY TO FRIDAY 9 am to 5.30 pm

SATURDAY 9 am to 1 pm

WORKING COLOUR
TELEVISIONS

 BASIC FROM £14
 REMOTE CONTROL FROM £25
 TELETEXT FROM £35

WORKING VHS VIDEO
RECORDERS

 TOP LOADING FROM £35
 FRONT LOADING FROM £45

WHY NOT COME TO SEE US AT
UNIT 16, BOW ENTERPRISE PARK. CRANWELL CLOSE

BOW. LONDON E3 3 OY

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

Basic TVs £5, £10 and £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.

Stereo Radio Cassettes. Boxed £10.

W TREE WAREHOUSE
UNIT 1, SUNSHINE MILLS, WORTLEY RD, LEEDS 12
TEL: 0113 2638804 FAX: 0113 2310275
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TV WHOLESALE

HC
TV

TV & VIDEO WHOLESALERS LTD

THE BIG COMPANY

WITH THE BEST PRICES

TOP QUALITY
GRADED VIDEOS

NOW
IN STOCK!

EXCLUSIVE DEAL
WITH SATELLITE SUPPLIER!

WE NOW HAVE A LARGE QUANTITY
OF SATELLITES.

PACE MSS1000. PACE MSS 500. PACE MSS 200
PACE 800 PLUS PACE 800

AMSTRAD 510 GRUNDIG IRD 2000
REGULAR STOCK SUPPLY FORTHCOMING

NEW WAREHOUSE - NOW OPEN
Unit 20, 5C Business Centre, Concorde Drive,

Clevedon, Avon, BS21 6UH
Tel: 01275 341789

RING THE MANAGER FOR THE BEST OPENING OFFERS

PRESTON
UNIT 439, OAKSHOTT PLACE

WALTON SUMMIT IND. EST.
PRESTON PR5 8AU

TEL: 01772 312101

BIRMINGHAM
208 BROMFORD LANE

ERDINGTON

BIRMINGHAM B24 8DL
TEL: 0121-327 3273 FAX: 0121-322 2011

LONDON
UNIT 2, THE ROYAL LONDON EST.

29/35 NORTH ACTON ROAD
LONDON NW10 6PE

TEL: 0181-961 5005
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TV WHOLESALE

NEW 'B' GRADE
Major Brands ONLY TV's Video - Audio.
Microwaves, Satellite Receivers, Decoders
COMPLETE BOXED - WITH STAND - HANDSET - BOOK ETC
MINT LATEST NICAM FASTEXT

FERGUSON

4@
A38(M) 'fTy

mqtr,

SUMMER LANE

POLICE
STATION

FULL RANGE - ALL CURRENT MODELS OF TV -VIDEO IN STOCK
No minimum quantity

NATION-WIDE NEXT DAY DELIVERY SERVICE - VISITORS BY APPOINTMENT

Phone 0121-359 7020
FAX 0121-359 6344

221-222 BRIDGE ST WEST, HOCKLEY,
ACCCSS

RENTAL FINANCE C.T.V. (NORTH EAST)
9A/B, 94 Carrmere Road

Leechmere Ind. Est.
Sunderland SR2 9TE

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:

BROUGHFAME LIMITED
115A ST JOHN'S HILL

SEVENOAKS
KENT TN13 3PE

Telephone: (0732) 743400
Fax: (0732) 743335

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 Ian
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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 from only £60 complete with handset, makes inc' Solara,
Philips, Sanyo, Hitachi etc.F.S.T. text working from only £70

Over 200 working video recorders in stock from £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
Boxed HiFi with C.D., Twin tape, radio etc.

from £35 (MIN 3 UNITS)
Car radio/cass, Personal stereo, Personal C.D.,

Ghetto Blasters, etc.

BASEMENT CLEARANCE
300 ex rent colour TVs, mixed std and text, makes
include Pye/Philips KT3/K30, Hitachi, GEC series 90,
Ferguson TX etc. - ONLY £2,400.00 THE LOT!

(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

Visa Welcome

1N.M.T.V.
THE LARGEST INDEPENDENT
WHOLESALERS IN WALSALL

- SUPPLIERS OF HIGH QUALITY EX -RENTAL
TVs AND VIDEOS TO THE TRADE

AT COMPETITIVE PRICES

ALSO AVAILABLE: NEW B -GRADE PRODUCTS
-TVs, VIDEOS, AUDIO & MICROWAVES-

ALL TESTED & BOXED
Satellite Receivers and Export Enquiries Welcome

'/2 Mile off Junction 10 M6. Easy Parking Facilities

UNIT 3, BENTLEY LANE BUSINESS PARK
BENTLEY LANE, WALSALL WS2 8TL

Tel: 01922-724542. Fax: 01922-722208
Mobile: 0831-246622 (24 Hours)

OPEN.
MON-FRI,

9-6pm
SAT 9-2pm

SUNDAY BY
APPOINTMENT

DELIVERY
SERVICE

THROUGHOUT
THE COUNTRY

SWITCH ON TO 'B' GRADE
AT PRICES SECOND TO NONE

1+ 10+
14" Remote Portables 85 80
14" Teletext Portables 105 95
20" Remote CTVs 110 100
20" Teletext CTVs 125 115
20" Fastext CTVs 135 125
20" Nicam Fastext 160 150

C.D. Microsystem 50 45
C.D. Radio Twin Cassette 45 40
Stereo Twin Cassette 15

3 Band Radios
All stock tested & working and boxed

with remote & instructions

5

Also 7000 sq ft of returned TV,
Video and Hi-Fi. Too many to list.

