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QUuALITY REPLACEMENT HEADS AT COMPETITIVE PRICES!

Comprehensive range available from stock covering thousands of models
from hundreds of brands. Rotary and camcorder types available

, ’ Easy to use catalogue for instant identification
‘We supply one of the largest ranges of replacement heads in Europez= =
Phone us NOW for more details.
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Telephone: 0181-900 2329 Fax: 0181-903 6126
TRANSISTORS/LINEAR ICs

Price Part Part Price Price
8p | BD434 BU126 BUV4BAF  328p 300p | an3s 50p | LINEAR /Ca ANB34D  800p | BA3IS
8p { BD43s 31p | BU128 BUVASC 300p AN203 210p | ANG341  200p |B
8p | BD436 30p | BU133 BUVS0 250p ANZ10 Jesy |ANS34z  325p [BA3D
10p | BB&3? 28p | BUI3? BUVE1 300p Atpih 18% |aNcsaz  asop
20p | BD438 38p | BU1AO BUVI0 goop | DIODES ANZ14Q 17 ANG345  400p | BA33E
20p | BD233 aop | Butga BUVI0 800p | gy127 o || e 200 | ANsz4s  380p | BA01
20p | BD440 4cp | BU204 V93 250p | py133 p | ANz28 a0p | ANS350  etop | BAcD2
8p | BD441 40p | BUZ05 BUW11A 300p 164 a0p | ANZE2 3 AN6352  480p | BASTT
BC143 8p | BDs33 s0p | BUZ05 BUW11AF 2800 | gy17a 35p | AN 280n | ANGHE 3 BA514 180p N
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BC150 30p | BO535 38p | BUZ08 BUW12A 2509 | By208 11p | ANzrT 230p | ANG3ED  320p |BASIS 1 BA7752  250p
BC171 10p | BD536 38p | BUZ08A BUW12F a00p | py2q7 200 | NS4 2500 | AN6352 BAS21 1cop | BA7755
BC172 10p | 80537 40p | BU20SAT BUWI13A 490p | gy227 19p | anzs ‘w; 78p | BA524 240p | BATIETAS 158p
BC177 14p | BD538 40p | BUZ0BB BUW32A 7009 | py22e 28p | ANITE sop | ANESETNK BAB26 180p | BABS0A Op
BC178 14p | BDB43 60p | BU208D BUW4S 25p | py29s 15p [“AN30Y 3300 5368  275p | BASZZ BA15218  60p
BC179 14p | BDS4S s0p | BU209 BUW4S 80p | py299 189 | N30z == ANB371  350p | BA532 100p 1 38p
BC182 7p | BDa7 60p | BUZ25 BUWSO0 30p avazmzoo 130p | AN303 zsg'.; ANG387  480p |8 220p 6: 80p
BC182L 7o | BD64s sop | BU226 BUWB1A 65p 20p | ‘Aot 380y | ANGSSO  1o0p 150p | CNX82A 80p
C183 B aop | BU31Z BUWE4 85p BYT 25p | arre 2100 | ANesET S0p | BAS4S 160p | CNX83A BOp
BCia3L 7p | BD678 40p | BU32 Buwze! 100p 5y713_1ooo 30p | -AN31E 350p | ANGSS2 asp | BAB12 120p | CX136 &00p
BC184 7p | BOG7? 38p | BU326A BUX10 BYVSEE 26p | ANz a0 | ANEE5a BOp |BAG14 7 CX138A  750p
BC184L 7p | BDS78 40p BUX11 100p | By\wose 3ep | Ane e ANG555 'BAB18 55p | CX141 750p
12 7p | BD679 aop BUX12 100p | gyxio 16p | ANy 140 | AMES0s 3sp | BAS3T 2 CX145 725p
BC212L 7p | BD6ED 40p | BU4OT UX20 2009 | g 255 | AN3S3 180p | ANSET2 80p | BA656 110p | CX1508  325p
13 7p | BOS81 4sp | BU4OTD BUIX21 200p | |NADDY 3p | AN 1500 45p | BABSE CX175 326p
BC213L 7p | 8D832 45p | BU4OS BUX22 250p | |nNa002 3p | angt0 160p AN6651 A6p | BAGSIA 350p #25p
214 7p | BO70S 50p | BU40SD BUX23 400p | iyagg3 3 | ANSo1iKk  sven | ANGGE2 45p | Basaza CXBO4A  776p
BC214L 7p | BO707 sop | B BUX37 1256 | iNa0os 3p |‘ANzzisk  3sop | ANGS7IK  a26p [BAGEIA  300p |CX857 5
7p | BO709 60p | BU41Z BUX3Y 450p | MJF18004 175p | |NaoOs 3p | AN33iK 3008 600p | BABSA 400p | Cx868 525p
[ 7o | BO711 s0p | BU4I3 BUX4D 210p | MJF18204  360p | 14006 35 | ANDIsK  a80h 6780 80p | BABSS 400p | CX8T? 3
8C239 7p | BD736 B0p | EU414B BUX41 200p 3505 | |N40OT ap |'anzzi0Kk 325, | ANBSTO & BA715 45p | cx79258  mmop
B 20p | BDB26 60p § BU4T5A BUX42 200p [ OCZ3 250p | |N4tas 2p |'aNm12. 350 | ANESTS  1S0p |BATIS 45p | CX20015A 600p
1BC301 20p | BDS28 50p { BU426A BUX4TA  220p [ OC35 360p | IN5a00 op | ANS3t3 3 ANBB7E 66p | BA728 56p | CX201064 7Sp
8C302 20p | 80839 55p BUXZ3A  150p | OC38 250p | NS401 By | ASasok  agob |ANcmrs  22sp |B 220p | CX20109  1a0p
BC303 20p | BG397 sop | BUS0O BUXSS 800p | S200083  175p | |N5ao2 8p | ANBaRIK ANG880 755 | B 130p |CX20187 7
BC304 2sp | BD899 50p | BUSOOD BUX80 180p 176p | NSa03 8p | an37az  3o0p |ANESE2 3 iBA1310 1 18P
BC327 7p | BD972 50p 50 BUX81 180p 176p | INS404 Bp | ANT794 3355 | ANSSB4  200p [BA1320 75p | CxAl019P 180p
BC328 7p | BDX33 80p BUX84 50p | S20585AF  200p | |ng405 11p | ANIB14K  <sop | ANG3SS  350p [BA1330  120p |CXAIDISS 226p
BC337 7e | 8OX37 100p | BUBOSDF BUXSS 50p | S2530A  100p | iNss0 12p | AN3a21K  soon | ANGEE  Aoop 1332 60p | CXA1042P S50p
BC338 7p | BOX44 100p BUXS6 30p | TIP29 15p | |NGag? 12p | anzezak ooo: ANG913 60p [BAI3S0  130p | CXA1044BP 475p
BCA41 28p | BDX47 &0p | BUSOSD BUX87 50p | TIP29A 22p | jNS408 12p | aN3si0K  sooh | ANT0O 850p [BAI3SE  125p 1081 278
B p | BD 75p [ BUSOEDF BU 360p | 1IP2SC 25p | RGP0 25p | AN3990K 300: AN7010K  250p | BA1356 100p | CXA1081M 250p
8Ca77 18p | BDX62C  150p | BU BUZ71 75p | TIP2SE RGPS 255 | ANz0s1K ANT025K BAI136C 1 CXA1081S  300p
BC516 22p | BDX83C  175p | BUSOBAF BUZZ1AF  100p | TIP30_ 26p | pépr3o 185 | ANEO10.  290n 080  175p | BAlaga  120p |G 000p
BC537 25p | BOX6SC  175p | BUSOSAPH BUZI2A_  i00p | TIP3OC 25p | 5A7M 60 | Ans01) 2255 | AN7062  300p | BA1604  125p | CXA119IM 250w
8p | BDXs5 Bop | BUS03D BUZT2AF  100p | TIPTIA ANZ020 P | AN7072  250p | BA2266A 250p |CSA1209P 400p
8p | BDX65C  178p | BUS08DF BUZ73A  150p | TIPIIC 27p ANSOZS  2e0h | ANTOSIK  200p | BA3306 60p | FT5754M  600p
BC548 8p | BDX67C  276p | BUS0SDR BUZ7IAF  80p | TIP32 26p | L.C. SOCKETS ANBOTI  400p |AN7105  170p | BA3308 70p | FTS764M  250p
% Bp { BOX71 70p | BusoceY BUZ7EA  110p | TIP32A 21p | gpy ANS034 aoop | AN7106K  135p | BA3312 60p | HAT124 125p
50 8p | BD! 178p | BUS0SVF BUZS0 200p | TIP32C 28p | 3700 ;9 ANSO70 1260 | ANZITD 75p | BA3402 HAT125  120p
BCS56 8p | BDX8IC  175p | BUS2 BUZBOAF  200p 50p | 1o B ANESY]  155P LAN7I1]  100p {BA3a0BAL 120p |HATISTW  150p
BCES? DX 1 BUS36 UZg3 200p | TIP33C e0p | oo & ANS111 4mob | ANTIZ asp | BA3416BL  80p | HA1151  17Sp
BCESE 8p 8%p | BUS4S BUZI0A  180p | TIP34 sop [ 28 D aop ARSI 2eoP | AN7114 1209 |BA3S2z  3Bop [HA1187  130p
BDW93 s0p | BUSO3 BUZSTA  400p | TIP24C sop | 2000 N ek .u:o: AN7115  110p | BA3505¢  140p |HAI393 1
BC560 8p | BOW3a 50p | BUSOSD EY443 20p | TIP35C 85p | 370N 132 | ANE1aaNK ss0h | AN7118 90p | BA3SOGA  20p |HA1201  225p
BC637 2 8OV29 22 BYT11 25p | TIP36C 85p | 20 00 130 | Ansiso 400: ANT117 65p | BA3516  120p | HA1202  12Bp
BC53% 20p | BOY56 225p | BUS26 IRF120 228p | TIPA1A 20p 40 PIN “P ANB151 200p AN7120 100p § BA3520 130p | HA1319 200p
B DY [ BU05 IRF130 475p | TIPaIC 22p P | "N&21g  ersh | ANTI30 75p |BA3521  225p | HA1 300p
BCY33 200p | BOVS0 125p | BUTOBDF IRF140 650p | TIP42A 20p ANE215  t00h | ANTIZ S0p | BAI704  200p | HAI339A 2380p
BCY34 2 BDYS2 1 IRF230 550p | TIP42C 22p zsnsn mooss ANE223  200p | AN7I33N  328p | BA3706 75p | HA1387  3cop
BCY70 18p | BF137 asp | BU724A IRF240 425p | TIP4? 40p ANE2SD 1 AN7134  300p [:BA3812L  80p |HAI377  120p
BCYTY 18p | BF187 BU801 IRF250 375p | TIP48 40p AR 4y AN740  170p | BA3822S 80p | HA1384  B0Op
BCY72 18p | BF181 18p | BUSOS IRF330 soop | TIPSO 80p 2V7 1 39V Sp ANE280 3 0P | AN7141 70p | BA3824lS  75p | HA1388 320p
BD115 BF 183 20p | BUB0T IRF340 326p | TIPS1 80p atta AN28z 1980 | ANT1a2 80p | BA3920  300p | HAI389  210p
&aD12ap 50p | BF195 7p | BUSOTF IRF350 750p | TIPS2 sop 2V7 1039V 9p AN5285 ao: AN7145 195p | BA4110 75p | HAY392 120p
BD131 25p | BF199 8p | BUSCSDF IRF450 &30p | TIP54 85p s AN7146  210p [ BA4210 85p | MA1394  170p
BD132 25p | BF200 18p | BUBIO IRF510 150p | TIP102 70p ANS352  800n | AN7I47  100p [ BA4220 HA139%6  650p
80133 50p | BF2z5 30p | BUs24 IRF520 150p | TIP10S 85p VOLT‘G*;ORS ANEOT  asob |AN7148 1409 70p | HAT397
BD135 20p | BF240 15p IRF530 300p | TN 8sp { REGULA ANE421 1555 | AN714s  160m 110p | HAI398  175p
BD136 20p | 'BF245 25p | BUS26A 390p | TIP107 6Bp { 7805 28p | ANZaze  adon | AN7ISS  1s0p | BAd4s2 HA1 2
8D137 20p | BF25a 1 IRF610 150p | TIP110 40p | 7806 26p | ANasa1 2950 |ANTISS  240p [ BA4403  220p [HAITIZ3  350p
20133 20p | BF255 12p | B IRF611 150p | TIPI11 40p { 7803 259 | aNsa3s 3255 | AN7158  310p | BAd40S B0p |HANM211  170p
BD139 2 BF 256 18p'| BUATO IRF520 2 35p | 7812 20p | ancazen  180h 160 350p | BA441? 50p | HA11215  350p
80140 20p | BF257 18p | Bu912 IRF630 150p | TIP112H 8op | 7815 25p | Anssts . toon | ANZISIN  375p FRASION  380p |HA1Z13
BD144 90p | BFZ5 18p | BUIZ0 IRF640 400p | TIPY1S 30p | 7818 25p | sNgs1s  160m 63  175p | BAS102  140p |HA1221 1
BD157 38p | BF262 25p | BU922 IRF842 200p | TIP118 30p | 7824 25p | ‘Ancos  ss AN7166  350p | BAG115 75p |HA1225  130p
BD166 30p | BF270 18p | Bus3o IRFE50 200p | TIP117 30p | 7905 25p | ANez2T 1 %P | AN7168  200p | BA5115L 75p | HA11235 1
8D175 BF273 1 BUIIZ IRF710 150p | TIP120 37p | 7906 30p | ANSEs0  ss0b | AN7160  225p 200p |HAIt242  375p
BD177 30p | BF311 21p | BUS4Y IRF720 150p | TIP121 35p | 7908 30p | Anzagik  Imon | AN7170  280p 208AF  110p | HAI1247 D
BD179 32p | BF: 20p | BU2S0BA IRF730 175p | TIP122 30p | 7912 30p | Anssi2 200; ANT171K BA5402  180p | HA11251  120p
BD181 45p | BF337 20p | BU250BAF IRF740 TIP125 30p | 7915 30p | aNES13 Z00p ANT172K  325¢ | BAS406 180p | HA11412
BD182 60p 20p 1RF820 150p | TIP126 40p { 7918 30p |“aNEsts Soop ANT173K  450p 180p | HA11414  300p
BD184 80p | BF362 30p | BUZ508DF I 226p | TIP127 35p | 7924 30p | ANsez0 2e0p | ANZI77 a78p | BASA13 225p | HA11423  110p
BD187 30p | BF367 13p | BUZ520AF 200p | TIPI30 30p | 78L05 2dp | ANeg22 P | ANTI78 1 BAB104 2 KA11443
BD201 ase | BF3N 17p | BU25200F IRF9140  1000p | TIP131 30p 24p | Anzare ANT205 35p |.BAGI09  110p | HAT1485BN 400p
BD202 38p | BFa21 18p | BUZ525A IRF3510  150p | TIP132 30p | 78112 24p | ANEs3s  398h | ANTZI3 BAG1ID  225p | HA11702  S30p
BD203 azp | BF422 21p | BU2S25AF IRFS511 50p | TIP138 40p | 7818 2 ANBA33 P LANTZIE  173p | BABIZS 75p | HAl1703
BD204 42p | BFaz3 28p | BUZE27AF IRF3520  150p | TIP137 65p | 78018 24p | ANssasn 3308 | AN7218 BA6137 55p | HA11706  280p
a1p | BFass 12p | BUF405A I 400p | TIP162 110p | 78124 2 ANSEAD ANT220 85p | BABI32  130p |HA11710  So0p
BD225 31p | BFass 19p | BUH3IS IRF3531  200p | TIP141 88p | 79105 350 | ANZ700 AN7Z 75p | 8A61a6  150p |HANI7IZ  250p
BD232 31p | BFas2 BUH315D IRFS540  300p | TP142 75p | 79008 38p | Anesol 1 AN7223  105p | BA6143LS 700p | HA11715  250p
8D233 BF471 28p | BUHS15 IRF3541  200p | TIP145 sop | 79072 35p {-aNs710  1och | AN7224 75p 1 HA1716
BD234 3zp | BF472 28p | BUH5150 IRFS610  200p | TIP146 70p | 79015 36p |ANenz  tmon |AN725 1 BAE208  176p |HA11718  700p
BD235 28p | BF479 3o0p | BUHEY? IRF9820  225p | TIP147 20p | LM30SK  i00p [‘ANgTre b 7254 150p 6209 8 HA11724
BD236 BF494 18p | BUH517D IRF9622 200p | IP150 80p | iM3TT  100p | Ans722 140p | ANZZE6 2 BAB218 85p | HA11741NT 950p
‘BD237 21p | BF49s 18p 715 IRF9630  326p | TIP151 80p | [M323k  350p | angsz0  1s0p | ANTZ73 75p 55p
BD235 24p | Brs9s 16p | BUTHIA IRF9840  37Bp | TIPZ955 80p | 7ani 800p | ANST32 1205 | ANZ2T0 BAS2Z2 1 HA11745 3
BD239 30p | BF5% 16p | BUTNAF IRFD9220  100p | T 50p | 79th2xC  700p |.anesso P | anNT31 BAB227 E0p |HA11749  3smop
BD240 40p | BF§IS 30p 1 IRFEC30  200p | TIP) 100p | 79HGKC  200p | ane7sa 130 | ANT312 70p | 8ABZ29  120p |HAITISY 1500p
BD241A 40p | BF617 30p | BUT13 IRFBC40  400p | TIPL762A  200p ANSyE:  2sgn | ANZ315 aop | Bas23s sop |HA11752  326p
BD243A 50p | BF760 40p | BUT18 IRFP140  250p | TIPL763A  200p ANS790  zaow |AN7Z0  110p | BA6Z3EA  130p | HANTEIGNT 375p
ED244 s0p | BF763 40p | BUT1BAF IRFP150  300p | TIPLI$1A  80p | 1eps ANSI91  2285p |AN7362  200p | BAB23IA  130p | HA1E4T  700p
BD245 50p | BF&70 22p | BUT3OV IBFP240  300p 16p ANGEl6  aton 63 225p | BAB247  150p | HA12002 220p
D2 50p | BFs71 22p | B IRFP250 2N2646 40p | 3mm ANSsEok  295h | AN7810  150p |BA 40p | HA12003  150p
BD265 45p | BF960 BUT764 IRFP350  326p | 2N2504 20p | RED 5P | Nesoo. 1 303 AN7411 BAE259 170p | HAI2005 180p
BD267 a5p | BF961 35p | BUTS0 IRFP450  400p | 2N2505 20p | YELLOW 8p 1287 | AN741a 275p | BABZBOAF 300p | HA12010 300p
BD269 asp | BF954 BUTS2 IRFP460  77Bp | 2N2508 18p | GREEN ANE20 P | AN7415 0Op | BAG200A 200p | HAI2016  120p
BD278 sop | BFQ232 75p | BUV IRFP9140  14%0p 18p m AL 3 AN7470  100p | BAezss  250p |HAI2017  100p
ED311 1 BFO2524  60p | BUV20 IREPI240  500p | IN3019  z8p | RED 3P | ANe13s  170p | ANBOS3  200p [BAESD2A 1 HA12026  125¢
BD314 100p | BFRSO 5p | BUV21 IRFFC50  800p | 2N3053 amp [ YELLOW A 350p |ANEZIS  260p | BAG304 120p | HA12028NT 130p
BD315 150p {-BFRY1 BUV23 IRFRC20  250p | IN3054 40p | GREEN Bp | NEI50 sop | ANB370  1000p | BAG30S 140p | HA12044  350p
BD317 150p | BR10Q 1 BUVZ4 85p | 2N: 38p ANG2a7 2000 3377  400p | BAG321  280p | HA12045  280p
BD331 BR103 7p | 8 I 278p | 2N3055H  SOp SR liaNs3ar  3sop | BAGIZE  250p |HAI2047  aS0p
80332 BR303 85p | BUV2S IRFZaa  27%p | 2N asp | pecTaNGULAR | Aesos  coeb |BAZZ2 e5p | BAGI34 75p |HA12058  320p
BD361 60p | BU10S BUVZ? MJ2501  100p | 2N3s4r 178 | ep, ANSod  saon |BAZS 100p | BAGs10  220p |HA2088  37%p
BD362 sop | BU10B 100p | BUv28 55p | IN; asp ANE3l0  z00n |BA314 ao0p | sABaN 250p | HA12116  130p
74 30p | BU1I09 80p | BUV3? 100p | 2N3771 2sp | Smmax2Bmm | el 0  10p |8A301 S5p | BAB41BN  100p |HA12411  175p
BD371 30p | BUI10 20p | BUVABA MI3001 1 aNTIT2 30p | RED 50 | ANaizen 2 BA311 80p | BAB435S  426p | HA12412 17Bp
BD410 100p | YELLOW 8p 50p HA12413  70p
BDA33 29p | GREEN 8p | AN6I2  320p HA12430
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PLEASE PHONE US FOR TYPE NOT LISTED HERE
AS WE ARE HOLDING 20,000 ITEMS

Please allow 7 days for delivery. All brand-new Components.
Prices quoted are subject to stock availability and may be changed without notice.
TV & Video parts sold are replacement parts.
We accept Access, Visa; Cheque or Postal Order as payment.

AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES

Please send £1 P&P and VAT at 17':%. Govt, Collages, etc. Orders acceptad. Quotations given for large quantities.

A L
| Part Price | Part Price | Part Price [ Part Price | Part Price | Part Price | Part Price [ Part Price | Part Price Part Price
RA13001  110p| LA221% 3 LA7054 LC7881E  13Sp | MC1455 45p [-SAB2022P B28p | STK2250  &5Cp | STK5488  300p | STR7001  600p | TA72678F 1209
HA13002  200p | LA2800 360p | LATO060 160p | LC7881M  325p | MC14E8 25p | SAB3D1 676p | STK3041  370p | STK5471  330p | STRS00S  400p | TA7269 260p
| HA3006 400p | LA3120 200p 7096 200p 7 110p | MC1489 35p | SAB3013 200p | STX3042 375p | 5TK5472 375p ] STR3012 450p | TA7270 170p
| HA13007  300p | LA3150 200p | LA7113 275p | LF353 asp | MC1436 68p | SAB3017  320p | 5TK3044  S00p | STK5473  480p [STR10008 450p | TA7271 2209
HAT3108  280p | LA2160 120p | LA7116 126p | LF355 60p | MC3302 50p | SAB3021 450p [ STK3062  500p | STK5474  6500p | STR1I006  400p 260p
| maii?  176p | LA3IGT 40p | LA7123  1300p | LF357 70p | MC3403 45p | SAB3029  B2Bp | STK3082  550p | STK5476  350p { STR12006  4%0p | TA7273 300p
HAIITIB  140pi LA3210 €5p | LA7210 60p | LF398 300p | MC3423P  100p | SAB3035  800p | STK310211 530p | STKE477  450p { STR13006 BOOp | TA7272 2100
HAIZ119  140p | LAZ226 60p | LAT212 150p | LH24265  600p | MC3488AP 280p | SAB3036  728p | STK3106 2500p |.STK5478  380p | STR15006 60Op | TA7279P  323p
HA3127  350p [ LA3246 75p | LA7214 180p | LM301 26p | MC34063AP 300p | SAB3037  700p | STK31221l 728p | STK5479  300p | STR18006 500p [ TA7280 190p
#A13128  400p | LA3300 140p | LAT220 125p | LM311 35p | MN1220T  &00p | SAB3042  825p | 5TK315211 900p [ STKS4am1  520p | STR17006 60Op | TA7281 200p
HAT31 450p [ LA3301 110p | LA7222 110p | LM319 185p | MN1226 460p | SAB3064  130p | STX3156  B5QOp | STK5482  285p | STR70005  4SOp | TA7282 160p
| nad13s  seop 1 100p | LA7224 150p | LM324 MN1. SAB3209  225p | STK4017  400p 3 440p | STR20012  450p | TA7210 200p
HA13139  600p H 70p | LA7225 250p | tM3352 120p | MN1276  1300p | SAB3210  250p | STK4019  480p | STK5486  450p 00156  460p | TA7Z83 200p
HAT3150A 1160p | LA3370 70p'] LAT292 275p | tM339 35p | MN1 70p 125p 4021  38BOp | STK5487  525p |'STR30110 330p | TA7284P  400p
HA13161  875p | LA3I73 70p | LA7234 200p | tM328 60p | MN3004  80Cp _ 225p | STK402411 550p | STK5488  480p | STR30115  275p | TA7288 220p
HAT 400p | LA3375 300p | LA7295 180p | LM358 45p | MN3005  2000p | SABSOSIAP 700p°| STKAD2S  530p | STK5490  450p | STRIO120  400p | TA7291P 200p
| HAT3406W 400p | LA3378 8op'| LAT297 120p | LM380 80p | MN3031  4000p | SDA2003  450p | 'STK4026  480p | STK5632  4B80p | STR30323  450p | TA7292P  325p
| HAT3408  350p | LA3380 300p | LA7305A  350p | iMasy 150p § MN3101 110p | SDAZ004 325p | STK4028  §50p | STK5720  400p | STR30125  660p | TA7294P  450p
HA13412  600p 260p | LA7308 70p | 1M382 130p ] MN3102  110p | SDA2005  700p {'STK4032 11 510p [ STK5725  450p | STRIS130 2509 | TA7299 200p
HA13426  BOOp | LA3400 2s0p{ LA73T 200p | LM336 60p | MN3207  375p | SDA2007  300p | STK4034 X 925p § STK5730  450p | STR4DOS0  360p | TA7302P 75p
HAI3432  400p | LA3401 90p | LA7320 120p | LM3s7 100p | MN3208  9s0p | SDA2008  400p | STK4036  470p [ STKE316  300p | STRAO11S 600 | TA7303 70p
HA13441  450p | LAZ410 150p | LA7223 326p | LM3S3N 105 MNS030B  350p | SDA2112  4S0p | STKe038  680p [ STKE3248  BOOp [ STR<1090  400p | TAT307 100p
HA17524  2B0p | LA3430 138p | LAT330 350p | L3293 45p 1 MNGI63A  700p | SDA2120  200p | STK4040H B50p [ $TKE327  1200p | STR4I1H TA7310 100p
KA2102 100p | LA3600 €0p | LA7331 250p | LM43] 60p{ MTAOOTM 600p | SDAZ131  225p | STK40421l 800p } STK6328A4 800p | STR48)15  S50p | TA7312 120p
KA2130 150p | LA2B0S 1 LA7332 225p | LM710 45p | NES555 0p | SDA2208  450p | STK4044  B0Op {'STK6431  8S0p | STR45111  B50p | TATI13 70p
HAZ131 110p | LA3607 126p | LA7340 300p| LM?7. 40p | NE558 40p | SDA4212  776p | STK4046  850p [ STK6607  400p | STR50020 a50p | TA7314 176p
KA2206 150p | LA2D30 180p | LA7378 150p | LM741DIL_ 18p | NESSS B0p | SDAS241  725p | STK4048  1280p | STKE722  725p 2 TAT315
XA2209 1268p | LA4D31 140p | LA7391 350p 41 asp | NE565 110p | SDAS243-2 480p | STK4050 11 1800p | STKE73z  1000p | STR50103A 260p | TAZ317P  120p
KA2210 230p | LAs032 140p | LAT520 2 LM747 55p | NES67 115p | SDAS343  1450p | STK4060  B10p | STKGB22  900p | STR50112 TA7320P 2
KAZ212 8Bp | LA40S1 180p | LA7530 200p | LM1017 2 NE571 290p | SDASB40  200p | STK4065  850p | STK6922  500p | STR50115 TA7322 130p
KAZ213 130p | LAS100 83p | LATS35 175p | LM1035N  350p | NESS2 86p | SDABG4Z  450p | STK4101  500p | STKE932  525p | STREW41  BOOp | TA7323 80p
KA2214 100p | LA2101 80p | LA7545 160p | LM1040N  650p | NE5532P  140p | SGSF44d  S00p | STK4111  50Op | STK6962  276p | STR50213  500m | TA7234 75p
KAZ224 50p | LAA1Q2 100p | LA7550 276p | LM1203 22s5p | SAA1000 3B0p | SGFS465  BOOp [ STK4112  500p | STKE972  490p | STRE3041  500p | TA7325 20p
KA2244 75p | LA4110 120p | LA7555 150p | LM1203AN 225p | SAA1004  650p | SLA4031  750p | STK4121 48 TKG981E  800p | STR54041  350p | TA7326 200p
KA2261 100p | LA4120 270p | LA7620 5 LM1875T 30p [ SAA1005  32Sp | SLA7020M  4S50p [ STK4122  660p | STKE982  600p | STR55041 TA7328 110p
KA22B3 100p | LA4138 106p | LA7680 675p | LMI88IN  375p STAJ01A  200p 4131 48 STKEsazH  &oop | STAS6041 550p | TA7330P 80p
KA2264 100p | LA414D 80p | LA7621 850p | LM1886 250p 1008 450p | STA34IM  180p | STK413211 600p | STK7216  420p | STREBpar  325p | TA7331P a0p
A 750 | LA4142 65p | LAT710 250p | LM1339 SAA1010 STADIA  220p | STK41331l 750p | STK7217  400p | STRES041  350p | TA7333 100p
175p | LAs125 e5p | LA7800 LMI1834N  200p | SAAI024 2 STA403A  270p | STK414111 420p 500p | STREC001  525p | TA7335 85p
KA2401 160p | LA4160 100p | LA7801 100p | LMm1zasN 275p | 5441025  260p | STA405A  280p | STX&142  530p | STK?226  600p | STREDI4S  476p | TAZ336 1
KA2412 225p | LA4182 110p | LA7802 300p | LM2901N 36p | SAA1028 STA431A  250p | STK4147 1 1480p | STK7251 STRE1M45  450p | TA7137P 17
KAZ912 125p | LA4178 150p | LA7806 280p [2902N 40p | SAAT027  400p 220p | STK2151 680p | STK7253  460p | STR90120 428p | TA7339P 175p
KAZ913A  17sp | LA4180 150p | LA7808 250p | LM2903N SAAI029  150p | STA434A  270p { STK415Z2  © 7308  350p | STAD1206 BOOp | TA7341 250p.
KAZ914A  200p| LA4182 180p | LA 7820 100p | LM39( 40p | SAAIDA2  325p| STA43SA  270p § STK4161  660p | STK; 400p 1406 600p | TA7342P 70p
KA22427 100 300p | LA7823 2 LM2503 100p | SAAI043F 676p 220p § STK4162 S STK7310  470p | STADI70E  450p | TA7343 120p
KIAG213S  B0p | LA4192 140p | LA7824 130p | LMI9TIN  200p | SAAID44  a0op | STAaSIC  280p | STKE164 1 1176p 1808 TA7347P  120p
KIAB210AH 400p 130p | LA7830 2 LM3914 160p | SAAT056  300p 2 STK4171 p. | STK?356  426p | STRD1816  400p | TAJ348P  125p
KIA6281H 250p | LA4201 120p | LA7831 175p | LM3235 180p | SAAI057  376p | STA471 210p | STk41721 esop | STK7358  440p | STRD1306 700p | TA7349P  175p
KlA6283K  150p | LA4260 230p | LA7S32 130p | LM3916 270p | SAAT058  22%p | STAS0IM  280p | STK4187  680p | STK7402  S60p 3035 300p | TA7354P 85p.
1A6299H  210p | LA4261 300p | LA7EIS 150p | LM&363 320p | SAA1060  378p | STK0O 420p | STK418211  750p | STK7404 STRD4412 500p | TA7357
KiA7227CP  200p | LAA265 125p | LA7837 186p | LM8560 175p | SAAI06T  250p | STK0029  350p | STK4191 00p | STK7408 ! STRD4420 560p | TA7358 85p
KIAT313 asp | L4270 300p | LA7838 200p | [M13600  150p | 5AAI062  250p | 5TK0O9  600p | STK4192  700p | STK7408  675p | STADA512 TATI59P 90p.
L1490V 200p | LA4282 380p | LA7850 225p § LM13700  125p | SAA1063  260p | STKO040  520p | STK4211 1l 1000p | STK7410 1500p | STRD5441 B&0p | TAZ361 125p
Li65V 250p | LA4420 140p | LA7851 200p | LM18293  S500p | SAAI084  275p | STKO04S  B10p | STK42i1V 800p | STK7459 1250p | STRDSS41  450p | TA7362 160p
200 200p | LA4422 130p | LAT910 150p | M491BB1  600p | SAA1070  S50p | STKOO50  440p | STK42211 1200p | STK7554  ©600p | STRDS008  575p | TA7364P 175p
L2 200p | tM2azsa  200p | LA7913 sop | ‘M432B1 200p | SAA1073  825p | STK0059  620p | STK423111 700p | STK7561  850p | STRDGO09E 460p | TA7366F 66p
L272M 1105 | LA44a30 130p | LA7930 350p | M5265P 200p | SAA1075  360p | STKOOS0  B20p | STK4241 1050p | STK7552 1000p [ STRDEOIE  4S0p | TA7368P 35
| 12908 225p | LA4440 200p | LA7940 200p | M50115P  320p | SAA1086  178p | STK0070 1100p | 5TK4241 V 1250p | STK7563  800p | STRD6S02 476p | TA73/3F  150p
12918 300p | LAG44E 200p | LA7953 200p | M50117P  G0Op | SAA1089  325p | STK00BO  5BOp | STK4272  600p | STK7573  400p | STROBS0T ATIT4 175
750p 170p | LA9. 300p | M50119P  525p | SAA1101  700p | STKOT1 330p | §TK4Z73  550p | STKI576  1500p | STRM6E545 900p FTAT376P  100p
2938 p | LAc4s0 120p | LB1205 170p | M50422P SAAT12a  200p [ STKO1S 440p | STK4201  BOOp | STK7703 1000Gp | STAME346  900p [§ TATS7EP 60p
| =3¢ 32%3p | LA44B1 120p | LB1ZT8 50p | M50481 350p | SAA1130  B50p | STKO16 7 STK421%T  650p | STKS050  760p | STAMES49  850p 4 TA7401 250p
| 792D 225p 226p | LB1258 100p | M50784 300p | SAA1250  280p | STK02S 660p’| STK 365p | STKB250 STRS6741 800p | TA7402P 2
| k283€ 250p | LA4470 3 LB1268 7 M50786 500p | SAA1Z51 STK0S0 STK4352  BoOp | STKB260 1200p | STRS6941  750p | TA7403 325p
124 LAG475 225p | LB1274 85p | M50790 SAA12TY TK 520p | STKa382 asop | € STRSE307 800p | TAZ 150p
L5 450p | LA4476 226p | LB1290 120p | M51014L  120p | SAA1274  280p | STKO7S STK4372  490p | STK73405 11 S50p | STRS6308 600p { TAT405P 200p
%7 626p | LA4480 225p | LB1292 110p | M5 110p | SAA1290 550p | STK4392  500p | STK73410 380p | STR TA7A1IAP  150p
=8 LA448s 300p | LB1405 70p 1 300p | SAA1233 B STK082 op | STK4412  450p | STK734011 500p | STRS6707 1000p | TA74159 Op
| 255A 626p | LAG295 260p | LB1407 130p | M51161P  250p | SAA1Z34  800p | STKOS4 STKad32  60dp 805 275p 08 700p [TA74VAP 2285p
| B2E2 400p | LA4ags 250p | LB1 200p | M51162P  260p | SAA1300  200p 088 200p | STK4773 STK73907 700p | TA7054 1 TAT52IP 3
| LSTB 525p| LA449E 275p j LB1412 300p | MS1984AL  “8op | SAA1210 2 STK086 oop | STK4793  800p 8617 2400p | TA7061 115p | TA7807 200p
s LA4500 200p | LB1415 100p | M51166P  300p | SAA1350  275p [ STKO1 840p | STR370 300p | TA7062 200p | TA7608
| 2N 325p 220p LE1216 85p | M51182L  110p [ SAAISE1 7 STKG1001l 1200p | STKa813  800p | STR371 400p | TA7066 120p | TA7608 170p
120 LA4508 200p | LB1426 128p | M51197L 8Bp | SAAI300S 475p | STKA20 400p | STK4833 700 350p | TA7075P  300p | TA7611 210p
=2 175p 1 LA4510 100p | LB1450 110p | M51231P 200p | SAA3004  400p § STK430 500p | STK4843  720p | STH381 380p | TA7089 300p | TA7612 00p
| LSS0 32 LA4520 170p | LB161S 270p | M513085P SS0p | SAA3006P 226p | STK423 200p | STX4853  730p | STR3s3 410p | TAT102P  60Op | TA7613AP  90p
=203 600 50 200p | LB1620 210p | M51310AF SAA3007P 130p | STKals 375p | STK4863  700p | STR384 380p | TA7119 150p | TA7614 170p
§ =0 250p | LA4555 120p | LB1522 220p { M51316F  300p | SAA3008P  200p'] STK436 430p | STK4873  350p | STR44 8oop | TA7120 BBp { TA7616 300p
| E221AS  300p | LA4SSY 150p { LB1630 20p | M51320 200p | SAA30TOP  300p |STK437 480p | STK4892 1000p | STR44T  1200p | TA7124 250p | TA7621 300p
=05 300p | LA4ES8 125p | LB183S 300p | M51358P  400p | SAA3027P 375p | STK43% 500p | STK4S13  900p | STR442  1800p | TAZ130P 85p 7622 a20p
_21T30 240p | LAd570 130p { LB1540 150p | M51358F  150p | SAA30ASP  550p | STK441 680p | STKS314  475p | STR450A 7009 | TA7137 60p | TA7628 110p
LA 120p | LA4571 175p | LB16al 76p | M51365F  360p | 5aA2700  42Sp§ STK443 700p | STKS315  500p | STRA51 800p | TA7140 100p | TA7629
EATTSE 200p | LA45E1 175p | 1B1642 150p | M51366P  360p | SAAS000  200p | STK4S? 470p | STKS322  Soo0p | STR452 600p | TA7143 B26p | TA7630 200
| kom0 150p | LA4597 128p | LB164S 100p | M51381P  200p | SAASOI0  220p B6Op | STK5323  &00p | STR4S2 500p | TA7150P  250p | TA7632 400,
EATT 50p | LA4820 200p | M51384AF 750p | SAASD12 660p | STK5324  450p | STR454  1300p | TA7157 100p | TA7640 80p
LATYIT 130p | LASSYD 325p | LB 90 | ME13687P SAALD20 3G0p | STKACT 600p | STX5025 370p | STR4SS s50p | TA?172P 1E0p | TA7541 140p
_AIEC 75p | LA4700 50p | LB3500 128p |:M51392P  300p 30 TKA63 6 780p | STR45E 470p | TA7193 320p | TA76448P 48
] 150p | LA705 400p | LCA966 65p | M51393AF  380p | SAASOA0A 280p | STK46s 720p | STK5330 60p | STRAS? 600p | TA7200 200p | TA78545P  65p
35p | LA5005 90p | LCT011 500p | M51395AP 450p | SAASD408  400p | STKEO1 BSOp | STK5331  300p { STR470 400p | TA7205 150p | TA7558 1
= TSp [ LASTIZ 200p | LC7060 600p | M51397AP 428p.| SAAS041  550p | STKSS1 450p | STK5332  180p | STRI096  275p | TA7207 150p | TA7659P  400p
| A0S 75p | LAS511 S0p | LC7120 3S0p | M51436P  350p | SAAG042 428 | STKSE3 a15p | STKS333  1000p { STR1195  350p [ TA7208 125p | TAT660P  325p
AT 120p | LA5512 50p | LC7130 300p | M51496F  275p [ SAAS0S0 650 STKESS s00p | STKS335 35 5TR1229  325p | TA7210 2 TA7566P  100p
TAIZH 140p | LA5522 asp{ LC7121 260p | M51533 300p 1 50 800p 350p | STR2005  400p | TA7214 220p | TA7668 100p
LAYZZ? 20p | LASE 150p | LC7132 400p | M51544 150p | SAABO52 5009 | STK770 400p | STKS337  S00p | $TR2012  400p | TA7217 145p | TA7672 400p
AT 1300 5 80p | LC7137 450p | M51848 150p | SAAS054  500p | STK772 650p | STK5338  296p § STR2013  300p §i/TA7220 220p | TAIE76AP 4S50
RTINS 130p | LADSZY 150p | LC7181 350p | MS4523P  200p | SAA5230  380p | STK7728  480p | STK! TR2015  550p § TA7222 TATETS 475p
EATSAY Sop | LASS30 65p M54563P 00p 300p 575p | STK5340  350p | STR2024  S75p | TA7223 210p [ TAT680AP  200p
LALMS 110p | LASEZ LCT191 300p BOOp [ SAAS240PA T50p 4s0p | STKS342  246p | STR2105  €00p | TA7225 300p [ TATSE81AF  100p
ey 50 | - > 25p | LET207 275p | M51518 260p | SAAS243PE 800p | STK1039  4680p 380p | STR2124  67Sp | TA7226 TJATEEIAP  100p
|;.Amf TEp | LANE 175p | LCP215 150p | Ma1518 200p | SAAS244AP 950p | STX1040  B40p | STKS353  400p | STR3103  S25p 170p | TA7588 150p
LATE 1250 | 225p| LC72Y7 350p | M51995P  2B0p | SAAS24BAP 950p | STK1049 700p | STK5361 376p | STR3113  228p | TA7230 100p [TA7838 400p
e 1305 | LAS 280p | LCT218 280p | M51977F 3 SAAG246P 750p | STK1050 650p | STK5362  400p | STR3115  400p | TA7232 96p | TA7699 800p
R +sop | 200p | L7230 M52307P  800p | SAAS250P 750p | STK1060  700p § STKS372 2 STR3123 7 120p | TATI05 300p
_aaGe 2250 | LA 300p | L7267 S50p | MS4846AP  400p |.SAAS3S5T STK1070  8S0p { STK5373  375p | STR3125  480p | TA7237 300p | TAT7203  150p
ATES Sop | LASS: 35p | LTSI 200p | MB3I708 75p | SAAT000 S STK? STK5391 STR3130  500p ! TA7238 TA7713P  200p
_xTee 2000 | LASESS 50p | LLTI< 200p | MB37R2 140p |'SAA7020  600p [ STK2025  620p | STK5392 STR3135  250p | TA72d0 1 TAT727P  12Bp
l_;—'E 120p | Lasmig i50p | LR 4250 | MB3713 130 | SAA7210P 1300p | STK2028  Soop | STK5421  450p | STR3212  278p | TA7241 185p | TA7750 200p
LA 220p | LASS1S 150p | LOPSET 350p 4 o | SAA7220PA 550p§ STK2029  480p a75p y STR3Z18  275p | TA7242 1 TA7757 200p
2000 | LABS2T 175p | C7535 200p | MB35 260p STK2030  875p 1 6 STRI215  278p | TA7243 320p | TA7769 130p
= 1T70p | RASSST 250p | LC?SI7AN  4Dop | MB3722 SAAZ28GP 1450p | STK2038  700p | STK5434  570p [“STR3315  275p | TA7245 25p | TA7772P  150p
LA 1200 | LATOG] 200p | LOTSTTN 450p | MBT730 350m as50p' p | STK5436 A BSOp | TA72458P0 200p | TA7784 260p
L 175;].-\:011 220p | LCTS5G 750n 1 2200 a476p | STK2058/V 1600p | STK5441  400p [ STR4142 TA7248P  576p | TA7792F  230p
13 130p | LATOTS as5g | L7 200p | MEST3Z  240p &00p | STK2101 5TKS5443  B76p | STR4211  370p | TA72508 25p | TA7796P 75p
| st 3o0p | LATDE 100p | LO5E25 300p | MB3735  40Op | SABOG0I  B28p | STK2110  550p a50p 12 TA72518P 325p | TAB10IN  230p
_AMee 1500 | a 130p T75p | M23756  160p 6p | STK2125  580p | STKS451  330p {'STRS015  500p [ TA7256P  22Bp | TAS105N  140p
Lot 2o00p | 400p | LCTEIEM 175p | ME3753  200p | SAB1009BP 225p | STK2128  750p 1 600p I STRS100  BBOp | TA7259P  225p | TAB110AP  110p
| tare: Z70p | LATMZ 250D | B8 280p | MBI 110p | SAB1016_  €00p 139 875p | STK5462 500p | STR5214  47%p | TA7262F  400p | TABT19P 70p
LRETE 150p 45 3000 | LC7s2C 325p | M23773 1109 | SABI0eEP STK2156 5464  300p | STR5315  S575p {TA7263P  325p | TAS3I2ZAN 260p
[T 190p | LATIST 130p | LC7EZIN  2S0p | MBETIS  360p | SA32095P  52%p a70p | STK5466 6 STR5412  380p | TA7265AF 300p [ TAS1ZIN 1009
=" T50p | LATDSS 130p | (LTRIIN  180p | MCT31 120p | SA32015P 150p | 5TK2240  740p | STXS467  a00p | STRE020  %2%5p | TA7267 220p [ TAB132AN 2009
I