Don't delay phone today
to make an appointment

TEL: LEEDS
GOGGLEBOX (0113) 2310359
DISCOUNT ELECTRICAL WAREHOUSE ASK FOR ROBERT

ALL ABOVE PRICES PLUS VAT AT 17.5%
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RED BANK
0
0

To Piccadillyo
0 Manchester
00a City Centre

Mancunian Way M57

-411- TO M602
- M67
+ M63 tla

AZ Ref:
Page 102

A2

0

Apollo
Theatre

ti

MacDonalds

MANCHESTER'S No. 1 WHOLESALER

HAS MOVED!!
BIGGER PREMISES, MORE CHOICE

WORKING TELETEXT FROM 125
Televisions from f5. Videos from f25

Portables fromf30, FST from f40

ALL STOCK SOLD WORKING
New Hand Sets from £6

Open Mon to Sat 10am till 5pm
CHEQUE - ACCESS - VISA - SWITCH

Police
Station

-o

>
a)

-o

CD_

Daisy Works

Daisy Works

1

RED BANK Police RED BANK
Car Park Station

Car Park
Mobil I1 > -Way in
Petrol

To Stockport + M56 - M63

345 Stockport Road
Ground Floor
South Area
Daisy Works
Longsight
Manchester

TELEPRICE
LIMITED

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. Ian McClelland 0831 597331 01244 400602

Head Office: Baird House, Arlington Business Park, Theale, Reading, Berks RG7 4SA.
Tel: 01734 309933 Fax: 01734 309934
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Radio Engineer's
Pocket Book
by John Davies, 240pp. hardback

Order - ISBN 0 7506 1738 1
Price £12 99

Contains: Propagation; decibel scale:
transmission lines; antennas; resonant
circuits; oscillators: piezo-electric devices:
bandwidth requirements and modulation;
frequency planning; radio equipment;
Microwave communications; information
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 symbols;
tables and data; glossary

Covers all aspects of radio and
communications engineering from very low
frequencies to microwaves, with particular
emphasis on mobile communications. Wave
principles and the decibel scale,
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
Price £25 00

Contains: Vcr systems: azimuth
tilt;.Frequency 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 all
aspects of modern vcrs. Contains new
material on basic magnetic theory to C&G
224.

Servicing Personal
Computers
by Michael Tooley, 304pp, hardback

Order - ISBN 0 7506 1757 8
Price £25.00

Contains: Microcomputyer systems; test
equipment; fault diagnosis; tape and disk
drives; printers and monitors; servicing IBM
pc compatibles and 68000 -based
computers.

Covers: this completely rewritten fourth
edition still covers the whole range of
microcomputer equipment 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 Ian Sinclair, 256pp, paperback

Order - ISBN 0 7506 2006 4
Price E16 95

Contains: Assembly from scratch - mainly
for masochists; fundamentals and buying
guide; case, motherboard and keyboard;
disk -drive details; imporovers and modifiers
for graphics and i/o; DOS operation and
hints; 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 anyone
wanting to save money by upgrading their
pc themselves.

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; circuits; layout and grounding;
interfaces: filtering and shielding.

Covers: 'This book is likely to become
essential reading for those designing
electronic products for the European
market,' according to New Electronics.
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 -0 7506 2117 6
Price £25 00

Contents: Introduction; tools and test equip-
ment; radio receivers: amplifiers; power sup-.
ply circuits; portable audio; cassette deck
mechanics; cassette electronics; turntables;
system control; motors and servo circuits;
compact disc; mini disc; digital audio tape;
digital compact cassette; speakers, head-
phones and microphones; repair techniques,
addresses

As a bench -side companion and guide, this
work has no equal. Its purpose is to ease
and speed up the processes of fault diagno-
sis, repair and testing of all classes of home
audio equipment: receivers, amplifiers,
recorders and playback machines.

Troubleshooting
Analog Circuits
Robert A Pease, 217pp, paperback
Order -0 7506 9499 8
Price £17 95

Contents: Introduction; Troubleshooting lin-
ear circuits - the beginning; choosing the
right equipment; getting down to the compo-
nent level; solving capacitor -based troubles;
preventing material and assembly problems:
solving active -component problems; identify-
ing transistor troubles; operational amplifiers
- the supreme activators; quashing spurious
oscillations: the analog-digital boundary:
troubleshooting charts.

Bob Pease is one of the legends of analog
design. Based on his popular series in EON
Magazine, the book contains advice on
using simple equipment to troubleshoot.