Part Price . Part Price Part Pnce
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TAB164P  100p | TDA1180  120p | TDAZ760  400p | TDA4661  228p  TDAB3S1  675p | UPCI004C  130p | 25A771 90p | 2SA1177 15p
TAB1B4F  350p | TDA1185A 190p| TDA2780  600p | TDA4670  475p | TDAS39S  4B60p | UPCI003  950p [ 25A773 50p | 25A1179 20p 160p
TABI8SP  130p | TDA1190 80p | TDA2731 275p | TDA4680  476p | TDABA0S  550p | UPCI018  170p | 25A777 35p | 25A1182 15p 110p
TAB200AH 1325p | TOA1200B  80p] TDA2795  200p | TDAssas  475p | TDAB415  8%0p | UPCI020  200p | 23A778 100p | 25A1184 90p 15Cp
TA8201AK  300p | TDA1220 75p 1 TDAZB22M  60p | TDA2700A 750p | TDAB416  62Bp | UPC1023 80p | 2SA781 150p | 25A1185 60p |: 86p
TAB205 250p | TDA1235  300p | TDAZB24 85p | TDA4714C  350p { TDAB417  550p | UPC1024H 2 75p 2SAT786. 25p | 2SA1186 30p 50p
JAB207K  175p| TDA1238  240p | TDAZB40  200p | TDAG71SC  45Cp | TDABAZ1  BOOp § UPC1025  230p | 25A782 5op 500p 380p
TAB21D 300p | TDA1251  150p | TDA3047  100p | TDAG7IBA & TDAB425 UPC1026 95p | 2SA7S8 30p |25A1201 0p 228p
TAB211AH 200p | TDA1Z20  1BOp 130p | TDA4725  750p | TDAB432  550p { UPCI028 25A812 15p | 25A1202 28p 20p
TAB214K 2 TDAI3Z7 2 TDA3082  200p | TDA: 350p { TDAS433  600p | UPC1031H 1B0p | 28A814 80p | 25A1204 40p 16p
TAB215 300p | TDA1405 50p | TDA3083  200p | TDA48'0  250p | TDABA4D  300p | UPC1032 60p | 25A816 70p | 2SAT208 a6p _20p
TAB216H  300p | TDA1410  220p | TDA3150 00p | TDA4B14A TDAB442  200p | UPC1035C  110p | 25A817 20p | 25A7207 80p 900p
TAR217P  120p | TDA1412 35p| TDA3301B  280p | TDA4S50  A76p | TDABAA3  350p | UPC1043C  126p | 25A825 20p | 25A1208 12p 100p
TAB220aH B00p | TDAI508  275p | TDA3310  120p | TDA4E51  a00p | TDAB444  200p | UPC11SEH  70p | 25A836 20p | 25A1209 20p 175p
TAB2Z1AH 600p| TDA1508  17%p | TDA3410  1S0p | TDA4852  400p | TDABAS1  400p | UPCII81  110p | 2SART; 200p | 25A1210 asp .30p
TAE225H4  475p | TDAI510  170p | TPA3420 200p | TDA48s0  200p | TDAS452  200p | UPC1187  125p 110p | 251215 26p 18p
TAB225.  476p | TDA1512  180p | TDA3501  340p 325p | TDA2452  3%0p | UPC1170  150p | 25A841 20p | 25A1216 1009 300p
TAB2Z7 250p | TDAIST4A 4BOp | TDA3S02 45 TDA4881 200p{ TDAS4S1  950p [ UPC1173  200p | 25A842 20p | 2541217 83p 159
TAB229K  200p | TDAI515A 2 TDA3504 TDA4935  300p |“FDAB490  3BOp | UPC1176C  120p | 25AB47 2] 28A 90p 140p
ABA 200p | TDAI516Q 360p | TDA3S05  27Sp | TDA434D  326p | TDABS40  250p | UPC1178H 260p | 25A8S4 30p | 25A1221 90p “10p
TAB4IOK  200p| TOA1517  250p | TDAIS06 2 TDA4942  325p | TDAB702  27Sp | UPCIt 200p | 254861 a5p |:25A1222 200p a0p
TAS410F  200p| TDAI5TS  200p | TDA3S07  450p 250p | TDA8703 UPC185H2 4D0p | 25AB72 26p | 25A1226 200p 226p
43, 200p | TDA1519A 200p | TDA3510  350p | TDA4950  120p UPC1186 80p | 2SAR72A 2541227 20p
TAB6G5N  350p| TDA1520 275p{ TDA3520 650p | TDASD30A 150p | TDAB730  225p | UPCI187  150p 9 30p | 25A1232 60p 2
06 350p | TDA1521  250p [ TDA3530  350p | TDA5140A 250p | TDAB7A2 UPC11BBH 3S0p | 2SAB84 100p |.25A1237 100p 120p
TAS607P  320p | TDA1522  110p | TDA3540  200p 300p | TDAS735 175 | UPC1191 00p | 254885 a8p | 25A1238 76p 20p.
TAS611AN 2650p] TDA1524  200p | TDA3541  175p | TDAS331T  200p- TDAB740  62Bp | UPC1197  140p | 25, 4Sp | 25A1239 35p 960p.
TABBISN  480pk TDA1526  22Bp | TDA3560  260p | TDAS332T 150p | TDAB741  550p | UPC11958H  200p | ZSABE7 20p { 25A1240 20p Op
TAB§28N  350p ) TDA1534 2000p | TDA3567  300p | TDAS500  400p | TDASSOST 328p | UPC121¢  150p | 25AB93 15p | 25A1242 22p
TABB3! 500p | TDA1540  420p | TDA3S61A 300p | TDASS00  450p | TDASR0ST  350p | UPC1215V  126p | 25AB36 25p | 25A1244 55p 75p.
TAS832N  550p] TDA1541  750p 2  260p | TDAS680P 250p | TDAS045  400p | UPCI222  130p | 25AB%9 40p | 25A1245 60p 170p
TAS644N  426p | TDA154?  2S0p| TDA3SE2TF 300p | TDAS700  200p | TDAS0B0  550p | UPCIZ2sH  220p | 25A900 45p | 25A1246 100p 140p
TABE46 375p | TDAI543  300p | TDA3553  350p| TDAS701  200p | TDAS102C 250p | UPC1227V  225p.{ 25A904 20p | 25A1248 B0p
TABSS3N 1500p| TDA1552Q 2350p | TDA3564  328p | TDASI08  400p | TDAS403  180p | UPCI228HA “4Sp | 25AS07 680p | 2541243 30p
TABG53AN 900p | TDATSS3AQ 37%p | TDA3S65  275p | TDAS709  430p | TDAO500  760p | UPC1230  200p | 2SA909 500p | 25A1252 70p 20p.
TASB50N  700p | TDA1655Q 375p | TDA3566  280p | TDAS800  600p [ TDA9503  150p | UPC1237HA 70p | ZSA912 70p | 25A1253 25p
TABS9IN  460p | TDAI557Q 350p | TDA3567  350p | TDASS820 370p | TDA9513  300p | UPC1238  120p | 25A913 100p | 25A1256 B0p 250p
TAR?QIAN 276p | TDA1558Q 350p | TDA3569  300p | TDA5832  200p | TDA3S0  300p | UPC1241H  180p | 25A914 90p | 25A1257 1 86p
TAB7I8N  550p| TDA1580Q0 675p | TDA3570 37Sp | TDASS850  175p | TDAB21  250p | UPC1242H  150p | 25A915 30p | 25A1288 110p 175¢
TAB720 525p | TDAT571  300p | TDA3s80  400p | TDAS920  225p | TEADSS2  150p | UPC1Z45V  130p | 254916 30p | 25A1261 . 35p 88p
450p | TDA1572  176p | TDA3586  750p § TDAGI00Q 18O0p | TEAOBSIT  80p | UPCI270H 260p | 2SAS21 40p 130p
TABE72N  450p | TDA1574  125p | TDA3590  300p [ TDA6101Q 120p | TEAOGSS  300p | UPC1274V  250p | 25A928A 26p | 25A1263 40p 22%p
TAASS0 25p | TDATS76  170p | TDA3591  380p{ TDAG111Q  228p | TEACSSS 30p | 28A1264 45p
TBAI20S 40p | TDA1578A 210p | TDA3592A 350p | TDAS200  750p | TEAI002  650p | UPC1278  240p | 25A934 30p | 25A1265 15p 120p
TBA396 70p | TDA1579  200p | TDA3601Q 375p { TDAS600-2 700p | TEA107  120p | UPC1288V  230p | 2SAS35 4op § 25A1283 180p 180p
TBA520 120p | TDA1589  275p | TDA3G602  225p | TDABS10-2 11C0p | TEAI00S  100p | UPC1297CA 325p | 254937 .20p | 25A1282 60p { 25B817 178p 415p
TBAS30 100p! TDA1S31  276p| TDA3611  450p | TDABG12-2 900p | TEA1015P  110p | UPC1298  320p | 25A339 140p | 25A1286 80p | 25B819 80p 280p
TBAS40 oop| TDA1596  200p| TDA3G40  350p | TDA7000  170p | TEA1017  2BOp | UPCI313HA 100p | 2SA940 50p | 25A1269 50p | 25B822 40p 290p
TBAS60 80p | TDA1598 2504 TDA3645  400p | TDA7010T  120p | TEAI019  130p | UPCI3I6C  70p | 25A942 60p | 25A12%0  150p | 2SB824 8op 270p
TRASHO TDA1600  278p | TDA3551 200p | TDA7020T 176p | TEA1024 150p | UPC1318  300p | 25A949 70p | 25A1293 110p | 258825 135p 110p
TBAS10AS 40p! TDA1602A 400p| TDA3652  BOOp | TDA7021T 200p { TEA1035  200p | UPCI330HA 80p | 25A950 18p | 25A1204  450p [ 2SBB26 75p
TBAS20 56p'| TDA1670A 230p | TDA3652.TX10800p [ TDA7050  200p | TEA1039  180p | UPC1335V  320p | 25A951 80p | 25A1 500p | 25BB27 200p
TBAS20M  35p | TDAY675 250p | TDA36s3  1S0p | TDA7052  120p | TEA1045  300p | UPC1350  116p | 26A952 30p | 25A1301  260p | 258828 200p
TEAS20 100p | TDA1701  300p | TDA3654 ©0p | TDA7053  200p | TEA1060  225p | UPC1352C 450p | 25A953 60p | 25A1302  300p | 258829 200p
TBA9S50 100p | TDA1771  230p | TDA3854Q  120p | TDA7056  200p | TEA1061  176p | UPCI360C  200p [ 25A954 30p | 2SA1303  400p | 2SBB35 5p
TDA1870A 200p | TDA3710  300p | TDA7057Q 225p | TEA1062  2S0p | UPC1362C  250p | 28A957 185p | 25A1304  110p | 258857 B80p
TC5020 200p | TDA18724 275 | TDA3720  176p | TDA7072  175p | TEA1064  250p | UPCI363  190p | 25A958 60p | 25A1308  A10p | 2SBS61 110p
C5081AP  80p | TDA1904 8op | TDA3724  S00p | TDA7077  175p | TEA1087  150p [ UPCI363C  300p | 25A963 120p | 25A1307  100p 220p
TC5082F  170p | TDA1305 80p | TDA3725  BOOp [ TDA7211  150p | TEA1088  350p | UPC1384C  350p | 25A965 30p | 25A1309  -50p | 258865 2Bp
TC5030A  230p | TDA190BA  90p | TDA3730  400p | TDA7220  100p | TEAI0B0P  170p | UPCI365  250p | 25A366 25p | 2541315 100p 180p
TC91258P 410p | TDA19I0  225p| TDA3740  480p § TDA7222  200p | TEA1087 UPC1366C  130p | 25A968 85p | 2541317 30p | 258885 a5p
TC9130P  160p | TDA1940  180p | TDA37S0  400p | TDA7230A 225p | TEAI101  426p | UPCI1370C  300p | 25A970 25p | 28A1318 20p | 258891 35p
TC9134 7s0p | TDA1341  300p | TDA3755  425p | TDA7231A  80p | TEAT330 8sp | UPC1373 85p | 25A979 3sp | 2SA1319 25p | 25B892 25p
TC9135F  125p| TDAISSQ  175p | TDA3760 3 TOA7233  150p | TEAI51]  150p | UPCIITIC 200p | 25A384 25p | 25A1320 45p | 258895 60p
TC3137P  500p | TDAZ002 TDA3Z765v 225p | TDA7240  175p | TEA2000 UPCI378  1BOp | 25A885 p | 25A1321 80p | 256508 70p
TC9138AP  1B0p 85p agop | TDA7241  250p | TEA2014A UPC1379C  170p | 25A988 26p | 25A1327  130p | 25B926 30p
TC9142 320p| TDA2004 180p ) TDAIZBO  400p | TDA7245 3 TEA201RA  200p | UPC1382  110p | 2SA991 30p | 25A13 200p | 258341 6op
1C9143 300p | TDA2005 1B0p| TDA3791  300p | TDA7250 5 TEA2019 PC1384  42Bp | 25A952 30p 20p | 2SB950 180p 860p
TCY145 150p | TDA2008 70p | TDA3800  350p | TDAZ255  500p | TEA20258 UPC1387C  250p 60p | 25A1348 aSp | 2SB951 190p Op
TC9148 200p| TDA2007  120pj TDA3B03A 500p| TDA7256 600p | TEA2028  325p | UPC1394  120p | 28A395 25A1352  100p | 25B353 90p 30p
TC9129 225p | TDA2008  100p | TDA3810  200p | TDA7262  428p | TEA20288 375p | UPCI397  350p 30p | 25A31353  100p | 2SB975 100p 350p
TC50 a25p| TDAZ003  160p] TDA3S25  228p | TDA7272  170p | TEA2020A  €80p | UPC1403CA €50p | 2341008 26p | 2SA1356  100m | 25B385 30p 40p
TC9151P  425p| TDA2010  150p | TDA3827  200p | TDA7273 80p | TEA2029C  350p | UPC1406HA  70p | 2SA1008 25A1357 €5p | 258988 40p 10p
TC9152 a25p] TDA2020  120p | TDA3840  300p | TDA7274 60p | TEAZO31A 125p | UPC1420CA 45op | 2SA1008  125p | 25A1358  130p | 2SB100%  110p 4000
TC9153 300p | TDA2020 80p | TDA3842  400p | TDA727S 75p | TEAZ037  200p | UPC1421CA 850p | 25A1009  200p | 25A1359 asp | 2581010 26p 20p
TC9154AP  225p | TDA2030H 100p | TDA3843 2 TDA7282 5Op.{ TEAZ114  200p | UPC1423CA EBOp | 26A1010  225p | 25A1360 45p § 2581012 55p 18p
TC9156 140p 328p | TDA7284  100p{ TEA2117  450p | UPCIa70  200p | 25A1011 80p | 25A1352 25p | 2581015 &0p 15p
TCO15¢P 4 600p { TDA3ES6  400p | TDA7302  aSOp | TEA21 35 UPCI474HA  73p | 28A1012 8Sp | 25A1370 BOp 2581076  130p 200p
TC9182 275p | TDA2051V  450p 350p| TDA7310  BOOp [ TEA2164  175p | UPCI 25A1013  100p | 25A1371  300p | 2881017 20p 15p
TCY163 376p 052V 525p | TDA3950 225p | TDA7313  850p | TEA2260  225¢p | UPCI48BH  1BOp | 25A1015 10p | 2SA1376  “30p | 2581018  130p 100p
TCI162 TDA2054M 110p | TDA4001  325p) TDA7318  550p | TEAZ261  225p | UPCi498H 200p | 25A1016 30p | 2541380 75p | 2581020  120p 270p
TCOIG7P  100p | TDA2107  250p | TDA4G50  150p | TDA7330A 700 §2  276p | UPCIS0SC 400w | 25A1018  100p | 25A1381  100p [ 2581039 65p 15p
TC9172P  300p | TDAZ148  350p | TDAAD52  500p | TDA7350  650p | TEA3717DP 1B0p | UPCI513HA 7op | 25A1020 30p { 25A1382  120p | 2581066 40p 70p
174P  326p | TDA2151  375p | TDAJDG0  500p | TDA7359  300p | TEAZZ18S  175p | UPCI514CA 200p | 25A1021 36p | 25A1385  180p { 2581068  160p 25p
'rcsn75P BOOp | TDAZ170  2680p | TDA4DS2  350p | TDA7360  700p § TEA5030  135p | UPC1515CA 250p | 25A1023 80p | 2541386  400p {25B1077  180p 785p
TCH177P  225p | TDA2220  200p | TDA4100  225p | TDA7361  175p | TEASD4D  850p | UPCIS20CA 2B0p | 25A1026 80p | 25A1287 75p | 2581098 EOp 40p
TCAS940  100p | TDAZ270  250p | TDA4173AF 325p | TDA7370V  600p | TEASI0IA  175p | UPCIS21HA 120p | 25A1029 60p | 25A1398  120p | 25B1099 7%p 25p
TCEP100  100p | TDA2320 80p | TDA4180  145p | TDA7374v  600p | TEAS110  175p § UPCI536C BBOp | 25A1036 60p | 25A1399  2Bp | 2SB1109 20p 20p
TD6230SAP Zo00p | TDA2501  400p | TDA4150  180p TDAT770  22Bp | TEASi14A 200p | 25A329 75p | 25A1037 50p | 25A1400  150p | 25B1123 50p 20p
TD62382  200p | TDA2502  175p | TDA4200  360p | TDAB114  225p | TEAS11S  220p'| 2SA487 40p | 25A1038 40p | 25A1423 30p | 2581133 50p Sp
TD62506  ZOOpf§ TDA2503  200p | TDA4210  250p | TDAS11S  200p | TEASI1E  220p | 25A473 29p | 25A1048 25p | 25A1428 36p | 2581138 &5p 58p
TD82705  250p | TDA2504 200p | TDA4ZB0  250p | TDAB116  350p | TEASI?0  200p | 25A483 S0p | 25A1051  300p { 25A1441  T10p [ 2581135 50p
TD6304AP  300p{ TDA2505  300p ; TDA4Z80  320p | TDAB1208 550p 5 328p 25A1052 15p | 25A1442  110p | 25B1140 45p
TD6306P  350p | TDAZ506  600p 60p | TDAB124  250p | TEASS01  225p | 25A489 Bop | 25A10680  120p t 2581143 40p
2g0p}§ TDA2507  asop | TDA4283T 430p | TDABI3a  225p 5! 25A490 as5p | 25A1061 Z5A1450 2SB115] 76p
00p | TDAZS07T 450p | TDA4Z90 00p | TDAS13S  223p. 1 28A493 2Bp | 25A1069  150m | 25A1459 40p | 25B1162  400p
TDA1001 2 TDA2570  450p | TDA4400  176p | TDAS13S  225p 0 BEp | 25A495 2SA1073  375p | 2S5A1482  25p §25B1163  370p
TDA1002  200p i TDA2514A 500p | TDA4420  120p | TDAB137  200p-| TEASSS0  166p | 25A496 30p | 25A1078  230p 1 i00p | 2SB1168 509
TDA1003 1 TDA2515  450p | TDA4421 3 TDAS138  200p'| TEA5581  200p 120p 300p | 2541475 95p | 28B1182 40p
TDA1005A 176p| TDA2530 450p! TDA4426  170p | TDASI 200p | TEAS5591  200p | 25A509 25A1080  125p |2SA1488  1BOp [ 25B1185 50p
TDAT0104 TDA2532  120p 4427 2 TDAB138B 200p | TEAS620  300p | 25A537 170p | 25A7081 30p | 25A1489  300p | 2581202 asp
TDA1011 75p | TDAZ540 85p | TDA4431  180p | TDAB133  200p| TEAB630  22Bp | Z5A539 20p | 25A1082 80p | ZSA1450  22Sp | 2581203 46p
TDA1012  120p | TDAZ541  120p | TDA4s33  150p| TDAS140  200p: 750p | 28A544 650p | 25A1083 20p | 25A1481 581204 4sp
TDA1013A 110p | TDA2542  110p | TDA4437 3 TDAB143  160p | TEA5701  850p 150p | 25A1084  100p | 25A1432  260p | 2581206 20p
TDA1015 85p 210p | TDA4439  220p j TDAS145  320p 254562 2SAT085 78p | Z5A1483 2581223 80p
. 140p | TDA2S44 2 TDA4440  180p:| TDAS145  200p | TEAB100  350p | 25A564 15p | 25A1091  100p [ 25A1454 2581243 30p
TDA1020  110p | TDAZ845  120p | TDA4442 2 TDAS1E0  12Bp | TEAB200  225p 1 25A1093  180p f 25A1516  280p | 2581274 40p
1D 330p | TDA2546A 200p | TDA4443  2S0p | TDAS170  170p, 500 803 100p | 2547094  190p [ 25A1519 20p |2SB1282  300p
TDA1023  330p | TDAZ548  200p | TDA4445  220p | TDAZ172  250p | TEA6310T 423p | 25A606 200p | 25A7095  300p | 25A1523 45p | 2581318 ao0p
TDA1024  160p | TDA2548 3 TDA445) 225p | TDA8173  280p | TEAB412A 425p | 2 8 36p | 25A1096 a0p | 25A1535  178p | 2SB1375 45p
TDA1025 320p | TDAZS65  176p| TDA4452  250p | TDASI74  300p | TEAB415B  525p | 284614 160p [ 25A1102  130p | 2SA1538 66p (2581382  350p
TDA1028  175p| TDA2556  230p | TDA%453  275p | TDAS175  300p | TEAG420  360p | 25A828 20p | 25A1103  130p | 2SA1540 50p | 2581468  100p
TDA029 200p A2 TDA4480  280p | TDAS178  400p | TEAS172  125p | 25A834 2SA1104  140p | 2SAI598  220p |2SC182 750
TDA1(35 160p | YDA2558  500p | TDA4481  3B0p | TDAA179S  750p | TL431 45p | 25A634 s0p | 2SA1105  2B0p | 2SA1599  220p {25C372 25p
A1 500p | TDA2574V 3 TDA4482  350p | TDABISS 00p | TL434 100p | 25A539 B0p [2SA1106  180p | 2SATE00  260p { 2S
TDATMIE  250p | TDAZ575A 100p | TDA2500  300p | TDABIS 2 TLOS1 40p | 2 25A1111 90p | 2541601 25C38RA 60p
TDAIO41P  180p 2009 | TDA4501 TDABI91  425p | TLOSA 80p | 28A842 50p [2SA1112  150p | 25A625 40p { 25394
A% 110p | TDA2578A 200p | TDA4502  550p | TDABI92  278p | TLOTL 38p | 25A643 26p | 2SA1115 30p | 25A1626 90p | 25C403 25p
TDA1047  200p | TDA257SA 250p ] TDA4503  300p | TDAB1S6 _150p | TLO74 25AB73 a 2SA1120 40p | 2SA1540  100p | 25Ca64 15p
TDAI048  200p | TDA2582  130p | TDA4S0SA 300p | TDAB205 12 TLO83 55p | 25A577 35p | 2541123 A0p | 2SA1652 7 25458 10p
TDA1053  300p | TDA2590  170p | TDAGS0SE  S00pif TDAS213  275p | TLOBS 70p 26p | 25A112¢ e0p | 25A1667  175p | 25C480 10p
TDAI0S4  180p | TDA2591  110p{ TDA4505K  4%0p'l TDAB214B  226p | TMPA7CL34N 1250p | 25A883 26A1127 60p | 2SA1668  180p | 25C461 16p
TDA1057 60p | TDA2501Q  130p | TDA4S05M  500p | TDAS215H  300p | TPU2732  1200p | 25A584 26p | 25A1133 1200 | 2SA1671  310p | 25C495 4
TDA105S8  40p | TDA2593  110p| TDASSID  270p | TDAR217 Bp { TPU2735  900p | 254899 100p | 2841135  130p | 25A1673  425p | 25C496 25p
TDAT080  140p| TDA2554  300p | TDA4 200p | TDAB303  350p | UC3524 100p | 2SA705 70p | 25AT141  200p | 25A1680 40p | 25€497 83p
TDA1062 140p| TDA2595  200p | TDAA4SS5  400p | TDAB304 UCza42N  125p [25A706 140p | 2SA1142  100p | 2SA1706 25p | 2SC515 100p
1 75p 250p | TDA4556  370p | TDAB305S  500p | UC3B43 125p | 25A708 50p | 25A1143 18p p | 25C535
TDA1072  150p| TDA25114 100p | TDA4SS?  4%0p | TDAS340  200p | UC3B44 100p | 254711 2809 | 25AT145 40p | 258324 25C536 20p
TDA1074  280p | TDA2616 2 TDA4580  270p 2 UPC20C 2SAT15 60p | 25A1145  200p | 25B337 1 2SCB0S 100p
TDA1 230p | TDAZ630  300p | TDA4565  200p 35 UPC554 130p | 25A718 50p | 25A1151 30p | 258474 250p | 25C619 100p
TDA1082  275p 220p | TDA2568  325p| TDA7350Q 275p | UPCS55 60p | 2SAT20 20p | 2SA1152  150p | 2 8Cp | 25C841 80p
TDA1083 95p | TDAZ653A 226p | TDA4568  225p | TDAB3S1  226p | UPCS56H 80p | 25A725 80p | 25A1153 30p | 2SB511 5Bp | 25C644 10p
TDA1085  170p | TDA2554 200p| TDA4S70  300p | TDAB3SON3 300p { U 1 220p | 25A726 20p | 2541154 22p | 25B525 85p | 25C647 300p
TDA1087 60p | TDA2668  300p | TDA4580  850p | TDAB3SIN UPCS74 60p 733 15p | 25A1156 gop | 25B527 130p | 25C881 250p
TDA1092  100p| TDAZS70  150p | TDA4B00  200p | TDARIE2AN 1200p { UPCE75C2  80p | 25A740 90p | 25A1162 30p | 258531 400p | 25C633 3%p
TDA1097  475p | TDA2680  100p| TDA4S00I  180p | TDABISINS 1200p | UPCS7? 84p 742 4B0p | 2541183 15p | 258536 80p 08 100p
TDA1151 40p | TDA2710-1  400p| TDA4G01  120p | TDARISEN2 1500p | UPCSS2 95p | 2SAT4TA  A42Bp | 25A1169  500p | 258537 30p | 25C710 15p
TDA1154 50p | TOAZ721  200p | TDA4605  220p | TDAB372A 450p | UPC595 180p | 25A748 ©0p | 25A1170  B0Op | 258545 22p | 25C711 _1%p
TDA1170 86p | TDA2730  200p | TDA4810  370p | TDAB380  200p | UPCS96 150p | 254754 200p 8op SCI30 50p
TDATI7ON  85Sp | TDA2740  300p | TDA4850  425p | TDAS385  276p | UPCI001  220p | 25A769 S0p 28Bp 30p
TDAI17S  17Sp| TDA2750  350p e50p | UPC1004C  130p | 25A770 200p 30p. 40p
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Part Price | Part Price | Part Price | Part Price | Part Price | Part ..Price | Part Price | Part Price | Part Price | Part Price
25€1675 90p | 25C2258 30p | 252710 50p | 25C3244 48p | 25C3781  150p | 250287 250p | 250879 sop | 2501311 esp | 2501756 275p | 25K240 140p
25C1678 80p | 25€2759 80p | 25C2712 20p | 25C3245 s0p | 25C3782 75p | 250291 250p | 2SD8B0 40p | 2SD1313 1000 | 25D1758 76p | 25K241 30p
2SC1683  100p | 25C2261  700p | 25C2714 20p| 25C3259  380p | 25C3783  300p | 2SD313 25p | 25D882 26p | 2501326  200p | 25DV760 80p | 25K246 30p
25C1684 3op | 25C2267 sop | 25C2716 50p | 25C3280  220p | 25C3787  100p | 250316 75p | 250889 35p | 2501327 150p | 25D1761 80p | 25K300 2sp
25C1685 30p | 28C2270 60p | 25C2719 25p | 25C3281  230p | 25C3788 60p | 250325 30p | 250892A  7sp | 25D1328 25D1762 80p | 25K301 a0p
251729  900p | 28C2271 2sp | 25€2721  120p | 25C3262  zBoOp | 25C3789 75p | 250330 66p | 250834 asp | 2501330 50p | 25D1763A  60p | 25K303 s0p
25C1730 10p | 25C2274 1sp | 25C2724 15p | 25C3263  280p | 25C3798  120p | 250348 300p | 25D895 100p | 2501347 70p | 25D1784 70p | 25¢304 25p
25C1735 70p | 25C2275 sop| 25C2738  200p | 25C3264  390p | 25C3795  1a0p | 25D350  320p | 25089 200p | 2501348 85p | 25D1765 70p | 25K312  7BOR
28C1740 10p | 25C2278 70p | 25C2749  350p | 25C3269 S0p | 25C3798  220p | 250357 a0p | 2508988 225p | 2501350  180p | 2SD1769 1100 | a5K315 70p
28C1741 35p | 25C2283  700p | 25C2750  300p | 25C3270 sop | 25C3807  120p | 250358 s0p | 2sDs00  a00p | 2501276 60p | 2SD1773  180p | 35Kz 120p
25C1755 gop | 25C2290 1800p | 2SC2751  270p | 25C3271 75p | 25C3808 70p | 25D359 6op | 25D905  4Bop | 2501378 8op | 2501776 70p | 26x323 130p
2501756 38p | 25C2291 s0p| 25c2752 75p | 25C3277  2BOp | 25C3811 80p | 250361 100p | 25D3916 130p | 2501379 100p | 2501783 100p | 3g¢a32 175p
25C1758 80p | 25C2298 38p | 25C2767  300p | 25C3279 30p | 25C3831  2BOp 100p | 250917 300p | 2501280  100p | 25D1785 180 | Hepasg op
25C1750 70p | 25C2307  300p| 25C2769  400p | 25C3280  200p | 25C3832  136p | 25037 240p | 250921 320p | 2501382 6op | 2501788 210p | o2 o0 0p
28C1775 10p | 25C2308 10p} 25C2773  700p | 25C3281  200p | 25C3833  250p | 250360 850p | 250923 380p | 2501384 S0p | 25D17%6  1BOp | 5ounge, 20p
25C1781 20p{ 25C2312  300p | 25C2774 S00p | 25C3284  60Op | 25C38§1  100p | 250381 Bop | 250948 120p | 2SD13%0  350p | 25D1802 75 | 2oy3e7 a0p
25C1788  100p | 25C2314 70p | 2SC2785 40p | 25C3293 a5p | 25C3852  ~20p | 250382 7Sp | 280947 100p | 2501331  260p | 2SD1806 750 | 25x369 3
25C1809 40p | 25C2318  150p | 25C2785 20p | 25¢3298 sop | 25C3853  220p | 250386 70p | 250950 300p | 25D1392 86p | 2501812 eop | 32 op
2SCI810  250p| 2502320 10p | 25C2787 10p | 2563299 120p | 25C3855  220p | 250388 160p | 250951  200p [ 2501395  80p | 2501875 1oop | 25373 S
2501815 10p| 2502324  120p| 25C2791  Soop | 25C3300  400p | 253857  60Op | 2SD389 ®0p [ 250957a  520p | 25D1396  120p | 25D1825  eop | 29K3T4 48p
2501819 70p| 25023284  SO0p| 25C2752  220p | 2SC3303  100p | 2SC3858  550p | 2SD400 14p | 250958 60p | 2501297  100p | 2501827  120p | 25K336 8oop
2501826 s0p | 2502310 25p | 25C2783  700p | 25C3306  130p | 25C3888  275p | 250401 sop | 250965 3%p | 2501298 120p | 25D1823  100p | 25KIE9 1M6p
2501827 80p | 25C2315  175p | 25C2808  40p | 2SC3307  600p | 25C3868  100p | 25Ds02  120p | 25DS70  170p | 2SD1399  300p | 25D18i6  350p | 25K400 20
25Ci829  S500p | 2SC2328  480p | 2SC2810  380p | 25C3308  160p | 25C3870  200p | 250414 asp | 25p972 ao0p [ 2501400  280p [ 2SD1847  3EOp | 25K405 450p
2501833 27p| 285C2230  200p | 25C2812 40p | 25C3310  126p | 25C3883  210p | 2SD415 856p { 2SD973 60p | 25D1402  120p | 2SD1849  28Op | 25K414 650p
2501834 sop | 25¢2331 50p| 25C2814  40p | 25C3316  280p | 25C3884A 200p | 25D424  350p | ZSD973A  70p | 2SD1a03  225p | 2SD1850  325p | 2SKAI5  So0p
25C1841 12p | 25C2333  200p{ 25C2824 75p | 25C3317 350p | 25C3885  280p | 2SD428 150p | 2SD962 90p | 25D1405 80p | 2SD1853 q0p | 35KaZ3 75p
28C1844 50p | 25C2334 8op | 25C26825  §OOp | 2SCI326 SOp | 25C3885A 290p | 250427 350p | 250985 120p | 2501406 60p | 2SD1856 40p | 25K427 5op
2SC1845 1sp | 25¢2335 s5p | 25C2826  200p | 25C3327 60p | 25C3886A 330p | 2SD438 35p | 250986 120p | 25D1407 80p | 2501857 75p | 25K430 200p
25C1846 3sp| 25C23364 12Sp | 25C2827  130p | 25C3328 50p | 25C3890  150p | 25D467 18p | 250998 70p | 25D1408  1isp | 25D1858 40p | 25K511 450p
25C1847 4sp | 2SC2344  1S0p | 2SC2837  300p | 25C3330 20p | 25C3892A  400p | 25D468 13p | 2SD10%0 aop | 2501209 170p | 2501863 35p | 25K513 325p
25C3855 85p | 28C2347 38p | 25C2834  28Op | 25C3331 25p | 25C3893  22sp | 25Da71 20p | 2501012 40p | 25D1411 8Sp | 2501864 85p | 25K526 180p
25€1858 2sp| 7502353  120p | 2SC2837  250p | 253333 120p | 25C3895  400p | 2SD476 100p | 2601020 aop | 2501412 78p | 2SD1877  17sp | 25K531 350p
2SC1885  700p | 2SC2360  120p | 25C2839 40p | 253345  100p | 25c3896  400p | 2SD525 8op | 2501021 120p | 2501413 60p | 2SD1B78  160p | 25K534 700p
2SC1879 Jo0p | 25C2381 150p | 25C2853 70p | 25C3346  130p | 25C3897  400p | 250526 70p | 25D1022  250p | 2SD1415  150p | 2SD1878  27Ep | 2SK537 900p
2SCI871  425p ) 25C2362 s0p | 25C2873 60p | 25C3352  200p | 25C3907  250p | 2SD545 18p | 2SD1024  B6Op | 2SD1417  125p | 25D1880  360p | 26K538 360p
2SCI875  220p | 25C2365  280p | 25C2877 120w | 2SC3353  280p | 2SC3927  250p | 2SD549 120p [ 25D1027  @50p | 25D1425  260p | 2501881  350p | 25K539 1100
2501881 70p | 252369  100p | 25C2878 20p | 25C3355 sop | 28C2940 a0p | 2sD551 300p { 25D1030 76p | 2501426  136p | 2501884  300p | 35K544 10p
25C1899 15p | 28C2371 25p | 2S5C2879 3200p | 25C3358  120p | 2503943 75p | 25D554 228p | 25DI03 70p | 25D1427  160p | 2SD1886  4BOp | y5K5sy 250p
25C1895  BOOp| 2SC2373  210p | 25C2882 eop | 25C3358 60p | 25C3944 80p | 250555 500p | 2501036  600p | 25D1428  1BOp | 2SD1887  300p | 26xs553 2250
25C1904  125p | 25C2383 60p | 25C2883 60p | 25C3378  300p | 25C3950  120p § 250556  22s5p | 25D1046  200p | 25D1430  28BOp | 2SD8S4  300p | 556y 320p
25C1906 15p | 25C2389 asp | 75C2898 200 | 2803377 s0p | 2603952 60p § 250556 200p | 2SD1047  180p | 2SD1431  200p { 2SD1895  225p | poyess 500p
25C1907 20p| 25C2407  110p | 25C2899 60p | 25C3378  120p | 25¢3955 70p } 250560 sop [ 2501051 130p [ 25D1432  400p [ 2SD1910  280p | eresy 200p
7SC1909  250p| 25C2408  120p | 25C2909 60p | 2503379  1200p | 25C3964  100p | 25D571 20p | 25D1055 sop | 2501433 400p | 2501911 300p | Scyerg 600p
25C1913 80p | 25C2412K S0p | 25C2910 25p | 25C3381 130p | 25C3972 28%0p | 2SD575 530p | 2501060 130¢ | 25D1438 100p | 2501913 6Op 25K560 580p
25C1914 aop | 25C2440  200p | 25C2911 80p | 25C3383 80p | 25C3973  210p | 250582 25p | 2501062  160p | 2501439 188p | 25D1929 50p | cces 475
25C1921 1sp | 25C2458 10p | 252012 120p | 253383 80p | 25€3975  210p | 250596 25p | 25D1063  200p | 2501441  220p | 2501930 50p | 22 o0e 70"
2501922 175p | 25C2458 50p | 25C2921  &BOp | 25C3397 20p | 25C3987  220p | 25D600 30p | 25D1084  250p | 25D1442 80p | 25D1933 750 | jexs12 %
28C1923 10p | 25C2488 s5p | 25C2922  48Op | 25C33%9 50p | 253996  800p | 250601 40p | 25D1065  160p | 25D1445  200p | 2501939 75 8op
25C1920  18op| 2SC2488  27sp | 25C2923 75p | 25C3400 35p | 25C3997  1400p | 250602 60p | 25D1068  150p | 25D1246  300p | 25D1941  Boop | 25KE84 950p
25C1920  110p | 25C2492 sop | 25C2928  ss0p | 25C3a01 6op | 25C198  1000p | 250812 s0p | 2501073 3B0p | 25D1450 €op | 2501944 sop | Z5K685  1150p
25C71541 27p | 2502470 66p | 25C2929  2gop | 25C3402 aop | 25ca006  100p | 250613 J0p | 2801088 150p | 25D1451  200p | 25D1958 aop | 25K699 100p
2SC1942  350p | 25C2481  120p | 25C2934 76p | 25C3405  130p | 25C4020  280p | 250617 300p | 2501084 375p | 25D1452  276p | 25D1959  210p | 25K718 300p
2SC1944  3B0p | 25C2482 20p | 25C2937  250p | 25C3403  400p | 25C4023  326p | 25D633 70p | 2SD1110  225p | 2501453 140p | 2501978 S0p | 25K724 s00p
ZSC1945  380p [ 25C2483  120p | 25C2939  400p | 2SC3416 30p | 25C2029 2SD636 10p | 2501111 20p | 2501455  250p | 2SD1984  450p | 25K725 550p
25C1546 1500p | 25C2484 188p | 25C2544  300p | 25C3417 90p | 28C4043 a5p | 2SDE37 15p [ 2501133 228Bp | 25D1457  185p | 25013 50p | 25K726 425p
| 25C1547  450p | 25C2485  400p | 25C2958 Sop | 25C3419  120p | 25Ca048 40p | 25D638 15p | 2501128 200p | 25D1458 s0p | 2501994 300p | 25K727 475p
| 25C1953 4sSp | 25C2a31  200p | 25C2962  800p | 25C3420 BOp | 25C4056  350p | 250639 20p | 25D1133 85p | 2501459 80p | 2501998 ABp | Z5K739 400p
25C1957 70p | 25C2498 50p | 25C2979  160p | 25C3421 a%p{ 2504059  sSOp | 2SD640  350p | 2SD1135 75p | 2501468 4op | 2502008 Top | 25k758 300p
25C1959 10p | 25¢2500 26p | 25C2987  250p | 25C3422 75p | 25Cc4084  1a0p | 2SD6SS 18p | 25D1138 aop | 2501487  226p | 25D2010  250p | 25K769 £00p
2501962 176p | 2502502 140p | 25Cz988 150p | 25C3423 80p | 25C4106 200p | 250567 &0p | 2SD1140 40p | 2SD1494 200p | 2502011 G0p | 25K786 200p
25C1967 1300p [ 2SC2503  600p | 25C2995 8op | 28¢3425 85p | 25C4107  175p | 250688 25p | 7SD1142  350p | 25D1496 300y | 2502012 50p | 25K787 800p
| 2501969 160p | 25C2512 20p | 25C2999 sop | 25C3448  150p | 25C2124  26Op | 25DE6T7 20p | 25D1145 25p | 2501497  230p | 2502018 85p | 25K791 228p
|25€1970  100p | 25C2517  420p | 25C3001 1400p | 25C3447  130p | 25C4125  400p | 2SD669 35p | 2501148 175p | 250149702 350p | 25D2033  8Op | 25K792 300p
| 25C1571  400p | 25C2519 60p | 25C3019  320p | 25C3456  200p | 2SC4137 a0p | 250673  350p | 2501153 30p | 25D 1505 90p [ 2502081  doop | 25Kg9z  300p
2SC1972  600p | 25C2527  300p | 25C3020  1450p | 2SC3457  126p | 25Ca138  200p | 250676  280p | 2SD115S 85p | 25D1506 50p | 2502066  250p | 25K734 315p
25C1973  150p | 25C2534  150p | 28C3022  1850p | ZSC3458  180p | 2SCA157  400p | 2SD717 180p | 25D1160  150p | 2501508 60p | 2502125  180p | 25K796 600p
25C1575  120p | 25C2535  300p | 25C3025 2503480  130p | 25C4159  100p | 250718 BSp | 25D1363A 220p | 25D1508  100p [ 25D2138  85p | 25K808 850n
25C1880 30p | 25C2538  100p | 25C3026  B50p | 253481  275p | 25Ca161  126p | 25D722  240p | 25D1154 75p | 2501511 100p | 25D2144  38p | J5kpiz 1508
2501983 76p | 25C2540 1900p | 25C3030  300p | 2SC3466  228p | 25C4169 eop | 25D725  200p | 2SD1168 270w | 2SD1519 250 | 2SD2151  175p | 2gkg17 2250
2501984  150p | 25C2542  300p | 25C3037  125p | 25C3468 70p | 25C4195  700p | 250726  276p | 25D116S 280 | 25D1521 70p [25D2255 1750 | 2ckesy s80p
25C1965  100p | 25C2545 58p | 25C3028  125p | 25C3481  300p ( 25CA20¢ sop | 250731 250p | 2SD1173  350p | 25D1525  B0Op [ 25D2331 2508 | scxa7z e50p
25C1986  100p | 25C2548 26p | 25C3039 80p | 25C3482  27sp | 2SC4231  280p | 25D732 250 | 2501185 280p | 25D1526  100p [2SD2333  200p | jcxere 478p
25€2001 16p | 25C2547 esp | 25C3040  260p | 25C3485  275p | 2SCA235  §5Op | 250734 15p | 2501186 a00p | 2501541 350p | 2502320 228p | Sopacs 500p
25C2002 15p | 25C2550 60p | 25C3042  300p| 28C3502  100p | 25C4236  %50p | 25D741 120p | 2501189 s5p | 2SD1545  27%p | 2848 a25p | 5o ens soop
25C2003 20p | 25C2551 70p | 25C3052 30p | 25C3503 sop | 25Ca237  650p | 25D743 130p | 25D1191  120p | 25D1546  350p [ 25J56 700p | 20kos1 =5
25C2004 20p | 25C2552 60p| 25C3057  150p | 25C3504  120p | 25C42é2 1209 | 250757 120p | 25D1192 90p § 2SD1548  400p | 25J74 60p { Sovos 2’5"
Z5C2022 110p | 25C2553 200p | 25C3063 80p | 25C3505 240p | 25C4278 175p | 25D760 70p | 25D1196 150p | 2501554 170p | 28J76 220p 25K955 BP
25C2023  180p | 2SC2555  120p | 25C3070 350 | 25C3506  2B0p | 2sCazBBA  €S0p | 2SD762  100p | 2SDI97  180p { 2501655 170p | 25477 350p Fate
25C2026 30p | 2502562 90p | 25c3071 280 | 25c3507  esop | 2sCa300 200 | 250763 1a0p | 2501198 cop | 2501556 300p | 25479 225p | 25K956  €00p
25G2027  200p | 25C2563  200p | 25C3073  100p | 2SC3503  750p | 25C4301  ©50p | 250768 130p | 2501207 40p | 28D1565 76p | 283103 75p | 25K962 700p
2502035 SOp | 25C2568  120p | 25C3074 200p| 25C3514 1709 | 25Ca304  226p | 250772 200p | 2501210  280p | 28DIS71  170p | 250109 200p | 25K1023  s50p
7SC2037 25C2570 30p| 25C3075  1s0p| 25C3518  120p | 25Caz13  1000p | 25D773 20p | 25D1211  420p | 2501572 100p | 253113 1050p | 25K1036  4BOp
2502053  120p | 25C2571  360p | 25C3077  120p | 25C3519 260y | 25C4381  225p | 2SD774 30p { 2501213 220p | 25D1575  200p 250114 11s0p (25K1057 600
25C2055 150 | 25C2577 110p | 25C3086  150p | 25CI528 asp | 25C4382  300p | 25D777 400p | 2801218 75p | z8D1575  200p | 280116 1200p | 25K1058  B00p
2502058 20p | 252578 170p | 25C3089 130p | 25C3528  750p | 25C4386  276p | 25D784 660p | 25D1223 75c | 28D1577  250p | 250117 B860p | ZSK1081 700p
25C2060 4o0p | 25C2579 110p | 28C3101 750p | 2SC3531 228p | 25C4387 425p | 25D786 100p { 2801225 70p { 2SDIS/R 120 | 25119 700p | 25K1082 450p
25C2061 78p | 25C2580  175p | 25€3112 35p | 2503549  200p | 25Cac08 25D787 20p | 25D1227 40p | 25D1589 60p | 251182 880p | 25K1102  375p
eop | 25C2581  228p | 25C3114 a0p | 2sC3552  270p | 25caszs  275p | 25D788 30p | 2507229  250p | 2501590  100p | 284175 200p | 25K1117  260p
2502071 140p | 25C2588  60OP | 25C3118 75p | 25Cases  200p | 25Ca431 90p | 25D789 20p | 2501237  300p | 2SDI5S1  310p | 250182 150p | 25K1118 225p
75C2073 a0p | 25C2590 ao0p | 253117 120p | 2563577 275p | 25C4467  176p | 250792 aoop | 2501238 300p | 25D1553  126p | 255200 825p | 25K1120  S50p
25C2075 eop | 25C2593 sop | 2sc3122 sop [ 25C3584 200 | 25C4468  250p | 25D794 33p | 25D1224  2Bp [ 25D1595  100p | 25J307 176p | 25K1190 3509
2502078 95p| 25C2592  200p | 25C3148  148p | 25C3591  200p | 25C4517  250p | 25D795A  140p | 2SD1245 20p | 2501508 210p | 25K19 45p | 25K1191  800p
2502085  100p | 25C2603 10p | 253143  18Op | 25C3595  220p | 25C4517A 300p | 250798 175p | 28D1247 aop | 2501603 45p | 25K33 40p | 25K1217  700p
25¢2086 60p | 25C2610 eo0p | 25C3150  100p | 25C3597 75p | 25C4533%  480p | 250799 1%0p | 2501251 180p | 25D1532  400p | 25K40 50p | 25K1221 2009
2502092  100p | 25C2671 30p | 2SC31517  176p | 2SC3599  140p | 25C4532  1400p | 250809 agp | 2501254 S%p [ 28D1637 50p | 2SK55 100p | 25K1275  275p
25C2034  1200p | 25C2621 70p | 25C3152  130p [ 25C3600  176p | 25C4542  @s0p | 250871 450p | 25D1263 90p | 25D1847  40p | 2SK68 100p | 2sK1298 380D
2507097 2300p | 25C2625  190p | 25€3153  175p ) 25C3606  100p | 2504742  276p | 250819 300p | 2SD1284  55p | 25D164%  260p | 2SK73 75p | 25k1798  aBOp
3 2500p | 2sc2626  800p | 25€3156  350p [ 25C3607  1S0p | 25C4744  350p | 250820  250p | 2501265 75p | 25D1650  150p | 25Ke7 200p | 75K1317 900
25C2116  1100p | 25C2630 1800p | 25C3157  200p [ 25C3608 ®5p | 25CA745  675p | 2SD82 s50p | 2501268  1E0p | 2SD1661  160p | 25K106 a0p | 3gx1338 250
25C2120 10p | 25C2631 20p | 2SC3158  260p | 2SC3616 asp | 25C4747  37Sp | 250822 290p | 25D1267 sSp | 2sD1856  250p | 25K107 a0p | 35x13a1  moop
25021224 300p | 25C2832 35p | 25C3159  200p | 2SC3636  28Op | 25C4762  350p | 250876 30p | 25D1271 BSp | 2501863 350p | 25K109 150p | 551302 s00p
252131 550p | 25C2634 10p| 25C3162  270p§ 25C3642  225p | 25C4785 - 300p | 250828 3750 | 25D127:A  22Bp | 25D1566 80p | 25K117 50p | cx1350  zo0p
2562141 80p | 25C2636 a0p | 25C3169  1S0p{ 2SC3857  400p | 2SC4770  230p | 250536 Gop | 2501272 200p | 2SD1667  120p | 2SK118 50p | jox1358  225p
2802153 40p| 25C2637  120p| 2SC317¢  300p| 25C3659  60Op 225p | 2508384  SOp | 2801273 S0p | 2SD1668  120p | 2SK125 100 | 5ciiasy  3sop
25C2159-  80p | 25C2640  1800p | 25C3173  180p | 25C3668  120p | 25C4E26 Fop | 250837 ssp | 2801774 BOp | 28D1668 86p |'25K133 650p | 500 oes
2SC2168  120p | 25C2653 100p | 25C375  180p | 25C3675  100p | 25C4524  300p | 250838 5OOp | 28D1275 sop [ 2501877  300p | 25K147 160p | 52000 ‘°|5°"
ZsC7188 70p | 25C2654  180p | 25C3178  126p | 25C3678  280p | 2504977  S00p | 250841 110p | 25D1276 sop [ 2501880  225p | 25K152 4op |° %
2502200 250p | 2SC2655 75p| 25€3179  70p| 25C3679  140p | 2505002 aSop | 25Dsas  200p | 2sD1z77 190p | 25D1883  asp | 25K161 30p | 25K1400  260p
25027209 50p| 252856  550p | 25C3180  175p | 25C3680  380p | 25C5003  350p | 250850 170p | 2501279 600p | 25D1684 70p | 25K183 SIS
257215 s0p | 25C2880  100p| 25C3181  200p | 25C2685  450p | 2SC5044  250p | 25DEsE a8p | 2SD1288  176p | 28D1706  325p | 25K168 aop | 25k1461 2209
7sczz21 e80p| 2sCises 200p | 2503182 120p | 25C3ss7  3oop | 25C5129  B6OOp | 250858 2s0p | 25D1289  250p | 2SD1707  400p | 25K170 sop | 25K1462  423p
zsc2zes 80p | 25C2668 10p | 25C3198 30p | 25C3688  550p | 2505149  400p | 250863 23p | 2501291 280p [ 2501708 375p | 25K14 35p | 25K1487  250p
2502279 1sp | 25C2671  100p | 25€319¢ 40p | 25C3632  160p | 250188 350p | 250882 200p | 28D1252 $0p | 1SD1710  200p | 25K182 asp | 25K1507  478p
2502230 80p | zsC288y.  170p | 25C3202 250 | 25CI715 480p | 250198 140p | 250866 120p | 2501203 70p | 28D1718  27%6p | 25K183 app | 25K1529  700p
2502233 100p | 2SCzBB2 70p| 2503209  120p | 25C3717  120p | 250199 195p | 250886A  1s0p | 2SD1297  300p [ 2SD1729  230p | 2SK195 150p | 25K1537  400p
25C2235 sop | 25C2888 27p| 25C3210  sSop | 25C3723 460w | 250200 180p | 25D887  350p { 2501302 20p | 25D1730  27sp | 25K197 140p | 25K1544  900p
2502236 20p | 28C2890 sop| 28C3211  220p | 25C3748  100p | 25D201 200p | z5D8S8  280p | 2501306 asSp | 2501732 325p | 25K212 36p | 2SK1767  275p
252237  BAOp | 28C7694 3500p | 28C3212  280p | 28C3747  120p{ 250213 250p | 250869 180p { 2501308 BOp | 2SD1733  225p | 25K214 170p | 25K2038  296p
25C2738 as5p | 25C2705 sop | 2scazzs Sop | 25C3748  100p | 250234 90p | 250870 140p | 2SD1308  140p | 2SD1740  125p | 25K216 200p | 25K2039  750p
| 2502280 15p | 25C2706  250p | 25C3242 30p | 25C3752  2B0p | 250257 195p | 25D871 260p | 2501310 140 | 2501748 90p | 25K223 Sop | 2SK2134 __ 3
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Model