Numerous tables summarising troubleshoot-
ing approaches are included. Shows where
problems are likely to show up and how to
positively identify them.

Masts, Antennas
and Service
Planning
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,
installing and maintaining antenna 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 devices: recording and reproduc-
tion; digital equipment; studios and their
facilities; distribution and audio signals: mis-
cellaneous topics.

Readable, fully comprehensive book written
by acknowledged experts in audio engineer-
ing. Provides authoritative accounts and
explanations of almost all aspects of audio
engineering and technology.

TV & Video
Engineer's
Reference Book
by Boris Twonsend, 876pp, paperback

Order - ISBN 0 7506 1953 8
Price £40 00

Contains: Materials; components and
construction; colour tv fundamentals;
bradcast transmission; distributing
broadband; DBS; tv studios; mobile and
portable equipment; tv sound; tv receivers;
servicing tvs; video recorders; teletext etc;
HDTV; other applications of tv; performance
measurements.

Covers Information on every aspect o
(modern broadcast technology. Of value to
all practicing engineers and managers
involved with broadcast, cable and satyellite
services.
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Return to Jackie Lowe, Room L333, Quadrant
House, The Quadrant, Sutton, Surrey, SM2 5AS

Please supply the following titles:

Qty Title or ISBN Price

PLEASE ADD FOR POSTAGE £2.50 UK £5.00

Europe £7.50 Rest of World

Name

Total

Address

Postcode Telephone

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 TV1
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TE LEW1510 n
No other consumer magaine in the country can reach so effectively
those readers who are wholly engaged in the television and affiliated
electronic industries. They have a need to know of your products and
services.
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 171/2% 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.

LiT

VISA101 PHONE 0181-652 8339 FAX 0181-652 8931

SERVICE MANUALS
& TECHNICAL BOOKS

A SELECTION FROM OUR RANGE OF TECHNICAL BOOKS We have the largest range of Service Information
Television Chassis Guide.
Television Equivalents.

Fault Lists for Televisions.
Television Remote Control Circuits.
Video Recorder Beginners Fault

Switch Mode TDA4600 Power Supplies.
Teletext Repair Guide.

MP18. £6.50. and Technical Data
MP150. £6.50. For Televisions, Video

MP205. £8.50. Computer Monitors,MP167. £11.50. EquipmentGuide. MP5. £3.50.
MP37. £6.50. In fact practically

MP38. £7.50. Originals or

obtainable anywhere.
Recorders, Test Equipment,

Vintage Wireless, Domestic
etc etc.

anything electronic.
Photostats as available.

Now Available.
Also available. Our cata ogue detailing Hundreds Full Index on PC Disc of our

[ MONTHS of Technical Books and Repair Guides. Return Service Manuals available.
[ NEW RELEASE coupon for your FREE copy. £3.50 with FREE updates.

COMPUTER 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, Compaq,
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
MN - £6.00

Other items, prices on request
P/P etc. (any quantity) add £2.00

Do not add any VAT

Cheque/PO with order only please.

D-TEC
PO BOX 1171, FERNDOWN, DORSET BH22 9YG

Tel: 01202 870656

MAURITRON TECHNICAL SERVICES (TV)
8 Cherry Tree Road, Chinnor, Oxfordshire, 0X9 4QY

Tel:- 01844-351694. Fax:- 01844 352554.
Please forward your latest catalogue for which 1 enclose 2 x 1st Class Stamps.

or £3.50 for the Technical Books Catalogue plus Manuals Index on PC Disc(s).
NAME

ADDRESS

POSTCODE You may pay by Cheque, PO or
Visa, Access, Delta, Electron, JCB, Mastercard, Eurocard etcmm DODD COCO LI=

EXPIRES SIGNATURE

Davenham Satellite Systems
Satellite Receiver upgrades

Pace PRD800/Grundig STR1 - 199 chans
Pace SS9000/Ferguson SRV1 -> 90 chans
Pace PRD upgrade for Astra 1D

"Satellite Secrets Revealed" £19.95
256 pages of repair & installation tips

PPP,
We Repair receivers/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 9JB 01606 49085
email: david@davenham.u-net.com
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!TIMEWARP!

1990

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

Alba £22 Amst'd/Fid £21 Baird/Ferg £45
Decca £22 GEC £28 Goldstar £12
Grundig £38 Hinari £14 Hitachi £45
ITT £22 JVC £30 Mitsubishi £38
Pansic £30 Philips £40 Sanyo £28
Sharp £14 Sony £49 Toshiba £38

Top Selling Titles
PRACTICAL 1V / VCR REPAIRS
£16.95 Each / £30.00 for both
Euro' Scrambling Systems/Satellite Book
Only £32.00 Each / £62.00 for both

Principals of CONKS Video Heads/CD Jig
Only £3.95 Each

Buy,Sell,SetvIce, Used CD'sNCR's/CTV's
£9.95 Each, or all for £25.00

MICROWAVES: Energy & Ovens
Still only £12.95

VCR Servicing by Seething
Still £25.00

ECIAALMOT ERS
ANY 20 MANUALS FOR £200 (Inc p&p)
All at once, or phone as you need them

OR
JOIN THE STREE LIBRARY FOR £75

(E20 yearly renewal) AND BUY ALL
MANUALS FOR £10 EACH, OR SWAP AT

£5 A TIME (Add £2.50 p&p) in

PHONE OUR HOTLINES ON:
(01698) 883334/884585 Fax: 884825
Technical Information Services
76 CHURCH ST, LARKHALL, LANARKS, ML9 1HE

E

PROFIT BOOSTERS
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.
Covers TV, video, camcorder, satellite & CD.
Thousands of copies sold worldwide - complete set
£14.75.

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 entries in 1 book. First edition - only £4.95.

E. C. S.
Technical publishing

31, PRENTON ROAD WEST,
PRENTON, BIRKENHEAD,
MERSEYSIDE. L42 9PY.

Please add £1.75 P&P to total (Europe £2.75. r.o.w. please enquire).

Security Coded
Car Radios

C.D.H. Electronics are able to decode absolutely any radio on the
market. We ran also decode the latest Ford 2006 late 1994 models

fitted with a Texas Instruments microprocessor. We are in the forefront
of technology and arc in a position to supply software to decode all
known radios. All 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 demonstration with no obligation.
Nearly all Blaupunkt radios may be decoded just by quoting the serial
number, this also applies to Memphis SQR88, CDP09, Kan,
Symphony, CD300 (Vauxhall), SC202 (Vauxhall) and many more.
This service to trade only, for £10 plus VAT (11.75 inclusive) and

must be FAXED. (Account holders only).

All eeproms of any description are decoded for £5 inclusive
(trade or 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 have any queries on radio decoding, please talk to the experts,
not those who just prqfesc to be!

C.D.H. ELECTRONICS
(NEW ADDRESS)

"Four Winds", Stafford Road, Huntington,
Cannock, Staffordshire WS12 4LZ

Telephone
01543 467588 or 01543 572523
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TV/VIDEO/SATELLITE/HIFl

FAULT GUIDES & SERVICE SHEETS

FRYERNS
Most makes covered Old and new.

This service offers technical advice and Core pins
Schematic diagram all for the price of 03.50

Add £1 .50 post & packing for I hem
2 items or more post & packing tree

PLEASE ADD £1.00 HANDLING CHARGE
Access and Vise Few Servo ce

Phone 01268 558938
Anytime 7 days a week

4 Pinney Mead, Basildon, Essex 5513 3EW
Fen: 01268 475548

SURPLUS/REDUNDANT ELECTRONIC

COMPONENTS WANTED

I/Cs - Tuners - Transistors - Valves -
Diodes etc. any quantity considered -

immediate payment.

ADM General Trading
Tel. 01827 8/3311 Fax. 0827 874835

TEST EQUIPMENT -

..J. MITER AT 2 BMR 95 BIIIIR70)
AT 2, Audi -Multi -Tester,
16 test -circuits for loud -

speakers, tuners. am-
plifiers, headphones,
tape recorders. mikes,
boosters. car radios. CD-

:- '

BMR
95

BMR
700

Mil
-`

_,.... ;,..,1:

-.'', '' ,... - i
 .: . ,; i

,---a.,--./
: , .....,

11111

Regenerating Computers & Measurers for CRTs with
cathode protection, gas clean-up aid, short repair:
exhausted CRT's becomes bright and sharp again
even if all other machines do not succeed.

_ a;
For further Information

players; measure-
ment of millivolt, drift,
watt, performance;
with generator, radio,
signal tracer/injector,
13 volt supply etc.

uK S.E.M.E. Ltd.Unit 2E, Saxby Road,Melton Mowbray, Leics.
Phone (014364) 65392Fax (01664) 63976

ant_ DOnberg Electronics
Ranalest. Co. DonegalPhone (075) 48275/48532Fax (07e) 71031

.

REBUILT CRTs - VDU - MONITOR - TV
Image Burn -In Removed From Screen Phosphors

N.G.T. ELECTRONICS LTD
Unit 116, 62 Tritton Road, London 5E21 8DE

PHONE: 0181-766 0114
Britain's Oldest Established Tube Rebuilder

LINEAGE

LEADER 160522 - 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 242929 (Day).

DECODER TO COMPUTER Interface card
with smart card connectors and diagram
£9.00. E.M.O. 62 Bridge Street, Ramsbot-
torn, Lanes, BLO 9AG. 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 9DR. Tel: 01666 823228.

RELAY
COMPUTER SOFTWARE

DO YOU RENT TELEVISIONS?
DO YOU STILL USE A CARD SYSTEM?
DO YOU HIM DIFFICULT TO KNOW YOUR ARREARS TOTAL AT ANY GIVEN TIME?
If you do then we recommend our computer TV and Video Rental package. This
package includes
* automatic updating of each customer's record
* alphabetical print-out of each customer's arrears and payments missed
* total arrears immediately available
* easy to use and operate.