AKAL

V5105, 112, 115, 116, 120, 125, 126,
201, 202, 205, 220, 240, 234, 245, 247,
248, 250, 301, 303, 304, VSP8,

Price

1000p
V7100, V59309, VS9500 850p
VP7200, VS9700, VSI800 1200p
V51 1250p
vS2 1200p
V53 1350p
vS10 1350p

VSP1 2100p
V533,35, 37, 38, 3BEOG MKII, 53,55,
66, 765, 766, 767, 768, 865, 867,
VSF30, 33, 4, 400, 410, 420, 430, 440,
441, 450, 455, 480, 490, 497,
3)8(6510 54, 55, VX5450,

2260p
VS512, VE515, VS516 2250p
VS462, 465, 487, 4BTEQG?2, VSF12,
15EK, 15E0H, 300, 301, 310,
VSF320, 330, 340, 350, VSG30.

33, 34, 35 2300p
V511, V512 12009
VSB, VS8, VS9 2400p

50p

V5X9 22
VSA'I'IOO 1110 850, VSF500, 510,
550, 660, 580, 590, 600, 650,

VSGBO, (gt 65, VSG70,73,74, 75,
VX560, 530 38

VS 155, V5165 2300p
V520, 22, 23, 24, 25, 26, 27, 422, 425.
426, 427, 485, VSF10, 11, 180, 180
VSF200, 210, 220, 221, 222, 230, 240,
280, 281, 283, 285, 210, 275, 280,
VSF290, 510, 550, VSG20, 204, 205,
206, VSG21, 211,212, 215,
VSG217E0G , 23, 22,25, 405, 411,
415, 417, VSP 100, 100EM, 110,
VSPEs, 88KC, 8111, VSPY, VSR100,
100EDG, 100EM, 110, VSX400 1250

VS 1300p
VS 109 VS§603, VSB08, VSE07 2500p

VSSGS‘ vCa67 34509
VSFa00, 410, 420, 430, 240, 441,
4Sg 458, 480, 490, 497, VSX¢5O

2850p
20, 204, 204, 205, 206, 20, 21, 211,
212.215 217, 225,23, 24,
V§P1UO 110. 88, VSRWU 110
V!