IEW HIRE PURCHASE PROGRAMME NOW AVAILABLE AS WELL.
These programmes operate on all IBM compatibles running under MS-DOS. Free demonstration
discs available.

CONTACT

WILLIAM J THOMPSON
Donaghanie Post Office
Beragh Co. Tyrone
Telephone Beragh 58214 (0662 7)

TRANSFORMERS

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 RANGE OF KONIG: VIDEO BEADS, BELT KITS,
IDLERS, PINCH ROLLERS, TENSION BANDS.

LARGE RANGE OF REMOTE CONTROLS IN STOCK

TIDMAN MAIL ORDER LTD  236 SANDYCOMBE ROAD -
RICHMOND - SURREY  TW9 2EQ Mon -Fri 9 am to 12.30 pm &

Approx. 1 mile from Kew Bridge. 1.30-4.30 pm

illiffiinfill1101111111011111111111101111011111111111110111111111101151111111111111001ThillAVIO

BUSINESS FOR SALE 7"ilini'll'i

WELL ESTABLISHED
AND

RECENTLY EXPANDED
Tel/Video/Sales/Rental/Repairs lockup

shop & workshop
(Woking W. Sussex area)

10 year lease, rent 6k per annum.
excellent expansion opportunity for

person with existing business.
19k + SAV, T/0 approx 50k per annum.

BOX NO A7587

WANTED

BILLINGTON nsEilndt.Est£2.

BIPORT j UNITED Billingshurst, West
Sussex RH14 9EZ

VALVES WANTED FOR CASH
(KT88, PX4, PX25 £45) (DA100 £75)

(EL34, EL37 £10) (CV4004, ECC83 £3)

Valves must be Mullard/GEC West
European to achieve the prices mentioned.

Ask for our free Wanted List.

WE SUPPLY VALVES, C.R.T., VIDICONS ETC

Visitors, please phone for an appointment.
we're a very busy export warehouse.

BILLINGTON EXPORT LTD
Tel: (01403) 784 961
Fax: (01403) 783 519

BUSINESS FOR SALE
East London

Established, unlimited repairs, very
busy, reason for sale owners health.
low rent and rates, parking facility.

Accommodation one bedroomed flat
behind the shop, 11 years lease.

Offers invited for quick sale.
It's too good to be missed.

Tel 0171 538 5620
0956 396 534

SPARES & COMPS en

RCS VARIABLE VOLTAGE D.C. BEEN POWER SUPPLY

Up lc, 38 rots DC e 6 cops cordiesaa, HI inapt peic Fa, Mil&
from I fa 38 robs Tel voltage osel meet mean for may mod out

240 Vah AC isPa. Folly srsoodad.Teel4W111" t41/7.

RADIO COMPONENT SPECIALISTS
sA MIIIIKIMEttakeelletelee, uL isk eltlet

lot of ausiamers, MA ohms, nem smokers. to se& Pismo
team./ oleo be for mon

For all your classtfled
requirements contact

Pat Bunce
Tel: 0181 652 8339
Fax: 0181 652 8931

Copy Deadline

for December Issue

Published 15th Nov. '95

is 19th October '95

TELEVISION NOVEMBER 1995 79



CLASSIFIED CLASSIFIED CLASSIFIED CLASSIFIED CLASSIFIED

Senior
Technologist

c.£20,000

Milton Keynes

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 expertise, 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
electronics products, but with a special interest in video. Your tasks will also include reviewing and
developing test methods and writing clear reports.

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
broadcast environment. Your practical knowledge will also extend to consumer AV equipment
currently on the market.

The right technical and creative skills are essential, as is your ability to work well in a team. In
return, we'll provide further training and support and a benefits package including 28 days'
holiday, free life assurance and a contributory pension scheme.

To apply, please send in a postcard for an application form and job description, quoting reference
102/T, to: Maggie Miles, Consumers' Association Research and Testing Centre, Davy Avenue,
Knowlhill, Milton Keynes, Buckinghamshire MK5 8NL.

CONSUMERS' ASSOCIATION

'2/4',M4VAT*R,RWERWaRMili

Unbiased Reporting. Unbiased Recruiting.

LG ELECTRONICS UK LTD
(GOLDSTAR)

One of the world's leading Electronics Companies, with
a strong record of major growth within the UK,

REQUIRES A:

VCR/TV ENGINEER
negotiable salary dependent upon experience
The ideal candidate will have a minimum of 7 years

experience, a sound technical knowledge supported by
relevant trade qualifications, have a good telephone

manner and communication skills.

Working in a very busy environment, duties will include
Telephone Technical Support, Technical Training,

Monitoring quality issues and repairs.

Please reply in writing only, enclosing your CV to:

Mike Burns
Service Manager,

LG ELECTRONICS UK LTD,
LG HOUSE, 264 BATH ROAD,

SLOUGH SL1 4DT

IF YOUR COMPANY HAS A VACANCY
For Experienced TECHNICIANS Or ENGINEERS Etc

Why not let TELEVISION help you find the right person
by placing your recruitment advertisement with us

For Further Information Call
PAT BUNCE on

Tel: 0181 652 8339 Fax: 0181 652 8931

ADVERTISERS' INDEX
Aerial Techniques 37 J.J. Components 19

Alban Electronic Ltd 45

ATV 69 Long/each Marketing Ltd. 63

AZ Electrics 64 Manor Supplies .21

Autogard 64 Marapet 12

Muter, Ulrich 79

Besco 74

Broughframe 73 Nikko 61

Bull Electrical 60
OZAN 15

Campion Wholesale TV Ltd 71

Central TV Wholesale 70 Philex IFC

Centrevision 68

Coastal Aerial Supplies 69 Red Bank 75

Colour Sound 68 Repo TV 71

Colour Trade 73

CPC plc 23 SEN1E Ltd 68

Cricklewood Electronics 12 Scndz Components IBC & BC

CTV (Midlands) 70 Star Vision 69

CTV (N.E.) 73 Stewart of Reading 63

Sussex Surplus 61

East London Components 12 Swift Television Publications 62

East London Wholesale....... 71

Economic Devices 40-41 Telnet 31

Electronic Sound Systems 31 Teleplace 69

Euras 35 Teleprice Ltd. 75

Express TV 65 Tree, W 71

Turner & Lyon 68

Gogglebox 74 TV Live 38

Grandata Ltd. 2-11

Hardy, J.W 63 Vista Electronics 65

Harrison Electronics 62

HCTV 72 West Midlands TV 74

HST Distributors London. 70 Willow Vale Electronics Ltd. 17

Wiltsgove Ltd 66

Irwin Electronics 67 Wizard 31
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El 0 each
FERGUSON

Line Transformers
TX9 LOPT
TX10 LOPT
Green Spot
White Spot
Blue Spot
Yellow Spot
Red Spot

£4
£6

£10
£8

£10
£8
£6

Philips
Text Decoder K40 £7.00

ICCS Tube Base on Panel
ICCS Decoder Panel each £5.00

DECCA LCD
NICAM HAND SET £4

RECEIVER
PHILIP INFRA RED £1

Ideal for Hand Set Tester

2435013
2436771

2436773
2435012
2435055
2436795
2436792
2435066
2435061
2435016
2435064
2434002
2435062

2436797
2433752
2433952
2434141
2434451

2434494 - £12
2434492 - £12
2434 274
2434393
2432981
2435372
2435 701

2432351
2432211
2432984
2432491
2432871

2432851
3220(129
3714016
3210(11
47003451

36761

36061
36162
36362
36383
36481

36482
30831

36832
36922
36943
36962
AT 2078.25
XI 2076:78
AT 2077x'81-815
AT 2076.88

TF0 30350
TFB 3069D
TFB 4023AD
11.13 4039AD
TUB 4066AD

FCC 21198E
TLF 14567F
TLF 14565F

LOPTS
£10 EACH

Y260482
2435121

FERGUSON
TUNERS

TX90/T0100 - £4

KT3 :100 T Text
Handset

K'131(311 Full Remote
Pyc & Philips Handset
icr3 'K30 Chassis
No. RC5150-RC5176-RC5071-
RC5177 Special Price £8.00

RC4001 KT3 and Teletext
TXIO Handset Text

TX9 with Text
TX9 & TX111Button Print
TXIO Focus Pots

£8.00
£8.00

£8.00

£8.00

£12.50

112.50

£1.00

£4.00

Stains Stand -b' Switch
with Coil £1.00

HITACHI
Handset £5.00 each

CLE 874A CLE 883A
CPT2158 (No Relacmrt) £5.00

'1 X10 Focus Units £6 for £10.00

Conversion Kit ITT Teletext £8.00

Burglar _Marra Siren 12 Volt 50p

IR3506
CPTI408T
CPT'_ 176
CPT2178
CPT2I76
EPT2478

£10 INVERTER
12V IN

24V OUT
9 AMPS

TV
DIODES
MLXED

100 for £3

Ali modules 8 each
ITT IF Modules

5827-01-51
5827-02-51
5827-03-51
5828-04-10
5829-02-58
5829-05-52

ITT - NOKIA
RF-IF Modules

4828-04-1(1
5827-01-51
5827-02-51
58274)3-51
5829-01-05
5828-0341

_Amstrad 6000 Head with motor LP
Good Lower Drum £3.00

Tuners
Nat. Pan. Small. UHF VHF £3.00

U321- U341-1:342 -.1 T3-43 -.17344 -1;944
Tuners each £5.00
8734 - 1:744 £3.00

15 Mixed handset LCD Video TN
All new £20.00

Keyboard Mains Adaptor 12,1800o, £5.00

8411 - U412 Tuners each £5.00

LNB'S MARCONI
Lx Rental Black Cap

No Guarantee
£2.00

Meow Boards
Tcxas Instruments MU! £15.00

Toshiba Nicam Board £6.00

473287(8)
DST 85B 53200

400086 AD
DST oh, 47805200 L

DST SIN 243 472593 00
DST 186N 243'473058 00

HITACHI
HM9204A hack Filnt £3.50

2x and 4x Magnifier £3.50

Samsung & Orion Video
Decks with heads
TV & Video hand set
Orion TV & Video Handset