%400 1950p
VSG415, VSGA15EA VSG425 2800
VS75 VSATT 3500p
VSF1000, VSF1010, VSF1030 _5800p

ALBA

VDR3000, VCR4000, VCR5000,
VCRE000 1650p
VTVI6 10005
VCR7000, 7804, 80060, 8800 1100p

AMSTRAD
VCR4500, VCR5200, VCRS000,
TVYR1

P
VCR7000 1000p
VCR1000, 2000, 6000, 61000, 62000,
8600, 8602, a‘.rou 3005, DDEBDO
DD8904, TV r
TVRZ TVR3, VCR4600 VCRHGOO MKI

VCRBSDO, VCRA804, VCR9340 2100p
VCRES03, VCRaB04, VCRBTO4,

VCRE714 1350p
VCR9149, VCR9142 2560
VCR9340 3850p
VCR9244 op
UF020, 22, VCR3000, 3002,

9500 1750p

FISHER
FVHP420, 510, 520, 530 815, 818, 820,
822,710, 711, 715 720,
FVHP721, 722 730, 530 905, 508, 907,
908, 910, 911,915, 916, 918,
FVHPSODO 5001, 5005, 5050,
5075 1100p
VBS3500, 7100, 7500, 7600, 3300,
1800

P
VBS7000, VBS7100. VBSS000 2000p
FVHPS0Q, 711, 715,721, 722, 730 830,
5100, FVHD720 100p
FVHE725, FVHPB30, FWRPOs0 2500p
FVHPI90 27000
FVHPA75 24000
FVHD407, FVHD140, FVHP1, FVHP1D
FVHP20 150p
FVHD230, FVHP‘HOO 1200, 130, 1340
1410, 2000, 200, 210, 300,

FVHF310, 410, 420

FVHD250, 270, 370 FVHPISOO,
FVHP2!

50
FVHP132, 1400, 1440, 320,
445

), 3660p
FVHP4705, FVHP475HY 4800p
FVHP1250. FYHP430S 1950p

GOLDSTAR

0000 IHSSDO, GHIVi2Y, G201,
2031, 2051 90
GVHS1, GVH122, VCP4000, VCP4100
VCP4200 00p
GHV1232, 1233, 1241, 1242, 1243
1244, 1245, 1246, 1268, 1290, 1291
GHV1295, 1296, 1891, 8210, 8215,
1221, 1240, 1241, 1247, 1248, 2145
VCP400, VCPA130, 4300, 4301, 4305,
4308, 4310, 4311, 4315, 43785,
VEPA320, 4321, 4325, 4326  1100p
€211, GHV1392P, 1393P, 1900P,

1290, 1291PQ, 129310, 1295°P,
GSE1285PQ, GSE1296. 3_297, 1891,

QUISV22, QUISY2a, RC205P, RG11P,
RG20, RG2001, RQZ0,
RQ205HP, RQZ41, VCP100P,

GSEG10

GHVA400, 4400, GSE-Q404P,
QUISY40,

RCA05P 2380p
GSEQ121, RQ2011, RQ2031,

RQ2051 1950p
GEC. Tl
A060H, 4001H, 4002H 1200p
V400 1H, v4004, Vai100 1200p
V4005H E 1500p
GRANADA =

CSl, DS2 1600p
VHSAHY 1100p
YHSAK3 2400p

o

800p
VHSAY3 1200p
VHSBH1, VBSCHY 2100p
VHSEP1 850p
VHSEY3 2600p
VHSDS52 1600p
VHSEH2, VHSDH2 1800p
VHSEY1, VHSEY2 1400p
VHSFST, VHSFS2 1300p

VHSFGZ, VHSFG4, VHSF63,
VHSFB3 1300p
VHSTJT, VHST.2. VHSTJ3, VHSWJ3,
VHSY, 700
VHSVH4 VHSWH1, VHSXH1,
VHEYH2

VHSW.I VHSXJ3 700p
‘GRUNDIG
V5410, 415, 435, 450, 456, 480, 500.
505, 510, 530, 524, 530, 546
BARCELONA, MVS5400, 440, 500
600, SEB100, 5100, 8110, 9700
TVRASOO 2510, 5510, VS400, 440,

, 505, 510, 518, 600, 610,
V551BO VSS‘ISO 700, 900, 301, 502,
9091, GV200, 201, 2092,
SE2100, 5110 1400p
MADRID, SE6140, V5540,
V55480

000p
MVS550, 620, VS550, 620, 630, 2540

790, 930, 940 400p
V5120 2300p
VSB80, GV280 4800p
¥S$160, V5740 4300p

vS170 4600p
MVSE80, SE6180, VERONA, V5660,
V56690 00,

GRUNDIQ

MV 5710, 720, 910, SE7120, 9120,
V5710, 716, 720, 800, 810 $10, 920,
v§922, 5291, GV210,211. 220, 2292

MVZ105, 2115, SE2120 17¢0p

HINARI

VXL2, 3, d.zu 25,35 1000p

VXLS. V: 1050p

VXL 12009

vXLT 1300p

VXL8, 9, 10, 11, 19, 30, VCA34H, VTV

100,

zoc 1100p
ACHT

vrn 14, 15, 16, 30, 33, 34, 330, 340.

503, 8a0, 5030, VP10, 30 1000p

VT7, VT17, VT8, V719 2000p

VT35, VT350, VT38, VT39

V'T1DO 110, 111, 112, 113, 115, 118
120, 125 128, 220, 225, 400, 405,
VT410, 413, d1s, 415, -.16 418, 510
515,517, 518 520, 525,

\/TMBZS 626,725, 210 211 215, 726,
727,728, 820, 821, 825, 920,

921 1500

VT3000 6!
VT4000, VT4200, VT5000, VT5500,
VTS600

1
Y177, 680, 6500, 6700, 6800, 7000,
8000, 8030, BO40, 8100, 8300, 8500
VTB700, 9000, 9300, 9500, 9700:‘ =

9900 000p
VT8, 9, 56, 57, 570, 575, 576, 580, 585,
588 $200p

VT65 2
VT130, 135, 138, 145, 250, 265, 268,
420, 435, 428, 428, 430, 431, 435
VT438, 535, 535, VTL30, 301, VIM630,

635, 836 1900p
VT52 VT60, VT61E, VT82E, VT&
VT840 1o00p

\mss, VT150, V260, VT450, vias
{8 HEAD) 00p
VT530 2050p
VIo22, VM212, 620, 622, 720, 722,
822,932,925 [T
VTE60E aoop
VT80, V575, V580, VT5ES, VI588,
VIF2 3100p
VIS4, 545, 548, 548, VTDGED, 665.
VTMS598, 545,
VTM730, 731, 735 735 740, 745,745,
748, 753, 754, 830, 831, 835, 838, 840,
P

VIMB41, 845, 930, 931,935 26004
VTF770, 774. 775, 860, 861,

865 4100p
VT85, VT488, VTB8 2600p

80, VTF785 4800p
VTF180, VTF1E5, VIF280 BBODp

VTF350, VTF351
VIM220, VTM220E, VTMZZDUKG‘! 5°D
VIS380E 51
JVE. & FERGUSON
HAZ200, 3300, 3320, 3330 3350, 3360,
3660, 3750, 3850, 4100
3292, 8900, 8901, BS02, 8303, 8906,
8922, 8928, 3V01, 3V08, V22  €00p
HR3660, 7800, 7610, 7650, 7700,
HRD110, 111, 120, 121, 220, 223,
HRS100, BI04, 8923 8924, 8925, 8929,
8935,8941, 8343,
3V16. 3V233V24, 3V31. J3V35, 3\:‘3662

V38, 3V3s, 3V

BR1600, HRD140, 141, 142, 143, 150,
152, 156, 157, 158, 180, 5101

HRS10, 8947, 8948, 3V42, 3va4, 3V4S,
3V48, V47, 3V52, 3V54.

3V55, 3VE6, 3V57 1150p
HRD154, 170, 171, 210, 211, 217, 310,
320,321, 350, 521, 522, 525, 528.
HRDE27, 540, 550, 560, 5X), 770,
HRDX20. HRDX22, 8950, 8551,
3VB4,3VES, FV10, FVIL, FV20, FV21, |
FV26 1300p
+ HRDSE5, HRD566, 3vas 22
HRD725, HRDJSS, 3v43, 3V53 2BSGp
mssao, 8931, B$23, 8940, 3v29,

F00p
8945 2400p
3V0O, 8902, 8903, 8909, 8912,
8922 1008p
Fvi1, FVaIR 1500p
L FV37, FV43H, HRDSBO 3100p
BRYOOOE, BRTOOOS, BR?7030,
BR7030/40H, B 2800p
HR7200, 7300, 7350 2650,
BRE200° 700p
2000p
1400p

HRAD520

HRD300, 400, 586, 64¢. 620,

640, 650 2000p
Q00p

HR4100 1
HRD750, HRD830, HRD8SO 3300p

Modesl Price
HRD2z50, KRD257

2300p
3V32, 8842, HR7655 2200p
HAD180, 190, 230, 610, 3V58, FVi2L,
FV208, 26, 30, 32, 33, VC141L 2069p
HRD370, KRDA3G, HRD470, 3vs8,
FV13H 2300p
HRD530, KRD700, HRDB40, HRDA?0),
H 3100p

2800p
BRI08C, HRD330, 337, 440, 441, 637,
o1, 660 670, 720, 730, 740, 820
HRFC100, SR3300MS, FVadL 2100p
HWRDQ5O HRD3640, HRDS80,

45
HRS5000, HR$5500, 5500, 9000,

FV395,BRS600, SAS363E 6550p
FvazL 1300p
Fyaz 2600p
VR182LV, VR202LV 1950p
FVYE7HY, Fveerx,rvn 3200p
R2000 SERIES 4500p
Fvs1Lv FVE2ZLV, FVETHV a
Fvaz 01.00p
VP180L. VRI72L 1960p
HRJ200, HRJ205

HRJSO0EG, BRJBOOEK, HRJG05EG
HRJEOSUK, HRJG10EK 7
HRJ300, HRJ205, HRJ315,
HRJ316EG,HRI318E 3750p

HP-|615 HRJ715, HRJ81S 29200p

1400, HRJA0S, HRJ40IMS, HRJ41

OEK, HRJ415 HRJ418

MATSUI

VXSO0E, 800A, B10A, 820, 80A, 7708,
) 1200p

773!
VCRL3. VX730, VX750

14E0p
VX735, VX755, VX950 1500p
VX735, VX765, VX850 1750p
VX600 1100p
VX900 2850p

MITSUBISHI
HS303, HS304. HS320, HS700 :doﬂp

HS5306, H5318, HS710 400p
H5307 2300p
HS319 1900p
HS330 2300p
HS400 2B00p
HS349, HSE27, 31, 32, HSB27,
31, 32, HSM33, 34, 35, 371 2150p
Hg411 1900p
HSE 30, HSBI0 2000p
H3338 1900p
HSE10, HSE11, HSE20, HSE21,
HSEa1,
HSB10, HSB20
HS5300, HS301, HS302, HS310
H5273, HS550Q
HSZOG osop
7, HS347 1400p
HSB11 HSE12, HSE22, HSM16G, 18,
30, MX1 21
HS411E, HS411GZ 1900[:_»
HSBH HSB21 2000
HSB852, HSESO, 52G, HSM38, 50, 54
. 57, 58, 3300p
SDOOp
HS410 3250p
HS412, HS421GZ 4000p
HS5300, HS5424, HS5800 3050p
HSM20, HSM55 2250p
HSM40 2850p
HEMS53, H

SSE
NV300, 322 3, 340, 390, 2000,
2010, 3600, 7000, 7200 7500, NV7800,
7850, 8170, 8200, 8400, 8600, ESYO

625
NV777, NV330 1150p
NVBDSO NV8051 2800p
NATIONAI PANASONIC
AGIOOO 1050, NV250, 260, 280, 450,
, 470, 480, 50 1600p
AGEOW AGGDIE 2500p
2400p
NV100 NV200, NV370, NV380,
V830 725p
NVDBO NVH65
AGS5150. AG5250C, NVFES, NVHTS,
32
NVFS51 42
NVGIS 2300p

NVJ30, NVHI33, NVL10, 20. NVL21,
NVG30, 31, 40, 130, NV.I37, 40, 42,

NvSD3D, 1DEE 11,72,30, £ 1450p
NVJ35, NVG4i5 17009
NVM1, NVM3, NVM5 4200p
AG2100, AG2200 700p

NVA3D, NVA31, NVaZ3, NVSD2,
NVSD22, NVSD25, NVSD3 1000p
NV730, NV730F, NVI70

4 HEAD 1450p
NV366 1850p
NV21HQ, NV 180, NvD<8  2000p
NV7881 2300p
NVB10, NVB301 2400p
NVB50. NVos0 2760p
NVB70, NVB30, N 2

ve70 3
AGB8024, NVG33, 46, NVL23, 25, 28,

NVJ47,
49, 700PX, NVSD20EE,
200, 44, 1
NVG10, 11, 12, 1, 16, 120, NV250,
1500p
NvG18 1800p
NVG20, 21, 22, 25, 25, 200,
NvDas 17000
NVGED, NVG300 2000p
NVGAS 1a50p
e o
NV600 10%:
AG6800, AH6S10, AGEE20  2600p
AGB100, AGB200, AGS300  2800p
NVG?, NVG3, NV230 10s0p
Nv780 2400p
NVG 15, NVGA00 2800p
NVM7, NVMC20 3800p
NVFI0 5200p
NV.J45, NVJ47 2000p
NVSD40 2250p
NVF75, NVFT7 a750p
VF 4000p

NVF5!

NVFS200, NVF588, NVSF30,
NWBOCO 4800p
NVHO90, NVHD 100, NV KD 101,
NVHF 100 31

NVSO1
AG7330, AG7350, AG7355.
AG7450

Model Price
NVFS 100 5000p
NVESL a850p

LEC.
N9011, 2012, 9013€, 3014E, 304G,
9015, 5018, 9014, 902A, 9033, N9034,
9040, 9053, 90541, 9055, 3058, S083.

. 906, 3077,
NansE, BX1000, 1800, PX1200 11
2911&914(: 9154, 9164, 917, 92110

PVCBJ0, 740, 744, 754, 763E, 764,
PV2300, 2400, 760, 794, 770,
4 1850p

N380, N381, N830, N&31, N832, Na33,
NB34, NB35, NgGE 7
82611AH1 (FOR MODEL DX3000L,
DX4000, N2610, NST000 3

:ngz N9530, DX2000 R
9052. N9530, D! 3400p
VCPY 1700p
PVC2300, 2400, 740, 744, 760,

764 1400p
DS6000 3500p
D5600 3500p
vua VHESS, VHE00, VH700, VHB44,
vmnoo (ALL MODELS}) 1100p
VM1, VHZA 700p

D100, D1100

12000,
VRS-BO VR8520, 84VRE0,
vns'm 4 HEAD
VRE440
VRAB441, VRG540, VRE541, VR6640,
VRAG642

1300p
DV761 VR512, 522, 5228, 63887,
VR6760, VR6T61, VRE762, VR&SBgop

750p

7172
VRE920

410¥2, 4SB11BVR412, 415, 6485.
6430, A
VRB348 AB50p
20Dv1, 20DV2, 20RW7, 2|DVI, 210V2,
21Dv3, 25801, 02, 11, 12, 30DVZ,
31DV, 310V2, 31DV3, SSBOZ 03 15,
11, 12, 13, 58SB4, 71584, 88!

91582, 92582, DV1885, 190, 291 ‘202,
488, 471, VR201, 202. 203, 2115, 212
213223, 231, 2%, 302, 363,308,311
312, VA313, 3210, 3219, 322, 3229,

323, 501, 6180, 6182, 6185, 6290,
24291, VRE293. 6362, 8367, 6487, 6468,

VR3260, 6349, 6442, 663. 6448, ,
£542, 8543 1250p

VR601 1800p
49555. VRE545, VRG4S,

VR684 2750p
SAISHO

Vﬂ‘iOO 505, 705, 805, 305, 1000, 1100,
1600 12 009
\ms:mx, VR3IECEX, VRIBS0X,

1400p
vnazoo VR3500 1a00p
v‘Rzooo VR3300, VR3600 1400

2660p
vnssooox VRSSOCOX, VX6000A. 1500p
SAI. RA
6500, 6600 1600p
Sv7300, SVB200, SVE300,
SVa200 1800p
SV7400, SVB400 1606p
SVa100 1200p
SV900, SV9900 3450p
SVB01, SV611, SV6310 1500p
SVB00, SVB10 2800p
SVE700, SVB710, SVB750 1500p

623N, SV6800, SVE900, SV8B850,
SV8870, SVas70 1750p
SVBB110. SVES10

823N, SV5920 3500p

N 4600p
SVB600, SVB700 1550p
SVBA2D 2400p
SVB620 2100p
SV8300 2500p
SVB830 2200p
SVET120 27300
SVB520 1900p
SA.MSUNG

svx:m VB3O o.sw.vws:u,vmo
5800, VX510, 517, 520,616,  VX62
827,717, 514 619, 629, 710, 712,720,
730, 970, 971, 972, SVF16, 717,
wxmaos ' VB510, 520, 610, 616,
817, 619, 620, 626, 627, 629, 710, 971,
V1520, 616 821, 626, 800, 910, 1
SVX319, VET70, V1710, 730, 7:1 735,
750, 751, 770, VB750, VK8220, VX750,
VX7330, VK770, VKB225, VR1730,
1736, XR20 1000p
V11560, VN1560, v~1551,vx1530.
VX560, VX 1561, VX1580

PL30LA, PX3031, 31R, 32R, 990, 952,
991, PXP30, PXA30, VX 1260, SvX503,
$X3230, 3231, 3260, 3267, VK30, 300,
1230, 1260, 1261,

VK30R, 31R, 32R, VXK30€, 301, 306

320, 321, 326, 336

$17230, 1240, SVX800, sx1m 1231,
1260, 1261, 7120, 7121, 7220, SX7321,
7230, 7301 4600p

SANYO

VTC5000, 5400, 500, 6000. 6010, 6500,
VPRS000, VTC 1500, VTCM 10, 11,20,
21 VTCM25, YTC2000, 5100, 5150,

5309, 5400,

VTC5350, 56370, VTCNX10, VTCNX'IS.

20, 30, VPR5800 1800p
C5500, 55950009100 9300, 5350.

535 5
\mnmo VHR1150, VHR1300,
VHR'I?OO VHR2300, VHR2370 3200p
0, 3100, 3110, 3150,
:300 3400, 3310, VHRDS00 15009
VHR1500, VHRZ500, VAR3330 2100p
VHR2700 2450p
VHRT300 3000p
vnnwoo.vnnnoos
VRRD471 2700p
vumsoe 153 154, 1501R, 240, 250,
251, 27, 350, 474, 5350E, 7500,
vnnvs:w 7540, 85005 P, 8860,
VHRDS5350E, 5450€. 6550 3850p
TLS1000P, TLE1061P,

Model

TLS 1100 3100p
VHRA120, 130, 14, 141, 1436, 145P,
151, 15,16, 171, 220, 23, 244, 274,
VHR310, 330, 4100 4105, 4200, 430,

4

4300, 4400, 4500, 50:

VHR5200, 5600, 6850, 7100, 7200,

7250, 7300, 8070, 100, 8101, 8200,

VHR7800, 7810, 8000SP, 8801SF,

VHRDAA00, 4410, 4500, 4800,

VHRD4510, 6700, 4800° 31oop

TL§2000

VHR5300, VHRE500, VHR7400 4500:
VHR3500EX op

VHR 1B, 235, 33SE, 4150, 4160, uso

Price

7250, 7260, 8250 950p

VTC3000 ] 400p

SHARP

VC390, VC393, VC496 2750p
VCAE8 4200p
VCT79 1800p

VC789, 2800p

VG790
VC200, 220, 300, 381, 383, 384, 385,

8487, 8531, VCA1D, 100, 102, 103,
1031, 103, 104, 105, 106,

VCA111, 113, 116, 131, 140, 202, 203,
211, 234, 244, 254, 255, 30,35, VCA4D,
VCB211N, 320, VCO801, 802, VCMT3,
VCT212, 310, 410, VCT510, 72,
VCT1314, VCTS313 3
VEE000, 6200, 6300, 7300,

7700, 7750, 8300, 8300 1800p
VEIS3 3000p
vc473 VC785, VCI86 2200p
V883, VCAST1, VCAS02 2800p
VC585, VCE8S 2000p
VCIOET 3900p
2800p

VFHg15 [
VC300, VCHE51, VCHES2,
VCHESZ

VCHE0, VCHS1, VFHE15 2800p
VCA33, VCA36. VCAA3, VCAS4,
VCALS,

VCA49 1500p
VICASS, VCARS 2200p
YC570 2800

SONY _

DSR-19R FOR SL-T 9ME
DSR-21 RFOR SLC 3C3 26001
DSR-35R FORC20, C30, C40, SLF1UB,
SLFIEZ FIN, SLC24PS, 33E, 34, 44PS,
SLE11, 30PF, 35, 60PS, SLKES,
SLT20ME, 30ME, SL100 1500p
DSR-43R FOR SLC? RANGE, L5000,
SLS100, S13000 1 PIN, SLCEE,
SL36ES, SL3TE 1300p
513000, SLB000, SLA0S0, SLCSE,
SLTIME 1

SLv201, SLVZOZ 2000p
2900p

c

su LTS0M
SLv275, SL\f.i‘?CNB\, SLV410.

SLV412; SLVAZT, SLV474 2200p
DSR49R, SLHF1
SLHFI100UE 3850p
SLVG56, SLV715, 725, 727, 757,
SLV777. SLVB15, SLVE2S 4600p
sLv3s3ua 2600p
CCDF340E, CCDFS00E, CCOVIOE,
CCDVISE, CCDSPSE

SLv801, SLv802
SLV310 SLV315, SLV325,

1800p
SLV210 SLv212, SLv270, 5LV273,
SLV.285, SLV300
SLV'I?5 213, 225, 252, 255, 262 250
SLVX 1750p

20,3
SLV363 SLVG‘!E SLVX50,
SLVX5S 27b0p

3550p

SLVOTS, SLVXS0, SLVXSS 000y
SU SLVX30, SLVX35  2025p
SLKF100P, SLHF100UB 3880,
SLVE7, SLVER, SLVES B160p
SLVESD 5150p
SLV615, SLV625, SLVEG00, SLYEZ00,
SLVEB0Q _ 2025p
TOSHIBA
) 1500p
[ Vas80 3400p
V8600, V8650, V700 30009
325;, V31, V32, V33, V50, V51, V52,
V8600 14509

VES, V57 760p
VI, V73, V74, V75, V77, vBg, Va1,
VE2, VB3, VBATVES, VEE, V&7,

VB
Dv30, 96, 97, NM3, V108, 109,
199, 200, 202, 205, 207. 209, 80,

3?-,m vs480 13008
4 2350p
VEooms 2800p
V700G 3700p
V500G, V096 25009
2900p
vaoos V301, V305, V308, 25305
63 1700p
vng V120, V130, V140, V210, V211,
v21
V2 van, vazz 15005
cvzcz oton
vcpm v 12
5 s
VST vat2 2800p
as00p

V316

V609, V610VE108, VB10UK, Vﬁﬂ
VB59F, V660, VE50F

V312, V03T, V413G BZDOp
5200p
8000p

V703, V813G
Va5G

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

TELEVISION NOVEMBER 1996




The Thomson Saga

s we all know, foreigners begin at the
nglish Channel. And there are no
stranger foreigners than the first ones you
come across, the French. This is borne out
by the current Thomson Situation.
Thomson, a vast company by any
reckoning, is a strange beast. It's state
controlled, which means that the
government owns most but not quite all of
it. and consists of two distinct arms, the
defence group Thomson-CFS which is
quite profitable, and the consumer
electronics group Thomson Multimedia
which loses a packet. The government
wants to be rid of it, but won’t sell the bits
separately. It doesn’t want to be left with
the problem of what to do with Thomson
Multimedia.

You might think that no one would be
interested in  helping the French
government. But in fact there are two
contenders to take over Thomson, the
telecommunications and power group
Alcate] Alsthom and the defence and
media group Lagardére. They have been
engaging in quite a battle over the
ownership, and as we go to press the
French government is due to decide whose
bid to accept. Whoever wins will end up
with the profitable defence company — and
the problem of Thomson Multimedia
(TMM). Lagardere has stated that it would
sell TMM to Daewoo of Korea. Alcatel
Alsthom has not been quite so specific, but
has announced that it would take
mnmediate action to reduce TMM s losses
and seek an “Asian partner” that
“specialises in consumer electronics”. The
partner would be expected to take over
management of TMM, but Alcatel would
like to remain a “minority parmer” — it sees
prospects in the move to digital TV

technology that will occur during the next
decade.

All this gives one a strange feeling of
déja vu. At the time when Thomson took
over Ferguson, in June 1987, we
mentioned in this column that Thomson is
“now on the government’s privatisation
list”. It’s taken almost a decade to happen.
We also said that “Thomson may be big,
but has not been all that successful in the
past in the consumer electronics field”.
Right on! What has happened to Ferguson
in the UK illustrates the dismal Thomson
effect. From being the local brand leader,
with over ten per cent of the market,
Ferguson has ended up being an also ran.
It’s only fair however to mention that
Ferguson was making substantial losses
when Thom EMI was glad to get £90m for
it from Thomson.

Thomson has been able to survive in
the consumer electrouics field because it is
part of a larger organisation, with those
defence profits. It has nevertheless over the
years attempted to play a a major role in
the international consumer electronics
field. keeping up with Philips and the
Japanese corporations. From its French
origins, it first expanded by picking up
various German companies such as
NordMende. It added Telefunken, a
venerable name if ever there was one in
this industry, in the early eighties, then
took what was to be a big move into the
UK market when it bought Ferguson. It
currently uses six brand names in Europe.
The largest step however occurred when
TMM became a major force in the North
American market by taking over General
Electric’s consumer electronics interests.
This also gave it the RCA operation. The
idea behind all this seems to have been to

COMMENT

achieve success simply by getting bigger.
There was always government finance to
back the policy, which in the event has not
been a success.

The TMM débicle is a sad one, since
Thomson’s research and engineering has
had many successes. It has not stinted on R
and D work, with laboratories in Los
Angeles, Indianapolis, Strasbourg,
Hanover, Villingen, Tokyo and Singapore.
Much work has been done on HD-TV,
digital signal processing and other
developments that have kept it in the
forefront of the technology. Now, it seems,
TMM is likely to be swallowed up by one
of the Oriental corporate giants. If there are
any lessons to be drawn, they would seem
to be that expansion by itself is no
guarantee of success, that to spread ones
activities and their control across the globe
makes management extremely difficult,
and that costs are very hard to control in
such a context.

Alcate]l Alsthom’s plans to reduce
TMM’s losses bear this out. It would close
down TMM’s US factories, transferring
production to the company’s modemn
facilities in Mexico, where wages are
much lower. It would rationalise the large
collection of brands, possibly adopting
RCA as the main one worldwide. And
there is a suggestion that the company
should be run from the USA, since this s
its largest market. But all this would be just
initial steps towards ceding majority
control. Venerable brand names such as
Telefunken, GE and RCA would pass to
oriental ownership. This will happen
whoever wins, Alcatel Alsthom or
Lagardere, which would leave just Philips
to carry on Europe’s traditions in the
consumer electronics field.
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Internet via Cable TV

The first Internet service to be
provided via fibreoptic TV cable
has been launched by @Home in
Fremont, California. At
10Mbits/sec the bandwidth of the
cable connection is more than
three hundred times that of a
conventional state-of-the-art
telephone connection
(28-8kbits/sec), giving far faster
access to Internet material — a file
that would normally take more

I................II..II.....l................l.l...-IIO.................«.C.

than an hour to download is
available in seconds. @Home
makes a set-up charge of $150
with a monthly rental charge of
$35 - the service is at present
limited to commercial customers:

There were delays in introducing
the service as considerable technical
problems had to be solved — the
most difficult was design of the
Enternet/cable TV interface. Capital
cost per installation is around

Channel 5 Latest

The minister for technology has
announced that Ch. 5 is to be
allowed the use of ch. 35, which
will increase its terrestrial coverage
to 80 per cent of the population of
the UK. But the use 1s to be
restricted to a five-year period, and
it could take up to a year to obtain
the necessary international
permission.

Meanwhile retuning difficulties
continue. Telewest, the UK’s largest
cable TV company, was to

....I.0..0.......0...................9............I.II..l....l..l.....ﬂ‘....

Digital Camcorder Formats

Catalogues

CPC’s 1997 catalogue is now available. Existing
CPC customers will receive the catalogue
automatically. Copies can alternatively be obtained
by calling 01772 654 455. The 2,000 full-colour
pages, divided into sixty clearly indexed product
sections, list over 52,000 items that are available
from stock. 17,000 preducts have been added since
the last catalogue. E

SEME’s 1996/7 catalogue is now available. It
includes new ranges from Daewoo and Crown
along with many new component lines. For further
information phone SEME on 0166 465 392 or fax
0166 463 976.

undertake this task in its franchise
areas but has called off talks with
C5B. According to a Telewest
source, the price and schedule
proposed by C5B were “ridiculous™.
Following the ch. 35 concession,
C5B has decided to recruit a further
1,500 retuners, bringing the total to
8,500. The new service is now
likely to start in mid-February or
early March rather than the planned
January 1st.

In a further move, C5B is holding

Dissension in the digital video
field: Hitachi has condemned the
DVC standard as “ridiculous™,
and has developed a camcorder
that instead stores the video
signal in MPEG form on a mini
hard disc. The company maintains
that future video products should
be based on MPEG as this is “the
common standard for the
multimedia world”. Hitachi plans
to launch its MPEG camcorder
next year, at around £1,300, and
is seeking partners in the project.

The prototype camera looks like
a rotary-head shaver, with a high-
resolution optical system at the
‘head” end and a colour LCD
screen the size of a postage stamp
at the back for playback (or
connect to a TV set or PC) and to
act as a viewfinder. There’s a slot
in the camera’s body for a
miniature PCMCIA disc drive of
the type used in notebook
computers. It can store up to half
an hour of moving video with
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$2,000 at present. Because of this
the service, which is to be made
available via US cable TV
operators, is expected to develop
only slowly. In addition to the much
faster access time, the increased
bandwidth will enable new Internet
technologies to be introduced more
quickly, vastly increasing the
system’s potential. It could also
make many current technologies,
such as ISDN, obsolete.

|
discussions with BSkyB. C5B amms '
to secure satellite transmission for
Ch. 5 and undertake joint
programme commissioning and
cross-promotion with BSkyB.

NTL has announced that it will use
both Orion and Intelsat 705 as part
of its innovative digital distribution
systemn for Ch. 5. The satellite-based
system will provide NTL’s terrestrial
transmitter network with compressed
video in MPEG-2 form. Cable
companies will aiso be able to use
the sateilite transmissions, further
extending Ch. 5’s coverage.

better than VHS quality, 3,000
indexed still pictures, or four
hours of hi-fi sound. The 300,000
oT s0 components required for
MPEG coding have been
integrated by Hitach: into a single
chip that consumes oanly 600mW
and is thus suitable for use in a
battery-operated camera. The
hard disc gives almost instant
access to any part of the recorded
material.
Meanwhile JVC is launching a
new DVC camcorder in Japan.
Model GR-DVM1 incorporates 1
the first high-resolution ’t
polycrystalline-silicon TFT LCD
colour monitor/viewfinder, which
is claimed to give clear viewing
outtdoors. It has 180,000 pixels
and is 2-5in. across. Other
features include a 570,000 pixel
CCD image sensor, a x10 optical
zoom, a x100 digital zoom and
weight of just 730g with battery
and tape. Price in Japan is the
equivalent of some £1,740, :

November 1996 TELEVISION



Flat-screen

Philips demonstrated a flat-screen,
TV set at the CeBIT electronics
show held in Hanover during
August. The set uses a Fujitsu
42in. gas-plasma display panel
which has over 400,000 pixels
arranged in an 852 x 480 matrix —
the aspect ratio is 16:9. VGA
resolution is offered for computer
display, and there are 256 grey-
scale levels. The viewing angle is
160°.

The Philips set, known as Flat
TV, consists of two sections, the
display which can be wall hung
and the receiver itself. The two are
linked via a pair of cables.
Features include a multi-system
tuner, Dolby Pro-Logic Surround
sound and five AV connections.
The display section is less than

TV

10cm (4in.) deep. Philips plans to
launch the set in Germany next
year at the equivalent of about
£9,000. Initial sales are expected to
be mainly to businesses for
multimedia presentations. Further
models with screen sizes from 25
to 55in. are planned. Philips
estimates that by the year 2000
annual worldwide sales of sets of
this type will reach a million.
According to Fujitsu, plasma
displays of the type used have a
minimum serviee life of 10,000
hours — about five years’ viewing
at six hours a day. Failure occurs
mainly because of the corrosive
behaviour of the ionised gas.
Sony and Sharp have agreed to
undertake joint development of
flat-screen TV technology that

uses plasma discharges to control a
liquid-crystal display. Sony is
already producing sets fitted with
the Plasmatron display. The basic
technology is licensed from
Tektronix (see Television,
September 1995, page 780).
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DVD News

JVC has announced plans to start
bulk manufacture of DVD discs in
the USA next spring. The
company’s US subsidiary JVC Disc
America will produce the discs at
its Sacramento and Tuscaloosa
plants. Sample production is to start
in November. Initial production
will be at the rate of 600,000 discs

Servicing Aid

US manufacturer Chemtronics has introduced a range
of products designed for use where static build-up can
cause component damage. The range includes Freez-1t
Antistat, which rapidly lowers the temperature to
—51°C. Tests have shown that it generates 90 per cent
less static than many comparable products. For further
information phone 01132 720 1il.

Alliance will use premastering
systems developed by Sonic and
Daikin Industries. These enable
MPEG-2 video and sound encoding
and authonng software to be
handled, so that DVD-ROM based
multimedia titles can be created.

...............'.'......‘............I....l.'.'.

a month.

SGS Thomson has developed an
anticopying chip for use in DVD
players. It prevents prerecorded
material being copied. While
broadcasts could be recorded on a:
blank disc, copies would not be
possible.

Thomson Multimedia has decided
to join Sony and Philips in
licensing its DVD patents.

Sonic Solutions has established
the DVD Production Alliance,
which IBM and Apple Computers
have joined, to get the DVD-ROM
market off the ground. The

Infernet on

Several Japanese setmakers have
mtroduced TV receivers that also
provide access to the Internet.
They include Mitsubishi, Sanyo
and Sony. Sanyo’s 28in.
widescreen model can produce
split-screen displays, showing a
TV programme and an Internet
page simultaneously side by side.
In addition to its WebTV set, Sony
plans to launch a set-top box called
the WebTV Internet Terminal for
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MATYV Filter-amplifier

Satellite Solutions (1 Hartbum
Close, Crow Lane Industrial Park,
Northampton NN3 9UE — phone
01604 787 888/fax 01604 787 999)
has added to its range the
Hirschmann CMU108 eight-channel
MATYV filter-amplifier. It could be a
boon for MATV installations with
the advent of Ch. 5. Each of the
eight inputs can be separately tuned
from ch. 21 to ch. 69, and the gain
can be adjusted by 20dB per
channel. A built-in meter makes
level setting very quick. Almost any

TV

use “with any TV>. 1t will
incorporate a 33-6kbits/sec modem
and Web-filtering software to
prevent unsuitable material being
seen by child viewers.

The BBC is entering the Internet
server field with BBC Online;
which will provide BBC
programime material and a general
point of access. The aim is to
create a service that’s “easy to use
and easy to enjoy”. ICL and BBC

input/output combination can be
arranged and correctly filtered and
balanced on site.

W

Worldwide are jointly developing
the service.

Netscape, the company that
markets Navigator — the world’s
most popular Internet browser —
has formed a new company to
develop consumer and non-PC
devices for access to the Internet.
Netscape is working on the project
with a number of other companies,
including Sony, Nintendo, NEC
and IBM.




Model

AKAJ
VS10, V53300, V59500, VS9700, vsaauu
VP7100, VP77
VS1, V2 VS3, VS4, VS8, VS, Vss, m
VS12, V515 1685
VS108, 112, 115, 118, 120, 125,
126. 165, 165, 205, 220, 240, 244, 245,
VS247, 248, 250, 512, VS5 15, 516,

SX9

Price

1885p
V5201, 301, 303, 304, 603, 606, 507, VSPS
¥5P82. VP53, VPEZ
V5125, VS155, V5185, V5220, VS240, vsﬁo
V3512 188p
V522, 23, 25,35, 37, 38, 53,66, 75. 422 426,
426, £27, 482, 485, 467,
V485, 765, 766, 767, 768, 265, 687, 965, BE7,
VSAT7, YSABED,
VSF1D, 11, 32, 15. 1890, 19¢, 200, 210, 220,
221, 222, 230, 240, 30, 33
VSF330. 2. 500, 530, VSP88, VSR100,
VS$X400, 450, 470
VSF260, 261, 262, 268, 270, 274, 275, m
290, 340, 350, 410, 420, 43C
VSF443, 240, 450, 455, 280, £90, 497, 510,
560, 580, 590, 593, 600,
V5G20, 21, 23, 24, 25, 30, 23, 34, 36, 51, 54,
55, 80, &4, 65, 70, 73, 74, 75,
VSP110, VSX560, VSX580 185p
VS17. 20, 22, 23, 24, 26, 26, 27. 38, 77,38, 51
55, VSAT? TI8p
PINCH ROLLER ASSEMBLY
V5427, 425, 426, 427, 462, 485, 467, 485, 498,
765, 768, 767. 788, 885,
867, 965, 987, VSA650, VSF10, 11, 12, 14, 15,
160, 190, 200, 210.
221, 222 230, 240, 30, 300, 301, 310. 320, 33,
330, 4, 500, 510. 600,

VSR110, VSX100, 400, 450, 470 B300p
PINCH ROLLER ASSEMBLY

VSS%9 __lesp)
ALmA

VCR3000X, VCR400O 165p
VCRG000, YCRE000 183p
VCR161, VCRZ22 1805
VCR7000, VCR?800, VCRE000,

VCREE00 1850
VIvia ____185p

AMSTRAD

VICR10D0, 2000, 4500, 4800, 4700, 6200, 8300,
9100, 620, 8600,

VCR8602, 8603, 8504, 8700, 8704, 8714, BS00,
8804, 9000,

VCRB244, 8340, DDBQM B804,

TVR1, 2.3, 1655
VCR?OOD 1
DD8300, DOBI0L, VCREDOQ, 6100, 6200,
86800, 6602. 8603, 8604.

VCRS8700, 8800, 500>9, SNO. 9244,
9340 To0p
PINCH ROULER ASSEMBLY PART NO:
153148

TX3660. UF20, VCRI000, VCRIOO2, VER400D,
VE

PINCH ROLLER ASSEMBLY PART NO:
2564966

DO0S900, 9904, TXISSC. UF20, 22, 24,

VCR3000, 3002, 9500 183p
VS1004 VS1104 188p
FERGUSON

3vieo. 3V01, 3V16. IV22, 3w, 3v24, 3292,
BS00, B0, 8902, 6903, 8904, BI0E, 8909,
6912, B922, 8323, 8924, 8925, 8925  188p
3v29, V30, 3V31. V32, 3vE2, 8330, 8931,
8933, 8940, 8841, 8947 1885p
3V36, 3V35, V38 3v39, Iva), 3v43, 3vad,
3V45, 3Vds, avag, Ivs3, IVE4, 3VES, 3VSE.
3VE7, IVEH, IVSY. 3VE5. FV10, FViIt, FY12,
FV14, 8943, 8944, 8545, BS47, 3548 188p

IVE2 188p
E950, 8951, FV108, 117, 134, 14T, 208, 21R,
221, 26D, 31R, 32LFV33H, 388, 41R, 42L,

OB, 5R, 520, VC141L 188p

FV3TH, FV42L. FVAST, FVa3H,

FVSTH 165p
IVIE, IV3IS, 3V, 3VaY, 3vay, §943,

9 1100p
PINCH ROLLER ASSEMBLY

Va2, 3V43, V44, IVAK, IV48, 3VS3, 3VE4,

IVEH, 3VSE, 3VE?, 8945, 8947, 8948 13609
PINCH ROLLER ASSEMBLY

FV37, FVE7, FVS8 3s0p
PINCH ROLLER ASSEMBLY
FvhiR 185p
FV41L, FV4A 925p
PINCH ROLLER ASSEMBLY

3V58, 3VSY, IVE4, IVES. FV1D, 11, 12,13, 14,
20.21, 22, 26,30, 32, 33

FV39, VE141L 278
PINCH ROLLER ASSEMBLY

FVA3H, FVA4L. FV45X, FV48T 700p
PINCH ROLLER ASSEMBLY

FV81. FV62, FV6T, Fvaa, K70, FY7), FVT2,
FV74, Fy77 TI5p
PINCH ROLLER ASSEMBLY.

FISHER

FVHP420, 520, 530 185
FVHP1S, 618. 820, 822, 710. 711, 715, 716.
T20, 721,722,725, 730,

FVHPB10, 630, 840 1e8p
FVriPg05, 908, 907, 908. 910, 511, 915, 916,
918, 970, 975, 980, $90, FVHP 5000, 5005,

5050, 5075, 5100 183p
VBR330, VBS3500, 7000, 2100, 7500, 7600,
9000, 5300 185p

EVHDZ30, 250, 270, 370, 20000, FVHP, 210,
250, 300, 310, 1100, 1

FVHP1200, 1250, 130, 132, 1340, 1340, 1400,
1410, 1430, 1500, 200,

FVHP320410, 420, 430, 440, 4d5. 470, 475,
FVSP290S, 495, 2005 .Ep
FVHD140, FVHD40, FVHOSS, FVHP1, FYHF10;

SEE PAGE 000 FOR
MORE GRANDATA
BARGAINS
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Model Price

FyHP20 10880
FYHD140, 40, 65, FYHP1, 10, 28, 30, 40, 4000.
3809

FVHS10, 30

PINCH ROLLEA ASSEMBLY

GOLDSTAR

GHVS1, 1221, 1232 1233, 1240, 1241, 1242,
1243, 1244, 1245, 1246,165p

GHV1242, 1248, 1250, 12848, 1290 1291,
1295, 1298, 1392, 1393,

GHV1891, 1800, 2145, 3000, 3010, 4400,
4410, 51, B0OO, 8200. GHVA210, 8215,
8430GHVP1240, 1241, 1247, 1248, 1290,

1291, GHVP 1295, 1296, VCP4000, 4160, 4130,
4200, 4300, 4301, 4305, YCPA306, 4310, 4311

4315, 4318, 4320, 4321, 4325, 4328, 4350,
GSE1200, 1291, 1296, 1298, 1297, 1891,

PINCH ROLLERS/VCR BELT KITS

Model Price

PINCH ROLLER ASSEMBLY PART NO-
$480020010

HSET1, 12, 18, 17, 21, 22. 27, 31, 32, 41, 61,
£2. 5300, 5424, 5600, HSB1Y, 12, 15, 21,27,
31, 32. 41, 51, 82, 82, HEM1000, 110, 120,
150, HSM18, 170, 18, 190, 210, 23, 25. 250,
27, 30, 33, 34, 35. 36, 37, 370, 38, HSM380,
4D, 45, 450, 59, B4, 65, 555, 57. 58, 53, 60, 88
HSMS2, 5, HSMX1, 18, 19, 2 H3511, 12, 14,
15,17, 19, 21, 25, 5600, HVF125, Rvnso
303, 8B, SV8900, 2930

HS200. H53300, HS301, HSSOZ.HSm.
HS304, HS310, HS320. HS330, HS340,
HS700 1
HSI06, HS307, HS318, HS319, HS13T7,
HS338, HE347. HE348, HS400, HS410,

1910, 20005, 2000 188p | H5411, HS412, H5421, H5480, HS710. HSB
HITACHI

VT7.11, 14,78, 17, 18, 19. 33. 34_ 36, 350, 38,

39. 88. 330, 680, 4200,

VT5000, 5030, 5500, 8500, 6806, 7000, 5000,
8300, 5500, 870¢. 530, VT9500, 9700, 9300,
VM0

110, 111, 13, 116, 118,

e d
VT8, 52, 57, 61, 82, 83, 64, 66, 65, b4, 83, 100,

-10. HSB20, 30. HSE 10, 20,
3. 70 188

MATIONAL PANASONIC

NV100, 180, 300, 330PX, 332, 333, 340, 386,
600, 689, 777, 786, 3321,

AGB010, 8015, 6100, 6200, 5400, 5800,
7450

168p
NVZ30. 250, 260, 280, 370, 360, 430, 431, 432,

VT120, 122.125. 128, 130, 135, 138, 146, 150, | 450, 480, 485, 470, 430

188, 170, 375, 220, 225.
V1250, 265, 258, 200. 400, 405, 410, 413, 414,
4165, 416, 418, 420, 425
VT428, 428, 420, 431, 435. 438, 450, 498, 510,
515, 517. 518, 520, 526,

VT526, 530, 538, 636, 540, 545, 548, S48, 570,

575, 578, 580, 505, 588
V7640, B30, VTFE80, 655, 70. 770, 774, 778,
780, 785, 880, 881, BSS,

VTL3D, 1000, 2000, VTLCS0, VTME98, 820,
622, 625. 626, 630, 835

VTMB36, 640. 645, 646, 720, 722, 726, 728,
727,726, 730. 731, 738,

VTM736, 740, 745, 748, 748, 763, 754, 520,
821, 872, 625, 830, 831,

VTMB35, 838, 840, B41. 845, 920, 921,922,
925, 930, 931, 935,

VF580, 85, 890, B95VM200, 2300, 2380, 3200,
3280, 560, VM57200 1880
VT3000

NV834. 650, 730. 770, 780, 810, B30, §50, §70,
£90, 2000, 2010, 3000,

NV7000, 7200, 7600, 8050, 8150, 8170, 8200,
8300, 8408, 8500, 8800

NVBS10, 8520, NVG1Y. 14, 16, NVGZ, 10, 12,
186, 18. 30, 130, 400,

AG 1000, 1050, 1200, 1500, 2100, 2200, 6500,
8810, 7500, 7510,

NYH70 1860
NVGI, NVG120 Tesp
AGES40, 8720, 7160, 7330, 7350,

7355, 7650, NVHES, 75, NvJ30.NVIL20, 23, 25,
28, NVG300, NVFES, NVF70, NVFS1 NVFS
100, NVG 19, 20, 25, 33, 40, 5.

NWWBH00 185p
NVD4s, NVDBO, NVG21 NVG4S 185p
NVJT00PX 168p
NVHD100. NVHD101, NCHDS0. NvSD30,
NVSD40 11285
PINCH ROLLER ASSEMBLY

188p
VT410. 420. 428, 430, 450, 498, 618, 520, 522, | AGS5180. 8260. 5700, 8024, NVD38, 48_ 80,

530, VIF770, 780,
VTMSS8. 622, 722, 740, 748. 763 a50p
FINCH ROLLER ASSEMBLY

YTF1B0, 155, 180. 185, 250, 255, 260, 265,
280. 285. 350, 351, 355,

VTF380, 385, VIM 140, 141, 146, 145, 210.
211, 212. 215, 220. 221,

NVFSS, 68, 70, 75, 77,

NVFS1, 100. 200, 88, 50, NVG 19. 20, 21, 22.
28, 28. 300 33. 40, 45, 48,

NVGB0, NVHES. 75, T7, NvJ30. 33, 35, 37, 40.
42,48, 47,

NVL20, 23, 25, 28, NvW 1 380p
PINCH ROLLER ASSEMBLY

VTMZ30. 233, 235, 284, VTSI 185p | NEG,

HINARI NBJ0. £31, 832, 833, 835 188p
VZ0M, VXLS, VXL, VXL7, 8, 9. 10, 1. 19.90. | PVC2Z300, 2400, 740,744, 748, 780, 754
H13V, VTV100. 200 108p | 765

Va2, VX3 1855 | DX1000, 1600, 1800, 2000, 3000, mmz
VLA, VXL20, VXL3S 880 | 5013, 9074, 9016, 5033

VTV100, VXL10, VXL11, VLXS, N9034, 5043, 5054, 9055, 3056, S066, 9096,
VXLSQ T00p i 9110, 8120, 9510, §520,

PINCH ROLLER ASSEMBLY N9530, 5610, PX 1200 1830
V20H, VXLS, VXL MOD KIT 278p | DSE000G, DX4000, N307?

Jv.e. NS7000 185p
HRA2200, 3300, 3330, 3360, 3560, 4100, OMION

7700 VH1, VH2

183p
HR2650, 7200. 7300, 7350, 7600. 7610, 7650,
7655 108p
HROT10, 117, 120, 121. 140, 141, 142, 143,
150, 152, 156, 157, 158,
HRD160, 220, 225, 250, 267, 445, 455, 585,
596, 725, 755, HRP50, BP5000, BR7000,
BRS811, 811 185
HRD520, £40, 550, 580. 580. 500. 810, 820,
837, 649, 641, 850, 680,
HRDG70, 720, 730, 740, 770, 820, £30, 840,
860, 870, B8, 910, 980,
HRDSEO, HADX20, 22, 25. HAUZ00, 208, 210,
215, 300, 315, 318, 318
HRUA00, 405, 407, 410, 411, 415, 418, 507,
600, 605, 610, 615, 716. 815
HRJ97, HRS4T00, 5800, 5900, 6500, 8500,
SRI200, 330, 368 1855
HAD170, 171, 180. 210. 211, 217, 230, 300,
320, 321, 330, 337, 350,
HRD370, 400, 430, 440, 441, 470, 500, 530,
700, 750, 950,
HRASS5000, 5500, 8000, 9000, BA7G30, 7040,
$060,

BRSGOO 806, 742, 777. 820. 925 188p
HRS 188p
BPSCW HRD110. 111. 120, 220, 225.
455

1100p

PINCH ROLLER ASSEMELY
HRD140, 141, 142. 143, 150, 152, 157, 168,
180, 565, 586, 725, 766,
HRPSO 1380p
PiNCH ROLLER ASSEMBLY
HAD1520, 510, 520, 521, 522, 52, 527, 580,
600, 810, 620, 637, 841,
HRD850, 720, 830, 540, 810, HAJ205,
HRS$5800 350p
PINCH ROLLER ASSEMBLY
BR7030, BRS#00, HRO16G, 170, 171, 180,
190, 210, 211, 217, 227,
HRO23, 271, 300, 310, 320, A21, 330, 337,
350, 400, 530, 440, 441,

- HRDA70. 500, 530, 00, 750, 950, HRS5000,

500, 5000 e78p
PINCH ROLLER ASSEMBLY

HRD540, HRD550, HRDES). MRDEAO,
HROBEC, HRD24O Jo00p

PINCH ROLLER ASSEMBLY
HRUEDO, HRJEDS, HRIB1S,

HAS9200
MAYELR

VXB8000, 730, 736, 750, 755, 765, 800, 850,
vSs88 188p

VX1600, VX2000, VX2500, VX000,
VXB0004,

MITSUBISH!

HS12, 5300. 5424, 5800, HSB11, 12, 16, 21,
27,31, 32, 41,51, 52 82,

HSEYZ, 16,17, 21, 22. 27, 31, 32, 41, B1, 62,
62, H3M1000, 110, 120, 16

0, 16.170, 190, 210, 23 25, 260, 27, 33, 34,
35, 38, 37, 370, 380, 45. 450_ 5

4, §5, 555, 57, 58, 59, 68, HSMS2, 9, HSS11,
74, 15.17. 19, 26, 5800, MY

F125, 150. 303 85. 5V8900, 8230 =20p

1650
VC150, 180, VK3, 33, 200, 20%, 205, 212, 250,
254, 288, 300, 303, 312,
VH404, BES, 700, 704, 712, 770, 780, B44, 500,
1000, 2943, 3030, 3312
VHF2A, VP2548 8Bp
COME 15000, 16000, HVO3, LVHS0. KEVH
NEVHM, NEVHML,
TVP230RC, VCP, VHO4, 30, 103, 300, 358,
380, 362, 400, 418, 512,
VH53(, 532, 535, 538, 600, 630, 635, 640, 846,
730, 735, 744, 774, 790
VH800, 820, 850, 838, 893, 900, 530, 540, 542,
$74, 1012, 1040, 1050,
VH1060, 1070, VH 1100, 1120, 1204, 1440,
16500, 1660, 1800, 2004,
VH2151, 2308, 22042400, 2500, 2600, 2700,
VM296C, 2970, 3080,
VH3080, 4000, 4008, 4010, 4012, 4015, 4015,
4020, 4300, 5020,
VP 10, 200, 220, 225, 245, VREZ1, 925, 1032,
2949, 2953, 2857, 2968, 2979, 2980, VTV300,

20 D ey % | S
PHILIPS

VRE450 YRE920 1e8p
VR2020. VR2021. VR2022, VR2023,

VR2024 186p
VRET11 165p
ViS40 168p
0Ve58, 586, VR702. 703. 6485, 4585, m
6785, 6880, 0945

VR4S, VRB442. VRES42, VRESLT, vnasu
VRE943, 44589 186p

CVaB4, 662, VR2220, 2300, 2324, 2330, 2334,
2340, 2350, 2414, VR2480, 2485, 2488, 2489,
2480. 2498, 2840, 6482, 6463, 6464, 6580,

VRBBSD, 8860, 5351, 6942, 5863 1685
N-1700. VR2870 185p
VR2025, VRE580, VRESS1 1650

QSSBG VR3250. 8349, 6448, 6449, 6548,

188p
PRESSURE ROLLER ASSEMBLY P5403-
40205

DV188, 199, VR211, 2116, 212. 213, 223, 288,
281, 292, 331, 312, 312,

VRI210, 3219, 322, 3229, 323, 53580, 486,
471, 562, 582, 571, 781,

VR201, 202, VR203, 302, 303, 305, $180,
8182, 8165, 6285, 6290,

—— B7OP | VRE291. 8293, K362, 6367, 6390, 6391, £303.

B4G7, 62848, 8470, 6661

VRE570, 8581VRE670, 6676. 6710, 6760,
8761, 5742, 8370, B9 10,

VRE975, B6BI, 83587, BBSB4. 715B4, 71585,

180p | 72§BB. 72588, $2SB31, 200V1, 200V2,

20RW7. 210V, 210V, 28801, 258562,
25811, 28812, 300V2, 11DV, 310v2,
31DV335802. 35803,

35805 3551 35A12 35813 300p
VR231, 232, 332, 422, 4229, 612, 5229, 722,

VHR1100, 1110, 1150, 1200, 1304, 1500,
2100, 2300. 2370, 2500,

Model Price

VHRZ700, 2330, MVR220 183p
VTCS5000. 5150, 5300. 5350, 5400, 5600, 6600,
8010, 8500, 3100,

VTMV'TCMIDZO 11. 21. 30. 3%, 49,50,

185p
VHRNW_'BDB. F10, 3400, 3500. 3700, 3800,
VHRDS00. 700 165p
VTC3000

165p
VHR120, 130, 14 141, 143. 12, 150, 154, 153,
154, 15, 18, 171,184, 22
OVHRZ3, 235, 240. 244, 250, 251, 274 27,
257. 310, 330, 335, 360, 390, VHR4100, 21C5,
4150, 4200, 430, 4300, 4350, 4200, £74. 4770,
$080, VHRS100. 5200, 5300, 5350, 6500,
5700, 6850, 7100, 7200, 7250.VHA7260, 7300,
7400, 7440, 7600, 7520, 7530, 7540, 7200,
774, 780, OVHR7610, 8000, 8070, 8100, 8200,
8280, 8500, B300. VHERDA400, 2410, 4500,
4500, 4510, 4710, 4890, 6700. VHRS700185p
VCRI00 16%p
VHR120. 135, 150, 190, 4150, 4164, 4350,
5200, 5240, 5350, 7200, 7250, 7260, 7700,
VHAD<410. 4610. 4710, 4890, 5450,
VHAS700 76p
PINCH ROLLER ASSEMBLY
VHR3100, 3200, 3300, 3310 3400, 3700.
3800, VHRDS500, 7000 13s0p
PINCH ROLLER ASSEMBLY

SHARP
VCE200, 6300, 7300, 7700, 7750, 7800, E300,
B35, 5100, 9300, 8400,

V9500, 5600, §700. 9800 1850
V300, 387, 802, 479, 473, 477, 481, 482 483,
486, 488, 436, 500, 571,

§73, 581, 582, 583, 584. 585, B487. VCSF3,
VCSW20E. VCA103t 188p
VC108. 208, 405, 408, 550, 600, 651, 671, 674,
681, 682, 684, 885, 683,

VCES9, 700, 772, 750, 779, 760, 781, 7810.
782, 782MIK2, 7822, 783,

VC785. 786767, 793, B0O. 7810, 7822,
VCT72, VCBF3, VCBY3, VCA 100, 102, 104,
131, 140, 170, 202. 203, 211, 234, 309, 501,
502. VCAS02, 5011, VCDBOT, 802, 851, §52.
881, 882, VCM73, VCT73, VCT?2,

VCBI61 1865
vC220 185p
VCA10. 30G, 80, 103. 105, 106, 131, 113, 131,
211, 284, 254,33 . 38,

YCA3?, 39, 50, 42, 454. 46, 47, 48, 50, 508,
61. 52, 53, 54, 55, K7, 58, 505,

VCABD, 605, 615, 82, 63, 67, 68, 1031, 11613,
VCB311. 320. VCBSH7, VCDBOS, 806, 810,
B15, VCHBD, 81, 865, 910, VCS 1000. VCT318,
VCT410, 810 VCT 1315, 5313, VCT80  185p
VC780, 790, VCATD, 103, 1031, 106, 108, 211,
244,284, 255, 30. 35.

VCA340, 43, 47, 50, 80, 605. 615, VCDBOS,
818, VCHe0, 61, 83, 85,

VCHS66, 87, 910, VCS 1000, VCT212, 310,
410, 510, 810, VCTI314,

VCTS313 289
PINCH ROLLER ASSEMBLY

SAISHD

VHL3, VR1000, 2000, 2500, 3200, 3300, 3500,
3500, 3650. 3800, VRS4400, VR55000 168p
VR3400 180p

SAMS UNG
$V718,717. VBS10, 520, 510, B16. 817, 618,
820, 826, 627, 629, 808,

VA10, V1510, 520, 811, 816, 821, 626, 500,
910, VX810, 620, 618,

VX817, 619, 826, 627, 165p
SVX01, 303, 305. 307, 318, 322, VB710, 713,
750, 770, 971, 8220, VBA225, V1710, 730, TS0,
770, 750, 8220, 8225, 970, VX710, 712,
VXT20, 739, 750, 770, 790, 825, B225, §70.
971,972, €220, PX880, 391, 982, SE9000.
3001, $X7120. 7121, 7220, 7221, 7230,
SX7301, VKR,

YPX31 185p
VXS880 188
PX31 A, 328, PXR30, SVBO, SX3230. 3231,
3260, 3281, V5390, VX0, 31, 32, 3568, 3561,
370, 375, 380, VXK300, 301, 306, 307, 320,
VXK321, 326, 330, 331, 336, 337, 350, 351,
356 1850
PX9%0, 891, 892, S11230, 1240, SvX4000,
504, 504, 800, SX1230,

$X1231, 1260, 1261, 1566, V11560, VPK43,
VX123, 1260, 1261, VX1560, 1569,

1850 185p
SONY

$LCS, 8, 7, SL3000, 8000, 8080, 8200, SLJ 10,
SLTEME, SLTIME 185p
SLCS, 20, 24, 30, 33, 44, SLHF 100, SLF1, 1.
20, 25, 30, 35, 60, 100,

SLF200, SLF60PS, SLFSOE, SLFH150, €50,
SLKBS, 96. SLT20ME, SLTIOME.

SLTSOME 1060
BMC 100, BMC200, EMCS00 186p
SLV201, 202, 301. 302, 207, 402 801,

802 168p

SLV210, 270, 773, 275, 300. 353, 373, 410,
415, 474, 858, 715,
SLV753, 777 185%p
Slvass 188p
SLVZ7S, 282, 315. 326, 353, 363, 373, 410,
475. 418, 474 825. 666. SLV715, 725, 727,
757. 771, B1S, 826, SLVX30, 50, 55 185p
SLV129, 213, 225, 252, 265, 262, SLVX,
,3 186p
SLVZTS 218EE, 275, 282, 315. 325. 363,
383EE. 373, 393. 410, 215,
SLVAIBEE, 474, 294EE, 555UC, 559, 575UC.
579, S85HF, 585HF, SLVBOW, 615, 625, 658,
676UC. S86HF, 696HF, 718, 725, 722, 757,
SLV767B, 777, 815, 825, SLVET. &,
SSLVXI0AS,
SLVXISAF, SLYXS0AS, SLYXE50H.
SLVX658R. SYCO1a0, 160
PINCH ROLLER ASSEMBLY PART NO-

X3INTTT700

SLv210, 212, 270, 273, 275, 28S, 300, 310,
336, 425, 427 380p
PINCH ROLLER ASSEMBLY

$VE700.5750, 9700, VHR3100, 3200, 3300,
3310, 3400, 3706, 3800, VHRD500, 7001350p
PINCH ROLLER ASSEMBLY

TELEVISION NOVEMBER 1996

Model Price

5L100, 200, SLC20. 30, 33, 34, 40, 44, 80, 88,
9, SLF1, 20, 25, 30, 35, 45, SLFEO, 65, 73, 90.
SLHF100, 184, 950, SEXRS, 95, SLO1700,
S$LSS50, SLTO, 30, 50 300p
PINCH ROLLER ASSEMBLY

VCR BELT KITS
ANAJ
WPT100, VS§300. V59600, VEF700, VS9800

120p
VE1, VS2, VB3, VS5, V512, VS15, VPS3100p
V510 86p
V5X3, VS108, 112. 115, 116. 120, 125, 128,
185, 165, 205, 220, VS24, 240, 242, 245, 247,
228, 250, 512, 515,

516 300p
VS22, VS23, VS26, VS35, VS37, V538, VSE3.
V555, V588 80p
V54, V56, VS8, VSe 120p
VSATT 1anp

VS533 106p
ALBA

VCR40000 1300
VCR500Q, VCRE000 106p.

VCRi81, VCRZ2Z 100p
VCR3000X, VCRADOD, VCRA000X 78p
VCR7000, VCA7800, VCRBO0), VCRBE00110p
VTVig 105p
AMSTRAD

TVR123, VCRL60C. VORAT00,

VCR5200 110p
VCA7000 80p
vcmooo zooo.snoo 8100, 6200. 5600, B502,

vcsmoo 3704!714m 8804, 9060. 9005,
92449340,

DD&300, DDE%OS, TYRS 110p
TX3850, UF20. 22 24, VCA3000, 3002, 4994,
9500 755
VS1004 T 1085
BUAUPUNKT

RATV100 200p
RTVZ00, RTV222, RTVZ24 %0p
RTVZ02. RTX200 160p
ATV322, RTv243 1009
RTY306, 307, 309, 310, 311, 312,328, 478,
434, 444, 707 1380
RTVZ, RTVa1e 140p

RTW!E RTV318, RTV31S, ATVaZ0,

HTvam, RTV333, RTV238, RTV404,
HTva2s asp
FEROUSON

3292, 3V00, 3V01, 315, 3v22. BIN0. 8901,
£902, 8303, £904,

B90€, 8909, 8912, 8922 1209
3V23, 8923, 8924, 8929 65p
3V, 3V30, 8930, €931, 8933,
34D

V31, 332, 5941, 8342 TSp
3V3E, 336, 3V38, A3, V2, g943,
Bads

3p
342, 3V43, Ivd4, IVAS. 3V48, 353 IS4
3VES. 3v57,

8925, 8947, 8948

3VEB, 3V43. Ve, 3V53, 3VES, 3VES, 8950
8951, FV10, FY11, FV12 FV13, FV14, Fv20,
FV21. FV22, Fv28. FVsz, Fyas, VO141L, ssp
FV3tR 110p
FVBTL, FVEZ, FVE7, FVER, Fv76, VT, FV72

FV74, V77 8op
£VATH, FV44L. FV4ET, FVSTH 100p
FVaTH B0p
avsz 55p
FV41R, Fvd2l 100p
FIQELTY

HQ$200. VCR1000, 2000, 600, 5000,

8100 120p
VCR100 180p
VTR1000, VTR100% 100p
TX3850, VCRI00D, VCR300Z,

VCRE500 T
FISHER

VB57000 248p
vB59000 1209

FVHPS20, FVHP530, FVHP420 60p.
FVHP615, 618, 820, 622, 710. 711, 715, 720,

721,722, 725, 730,

FVHPE30, 540 T3p
FVHPS05. 908, 907, 908, 910, 911, 915,915
918 78p
VBRI, VBSTE00, VBST600.

VBS§800 1000

VBS3500 76p
FVHD120, FVHD40. FYHDSE, FWHP1, FVHP1O0,
FVHP20

110p
FVHD230, 260, 270, 370, FYHP1100. 1200,
1250, 130. 132,
FVHP1340, 1400, 1410, 1240_ 1500, 2000, 200,
210, 250, 3, 300.
310, 320, 2000, 410, 420, 430, 440, 445, 470,
475, FVSD2B05 asp
FVHPS000, 5005, 5050, 5075, 5100, 975, 980,

GHVIZ21, 1232, 1223, 1240, 1241, 1242,
1243, 1244, 1245,

GHV1248. 1247, 1248, 1250, 1266, 51, 2000,
8200, B210, 8215,

VCP4100. VCP130 BOp
GHV1290, 1291, 1295, 1296, VCP4000, £20C,
2300, €301,

VCPA305. 4306, 4310, 4311, 4315, 4320, 4321,
4325, 4326 12

GRANADA

VHSHI, VHSAHI 100p
VHSVHA, VHSWH1, VHEXH1 aop
VHSYH2 30p
VHSBHT, VHSCH 1 180p
VHSBP1 138p
VHSAN3 110p
YHSDS2 128p
VHSAY3 128p
VHSBY3 100p
VHSEY1, VHSEY2 70p
VHSCC1

o e o — L — s5p §
GEC.