£16.00
£2.00
£2.00

B.Sky.B VHF to IF
Block Converter £1.00

10 Panels Ferguson
Mixed from TX9 to ICCS £20.00

TV Aerial Ring Type 40p

TX100 Remote Handsets £6.00

CI IF Tuner for ICCS
VHF Tuner for ICCS

£5 00
£5.00

Amstrad-Doublc Decker Switch Mode
POWER SUPPLY £5.00

Amstrad -Long Chassis and Short Chassis
Power Supply £4.00

Models 19911992

Ferguson Switch Mode Transformer T.7035.
TXS6. TX100 each £3.50

ICCS Ferguson Switch Mod
Frans 3112-338-32642 £4.00

12v DC and 24v DC Power Supply
regulated £2.00

Ferguson 13/ V Camcorder
Battery VA310

Desolder Pump

£4.00

£2.00

IF Panel for
Philips CP9O-CP110 £5.00

Philips Solder Iron 25w-2403 £6.00

Portasol Hobby Gas Solder Iron £10.00

TDA3561A £3.00 BYX55600
TDA3566 £3.50 (Bead)
TDA3564 £4.00 BYT7 1.()00
TDA3565 £3.00 BYV95B
TDA3581 £3.00 BYV95C
TDA3590 £3.00 BYV96D
TDA3591 £1.00 BYZII00
TDA3592A £3.00 BPW41
TDA3650 £7.00 BYW56
TDA365I £3.00 1000v

TDA3651AQ £3.50 BYW29,50
TDA3o52 £3.50

TDA3653A0 £2.00
TDA3654 £1.00

TDA3654Q £2.00
TDA3700 £3.50
I DA,800 £4.00

TD.A.3803A £4.00
TDA3180 £2.00
TDA4260 50p

TDA4501 £3.00
TDA4SO5NE £3.00
TDA4420 £2.00

TDA4439 £2.00
TDA4600
TDA4601
TDA8190
TDA8703
TDA8349
TDA9403
TDA9503
TDB2033
TDD1610S
TD6303P
TDA1060
TEAI009
TEA1O39

£3.00

£2.00

£3.00
£3.00

£3.00

£1.50
£3.00

£1.00

50p
£2.00

£3.00

50p

£2.00
TEA 1060 £2.00
TEA2029C £3.00

IK7 ST6391 B1 £3.00
ST6393 B1/1M £3.00

BYXIO 10p

BYX38'300 25p

BYX55.,350 10p

BYW95C
250795
2SC3973B

2SC4313

2SC7350

250180 TO3
803,1

2 SD200

250401
250716
2SD787
2SD789

250820
2513868

250,850

2501264
2501266
2.501398

2501415
251)1427

2501432
2SD1453
25131556

2501576
2SD1577

2 SE/1875

TDA3560
TDA3654
TDA3653A0
TDA3562A
STR-12 I

STR6020

STR6602D

10p

15p

10p

12p

10p

10p

15p

8p
15p

10p

30p

30p

£1.00

15p

15p

£2.00

£1.00

£1.00

30p

30p

£1.00

75p

30p

£1.00

£1.00

£1.00

£1.00

£1.00

£1.00

£1.00

£1.00

£1.00

£2.00

£1.00

£2.00

90p

£1.00

£0.00
£6.00
£6.00

£4.00

STR454
STR6020
SS2000AF
line op.
250940
138105 04
BUtilS
BU124
111:126

EL Iota
138204

BL:205
1311206

BU207
BLI208
BU2OSA
BL1205D
131.1222

08326
BU407
B11508A
BU508AF
111.1505D

88705
Bllg.t6A
88807
BUMSDF1
138526

PANASONIC -TV
Handsets for models.
TC1632. TC1642, TC2232. TX2034,
TX2044, TX2200, TX2234. TX2244,
TX2200, TX2234. TX2244. TX2300.
'1X2636. TX3300. RC201 replaces
TNQ1411x2 vt.00 each

B-idge Rectifiers 10 for £1.00

Matsumi Miniature Infra Red Receiver £1.00

Tumtabk Satellite Modulator TV
Sound 5.5 MHz MPH 1000T
Sound 6.0 MHz MPH 1(140

£1.00
£1.00
£1.00

Ferguson White Spot Line
PT Trans £8.00

HITACHI sets - HANDSETS
Amstrad Export 13.00
Amstrad UN £3.00
Amstrad 680) £4.00
Amstrad 60%i £15.00
.Amstrad 471.0 £5.00
Amstrad 4600 e3.00

#2.00
£6.00

#1.00
£1.00

SOp

£1.00

501t
80p
65p

60p
7.5p

£1.00
11.00

80p
£130

90p
£1.00
£1.00

60p
90p

£1.00
sop

£1.00
£1.00
£1.00
£1.00
£1.00

B8K454600 £1.00
136824 50p
BUT11 .Op
BUT11AF £1.00
86T13 600V-25A £1.00
BUTLSAF £1.00
BUW84 600
BYW20-00-9 £1.00
BYW95 10P