4005 150p
V4004 1009
V4007 . 80p,
GOLDSTAR




———

VCR BELT KITS/VIDEO LAMPS & SWITCHES

.
Model Price
GRANADA
WHSDPY, VHEFV2 s0p
WHSTIY, VHSTU2 1500
WHSTI3 85p
WHSWI1, VHEWIZ 120p
WHEXSI asp
VHSYJ2 aop
VHSFI2 140p
VHSEST, VHEFS2 130p
WHSFG1, VHSFG2. VHSFG3.
VHSFG4, VHSF 18
GRUNDIG
w.sam 220, v5400, 410, 416, 435, 4490, 441,
=50, 458, 480 38p

VS&MZZO 228, 202, 265, 267,
IX40800, 0850, 0BBO.
TH0C, 2000, 2080, 2200, 2280,

WS200RC 90p
VS50 180p
WS310, 311, 315, 320, 326, 340, 345, 380, 385,
_s B5p

76p
u‘:aon, £C7955N, SVS 180, WS 170 70p

V5 160, BARCELONA. FLORENZ. GVA00.
00, 4001,

G¥2002. 400, 401, 4010. 402, 403, 404, 805,
238 307,4092, 410, GV411, 412, 414, 415,
478, 43174192, 4200, 420, 230, 434, 435,
G437, 240, 380, 4592 460 454, 470, 500,
501, 5050, 5095,

SVE105, 511, 530, 6386, 540, 560, 5695,
V2005, 4106, SEA100, 4104, 4120, 5102,
5104, 5106. TVR37001

HNARI

vxu VXL8, VXL9, VXUO VXL, VXUS
WXL90, VCRM, VTV 1

VLA, VXLIS. VTV300 70p
W15, VXLE 180p
WXL, VXIL20

WITACHI

¥T11, 14,16, 17. 15, 33,330, 34, 35, 350,38
39, 58, 105, 50

WT5000, V15500, VT18

120p
¥T7000. ¥T8000, VTB030, VTB040, VTB300.

Y8500, 8700 80p
Y1880, VT6500. VTE800, VTS300. VTI500.
NT9700, 9500

YT52. VT57. VT61, VT62, VT63, 64, 65, BS, 88,
5t

WT3000 120p
WT100. 110, 111, 113, 116, 118, 120, 126, 128.)
130, 135, 138,

w7145, 150, 168,170, 175. 220, 225, 250, 255,
258, 260, YT1.30

4500 VMEO0 &
JV.C.

133300, HR3330. HR3380. HR3860,

HRA100 130p

HR7200. HR7300

«E7350, HR7800, HR7610. HRTES0,

487555 78
7Sp

R7700
HRDT10, 111, 120, 121, 220, 225,
SPSD00

80p
=RD140, 141, 143, 150, 152, 157, 158. 180,
190, 250, 257, 310, HRDASS, 565, 566, 725,
755, HRPS0 58¢
HRO170, 171, 180, 210. 21 1, 217, 230, 300,
320, 324, 330, 337, HRD350, 370, 400, 430,
&£, 44 1. 500, 530, 700, 750.950,
HRS5000, 5500, 8004, 5000, BERS060,
SRSE0D, 605, 920, 925 s0p
+D227, 520, 52 1, 522, 527, 800. 810, 620,
£37. 641, 650, B30,
HRDE2D, HRADX20, 22, HRJ200, 20%, 300, 306,/
S8330, HRS10 80p
D820, 550, 560, 580, 590, 840, 860, 670.
20, 730, 740, 770, HRDA20. 860, 870, 650,
510, 960, 980, HRDX20, 28, HRJZ2 10.
HRU215, 315, 316, 318, 400, €05, 407, 410,
211, 415, 418, 507, HRJS 10, 616, 716, 97.
HRSAT00, 5800, SRI200, SHSISEE  80p

R e aOp
e 7
) 180p |
ATS
\XE0G. 730, 735, 750, 755, 765, 850. 6000
Sp

X000, VX2000. YX2500. VX3000,
WKE000 100p

10p |
MITSUBISHI
5200

200p
=S300, 301, 302, 307, 310, 337, 338, 347, 349,
-ﬁ 412, 421, 480, HSB10, 20, 30, HSE10, 20,

11
\\-5!)3, HS304, HS308, HS307, HS 130, By
HS400, HST0O 1i0p
#5318, HS315, HS410 11
=SM1000, 16, HSM23, 25, 33, 32, 35, 37, 54.
35.57.58.59. 68 35p

MNEC.
\‘a:au NE37, N832. NE33 100p
(2o

2o, PVC2400
BX1000, 1600, 1800, 2000, 3000, Noota:
513, 9074, 9016, N9C33, 3034, 9053, 9054,
055, 9056, 3066, 5096, 9110, 9120,

es£ 10, 9570, 9530, $610 asp
RATIONAL PANASONIC

%1300, NVI0PX. NV332, NVI33 NV340.

W7, NV7BS 100p
W00, NV2010. NV3000 100p
WNTO00, NV7200. NV7800 asp

WLBE00, NVBE10, NVas2 145p
W30, 250, 280, 430, 431, 433, 250, 450, 455,
&2 $50, T30, NVT7C. 810, B70, 890, 970, AG
o 1050 1309
AT, MV3BR0, NV4AB0, NVE3D, NV780.
W0 NVESO 70p
AAE00. NVEBB, AGBDTO, AGH01S S00p
WWET. 9. 30.17. 12 ¥4, 15, 16, 18. 30, 130,
X NVHTO 30p
T, VM0, 3000, 3304, 40, 7, 5000

=pe SVMST. £ 70p
Mahd 3 WVMI, NVMS .0
AR PS

sSHaE, VEES20 170p
omsar 100p
ERLL TRESL2 To0p

FEmo WR2500 100p
Dmiik, 190, 756, 291, 292, 468, 471, 582, 571
Z=, 9251, 202, 208, 711, 2135, 212, 213,
= 3% 3%2 313, 3230, 3218, 322, 32, 25,

Model Price

323, 535, VR200V1, 200V2, 20RW7, 21DV,
210V2, 21D, V3, 25801, 25802. 11,12, 302,
303, 305, 31DV1, 31DV2, 31D, V3, 35B11,
3SB12, 35813, 72588, VR300V2, 35802,
35803, 83567, 71584, 71585, 71688,
VRE6582, 91582, 92583, VAS1E0, 6182, 6185,
8285, 8200VRA291, VRE293, 6362, 6367,
VRE380, 8381, 6393, 6467, 6469, 6470, 6581,
8570, 6581, 8670, VRB676. 6710, 6760, 6761,
762, 8870, 6970, 6976. VREE584, BESBI,
92583 85p
VRA4SBY, YR 4458920, VRA58922, VAGALS,
8843, 8843, VABALZ 100w
VR3260. 6349, 8248, 5449, 8548, 6848,

4958820, 6a¢8635, 49584 “110p
VKRS8B0, YKRE855 70p
VRSO 110p

VKR8800, VKREE10. VKRE820

SEA104, VA231, 2310, 2319, 231, 232, 2329,
237, 23, 231, 2410, 2419, 242, 243, 245, 2385,
247, 2479, 281, 252, 258, 287, 258, 33, 19,
332, 3329, 339, 377, 339, 3419, 342, 343,
3489, 347, 3479, 35. 3, 362. 367, 356, 422,
4229, 232 437442 4229, 432, 437, 442, 42,

5, 4469, 447, 4479, 451, 452, 457, 458, 453,
512, 522, 5229, 6379, £42. 647,722 72289,
723,7379. 747, 8389 328.5489  70p |
SAISHO

VR2000, VHLI

VR3B00, 3200, 3300, 3500, 3600, 3650,
VRS4200, 5000

VR3400

SAMSUNG

SV716, 717, V1616, V-621, V1626, VX618,
VX617, VX619, X626, VX627, VX829,

VX714 85p
VBS20, 510, 610, 618, 817, 619, 620, 626, 627,
629, V1510, 520. V1611, 618. 821. 626,
VXS10, 611,520, VT320, 5600 100p
VBSQ0, VB310, V1900, V1810 110p
PX380. 987, #82. SES001, SVI001, SVX307,
319, 322, VB750, 770, 8220. 8225, V1770, 790,
§220, 8225, VK8220, VPX31, VXT50, VX770,
790, 8220, 8225, SES000. 3001 0p
SVX301, 303, 395, $X7301, VBT10, 971,
V1710, 730, 7650. 970, VX710, 712. 720, 730.

7o
100p

970,971,972 100p
¥ X9880 110p
$X7121 a5p |
SANYO

VTCS000, 5150, 6000, 6500, VTCM10, 11, 20,
21,30, 31, 50 Tse
VTCS300, VTC5350, VTC5400,
VPRSE0O

VIC5500

VTCS100, VTC9300 1a0p
VTC1100, 1300, 1500, VHA1100, 1110, 1150,
1200, 1300.

8op
109

VHR 1500, 2370, MVR220 90p
WHRZ100, VHR2300, VHR2600,
VHR2700 10Cp

VHA3100, 3110, 3150, 3300, 3310, 3400,
500, 3700, 3800, VHADS500, 700, TLS1000,
TLS001 20p
VHR1Z0. 130, 14, 141, 143, 14, 150, 151, 153,
154, 15, 16, 171, VHA1S4, 220, 23, 235 240.
242, 250. 251, 274, 257, 310, 330,VHRI3E.
290, 4100, 4705, 4150, 4200, 430, 4300. 4154,
472, VHRAT70, 5080. 5100, 5200, 5300. 5350,
£700. 6850, 7100. VHRT200 7250, 7260, 7300,
7400, 7500, 7520, 7530, 7630, VHR7540,
100, 774, T8O0. 7810. 8000. 8100, 8200,
8250, 8500,VHREB800, 8801, VHRD4400, 4410,
4500, 4600, VHRD4510, 4710, 4890, 67047 5p

VMOB6, VMDBSP a0p
VTR1000 70p
VTCsa16 75p
SHARP

VICZ00, 381, 384, 385, 386, 368, 390, 393, 838,

310, 9300, 9500. VLI700 1009
VCT300. VCT700. VETTS0. VCTB00.

VCED00 i1op
VCB300 115p
VC300. 387, 471, 73, 261, 462, 483, 486, 488,
295, B251

80p
VCa02. 500. 571, 573 581, 582, 553, 583, 585,
VESE3, VCe581 8op
V308, 405, 408, 550, 600, 651, 67+, 881, 882,
682, 684, 685, £93
VC700, 750. 783, VCBF3. VCEVI 70p
V208, 671, 772, 779, 780, 781, 782 785, 786,
787. 793, 800,VCTR10, 7822, VCA100, 102,
103, 104, 131, 140, 170, 202, 03, VCAZ34.
501, 502. 602. 5011, VCB311. 361, VCO801,
802, VCHBS1. 852, 882, VCM73.VCT72 6P
VCAT0, 103, 105, 106, 113, 11613, 211, 234,
244, 254, 30, 33, 35, VCA2S, 37, 40, 43, 164,
28, 50, 605, 51, 52, 53, 54. 55, 56, 57. 58,
VCAB0, 605, 615, 67, 69, 1031, VCBI20,
VCRS97, VCDROS, VCDEDS, 810, 815, VCHS0,
81, 85_865. 910 VC51000.
VCT212, 340, 410, 610, VCT1314, VCTS312, I

313, VCT90ET 80p
_V(TN! = 70p

SONY

SLCE. SLI0. SLTEME 140p

SLCS, $LC7, SLd7. SLJs, SLT7ME 1409

SLCS. $L8000, SLE08D, SLT50 186p

SLBOOCE. SLB0B0E, SLE200, SLBS00  178p

SLVZ255. 126, 213, 225, 252, SLVX1.

203 95p.
TOSHIBA i
V55, V57 85p

VI3, V3T, V3Z. VE1 VE2. VE3. VS600

V5580 38p

V61, V63, V65, V5, VE? 1509

DYE0B, DV8OD, ¥71,73. 74, 75, 77. 81, B3.
8s, 88 z0p
V108, 109. 110, 120, 130, 140, 189, 208, 210,
211, 220, 221, 415,¥421, 609, 610,611, 659,
660, 711, 850 1209
V81 G, ¥95G 115p
V212, 213. 222, 3i2, 322, 403. 412, 412,610,
703. 813

=op
VCPRIE 110p

TELEVISION NOVEMBER 1996

Model Price Model Price Maodel Price
Models & Description Order Price ON/OFF MAIN
Code SWITCHES
UNIVERSAL VIDEO LAMP 8V VLO1  25p S::TNI‘?C])-G e
80mV (310myp YWIRES) USEDON:  C7500,C7500TT,C8500.C8502,
PANASONICVIDEG.LAMPS  VLO2  30p C8712,C8714,C8394,M68-10,
M68-190/99,M70-195,P40.345,
SHARENIDEC CAMES vioz, S0p ST66-1602,T55-340,V7722
HITACHI 5381682 [VT63, VT64)VLO4  135p | PRICE: 140p
VIDEO LAMPS MATSUUSAISHO
AIWA, AKAI, ALBA, AMSTRADVLOS  100p | USEDON:  MATSUI-2190, SAISHO-
BLAUPUNKT, FERGUSON, PST21 30TX
FIDELITY FISHER, FUJITSU, GHICE: 250p
RO LD, Zglez':)sn- K30, K35, K40, KT3, KT4
A : , K35, K40, KT3,
GRANADA, GRUNDIG. HINARI, R o
HITACHI, ITT, JVC (HRD
SERIES), MATSUI, MITSUBISHI SN
¢ b g PART NO: (POWER SWITCH + REMOTE
NEC, 0R|ON,‘ NAT]ONAL, SWITCH)
PHILIPS, SAISHO, SALORA, USED ON: KV1612, MK1, KV1612, MK2,
SAMSUNG, SANYO, SHARP, KV1614, KV2052, KV2056,
SIEMEN, SONY, TELEFUNKEN, KV2062, Kvggs& KK¥2212,
KV2216, KV2252, KV2256
SON.TOSHIBA b ; 3
JHOMSON.TSHIB —— KV2704 KV2705,KV2706,
AKAI, GRANADA (VHSTJ2), VLO'I 25p KV2752PE3, KX20PS1,
HITACHI (VT3000), ITT (VR3912, KX20PS52, KX27PS1
VRP3833), JVC (HR2200, 3300, PRICE: 1.50p
3330, 3660), MITSUBISHI PART NO: g:gl"‘TVg: SWITCH + REMOTE
(HS200), TELEFUNKEN (VR510, TR A e,
519, 610), THOMSON (VK300, PRICE: 200p
305, 306, 3301), FERGUSON 4 PART NO: {POWER SWITCH 26mm)
(300, 16, 22, 24, 3292, 8300, USED ON' V1400, KV1440, KV2040,
8901, 8902, 8303, 8909, 5912, o 'g:%"
PRICE: D
25
SR PART NO: (POWER SWITCH 21 mm +
BLAUPUNKT,ORION (VH1, 2A)VL02  30p REMOTE SWITCH)
NATIONAL (NV200,2010, 3000, L’;E'Z 22’“80 Kv2020
LSRR A B i) PARTNO: 2 PIN (FUNCTION SWITCH)
8610, 8620), SHARP (VC2300, USED ON: KV1612, MKK, V1612, MK2,
5000, 6200, 6300, 7300, 7700, KV2052, KV2056. KV2212,
8300) KV2215, KV2216, KV2252,
- KV2256, KV2704, KV2705,
AKAL 1VS10),GRANADA VLO6 40p KV27086, KV275PE3,
{VHSXJ3), TT (VR3993,3994), KV2756PE3 25p
JVC (HR2650, 7600, 7610, 7650, REPLACEMENT IDLER TYRES
7855), TELEFUNKEN {VRS30, AKAI M132773 M32773 ITo1
535, 539, 550, 630, 650), MZ36696042 1102
THOMSON (V309, 316, 357, ﬁl‘?r‘;%i““ VXPO-‘_”” :1(‘);
| 6861471
VK309, 411,TX8000}, s s
FERGUSON (3V31, 8941, 8942) T e
AUTHENTIC (N850), DECCA VLO7 40p ;‘ég’ﬁ = sg gggga ggg
{VRB300},GRANADA (VHSTJ3, 5o e el
WJ1, WJ3), ITT {VR3913, 3914, PU 55373 ITog
3963} JVC (HT7200, 7300, 7350, PU 55374 IT10
7700) TELEFUNKEN {VR450, NATIONAL  VXP0329 I
520, 529, 540, 549, 620, 640, 920, PANASONIC g" 0343 ‘I‘Z
P 0344 1T13
. ON {V4100,
1920}, THOMSON {V4100 G 0407 T14
VK308, 309, 312, 410}, VXP 0433 T15
FERGUSON (3V23. 29, 30, 8923, VXP 0463 IT16
8924, 8929, 8930, 8931, 8940) # VXP 0521 T17
= VXP 0581 IT18
GRANADA (VHSAY3),SHARPVLOS 46 | sanvo R T 19
{VC200, 381, 384, 385, 386, 388, SHARP NIDLOOSGEZZ 20
390, 393, 9300, 9500, 9700) NIDLO0O6GEZZ 21
. NPLY0107GEZZ IT22
PANASONIC ::'C:ACH
P p
MODE SWITCHES 16p EACH FOR A P;i\CK OF 5 FOR EACH MODEL
NV2000, 2010, 7000. 7200, 7800 (VS50048) 13p EACH FOR A PACK OF 10 FOR EACH MODEL
NV230, 260, 430, 810, 870, 2300, 4300 £3.50
(VSS0T10) £2.25
NVE30 {VSS0081] £2.10 GRANDATA LTD
NV300, 333, 340, 366, 688, 777,778 Tel: 0181-900 2329
R e Fax: 0181-903 6126
NVG21, 25, NVHE5, NVD80 (VSS0175A)£2.00 £
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VIDEO SERVICE KITS

AMSTRAD

VCR700

Contants

BELT SET. PINCH ROLLER. REEL IDLER. VIDED LAMP

Order Code: SKat 550

FERGUSON & JVC

V42443

HRDASYHRO725

Contears

8ELT SET, PINCH ROLLER,
CLUTCH MECHANISM, TENSIDN

Economy Kit Contamts
BELT SET, PINCH ROLLER
SUPPLY CLUTCH, TAKE UP

BAND CLUTCH

Ordat Cade: SK37 £16.00 ORDER CODE: SK38 £400
3VER/59/54/85

HRD V2018021 0/230/300/320/3 7 400:430/530/700/750

HRS5000

Contents

BELT SET, PINCH ROLLER. IDLER ARM, TENSION BAND

Order Codn: SK&4 £7.00
3V29/3v30

HRT200/7300/7350

Contents

BELT SET, PINCH ROLLER, TENSION BAND, IBLER TYRES

Order Code: SKO5 £5.00
3VIV3E, 3839/49

HRD110it 1171207226

Contents

BELT SET, PINCH ROLLER, TENSION BAND, IDLER TYRES

Ordar Coda: SKO4 £5.00
3v313vaz

HRTGO0/ 761076507655

Cortants Economy Kit Contents

BELT SET. T/U REEL TABLE BELT SET, TAS REEL TABLE

TYRE PINCH ROLLER. REEL TYRE PINCH ROLLER. REEL
IDLER. T/U CLUTCH. T/AU IDLER. |OLER TYRE. T/U IDLER TYRE.
TENSION BAND. VIDEQ LAMP T/U CLUTCH

Order Code: SK13 £11.00 OROER CODE: SK34 £5.00
3V35/36/38/3%49

HRDHIGI11/120:123225

Contents Econonty Kit Contents

BELT SET. T/U REEL TABLE BELT SET. T/U REEL TABLE

TYRE SUPPLY REEL TABLE TYRE. SUPPLY REEL TABLE

TYRE. PINCH ROLLER TAS
CLUTCH. T/U IDLER. REEL

TYRE PINCH ROLLER. T/U
CLUTCH. T/U (DLER TYRE. REEL

IDLER. TENSION BAND IDLER TYRE

Order Code: 5K35 £10.00 DADER CODE: SK36 £550
V2973V

HRD7200/7300/7350

Contents Economy Kit Contents

BELT SET. T/U REEL TABLE BELT SET. T/U REEL IDLER

TYRE. SUPPLY REEL TABLE TYRE. SUPPLY REEL TABLE

TYRE. PINCH ROLLER REEL
IDLER. TAU CLUTCH. T/J IDLER.

TYRE. PINCH ROLLER. REFL
IDLE TYRE. T/U IOLER TYRE,

TENSIDN BAND. VIDEQ LAMP TAJ CLUTCH

Order Code: SK31 £10.00 DRDER CODE: SK32 £5.00
IVA4/45/48/53/54/55/57

HRPSO/HRD 140/150/158/160

HRO250/257/565/566/755

Lontanrs Eccnomy it Contents

BELT SET. PINCH ROLLER.
CLUTCH MECHANISM. TENSION

BELT SET. PINCH ROLLER

BANG "

Order Code: SK33 E15.00 ORDER CODE: SKé0 250
FISHER

FVHP05/906/907/908/510/311/916/916

Coarents Economy Kit Contents

BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.

10LER. GEAR IOLER UNIT. IDLER TYRE

TENSIQON BAND

Drdar Code: SKS7 £13.00 ORDER CODE: SK58 £5.00

FVHPE1S/18/820/622/710/718/715/216/720/721 7722725/
TA0/830/820

Contants Economy Kr Conteots

BELT SET. PINCH ROLLER, BELT SET. PINCH ROLLER.

IDLER. GEAR IDLER UNIT. IDLER TYRE

TENSION BAND

Ordar Cods: SK68 £11.00 ORDER CODE: SKes £300
HITACHI

VTHNTS

Contants 3

BELT SET PINCH ROLLER. TENSION BAND. IDLER TYRES

Ordor Code: SKO3 £5.00

UNIVERSAL TRIPLER
Price: £5.00 each

AMSTRAD MODE KIT
Price: £2.75 each

SEE OTHER PAGES
FOR MORE
GRANDATA BARGAINS
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VIDEQ SERVICE KITS (Cont )

VTR

Contents -
BELT SET, TAUP REEL TABLE

TYRE SUPPLY REEL TABLE

TYRE PINCH ROLLER. FFREW
IDLER. CLUTCH PLATE.

TENSION BAND

Order Cade; SK4S £13.00
VTE2/61/62/6/64/65/25/B6/640
Contants

BELT SET, PINCH ROLLER,
FFREW ARM. CLUTCH PLATE
TENSION BAND

Drder Code: SK48 £14.00

Econamy Kit Contents

BELT SET. PINCH ROLLER.
FF/REW I0LER TYRE. T/UP REEL
TABLE TYRE. SUPPLY REEL
TABLE TYRE

ORDER CODE: SK46 05

Economy Kit Coments
BELT SET, PINCH ROULER
FF/REW IDLER

ORDER CODE: SK50 £300

VT400/405/810/ 13/ 14/1 5/18: 420/ 25/ 26/ 28/ 43031735/ 43/250/4 38/
$10/520/25:26/530/35/36/540/545/46/ 48/5 70/ 75/576/580/85/88

Contents T

TIMING EELT. PINCH ROLLER. FF/REW ARM. CLUTCH BASE.

TENSION BAND
Order Code; $K52

875

V10078 10/1 11/ 133/ 105/ 11841 2001 25/1 284 1 30135/ 13871 45/ 150/
250/255/258/ 260/ TLI0

176/220/225¢,
Cortamts

BELT SET. PINCH ROLLER. FF/REW ARM. CLISTCH PLATE,

TENSION BAND
Order Code: SK51

PANASONIC
NVZ000/NV2010

LCootents

BELT SET. PINCH ROLLER.
TENSION BAND. IDLER TYRES

£14.00

NVZ000/NVZ200/N V7200
Comants

BELT SET. PINCH RDLLER.
TENSION BAND. {OLER TYRES

Ordar Cade: SK(03 £500 ORDER CODE: SKi2 £500
NVIONVIHNVISINVILIUNYEE

Contents

BELT SET. PINCH ROLLER, TENSION BAND. I0LER TYRE

Order Coda: SKOT £5.00
NVZ000NV2010

Comanty Ecanamy Kit Contents

BELT SET. PINCH ROLLER. FF BELT SET. PINCH ROLLER.

IDLER. PLAY IDLER TENSION IDLER TYRE. PULLEY TYRE

BAND. VIDED LAMP

Order Code: SK13 f6.00 ORDER CODE: SK14 £iso
NV7000/NVZ200/NV7 800

Loarenis Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. PLAY IDLER IDLER TYRE. CLUTCH TYRE
TENSION BAND

Ordar Code: SK1? £850 DRDER COOE: SK12 325
NVI0W/NVI30/NVIII/NVIS/NV3IEE

Comtents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SETF. PINCH ROLLER

IDLER UNIT. PLAY IDLER. IDLER TYRE. PLAY IDLER

TENSION BAND

Order Code: SK15 £1.00 ORDER CODE: SK1§ £325
NVGI/NVEYNVGINVG 1 IINVGIZ/NVGI4NVE 1S/NVG 16/
NVB1RANVE3WNVG 120/NVE 120/NVG 200NVHSS (PX/ACK

AB1810[P/K)

Comants Economy Kit Cortents

LOADING BELT CAPSTAN LOADING BELT. CAPSTAN

BELT. PINCH ROLLER IDLER BELT. PINCH RDLLER. IDLER.
TENSION BAND TYRE

Order Cada: SKZ7 £65.00 ORDER CODE: SK28 £1.00
NV332

Conterts Econsmy Kit Contants

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

PLAY (DLER FF/REW IDLER PLAY IDLER TYRE FF/REW
TENSION BAND. FF/REW TYRE IQLER TYRE

Order Code: SK29 £1200 DRDER CODE: SK3) £5.10
NV Z30/250/260, 260/430/450/ 460/470/650/81 /8907

AB1200PK/AG1500PK

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER. TENSION BAND 10LER TYRE

Ordar Cods: SKZ73 £5.00 ORDER CODE: SK24 375
NVEDU/TV V683

Contents Economy Kit Cortents

BELT SET, PINCH ROLLER, BELT SET, PINGH ROLLER

PLAY IOLER. FF/REW DLER. PLAY IOLER TYRE. FF/REW
TEKSION BAND IDLER TYRE

Ordor Code: SKZS £1200 ORDER CGDE: SK26 £6.08
NVI3WNVITD

Conteats Econonmy Kit Cantents

SLOT IN BELY. LOADING BELT
PINCH ROLLER. IOLER UNIT.

SLOT IN BELT. LOADING BELT.
PINCH ROLLER {DLER TYRE

TENSION BAND :
Drdar Lode: SK13 i5.00 OROER CODE $X20 £i00
NVITO/NV3a0v480/630/7 B B30/850/A GZ100P K/A G2200P K

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET PINCH ROLLER

IDLER. TENSION BAND IDLER TYRE

Order Code: SK21 £5.00 ORDER CODE: Sk22 27
NVT73/NVT8S

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELY SET. PINCH ROLLER

IDLER UNIT. TENSION BAND 1DLER TYRE

Order Coda: SK17 £6.00 ORDER CODE: SK12 £4.00

VIDEO SERVICE KITS (Cont.)

SHARP

V38!

Contants Economy Kit Contants

BELT SET, PINCH ROLLER. BELT SET. PINCH ROLLER

REEL IDLER, TENSION BAND. REEL IDLER TYRE

VIDEQ LAMP

Ordsr Cods; SK&? £8.00 ORDER COOE: SK48 0825
VCB00VCET1/VES81/VC582/V C583 VL 584/VC5F3

Contents Economy Kit Cortents

BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL IDLER. TENSION BAND REEL IDLER

Order Cade: SKeg £950 OROER COOE: SK&1 £5.00

VCI8UVCTBI0NVCIEZZVE I8/ VETREVE 793/ VCE0/

VCAN00VCAHI/VCAI04/VCAZR
Comfeots Econosry Kit Contsnts
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
REEL DRIVE UNTH. TENSION REEL DRIVE UNIT TYRE
BAND
Order Code- SKB4 £1350 ORDER CODE: SK&5 B
VC881/VL682/ VB84V ESS/ VLB VLHIYVLEFIVETO0
Contyats Economy Kit Contants
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
REEL DRIVE UNIT. TENSIDN REEL ORIVE UNIT TYRE
BAND
£1350 ORDER COOE: SK63 £5.00

Order Code: SK&2

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

BACKUP BATTERIES

REPL.ACEMENT PHILIPS NI-CAD BACKUP EATTERIES
Replaces Ferguson Part No:

00E 6-067-00), used on TX10, L2V 9p
Replaces Philips Part Nos:
138-10138, 138-10213. 1.2V - SCmAh 75p

Replaces Philips Part Nos:

138-1229, 2.4V - 90mAh £1.35
REPLACEMENT FERQUSON NI.CAD SACKUP BATTERIES
Replaces Ferguson Part Nos:00E6-066-001, 2.4V

Used on: 3V35, 3V56, 3V58, 3V6S 150p
REPLACEMENT
LINE OUTPUT
TRANSFORMERS
Dascription Price Order
Code
HITACHI 2433752 15000 LOTD1
ORION 3714002 1500p LOTo2
FIDELITY ZX300 1500p LOTO3
FE£ TX100 90 DEG 1500p LOTO04
SABA 450007182 1500p LOTOS
FE TX30 WHITE 1650p  LOTO6
ITT D307/37 EQ 1600p  LOTO?
BLAUPUNKT 210 1500p LOTDAB
GRUNDIG 2922010 1600p  LOTO9
11T CVC800/1/3 1500p LOT10
ITTD218/37 EQ 1600p Lot
NORMENDE 5255 1800p LOT12
SABA 21000 200 1600p LOT13
SALORA T238 EQ 1650p toT14
SABA 811-50-24 1600p LOT15
SARA 770223500 1600p LOT16
TELEFUNKEN AT1 1450p LOT1?
TELEFUNKEN EQ 140Cp LOT8
SALORA FM02188 1600p LOT19
NORMENDE 5255 1600p LOT20
T CVC 1150/1 1500p LOT21
ITT COMPACT 80 1500p LOT22
FE TX100 GREEN 1206p LOT23
HINAR! CT4/5 5113 1500p LOT24
SELECQ 6320410 1600p LOT25
BLAUPUNKT 8667 1600p LOT26
ITF COMPACT B1 1450p LOT27
ITF CT3326 MUL 1500p LOT28
ITT DO66/37 EQ 1600p LOT28
ITT 3548 EQ 1500p LOT30
LUXOR 5810110 1600p LOT21
SABA B49380920 1600p LOT32
HITACHI 2434141 CP 1200p LOT33
FE TX100 110D 1500p LOT34
HANTAREX 28021 1600p  LOT35
SHARP C3700 EQ 16400p LOT36
HITACHI 2432981 CP 1300p LOT37
FERGUSON 00D 3-508-002 1650p LOT38
Fits Chassis TX99 41cm + 51cm
Used On; 51K2, 518, 51J7, 41H3,
41H3, 41H2, 51K3
PANASONIC TLF14567F 1850p LOT39
Used On: TC2043, TC2243, TX300 -
PANASONIC TLF 14568F £15.00 LOT40
Used On: TX2231, TX2244
PANASONIC TLF14584 Z000p  LOT41
Used On: TC2216, TC2160.
TX1752, TX2112
TX2112, TX2162, TXC22 .
PANASONIC TLF14586F £18.00 LOT42
TC1651, TC2051, TC2061,
TC2253, TC2263, TX5500
HINAR] 1600p LOT43
Used On: CT15
HITACHI 2434274 1250p LOTad

CPT2174, CPT2176, CPT2178, 2434274
We stock fine output transformers for ovar 100 different
models. Please ring 0181-300 2329 for more information.
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IDLERS & PULLEYS REPLACEMENT

A 3
*E12 VS4-5 VS1E

FF-REW IDLER MI1327773
VE1 8 12, 56. 58, 59
¥S1-2, V525, V516 T-UP IDLER 8v327815
1‘5!.5 12,59, 59

IDLER BV321070
\sus 128, 155. IDLE 123889602

M,
V185, 240, 244, 245, 247, 248, 150 512 515,616
VS22, 36, 105. 112, 115, 118, 208, 22¢

V7100, V59300 T-UP IDLER PU47752
w9500, VEIBO0

100, VSE300 UNLOADING P4£8381
w5500, VSIE00 IOLER

Y00, VS59300 REW IDLER PUAB3E0
w5550, V53800

s ] IBLER BV335087
¥513.4,9,12 REEL TABLE BR347731

58

¥523, 35. 37, 53. 66 CLUTCH MLI73043
VS8E, 75, VSAT?

w5500 FF IDLER 8V321781
VSET00 REW IDLER W321762
AMSTRAD

WCRTO00 IDLER 150280
TR CLUTCH 150873
VCR690, VCE200, VCREDD

TWR?. VCR4500 GEARHOLDER 161284
WA4500, ¥YCRE200, VCRS00D

TR, VCR2600 REF CLUTCH

yCRS200

+CRS000, VCRE 180 CLUTCH 153202
WCAL500, VERI000 CLUTCH

MOD KIT {TAPE CREASING)

WG KIT TAPE CREASING FOR AMSTRAD
wCH2500. 4600, 4700

FERGUSON

Z/O0. 3V01, VIS T-UP IDLER PU47752
2422,3292, 8900, B904, $806
I8, 3V22 T-UP {DLER PU49280

2963, 8909, 8912 6922

FT3.3V29, IVI0, REEL iDLER PUaB9E7

331, 3V3i2, 3V35, 8923, 8924, 929, BI3D, 8931, 8940, 8341, B4
I, 3V ROLLER ASSY PU4S042A
I8, JV3I0, IV T-UPIDLER

230, V35, IV3IE, IV3B, 3V3S, 3V4E, BI30, 8937, 894D, 8341, 8942
T2, 3V30, V31 T-UP CLUTCH 51380

Fv3s, IV36, VB REEL IDLER PUSS374

F¥E. 3V48, 8943,

35 3V36, 3vas T-UP CLUTCH PUS5373

IV, 3V49, 8943,

358, 5V5D. IVE4 IDLER ARM

2455, TVAD, TVI1. TV12, FV13. FV14. FV20. FV‘M FV22 FV?G
B30, FVaR, FV33, 8950, VC141L

a2, 3V43 CLUTCH ASSY PUS5822
Fw23, 3ves, 45 CLUTCH ASSY PUE7858
Ty48, 3V53, 3V54, IVSS, 3WE7, 8947, 8948

vy, Vi3, 3Vad T-UP CLUTCH PU56043-7-4

F#25, 3V4B, 3VE3, IVS4_ 3VES, 3V56. 3VS7, 8847, 6348

TadZ 3V43, Va4 SUPPORT CLUTCH  PUS8044-1-5
TW45, 3V48, 3V53, VB4, 3VES, 3vse, AV, 5347, 8348
2¥00.3V01, 3V1S LOADING IDLER PUaseat
2§22, 3292, OO0, 8901, 8902, B903. 8904, 8906, 5909

3512, 8922

Z/00, 3VOL. 3Vi6 REW IDLER PLIA4380
392 BS00, 8901, 8904, BSOS

18, 3V22, 8902 IDLER PU49281
508, 8912, B92Z

SyHP220. 520, 630 FF-REW PULLEY HIS38531

FREP515, 518, 620 COMP. IDLER ASSY  R1430420400000
SVHPA22, 710. 711, FYHP720, 721, 722, FYHP726, 730, 830
. 905, FVHPS06, 910, 911, FYH$15. 918, 918

FHP615, 618, 620 GEAR IDLER ASSY  R1430400400800
PPe22, 10, 711, FYHP720, 721, 722

FVHP725, 730, 830, FYHPAad

S¢HPE1S, 8186, 820 REEL T-UP ASSY R1430410400900
FUEHPE62. 710, 751, FYHPT20, 721,722

SVHPT25, 730, 830, P840

=EP908, 506, 908, GEAR IDLER ASSY  R1430250402400
S¥HP910, 911, 915, FVHPI 16, 918

SWHPS7%, 980, 950, (DLER R1430220400700
FHPT93, 5000, 5005

FaiP5050. 5075, 5100 .