BUX39 25A -150A' £1.00
BUX54 9111

BUY49 -017
BUT:4440k £2.00
BUK445600 12.00
BUK454.641 £2.00
TDA31.147 £1.00
TDA3048 £3.00
IDA3083 £2.00
TDA3190 £1.00
TDA3301 £3.00
TDA3505 £3.00
TDA3506 £3.00
TDA3561 £3.00
TD.A3560 £4.00

10051 GEC £3.00

FERGUSON
Handsets

BOB £1.50
ICCS £5.00
1K2000 £5.00
1K7000 £5.00
SRI) 2 £1.00
SRD 3 £1.00
1-750 £2.00
SRD 4 £1.00

HITACHI
Microwave

Turntable Motor
£10

SANYO
TDO 124EB

UHF VHF Tuner
£3

SUPER
HIGH CAPACITY

BATTERY VA3I0
9.6V 700 mIA £3

VPT.ADAPTOR
VA354 FERGUSON

£5.00 (TEXT)

06D4-025-001
Mains Input
Choke for

TX9 £4

THORN
M494B1

on Remote
Panel £5

FERGUSON CHASSIS Post E5.00
New
TXIOO £15.00
TX SO £15.00

Ferguson FV31R £5.00
Remote and Power Supply FV3 IR Display
Panel £5.00

Post £2

Quartz Halogen
.50ths. 200v For outdoor lamps £1.00

AMSTRAD
Plastic Front with Flap 8.900
Clock Display Panel 8.900

£3.00
£5.00

TX 100 FST Chassis
LOFT No. 2604612

£5 Post
£20 . 00

Sharp Tuner & IF
1810587 PA1 UK £3.00

K13:K30 Triplet £5.00

U -V Tripler £4.00

(irundig Triplet with Focus Pot £7.00

BG 2087-642-1005 Triplcrs
BC 2032!642-3002

£7.00
£7.00

PERDIO PV 1188 Handsets #3.00

BU 208A. BU 5080.
BU 508AF. BU 508DF
BU SO1
2SD 1398
BUT HAF eqv

£1.00 each
60p

£1.00
30p

Min Sat Receiver with IC 51491 13131. has
tuner modulator etc £5.00

FERGUSON Sat. Modulator S RD -3-4 £2.00

FF.RCUSON SRBI modulator 25p each

Regulated power supply. 500m a 3-12v £5.00

HITACHI 6208 head and drum £12.00

AMSTRAD Nicam head and drum £12.00

AMSTRAD 6000 head and drum £12.00

TATUNG universal tuner 205. or eqv with aerial
socket £2.00

Text -Type
Replace Handset for Philips KTIK30.
K4 etc £6.00

UN REMOTE HANDSET
5 IN ONE iV1 TV2 - VCR £15

SAT - AUX

REMOTE
TX100

Front Panel
£4

LEADS
Scarf to Scart

all pin connected
£2.00

132 metres

TX 9 Remote Panels £5

TX 10 Remote Panels £5

TX 90 Remote Panel No. 139-1411
IC Nos. 131293B I & MIS 1000 £10 each

TX 100 Remote Panels
IC M293BI-SAA5017 £10

TX 100 Remote Panels with Stand-by Battery
and ICs £10

TX - 86 - 89 90 - 95 -
99 - ill) Tuners £4

Orion Modulator Video MDLK
613513A £2.50

Hitachi Mains Switch with Stand-by 50p

&art to 4 Phone Leads 1 l2m £2.50

SXT2302234 Sat. Tuner with
Base Band Min £4

Thorn Handsets
9000-9600-TX9-TX10-TX100
Text and Non -Text £10.00

BURGLAR ALARM
Use Infra Red Detector
Wide or Short Angle

Wall Mount. with Relay £8.00

Philips RC5171 Handset MOO

Sanyo Magnatron
Type 2M21811 £10.00

POWER SUPPLY KIT
0.28 volts 132 amps with 2 meters £12
Printed circuit board and components

1992 to 199.3 Mod.
Orion Video handset with LCD £5.00

MODULATOR KIT £5
5v to 12v for all cameras etc.

SATELLITE TUNER UNIT 2427611
with Base Band. Video Out £6.00

Colour and Mono Monitors £5
£10- £15

Send for Data

AMSTRAD Long Chassis
Display Panel 1992./1993 £4.00

Amstrad Tuner UE33-1301 £3.00

6251 FRAME 0 P THICK FILM
HITACHI GEC £9.00

THICK FILM
HITACHI HM9205A £4.00

SENDZ COMPONENTS
01702 338894

(To order see back page.)

PHILIPS NEW TYPE
UN HANDSET £10

06D4-025.001
Mains input choke for TX9 £4

TX100
REMOTE PANEL

No. 56413IC 5129313
and SAA5012 £10 etc.
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