Se=iDL, 55, 140 REEL DRIVE ROLLER

FaWP1, 10, 20 v

S PIT5, . 990 CLUTCH F12430%10404200
FyHPAZU, 520, 530 1DLER b

SWHP420, 520, 530 TAKE UP IDLER

Ty=Pos0 LOADING GEAR

V223500 REEL DRIVE PULLEY £3.20

VEE3500 IBLER

VS57000 REWIDLER

SOLDITAR

GeA1221, 1232. 1248 CLUTCH GEAR 4350384
SHV1243. 1242, 1243, GHV 1244, 1245, 1245 GHV1247, 1248, 8000,
SVE200, B210, 8215, GHVPS‘J VCP4100, 4130

S22, 1232, 1240 IDLEI

SEV1241, 1242, 1243, GH\HZ“. 1245, 1245, GHV1247, 1248, 8000,
S2200, 8210, 8215, GHYPS1, YOP4100, 4130

WXL VXL20 REEL IDLER 40000008
IDLER
T4 VXLIS IDLER
WXL35 CLUTCH

WL ¥VXL12, VXL26 LIMITER POST

W VLIS VTVI0

Kl s VXLE CLUTCH

s VXL6 GEAR HOLDER

wxi7. VXLE, VLY CLUTCH

-TACH

T VTES64 CLUTCH ASSY 6878515

WM, 77, 19,38 67, 86 Bﬂ 34, 35.39.52. 61

& 5 85, 330, 840, VT

¥TX0-220, 100, 110 CI.UTCH ASSY 6886324

Tl 71, 15, 118, 200

TE 128 130, 135, 139, 145, 150, 175, 2285, 250,

= =a 2600, VTL30

300055300, 7000 FF-REW IDLER 6413663

STESI-ET00

ATEOC-T300, 7000 PLAY IDLER 84142217
6383531
8281471
6861482
8881481
631505
857043
6886971

IDLER
-—x'sst'lwuwasaaaeszmez
T a9 B8, 330, 540

-'**m 310 111, 132 FR-REW ARM 8886792
= TI8 118, 120, 125, 124, 130, 135, 138, 145, 150
TS, 223 225, 250, 255, 268, 250

T e A1) 473 FEREW

A 25 218,420, 425, 426, 428, 430, 431,435
ETaL #2458, 610, 518, 520. 525, 526, 530. 536
WSS 5an 525, 546, 548, 570, 575, 576, 580. 585
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£1.50
£3.75

£3.30

£4.50
£5.50
17%p

350p
100p

200p
200p

150p

1200p
1050p

180p
£4.00

£1.70

80p
220p

VTESS, VIME2E, 626, 630, 635, 835, 540, 845, 548, WS&DBS

VT400, 405, 410, 413 CLUTCH BASE $89695

VT414, 415, 418, 420, 425, 428, 428, 430, 231, 435

V438, 450, 498, 510, 518, 520, 526, 526, 530, 535 >

VTE34, 540, 545, 546, 548, 570. 575, 576, 580, 585

mwmszsmmmsmmus,mmm
T-UP 1DLER LARGE} £4.50

VTIWOD RE IDLER

VT80, 6500, £800 FS-BRAKE 6861505
VT9700. 3900

HITACHE TV

OUTPUT MODULE HM 6251

OUTPUT MODULE HM 5232

Jve

HR330, 3550, 4100 T-UP IDLER SML PU£280
HR7200, 7500, 7650 7-UP CLUTCH PUS34524
HA7855, 7100 7350, 7810

HR?220C. 7300, REEL IDLER PUABSE7
HR7600, 7610, 7550 7655, 7700

HR7500. 7610, 7550 ROLLER ASSY PU43042A
HRTE655, 7700

HR3300, 3660, 4100 T-UPIDLER LRG PL47752

HR7200, T-UP PUS14D2A

7600, 7860
HR?7655, HRD110, HRD111, HRTJQO 735D 7610, HRD12G-121, 22%
LUTCH PUSS3ITI

HRDT10, HRD120-121.
HRD225. HRO 111,

T-UP CL!

HRD110. HRD120-12%. IDLER ARM PUSS3ITL-3E
HRD225, HRD111
HRO170, 180, 210,230 IDLER ARM PUISB465

HRAD320, 370, 400, 430, 470, 530, 700, 750, 950, 3000
B

HRS5000, HR:

HRD455, HRD725 CLUTCH MECH PUS58822
HRD120, 150, 167, 158 CLUTGH MECH PUS7658
HRD180, 250, 257, 585. 566, 755, HRPSO

HRA3300, HR3330 REVY IDLER PUIAG250
HR3860. HR4100

HADM40, 150, 157, 158  TAKE UP CLUTCH PU56043-1-4

HRD160, 250, 257, 4865, 565, 566. 725. 755, HRPSO
HRD140, 150, 157, 158 TAKE UP CLUTEH PUS8044-1-6
HRD150, 260, 287, 455, 585, 568, 725. 755, HPAS0

MATSUI

VXG0, 735, 750, 755,  CLUTCH 850400005
VX810, 820, 850, 88G, 230

VX730, 735, 750, 755 LIMITED POST LEVER

VX770. 800. B10, 880 ASSY

VX990

VXBOOA, V. {DLER REEL

VXB00A, VXH20 REEL UNIT CLUTCH
MITSUBISH!

HS306. 307, 315. 318,  GEAR ASSY 5226800201
HS5400, £10, 710

HS337. 338, 347, 349 IDLER 552801701
HS411, 412, 421, HSB10, HSB20, HSA30, HSE 10, HSE20, HSE30.
HSE7Q

HS306. 307, 318, 318 IOLER 641034301
HS5400. 410, 710
HS347, 349, 312 22902002

IOLE
HSB10, HSA20, HSB3. HSE10 HSE?D, HSE3D, HSE?D

HHS337, 338, 411, 421 552801801
H5200 TAKE UP IDLER {LARGE}

H5200 UNLOADING IDLER

HS200 REWIND IDLER

HS306. 307. 318 319 SUPPLY REEL £22A60101
HS5400, 416, 710 DISK

HS320 REEL DISK 522C06301
HS337, 338, 41, 421 REEL BISK 522P00651
HS300. 301, 302, 310 PULLEY 522005201
HS306, 307, 318, 319 GEAR WHEEL 1071101
HSa00. 410, 710

HS308, 307, 318, 319 GEAR WHEEL 521071001
HS400, 410, 710

NEC

NE3D NB31. N832 N8I3 TAKE UP CLUTCH
NB30, N831, N§32. NEX3 TAKE UP IDLER
NE20, NB3Y, NB32. N833 REEL IDLER
TAXE UP IDLER SMALL
N311, K915, N918, N917 REEL DRIVE PULLEY
N3012. 9013, 9014, 5016, 9033, 5034, 9054, 9055. 066, 8110
N3510, §520, 9530, 9610

NATIONAL
NV322, NVB0O. NV6BS, (DLER UNIT VXPO4E3
NVT77, NV788, NV332 AGE100. 6200, €800, 6510

NV300, NV333, NV340  IDLER ARM

Nv3se

N300, NVI30, NVa33  IDLER UNIT VXPO401
NV340. NV38E

NV300, NV330. NV333  PLAY IDLER VXPO433

NV340, NV366. NVBSs2Z0
NV300, NV332, NV3I13  ACTION GEAR

vDGoa18
Nv3a0, Nv366, NV600. NVT77. NV788, NVv2000, Nv2010, 3000, 7000

AGB010, AGBA1S
NVIs, NV!BB, NVZ000 LOADING GEAR VXPO325

INTERME DIATE GEAR VXGDO17
. NVT7E8,

AGED‘ID AGBO15

NV330, Nv333, Nv3a0 CAM GEAR VXGO158
NV3G6. NVTIT, NV768
NV230. NV250, Nv260  IDLER ARM ¥XPO521

NV2000, NV2010, 3000, 7000

12009
1050p

240p
180p

€1.30

£1.60
280p

2%

£3.80

40p
£2.7%
£0.60

£2.00
£0.85

£1.00
110p

NV280. NV370. NV383, Nv430, NV250, NVieal. Nv4s5, NV470 NV480

NV830, NVE50, NVFS0. NV780, NVE10, NVB30, NVESD. Nvaz

NVG7, NVGS, NVG10, NVG11. NVG12. NVG14, NVG1S, N’VGN,VGIE

NVG30, NVGA00, AG1000, AG1200, 150C, 1810, 2100.

VDGIZ00
m NVmNVESO N‘VG‘IO NVG1Z NVG18
NV730, NV770 IOLER UNIT VXPO58T

V2000, 2010, 3000 IDLER UNIT VXP0331
NYZ000, 2010, 3000 IDLER UNTH VXP0329
NV3000 CAM GEAR VDGO0ES
NY7000, 7200, 7800 IDLER NIT VXP03a4
NV7000, 7200, 7800 CLUTCH VXPO343
NV8150, 8200, 8300, IDLER UNIT VXP0245
NV 5400 3600 8510 Bs2e
PLAY IDLER VXP0243
NVM'W w?ﬂ
Nvs620 CLUTCH VXPO343
NVI32, NVE00, Nvees  IDLER VXPO4BE
NVG, NVG21, NGV25  PULLEY UNIT VXPOT67

NVGA0, NVG4S

NVZ30, Nv250, NV280 WORM WHEEL VHPO604
KNva30, NVa50, NV450. NV465. NYE50, NV730, NV770, NVE10
NVE70, NVE9(. AG1000

NV370, NV3ED, NVE30 IDLER VXPO523
NV780, NVE3D

NV370 CLUYCH GEAR
NVGT, NVG11, NVG12Z  WORM WHEEL VXP0ER1
NVG14, NVG15, NVG18, NVG30, NVG120, NVG 120, NYG406, NVHTD
NV2000, 2010, 3000 LOADING GEAR VDGO03IS
NVI0G0. 7200, 7800, B250

NV230, NV250, NV370  LQAIDNG GEAR VXPO520
NV430. NV250, NV4S0, NVE30. NV730, NV770, NVT80, NVat10

VXPO585

NYB30, NVB9D, NVG7, NVG 10, NVG12, NVG15. NVGI0. NVG120

NGV130, NVG400, NVHTO, AG1000

NV230, NV2506, NV260  CLUTCH GEAR

NV280, NV430, NV250, NV730, NVIT0. NVB10, NVB70, NVESO
NVG7, NVGT0, NVG11, NVG12, NVG14, NVG15, NVG18, NVGI0
NCG120, NVG130, NWG400, NVH7C. AG1000

NV230, NV250, NV280  LIMITER ROLLER

NV280. NV300.

NVags. NVE30. NVEED. NVZT?, NV780. NV78S, NVE1D, NVE30,

£1.20

£2.50

£1.60

NV333, NV340. NV366. NVI70, NV430. NVA50, Nv45d

NVB5Q
NVE70, NVE90, NV2000, Nv2020. 7200, 7800, NVGT, NVG10, NVG12, NVGH4,
NVGTS, NVG18, NVG3a, NVG120, NVG130, NVG‘W. NVH70. AG1000

SAISHO

VR605 VREBOO, VRSO0  CLUTCH
VR1100, 1200, 1500, Z500. 3200, 3300
VR3500, 3600, 3800 LIMITER POST
V‘H.'HW‘IZDU 1600. 2600, 3200, 3300. 3500, 3600, 3700

850420000 a20p

£1.30

VRBOS, VRBOO, VRYOO  IDLER 280p
VR705. VRBOS.VRS05  IDLER 110p
SANVO

VR1110, 110, 1200 IDLER 143-0-6627-14730  £3.00
VR1300. 1600

VICS000, 5150. FF-REW IDLER 143-0-741T-20001 2609

8000
WYCA500. VICMI0, M11, MIO,MZT M30, M3, M5O
VTCSIM VTCI300 101 143-0-551T- 01100
143-5-547T-00200
143-0-8627-10350

FF ROLLER ASSY
vrcw M11.M20. M21 REEL DRIVE PULLEY

VICM, M31, M50

VHR2100. 2300, 2500  IDLER 61303735%9 300p
VHR2700
VTC5000, 5150, 6000 PULLEY 143-0-662T7-01201 £85.20

VTOB500
VTCM10, 8%117, M20, M2TPULLEY 143-0-662T-10350

VTCM30, M3, M50

VHR3100. 3300, 3310  REEL DRIVE 143-0-6627-15621  350p
VHR3400. 37003800  ROLLER
VHROS00. VHRD700
VPR5800, VIC5300 LOADING ROLLER  143-0-667T-03800 80p
VTC!
YTC3000 FWD LIMITER £3.60
vIC IDLER 7500
SHARP

IDLER ASSY NIDLOOOSGEZZ 11

op

IDLER NIDLOGOSGEZZ 110p

VCBOO, 651,851,882 IDLER ASSY NPLYVO10IGEZZ  £6-15
685, 693, 609. 700, 783, VCEFR, VOBV

| FAULT FINDING GUIDE BOOKS |

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

Price £8.50 - No VAT.
Video Recorders Edition 4
Lists more than 4500 faults for
43 different brands
Price £12.75 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; BOOKG2

[ Satellite Repair Manual Edition 3 I

A comprehensive guide to receiver —|
reviewing, featuring stock fauits and |
installation tips.

Price 1400p Only No VAT Postage 100p
Order Code: BOOKO3

SEMICONDUCTOR COMPARISONS 199%
Listing more than 29,000 Semiconductors with
suitabie alternative complete with descriptions
and base information.

Price: £14.50 — No VAT. Order Code: BOOK04

~ VIDEO CLEANING STICKS |

Order Code: SP14
Price 17p each  15p each pack of 10pcs
13p each nack of 25pcs

[ VIDEO MAINTENANCE TOOLS
Set of 8 Allen keys packed in
a plastic wallet
Order Code: TOOLY
Price 125p

d for video

Specifically d

UNIVERSAL HEAD EXTRACTOR TOOL

Hand tooi designed for axtracting hard
to remove heads without demage 1o
either the head or the mounting
assambiy. Adjustable so a3 to suit
various brand heads.

PRICE - 600p

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




Satellite PSU Repair Kits. Replacement Video Cassette Housings e L
Experience shows that 50% of all receiver NAME MODELS ~ copE PRICE
power supplies ‘bounce’ unless the AXAl V335, V553, V855, VS5, VSTS CHIB 2000
correct precautionary measures are taken GRANADA VHSOPY CHOS 1thop
when being serviced. A kit of all the VHSYJ2 o 28009
recommended parts is supplied for the 4 GOLDSTAR GHYIZ00P, 1231P, 1295P, 3400, 73401, GSE1295°, GSE1591P, 200010, 200510 S 20000
most popu lar models, which when fitted VCPAZ00, 4300, 4301, 4305, VCPA306, 4311, 4115, 4316, 4320, 4321, 4325
should overcome this. . GHVSI, 1221,1222 1200 1241, 1242, 1784, 124, 1243, GHVEOR0, K20 CH 2300p
FERGUSON B JV.C. 3v38, 3V39, 843 8944, RAS1, 3w3S, 3V38, 3vas, HAB 110, 111, 120,121, 225 cHO 28000,
MAKE & MODEL HOEHENRE ELCE VA2, VA3, VA4, 335, 3V43, 3VS3, IVSH, 3VS5, 3V, 8945, 8947, 3944 HRAD 140, cH? 28000
PACE PRDE00, PROS0D SATPSUT 150 141,150, 157, 158, 160, 250, HROZ57, 455, 565, 566, 728, 755
PACE 553000, 9200, 9010, %120, $220 SATPSUZ 850p §348, 8950, FVI0B, 121, 134, 14T, 208, 21A, 221 28, 395, HRDZ30, &30, 530 o 20p
AMSTRAD SRDB10. SADE20 $ATPSUZ as0p VS0, 359, IV64, IV6S, FVI1R, 8950, 8951, HRD170, HAD18D, HAD370 CHos 2800p
AMSTRAD SR0500 SATPSU4 3s0p AR cH9 13000
HRDS1S, 520, 527, 540, 550, 580. 600, 610, 620, 660, 670. HRDE30, 840, 850, 860, 4050, CcHo 20
= T 6500, FVI7H
HRIYS40, 550, &30, 860, 910, 560, HAD970, HADX20, FERSUSON FVsTH cHz? 24000
1T VR30S, VR30S cHol )
**** i VRI916. 3975, 3946, 3943, 3976, 395, 7995, 3997, 6940 X cH2 2800p
VR?915. 3926, 3546, 2943, 2976, 3966, 39, 3997, EM8 = cHO2 800p
NATIONAL PANASONIC N7 T o e T 1300
NEC. NE30EG, NEZ1EG, NE31EG, NE3Z, NBI3EG R cHO1 7800p
JUST ARRIVED = e
PHILIPS s CASSETTE LIFT ASSEMBLY {63120368) DV185, 190, 286, 471, 562, 751, VRE180. CHOS 1100p
I 6182, 6185, 6285, VRG230, 6291, 6233, 6362, 6357, 533, 6467, 6468, 6470, VRESET,
‘ 6570, 6760, 6761, 6470, 6970
[ o2 2500p
Yok kok G I
h 43586 cH 2500
| SHARP VCATOD, VCHES1, VCHBS2 o2 2900p
[ VCAI02, 103GV, 106. 106GVM. 2545\M CHE3 ®0p -
POWER VCS211, 244, 5095, 605, VCBZ30, VCDB065, E106, VCT212,310, 4106, 610 oHe 2009
SUPPLY REGULATOR RELEUENS S g 2 e 0
THOMSON V320, 321, 323, 326, 4200, 4300 i cHOY 28000
! VM2, 343, 352, 353, 360, 364, 360, 4210, £230, 4260, 4400, V500, 6000, 8540 . cHOZ 28000
ALBA CTV10 TRAVELLER TOSHIBA Vs, vs? oot
Service Aids
= Cassette DC Motors
DESCRIPTION VOLUME COOE  PRCE 2
NIKKAI BABY 10 MOTOR TYPE PRICE
VIDEQ HEAD CLEANER =L T To | S — — mem—
| SWITCH CLEANER 176ML SPO2 170p = e 1%
| — M 1
[ SILICONE GREASE 200ML T (el T o e e T
| 12V €V MOTOR 17
FREEZE IT T170ML sPoe  ;op o X
ORDER CODE: BABY 10 FREEZETT ML T o AL U _mp
FOAM CLEANER HOML SPos 1m0 132 CEwMOTER ol
1 I} —
[ PRICE: 1200p + VAT e e
| ANTLSTATIC 150ML __s®s 1 | Cassette Tape Heads .
| AEROKLEANE 135ML SPO7 2p HEAD TYPE PRICE
AERQDUSTER 150ML sPee  J0p MOND HEAD ] ap
AERO QUSTER A00ML SPI7 550p STERED HEAD 5 110p
" PLASTIC SEAL 200ML SPog 20p MINI Toop
Audio Controt Head - - INLHERD, 1
AMSTRAD ORIGINAL NO; 150751 st EANE S ML ST ) AUTO REVERSE HEAD 20p
Used on: AMSTRAD TVRY, 2, 3, VCRA500, 4600MKII, 4700, COLDKLENE 250ML SP13 zop S
FUNA[ V52, VCR4600, 4800, 5200, 5600, 6500, VIP3000, 5000 oldering Accessories
Also fits: FIDELITY, FUNAL HINARI, PROLINE, SCHNEIDER, {2 T 200 o SA= D0Cerg Accery e =
TOWADA, UNIVERSUM ORDER CODE: AHO1  PRICE: 1350p |  ADHESIVE 120 Q0ML P13 190p DESCRIPTION ERDEREERICE
I AMSTRAD ORIGINAL NO. 153134 LABEL REMOVER 130 00ML SEa iy || - ST
| % . 25 WATY 240 VAC (XSZ5W 240V) sim 90p
sed on: AMSTRAD DD8S00, 8904, VCR2000, 6000, 6100, 8500, REienTg il T A
8602, 8603, VCR604, 8700, 8704, 8714, BB0C, 3005, 8244 IS AT ACDGIaW a0 Sl LB
Also fits: ANTECH, BONDSTEC, CASIO, CROWN, FIDELITY, TUBE SILICON GREASE 50 GRAMMES se 2 25 WATT SPARE ELEMENT s asop
GOLOUHAND, GRANADA, HINARI, MARQUANT, OMEGE, PROFEX, 15 WATT SPARE ELEMENT S164 as0p
| SCHNEIDER, SEG, SENTRA. SHINTOM, TASHIKO, TATUNG, oS C N SEA TR T T ERsME S = e — = S
! TOWADA, UNIVERSUM ORDER CODE: AHOZ  PRICE: 145 1
£ & heTUBE S LICONSEACANTCI AR U7 S Sy SOLDERING STAND iMADE BY ANTEX) swe w0
Replacement Audio Control Video Sound ::_E HEATISINKCOMEOLNOR 5 CRAMMES SHB. D SPARE SPONGE : Sl
Head for National Panasonic o Cpaen 2L S Sl
- . = o
PARTNUMBER MODELS PRICE SERENCIEANER 2oL R e veis T o
VB 0080 NVGTatc e COMPUTER CAREXIT = S 2P | 2 5w5 500 GRAMMES  sm g
| VBROOSO NV300, N340 et 815p All the abova items sre manufactured by Servisol DESOLDERING AIDS
b T e o _ SDLDER MOP STANDARD GAUGE 1.2MM X 1.5M s1g7 Bp
= — if you purchase more than one Servisoi Product, postage & package SOLDER MOP 1.2MM X 1081 sn3 4000
| VBRO103A NV250. NVAS0 enc 625p will be charged as follaws: DESOLDERING PUMP 5105 320p
SPARE NOZZLE 5106
VBRI = S 300p for Gecans  460p for more than 5 cans e R 5 =
8 way Preprogrammed Universal Remote = 3 3 -
Control | coPickups GRANDATALTD
A single remote contral to oparate Telavisions, Videos and Sateflite SONY OFTICAL PICK UP
Receivers. Plus Auxiliary Options| PART NO: KSS210A SONY CDPC 301M, CDPC 305M 2200p =dim
@ispiscesiupituitemmaswithlopnapiSimpla@idigilsaluplioutins Fits most Sony, Akal & J.V.C. Portabia Hi-Fi and Midi Systems el: =
- Controls 10405 of models * Teletext functions with Fastext = =
* Clear {large key} layout - Code Saarch Facility PART MO: KSS2108 A
= Stylish and sasy to operate + Replace broken or iost remotes USED ON MODELS: F = 01 81 903 6 1 26
- Original remote not required CFD100, 105L, 120, 300, 245, 454, 455, 50, 500, 55, 58, 60 a x - =
Order Code: 8 WAY  PAICE: 1450p » VAT | CFDES, 750, 755, 760, 765, 770, 775, 4408, W100, 1005 22000 =
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REMOTE CONTROLS

Description Order Price | Description Order Price 5
4] ehie T VCR ALIGNMENT KIT
GRUNDIG PHILIPS {continued) CONIARSY e,
TAPE PA
TP160E AC107 900p | AL AC 301 750p . nurszeo:l:nﬁémm Hm:fnngmns {uf;rﬁs
TP200, TP300 RC380  750p | KT3TEXT ACS5301  750p e - 03omn
| TP400 RC 401 675p | RC5352 RC5352  750p + RCA ADJUSTMENT TOOL FOR TAPE GUIDE POSTS - 1.50mm
| TP590-500 RCE00  750p | RC5375 RCE37T5  750p | | -RCATYPE BACK TENSION TOOL . I
TP390, TP610 RC610  750p | ACSSTANDARD H CI55.34 5500 W 1] BaTEN S ONEADS LSTMENTIIBOLEC RV AOL SUSES IR Serdorrr
- VCR ADJUSTMENT TOOL © 3.00mm ®
TP§21 RC621  800p | RC590 RC5301  850p R et A s
TP630, TPB50 RCES0  750p | RC5903 RCS903  700p e AR
TPG60 RCSBO  750p | 0 VCR Haad Extractor
;T:i::m RCS6T  750p | oo RCHS  900p Order Code: TOOL10  Price: 2900p
TC319-320 RC328 800 =
CLES00-CLES30 RC14OM 700 | Tcgss e o ___FUSES
o S R i et
P RC 350
A514790 RC 901 750p Iccgg RC 255 ;gg Value | Order Code | Price | Order Code | Price
A5088470 RC 902 800p 160mA FUSE 01 75p FUSE 17 60p
AS518612 AC 903 750p | SALORA 250mA | FUSE02 | 75p FUSE18 | 60p
SCLO02 AC 904 750p | SERIESL RC 190 750p 315mA | FUSE03 | 75p FUSE19 | &0p
C2096 RC 905 800p | 86173 RC 882 750p 400mA | FUSE 04 75p FUSE20 | 60p
A511540 RC 906 750p SANYOD 500mA | FUSE 05 75p FUSE 21 80p
:a;%nzu RC907 80P | geote A2z, AC228, RC238 RCUOM 700p | |Sooma | FUSE S ;:’; s o
JXGE RC878  800p
IFB13, 14,15 RC143  8%0p | JypE RC884  750p :25A gz: g x :3:: :; :gp
b ACMS T30 | vemzao PR | FUSE 10 FUSE 26 sop
S e I o et LR L R s Nk o
p
£S9/1-161 RC 207 750p | SHARP ) o0 28A FUSE 12 50p FUSE 28 60p
VS5 RUK RC 308 750p | GOI21CESA, 123CESA, 204, 251 AC 140M  850p 3.15A FUSE 13 55p FUSE 29 s0p
VS4-1 AC 310 750p SIEMENS 4A FUSE 14 55p FUSE 30 50p
MULTICONTROL (17€20} RC31T 7500 | pocrc G130 850p 5A FUSE15 | 60p FUSE31 | S0p
KORTING : £C831 RC 132 7500 8.3‘A FUSE 16 60p FUSE 32 50p
18279, 18396, 18460, 18521 SE RC 108 750p | Fcy42 RC 164 750 | = -FUSES
fms AL U0, - eI s [CURRENT RATING ____ ORDER CODE  PRICE |
D%” eI soop | AMB04, RMG0S RME0S RC140  700p CERAMIC PLUG TOP
P | 32CHANNEL RC140M  700p | [3A FUSE 33 100p
.
50p E - . .
et RGN b RME32, RMB36 RC160  675p e M TIMETLAG
METZ TATUNG 3.15A FUSE 41 100p
JAVA COLOR (6890) RC166  Boop | FXA RC8I7  750p | |4A USEsss 0%
COLOR 17156) RC1ez  soop | HCTO AC883  750p | (34 EUSTe 1008
eXT 5.34A FUSE 38 10
JAVA (7180) RC184  gopp | X7OFASTIEXT RC834  750p o3 by ! ogz
MITSUBISHI TELEFUNKEN y 10, FUSE 40 100p |
939P/03607, 939P/03609 RC140M B50p | FBE32 RCE32ST 750p 32mm CERAMIC SLOW BLOW
NOKIA FB 639 RC 639 ST 750p 8A FUSE 44 210p
10A FUSE 45 21
SATELLITE RC 550 750p THORN/FERGUSON EA S 21$
NORDMENDE 3V35-42 RC342 650D ||20a FUSE 47 2100
TCZ.’BS RC 351N 750p 3v31-32 RC 344 750p 38mm CERAMIC SLOW BLOW
CMC1, TC3519 RC 356 800p | 3v57-58 RC 528 750p 10A FUSE 48 875p
QCEANIC TX10 TEXT RC 732 575p =
39062500 RC33a  7s50p | TX10 STEREO TEXT RC738  575p rm THE ABOVE PRICES ARE FORPACKS OF 10 FUSES |
e TX8-90-100 RC740 675
i R - AC783  750p
TX100 FASTTEXT RC785  650p
PANASONIC TX100 STEREQ FASTTEXT RC 789 650p I -c. PROTECTOR
EUR51200 RC200  800p | PROFESSIONAL AC790  650p
TC2200 RC201 850
e Sl i TosHieA el AT ICPF38 ICPN10 ICPN33
TNQ1621 RC203 7 D
2 cTan? RCY51  750p
PHILCO 201R4B ACes2 750 ICPF15 ICPFG0 ICPN15 ICPN50
CARVEL, CONCORDE, RC108  750p P
T,
ST ez sy | We stock Remote Controls for ICPF20 ICPF75 ICPN20 |CPN75
PHILIPS over 5000 different models. - 5
aC5002,5154 RCI3  750p ICPF25 ICPN5 ICPN25
XT3 NON TEXT RC135  750p A . ,
§9117032 RC178  800p ng for further details on Price: Only 30p each
83117134 RC180  750p 0181-900 2329.
RC5991-UNIV RC300  580p = |

GRANDATA LTD

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

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

OPEN Monday to Saturday. Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00
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SATELLITE

‘ Fig. 1: Positions
of the surface-
mounted
components, on

i the underside of
the board,
involved in the
audio

| improvement

modification fo

the Grundig

GRD150. See

also Fig. 2.

s I was driving away from the
upermarket I was aroused by

a call on my mobile telephone. A
local electronics design company
had a gentleman in reception: he
wanted his Pace MSS1000
satellite receiver mending. Could I
come immediately? As luck
would have it, I was less than
three minutes away — and the
customer was quite impressed
when [ told him that his receiver
would be ready for collection that
afiernoon.

He thought that the intermittent
audio was being caused by his
scart lead, which was “only a
metre long”. It had been stretched
tight, and the scart socket was badly
marked and distorted.

Back at the workshop I discovered
that the real culprit was the MSP3400
audio processor ship U18. This has
about a zillion legs, spaced close
together, and is time consuming to
remove. If you use solder braid, be
careful to avoid touching the adjacent
surface-mounted components — I've
seen one attempted repair where the
dealer had unwittingly drained the
solder away from these.

Once I’d replaced the audio
processor chip I fitted a double scart
socket from a scrap MSS1000 and
tested the unit. As there were no
probiems I reassembled the unit and
gave the owner a call.

The Grundig GRD150
A nice lady brought me her Grundig
GRD150 receiver for repair. The

audio had never been very good, but
when her son connected it to the
stereo hi-fi stack there was a very
noticeable sibilance. A number of
upgrades have been issued by
Grundig, one of which covers this
very problem. The items to
check/replace are as follows:

(1) Replace C28 with a 470pF, 16V

type if this value is not already fitted.

(2) Change C24 and C32 1o O:1pF

' (3) Add 12pF capacitors in parallel

with R41 and R42.

(4) If L4 and L7 are not 4-7uH,
change R40 and R43 to 47k<2,
change R44 and R117 to 680kS2 and
change C23 and C25 to 22pF.

It took some time to locate the
surface-mounted components around
the ASIC chip IC1, so I decided to
make a layout picture (see Fig. 1)
which will be useful for future
reference. There’s not a great deal of
work involved, but it does make life
easier if you have to hand the
surface-mounted components
required and diagram before you
start.

The customer was delighted with
the result and phoned me the
following day to say so. It made a
pleasant change from the usual
grumbles.

Norwegians Would

So you don’t have to shout at
foreigners to make yourself under-
stood! A Scandinavian neighbour

came to my workshop to seek advice

about his Pace MSS1000. This
was no ordinary receiver: it was
the D2MAC version, and T knew
that the customer had his dish
aimed firmly at 1°W.

“What seems to be the
problem?” I shouted, twice.

He explained, in perfect English,
that the unit was self-censoring.
Whenever a naughty programme
began the picture would, apart
from a one inch border, be blotted
out by a checkerboard pattern. To
watch the programme he had to
select the menu. That way he
missed only the action in the
centre of the screen.

I told him to leave the umit with me
so that I could test it that night. I had
to force myself to stay awake, and it
took me some time before I traced
the cause of his problem to the fact
that when you select Norwegian
subtitles the naughty programmes are
automatically blanked out. With any
other language selected for the
subtitles the picture remains clear.
I’ve seen this with other D2MAC
decoders, so it was no surprise. It
probably explains why the
Norwegians speak such good English
— they learn it from the subtitles.

Since the customer left his official
smart card with me, I decided that 1
had better keep the receiver for at

least a week’s soak test - just to be
sure that the fault had been cleared,
you understand.

A Grundig GRD200

The postman delivered a Grundig
GRD?200 for repair. It failed to show
any decoder messages. Naturally 1
dived into the decoder board, and it
was only after I’d replaced every

P
C19C=y 7 S
e & m >
c200 7

GziCd =]
Rigac— D800 N =y
el U, oy C12aF
C2CICIR®  grrgmm G311
R4 = (o s | m— Lo 14
G2 S W R40 —Ra6
e cas CRaai
Tac3s&® ElR4s LI
]c3g=— Bl c24 8
ka2
peo1{{ EEER43
i C25

Fig. 2: Drawing fo help with compon-

ent location, Grundig GRD150.
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SATELLITE

PTV chip that I realised I hadn’t
checked the input and output

signals.

cent. I've confirmed this figure
with other dealers. It compares

f bly with the & t :
sl L S Jack Armsfrong is willing fo try to sort out

My scope soon showed that the rate of other makes. ]
signal wasn’t being routed through readers’ satellite TV receiver problems via
the decoder at all. The cause of the | FilmNet Decoder e-mail. You can reach him via the Infernet, :
fault was the horrible ‘gull-wing’ The postman looked quite pleased at:

ASIC chip beneath the board. This
surface-mounted device is a pain to
remove without the correct
(expensive) equipment.

A replacement chip was ordered
from the only Grundig stockist. As
they hold no stock, it had to be
obtained from Germany (1 had to
find this out for myself).
Meanwhile the customer was

as he dropped an enormous box on
my counter. “Been doin’ some
weightlifting” he grinned. In fact
the parcel was as light as a feather.
It contained only a Philips FilmNet
decoder, in a sea of polystyrene
foam chips. I remembered telling
the customer to pack it well —he’d
done an excellent job. Some
distributors originally shipped

jackarm@netcentral.co.uk

One model per message - state
make/model and foult symptoms. If you
have no e-mail facilities you can write io
him c¢/o Television, Room L302, Quadrant
House, The Quadrant, Sutton, Surrey SM2
5AS. Please enclose two stamped

going doolally and telephoning me | these units in a cardboard box with envelopes.

every other day. no packing whatsoever. I've seen ]
When it did eventually arrive it several whose main board had . : Sk

was packed in an ordinary snapped in two.

polythene bag with no antistatic The complaint was of “speckly l by entering the service mode,

protection whatever. My views
about this are unprintable!
Fortunately the receiver worked
perfectly once I’d soldered the new
chip in place — but whose fault will
it be if the chip fails in a few
weeks' time?

pictures”. When 1 hooked up my
trusty Pace SS9200 test receiver
the pictures Wwere very blotchy
indeed. After replacing the usual
socketed ICs without success, I
traced the cause of the problem to
the VCU2133 chip.

Although I've had several The picture was also reluctant to
receivers in this series for repair. lock in place. It would scroll
they are highly reliable — the i leftwards for half a minute before
failure rate is less than half a per | stabilising. This was easily cured

' Test Case 407

punching in “1 5 0” and using the
handset to alter the VCO setting

| until picture movement stopped.
The Philips handsets are not cheap,
but mine has paid for itself several
times over. The English language
User Manual from SatCure (01270
753 311) is also quite useful: it
includes all the service mode
codes. |

Cathode Ray had been havihg a good time in the workshop —
until the Hitachi C2118 (G7PS Mk 2 chassis) came back! He’d
repaired it three weeks previously, charging Mr Robinson a
handsome sum for replacing the overvoltage protection diode
ZD903, a 130V zener type. This item had gone short-circuit,
stopping the set’s operation in no uncertain manner. Now here it
was back again, with a rude note from the shop saying, in effect,
“bounced repair, no go’.

Ray took off the back cover, slid out the chassis and went
straight to ZD903. Sure enough his replacement had gone short-
circuit, and once again a new one restored the sound and
picture. So why had two diodes failed? In the normal course of
events, Ray would have tumed to his good friends Sage and
Television Ted for advice. But Ted was off sick and Sage, tinng
of rainy Wales, had jetted off to Corfu. At that moment he was
downing red wine in a Sidari bar. It beats mending TVs and
VCRs!

Instead, Ray rang up Warner Rogers, the lecturer at our local
tech, who after all had got him through City and Guilds 272.
“What would make a 130V zener diode fail?"” he asked.

“There's no such thing as a 130V zener diode” boomed
Warner, “check your voltages.” Not very helpful!

Well, the set was still working, with the BBC-1 afternoon
programme on view. Why not give it a soak test and see what
happened? But it was a pity that Ray didn’t tune in some sort of
test card or pattern display — this may have given him a clue.
Towards the end of the day a clue presented itself anyway: the
set tripped and cut out. When it was switched off and on again
however the set perked up and continued to work. As it seemed
likely that the troublesome zener diode was about to be splatted

once more, Ray decided to carry out some tests in the power {
supply.

He hooked a voltmeter to the HT rail and obtained a reading
of 121V across the 100pF smoothing capacitor C720, which is
in parailel with ZD903. Had he checked the picture size, he may
have realised at an earlier stage that the HT voltage was too
high. He should perhaps have done so three weeks before, when
the original ‘repair’ had been carried out. Anyway, he found the
HT preset VR901, and wound it down until the HT voltage
reading was 114V, at which point VR901 ran out of travel — it
was at minimum.

Now this was one circuit that Ray well understood. The error
amplifier transistor’s collector current depends on the feedback
at its base. tapped from the slider of VRG01, and the voltage at
its emitter, which is set by the 6-8V zener diode ZD902. He
replaced ZD902, and the transistor (Q905) for good measure.
Now, with VR901 at minimum, he could get the correct HT
voltage reading of 112V. He reassembled the set, but was
dismayed to see that the picture size still fluctuated somewhat.
For the next couple of days however the set neither tripped nor
blew up its overvoltage protection diode.

Later in the week Television Ted returned. He wanted to know
all that had happened in his absence. Told about the Hitachi set,
he demanded to see the picture, then tuned in a test pattern. The
picture size variations told their own story. Once’inore the back
came off — the set hadn’t been properly repaired, and the root
cause of the problem was still there. What was it? And what did
college mentor Warner Rogers mean about there being no such
thing as a 130V zener diode? Ray had one in his hand, didn’t
he? For the solution, tumn to page 52.
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The Plips G110

Revisited

Richard Newman provides a service update on the chassis he wrote

about in the December 1995 issue

engineers since covering this chassis in December
1995. Naturally most of the problems have related to
the power supply, so we’ll take this first.

I have come across several faults of interest to service

The Power Supply

Normally these sets come to life and operate correctly
when the recommended Philips service kit has been
fitted (part no. 4822 310 20489). But there are always
exceptions.

A recent power supply rebuild failed to resolve the
problem. I must admit that T had my suspicions from the
start with this particular set. The BUT18AF chopper
transistor had a hole blown through it, which is
something 1’d never seen before. After fitting the kit
and doing the usual tests, I found that the set flatly
refused to start. As the cause of the fault was definitely
on the primary side of the power supply, I made some
careful checks in this area. This revealed that R3615
(220£2) and R3616 (100€2) were both open-circuit. So it
was not surprising that the set wouldn’t start, since they
are both associated with the chopper switch-off
transistors T7615/T7616. Once they had been replaced
the power supply started up and all was well.

When carrying out a basic rebuild, be careful of diode
D6653. I've found that this is sometimes incorrectly
marked on the PCB. Its cathode should point towards
transistor T7652.

Sometimes, even after a rebuild, the power supply
will fail instantly when the set is put into the standby
mode. This is normally because coil L5619 (3-SuH),
which is connected series with the base of the chopper

transistor, has gone open-circuit. I found out about this
the hard way, and now always repiace L5619 as part of
a normal rebuild, together with the 10€2 resistor in
parallel with it {(R3619).

Extra Kit

Philips now produces an extra kit, ES7059 (part no.
4822 310 10708), which includes this choke and
fourteen other parts. It’s supposed to be used with
‘rogue’ sets, in conjunction with the main kit
{SBC7020, part no. 4822 310 20489). I keep a couple in
stock, but have not had to use them so far.

With this extra kit. it seems that ninety per cent of all
known faults in the G110 chassis can be cured. But
there is one thing you have to be careful about with this
kit. Don’t take too much notice of the component part
numbers printed on the fitting instructions that come
with it. They seem to have been changed at some point.
Fortunately the zener diodes have their type and rating
printed on the relevant packaging and the transistors are
marked with the correct code.

Other Faults ,

I had a real nasty some time back. With a high-
brightness scene the width would come in by as much .
as one and a half inches. Since the HT was correct and
rock stable, the cause of the fault was obviously in the
EW correction circuit. Checks showed that the voltage
at the emitter of the 2SA1359 diode modulator driver
transistor T7533 was bobbing up and down in sympathy
with the width variations. More by accident than logical
testing I found. after much checking around, that C2526
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(8-2nF) was leaky — the test reading was several kQ, A
new chip capacitor restored normal width. I've had this
fault again since that first episode. It’s also worth
checking the width control, which can go open-circuit.
The result is a wide, uncontrollable picture.

The report with one set that came to me said the
picture had suddenly shifted to one side, after which
there had been a loud pop and a puff of smoke. At that
point the owner had wisely switched off. On
investigation I found the remains of C2594, while
2593 was badly swollen. These two 10pF, 25V
electrolytics are in the line shift balance circuit. The two
transistors in this circuit, T7593 (BC858) and T759%4
(BC848), were both leaky. Presumably the capacitors
didn’t like the excess voltage and line pulses to which
they had been subjected. Normal operation was restored
on feplacing these items.

Control Faults

A TMP47C634N microcontroller chip (1C7720) is used
in these sets. Its mask number varies with the software
incorporated. If a fault arises in the control system, an F
code will be displayed and the LED at the front of the
set will blink.

I recently had a set that displayed F2 intermittently.
The cause was dry-joints at the Nicam board’s edge
connector. There's a complete list of the F codes at the
back of the service manual. Since F2 relates to the
input/output expander chip on the Nicam board, this led
me to the dry-joints.

With some faults there will be no display because the

however, and its off time can be measured with a scope
to help pinpoint the fault area.

in Conclusion

1 hope that these further notes will be of help. Strangely,
I am quite an enthusiast of these sets — probably
because they presented something of a challenge in the

set will shut down (go to standby). The LED will blink early days. ]

INCREASE YOUR PROFIT
BY OFFERING YOUR CUSTOMERS
A RADIO DECODING SERVICE

HUNDREDS OF MODELS COVERED. PU'RCH ASE OPTIONS
Lot I,';,SE CO;:)PNI;:T EEL}::E?E APYHE [1] STARTER KIT COVERING OVER 100
MODELS: £375.00 + VAT.
REGULAR SOFTWARE UPDATES
= Usm(jzn;:momN J_;)IULE A'mﬁ [2) INDEX SYSTEM COVERS ALL
orks on any I.B.M. or compatible computer from an
Amstrad 1512 to a Pentium. AVAILABLE MODELS: £275.00 + VAT.
- i : _gmg s i

PHONE NQW FOR MORE INFORMATION AND FREE DEMONSTRATION DISK

ELECTRONIC SOUND SYSTEMS
Hilton Road, Aycliffe Industrial Estate, Co. Durham DLS 6EN

Tel: 01325 301007 or 307442, Fax: 01325 300189
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Martin T. Pickering, B.Eng., on ways of reducing the siresses that
can fracture surface-mounted components

claborate on stress fracturing of surface-mounted

In a previous article (May 1996) I promised to.

components. The following notes are based on
personal experience and on discussions with various
manufacturers, including Syfer Technology, AVX and
Vitramon. The discussions and tests were carried out
some years ago, but the relevant component technology
has not altered significantly and the conclusions should
remain valid.

As with my previous article, the notes are intended to
provoke thought rather than lay down didactic rules. 1
don’t want to impose ‘rules’ on anybody, but I do want
those concemed to have a basic understanding of the
problems that can occur and possible solutions.

Multilayer Ceramic Capacitors

The multilayer ceramic capacitor (MCC) is the
component in which stress fracturing principally occurs,
though it can also affect resistors. There’s a multitude of
possible causes. I will deal briefly with a few of them.
It’s useful to know how MCCs are manufactured, so that
their internal structure can be understood.

To my knowledge there are two production methods.
With one, successive layers of ceramic paste, alternated
with a special film, are laid down to build up a sandwich
of these materials. The special film is then vapourised at

high temperature, leaving a ceramic biscuit with empty
gaps between the layers. Finally, lead alloy is forced into
the gaps at high temperature to form the electrodes.

The second method is to lay down successive layers of
ceramic paste, alternated with silver or a silver alloy;
then fire the whole thing to bake the ceramic.

In both cases the ‘biscuits® must, at some stage, be
chopped up to form individual components and metal
end terminations added. One end will be connected to
the even electrode layers, the other to the odd layers
{don’t ask me how!). The end terminations are usuaily
deposits of palladium silver. Some manufacturers add a
coating of nickel to reduce the possibility of silver being
leached away during the soldering process. Fig. 1
illustrates the basic structure of an MCC.

Mechanical Stress

Surface-mounted resistors and capacitors are very brittle,
their structure making them prone to fracture under
certain circumstances. One such circumstance is when
the component is soldered rigidly to a PCB that can be
flexed. When such flexing occurs, any ceramic

components that are subjected to a high-tension force -

will crack, usually pulling off an end termination (see
Fig. 2).
Such a failure need not be immtediately catastrophic.
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The component is held together, and may continue to
fulfil its circuit function for many years. Tn fact
problems often arise only when a PCB assembly has
been disturbed — perhaps to rectify a different fault — or
after a period of high humidity and/or temperature
change.

We carried out tests to show the effects of mechanical
stress. Two test boards were made up (sce Fig. 3) with
pairs of tinned copper pads in a row across the centre.
Type 1206 ceramic capacitors, with a thickness of less
than 0-6mm, were soldered to the pads of one board.
Thicker capacitors were soldered to the other one. The
resultant assemblies were checked carefully to ensure
the integrity of the capacitors.

Each board was then placed in a jig that applied
pressure along the board’s centre line — directly above
the capacitors, which were on the underside. The boards
were flexed until cracking noises were heard (at 2-5mm
flexure in the centre of a board of 100mm length). The
boards were then removed from the jigs and the
capacitors were checked. Only small variations in
capacitance from the original values were detected — less
than ten per cent. Some capacitors showed no electrical
change at all.

The boards were then subjected to several temperature
varying cycles in a humidity chamber. After being
allowed to rest at room temperature for an hour, the
capacitors were again checked. More than half of the
thinner capacitors showed a massive decrease in
capacitance value, and several of the thicker ones did as
well. In addition, lcakage current was high.

This was a fairly drastic test to prove what was already
obvious: bend something that’s brittle and it spaps! It’s
also obvious that a slate snaps more readily than a brick.
Less obvious was the fact that there would be no
measurable sign of damage until the capacitors had been
subjected to temperature/humidity conditioning. The
point here is that initia] function testing would have
shown no board faults, but they could have failed in
service.

The tests were taken further. More boards were made,
but with narrower solder pads. It was found that if the
pad width was reduced to 60 per cent of the width of the
capacitor, not fracturing at all occurred! At 75 per cent
the cracking was minimal. Thus to eliminate mechanical
stress fracturing, all you have to do is to reduce pad
widths to two-thirds of the component widths. In fact we
found that a pad is not really needed at ali: the track
width alonc is sufficient to ensure a reliable joint. The
solder connection then becomes a sort of flexible
buttress at each end. In addition to ensuring that
mechanical stress is not transferred to the component,
this approach minimises solder use and, as an extra
bonus, leaves more room for tracks.

Some further experiments were carried out. The
components were mounted at angles, so that they did not
fic on the axis of the tracks. The solder joints were still
good. Even when the solderable ends of the tracks were
moved away from each other, so that the components
only just touched them, the soldering was still perfect.

So the solder pad does not need to lie beneath the
component. It can simply butt up against the end
sermination. In practice however it’s necessary for the
pad to extend a little way under the component to allow
for placement tolerances.

To summarise, we have the following advantages:
solder pads can be smaller, with less solder (which 1s
=xpensive) required; more room is left for additional
=acks around and beneath components; and there is less
sk of selder forming unwanted bridges between pads.
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Causes of Mechanical Stress

There may be good reasons why you cannot or won’t
reduce the solder pad width. There is often great
resistance to change, especially in large organisations. In
many companies the “we’ve always done it this way”
attitude persists. It can take many years to implement the
simplest of changes. With this in mind, the thing to do is
to avoid subjecting components to stress.

Mechanical stress occurs when a board is flexed. The
effect of the stress on components can be reduced by
aligning them along the line of greatest flexure instead
of across it. It helps if the board size is smail. Board
flexing can occur in the following circumstances:

(1) As the board cools after soldering it can change
shape. There is little you can do to prevent this, but you
can slow it down.

(2) A board is often flexed when it’s fixed- in a-test jig.
Look at he design of the jig.

(3) Boards are often flexed when they are pressed on to
plastic clip pillars or bolted into a housing.

(4) Flexing occurs when a daughter board is pressed or
cropped from a mother board.

Thermal Stress

The test boards mentioned above were also used to
subject the capacitors to thermal shock. Each capacitor
was heated with a soldering iron tip, then the board was
plunged into cold water. Cracking noises were heard.

Fig. 1: Basic
multilayer
ceramic
capacitor
structure
Cethmol
Technology
id.).

Fig. 2:
Damage
caused to an
MCC end
fermination by
mec<hanical
stress (Syfer
Technology
itd.).

Fig. 3:
Sketch of a
board set
up fo test
MCC stress
conditions.
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plunged into cold water. Cracking noises were heard.
Once again we were proving the obvious. but it was
instructive to discover the failure modes.

This time the thick capacitors cracked while the thin
ones didn’t. In addition, only the capacitors soldered to
wide pads failed. This may have been because of the
larger thermal mass of solder, or to the more rigid joint.
The cracks could be seen under a microscope. Most of
the capacitors that cracked did so at one end
termination, the crack propagating diagonally through
the body of the capacitor. A few showed a churacteristic
semicircular wedge crack near the centre. Again the
effect of the cracks could be measured only after
humidity conditioning.

This test was unrealistically harsh. In practice you
don’t get this degree of thermal shock. A lesser shock
can occur during soldering however, and capacitor
failures have been experienced after wave soldering. To
prevent this, it’s important to heat the board assembly
before it reaches the solder wave. The temperature
difference between the components and the solder
should be minimised (it should preferably be less than
100°C). Many wave-soldering machines cannol achieve
this. The damage will be greatest at the outer edges of a
PCB. since these are often much cooler than the centre
after ‘pre-heat’.

Thermocouple measurements on a PCB can and
should be carried out to check all soldering machines.
The results may well horrify you.

Crushing Forces

The equipment used to place surface-mounted
components on a board can also cause damage.

The suction-tube type presses directly down on the
centre of the component. While the placement force can
be set for a particular compenent thickness, if there is
debris on the board, or the component is replaced with
a thicker type and the equipment is not reprogrammed,
the force exerted may be too great.

Other placement machines use jaws, which can crush
the component if set incorrectly.

In either case, examination of the component under a
microscope will reveal damage that differs from thermal
or mechanical stress cracking.

Inherent Faults

This article has been concerned with faults caused by
assembly methods. A tiny percentage of capacitors are
faulty when made however. The production problems;
using a combination of meial alloys and ceramics. with
high-temperature processing, virtually guarantee that
there will be a number of faults.

Modern manufacturing methods and screening tests
have reduccd the number of such faults to minuscule
proportions. You can safely leave the manufacturers to
worry about them.

in Conclusion

It would be impossible to cover all aspects of surface-
mounted technology design in a short article such as
this. I have therefore concentrated on points that are
most often overlooked or are perhaps unknown to
younger designers.

In my previous article on design reliability I
mentioned that a lot of design knowledge and
experience fails to be passed on to younger designers.
As a result, mistakes-€ontinue to be made. Hopefully,
through articles such as this one, we can redress the
halance — by making designers aware of potential
problems before they become production disasters &
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or over a quarter of a century a rational, efficient
UHF TV channel allocation plan has been in
operation in the UK. Four channels, broadcast

‘from co-sited transmitters of identical power, have been

available to almost everyone, only a single, small
receiving aerial being required. A few channels in the
middle of the band were reserved for other purposes:
they have come to be convenient for signals generated at
the receiving site — by VCRs, satellite receivers and TV
games. Three channel groups have between them catered
for almost every transmitter, making the business of
stocking and selling aerials very simple. Now, with the
advent of Channel 5, all this is about to change.

A great deal has been said and published about the
technical rights and wrongs of Channel 5, but come
January 1st 1997 it could be a reality with which we
shall have to deal. There will be an initial period of hoo-
ha, when half the country will find that it is suffering
from interference of one sort or another. Then we will
settle down to a five-channel (or four plus one channel)
situation. In this article we will be looking at the
techniques that will be required for Channel 5 reception
ance the VCR etc. interference problems have been dealt
with.

Will Channel 5 make us rich?

Well no, I don’t think so. In a large part of the country
existing aerials will provide acceptable Channel 5
reception. This will be the situation where the new

tran®mission falls within or adjacent to the channel
group already in use, where the polarisation is the same,

Reception of Channel 5 will present
different problems in different parts of the
country. Bill Wright surveys the likely:
situation

where the transmitter power is similar and where the
transmitters are co-sited (or at least in the same general
direction). ]

Most aerial manufacturers have modified their Grou
A and Group B products to include ch. 37, by far the
most common one to be used for the new service. A few
quick tests have shown that even pre-Channel 5 Group B
arrays perform reasonably well on ch. 37. But Group A
aerials don’t, their response falling off significantly
above ch. 34. Incidentally the Nottingham relay will
have the new service on ch. 34, which is within the
channel group already in use and a continuation of the
existing channel sequence (21, 24, 31 and 37). Same
transmitter site, ERP, polarisation and channel group —
not much extra work there for the aerial riggers of
Nottingham!

Will it make some of us rich?

In many areas the Channel 5 signals are to be
transmitted at much lower power than the existing
services and on a frequency outside their channel group.
So it looks as though a lot of viewers will have to spend
money if they want to receive the new service
satisfactorily. Or, to put it another way, for zero
expenditure many people within the planned service
areas will get no more than a very snowy Channel 5
picture. '

How much will people be prepared to spend to receive
Channel 5? When you consider many customers’
astomishing tolerance of poor TV reception, it’s likely
that many will accept below standard Channel 5 pictures
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rather than pay for another aerial. In many cases a
Channel 5 installation will require a diplexer and
possibly a masthead amplifier, pushing the cost up still
further.

Certainly many viewers will wait to see whether the
channel is worth having before they pay up. Enthusiasm
will no doubt be generated should the new chanrel turn
out to be a commercial success, with attractive
programming.

None of this will apply with commercial installations,
where the assumption is that good quality reception of
all local TV services should be available.

An examination of the transmitter list (see September
issue supplement and page 863 last month} will show
that different parts of the country are going to have very
different reception conditions. For aenial nerds like me,
who travel the country peering excitedly at the rooftops,
this will be an interesting test of local riggers’ ingenuity.
I look forward to seeing many a strange configuration
atop the nation’s chimneys. Later in this article I'll look
at the situation that is likely to arise in some parts of the
country, taking Sheffield and East Anglia as
representative examples. First, let’s consider some
general problems.

Multiple use of Ch. 37

The use of ch. 37 by transmitters that are by all previous
standards too close together will inevitably result in
some co-channel interference. There will be large areas
where otherwise good reception will be affected. A
particular example will be that part of the country lying
between Sheffield and Nottingham, where there will be
a strong possibility of mutual intcrference between the
Emley Moor and Lichfield wransmitters. It appears that
the two signals will be of equal strength at some
focations, making usable reception impossible.

One drawback of analogue TV transmission is its great
susceptibility to co-channel interference. Even where
there is a 40dB differential between two signals, visible
interference will be present. Theoretically the front-to-
back ratio of the aerial could provide 25dB of rgjection,
but since the transmitter bearings at Alfreton, Derbyshire
for example are 130° rather than 180° apart the practical
rejection figure is likely to be much less. A signal that is
too weak to produce a picture itself can still cause
patterning.

Another area of ch. 37 overlap will be the Isle of Man.
As there will be no Channel 3 transmitter on the island,
reception will be possible only in northern coastal areas,
from the mainiand. Unfortunately, any signal from Divis
will probably suffer permanent or intermittent
mterference from Cambret Hill.

We will no doubt have to redeploy anti-ghosting
techniques — stacked and phased arrays, and the use of
buildings as a screen. But no matter what we do, the
effective service area of some transmitters will
mevitably be reduced by co-channel interference, which
produces close-spaced horizontal lines on the screen.
Even when it is slight, this venetian blind effect can be
very annoying, especially with a large-sized screen.

The broadcaster will presumably attempt to minimise
the problem by the use of frequency offsetting. With
offset operation the carrier frequencies are moved from
ibe nominal by either zero, +5/3 or —5/3 of the line
frequency. It has been found that these values minimise
e visible effect of co-channel interference.

Transmitters not Co-sited
En 2 radical departure’ from previous UHF planning,
some of the Channel § transmitters will not be co-sited
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Fig. 1: Channel 5 received using a separate aerial with a
masthead amplifier. When Channel 5 is well outside the
existing channel group, it should be possible to use a
diplexer to combine the signals. In the arrangement
shown at (a) the diplexer is mounted below the ampli-
fier's power supply. If a diplexer with a2 DC throughpass
to one input is used, as shown at (b}, it can be fitted at
the masthead, removing the need for a second down-
[ead.

with the existing TV transmitters for the service area
concerned. The service areas affected are:

Crystal Palace: Channel 5 from Croydon.
Divis: Channel 5 from Black Mountain.
Pontop Pike: Channel 5 from Burnhope.
Ridge Hilk: Channel 5 from Churchdown Hill.
Rosemarkie: Channel 5 from Mounteagle.
Rowridge: Channel 5 from Fawley.
Sudbury: Channel 5 from Chelmsford.
Sutton Coldfield: Channel S from Lichfield.

Where the two transmitters lie in the same direction, or
within 10° or so of each other, the same aerial will
probably receive them both without problems. No doubt
where the two are say 45° apart the cowboys will
happily align aerials somewhere in the middle. A few
bemused viewers, such as the inhabitants of Shenstone
in the English Midlands and Annfield Plane in the North
East, will find that their Channel 5 signal comes from a
direction more or less opposite to that of the other
channels. T éxpect the cowboys will throw the reflectors
away.

Even where the two signals come from almost the
same direction, problems might arise should there be
large differences in field strength because of screening
along one signal path.

Combining Signals

There will be many areas where a separate aerial is
required for Channel 5, either because the reception
angle between the two transmitters is too great, because
one or both signals is/are very weak, or because of
severe ghosting problems. This raises the question of
how to combine the signals.

Never use a splitter to combine the signals from two
aerials. This has a disastrous effect on the installation’s
directional characteristics, especially when both aenals
are of the same channel group. Ghosting will be likely.
In the case of the Chelmsford and Sudbury transmitters
a simple diplexer can be used, as shown in Fig. 1,
because the channels are 41, 44, 47 and 51 and, for
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Table 1: New
Model

UF3i34
UF3437
UF3739
[_» UF4648
 Ur4850
Urs052
Ur53585
UF6567
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Channel 5, 63. A normal A/B to C/D diplexer will
suffice.

With Channel 5 in mind, Antiference is to introduce a
new range of diplexers that cover most permutations, see
Table 1. They are outdoor units, with a switchable DC
pass to one or both inputs.

In some cases it may be better to use a channel-pass
filter (see Fig. 2) rather than a diplexer. If Channel 5 is
on a frequency close to the existing transmissions, or if
there is need for particularly good out-of-band rejection,
channel-pass filters are to be preferred.

LO and Image Interference

The standard four-channel groupings used in the UK
rigorously avoid five-channel and nine-channel spacing.
This is because of image-rejection and local oscillator
interference problems, which are inherent in the design of
a superhet receiver. For the same reason, it’s good
practice to avoid these channel spacings when installing
a satellite receiver or VCR.

Imagine my surprise therefore when I found a number
of n+5 and n+9 clashes as 1 compared the Channel 5
allocations with the existing four channels in each area.
These clashes are as follows:

Black Hill: BBC-2 ch. 46, Channel 5 ch. 37, n+9 clash.
Huntshaw Cross: BBC-2 ch. 62, Channel 5 ch. 67, n+5
clash.

Lichfield/Sutton Coldfield: BBC-1 ch. 46, Channel 5
ch. 37, n+9 clash.

Presely: BBC-1 ch. 46, Channel 5 ch. 37, n+9 clash.

Some TV sets and VCRs will react badly to this. T have
two Panasonic VCRs at home, an NVG40 and an
NVL20. Neither will receive ch. 59 properly, because we
also use ch. 54 (one day I'li do something about it!).

TI’ve recently been called out to a large communal aerial
system that uses Crosspool (chs. 21, 24, 29 and 31) and
Bilsdale ITV (ch. 29). It's a fairly deprived area, and the
TV sets are a rag-bag assortment. Quite a few of them
display distinct patterning on ch. 24 because of the
presence of the ch. 29 signal.

It seems inevitable therefore that the frequency clashes
listed above will cause problems. There is no quick or
cheap fix for this, other than attenuating one signal in the
hope that the patterning on the other will disappear
before the first one becomes grainy — and of course doing
the converse, increasing the level of the channel with the
interference. Such tricks are not really a good idea
however: they are rarely very successful, and we should
always aim to present every TV set with all the channels
at a correct and equal level.

Channel changers are the answer, but since good-
quality units would raise the bill for receiving Channel 5
to more than the cost o a satellite system I can’t see many
domestic customers being interested. A device

announced by Pace — it apparently moves ch. 37 signals
to ch. 68 — might find an application here. We’ll return to
channel changers in Part 2, when we deal with
distribution systems.

Wide Channel Range

Sheffield would be well within the Emley Moor service
area were it not for the fact that the city is low lying and
surrounded by hills. A high-powered relay transmitter,
Crosspool, serves the city and many outlying areas. It
transmits on chs. 21, 24, 27 and 31, at SkW (vertical).
Channel 5 will be nght up near the top of the band, in ch.
67, at 2-5kW (vertical).

1 am taking Sheffield as an example, but there will be a
number of other areas where the existing four channels
are within group A and the new service is up at the top
end of group B or within group C/D. This section thus
applies to the following: Belmont, Blaen Plwyf,
Caldbeck, Craigkelly, Durris and Fenham.

Channel 5 reception is going to be very poor at most
existing installations, because the group A aerials in use
perform very badly at the higher channel frequencies. As
most forms of signal screeming, in particular trees,
attenuate the higher frequencies more severely than lower
ones, we can expect some screened locations to have ch.
67 (in the case of Sheffield) coming in at 15 or 20dB
below the existing services. This is reminiscent of the
start of UHF transmissions, when we discovered that
Band IV and V coverage is much more patchy than Band
III. Those with even greyer beards than mine will chime-
in “yes, and it was just the same when ITV started, using
ridiculously high frequencies such as 200Mc/s”. What a
pity that the new service could not be on ch. 34, which
would mean that Sheffield would use the same channel
line-up as Nottingham. And why shouldn’t the service be
on ch. 342 A casual look through the transmitter lists for
any existing ch. 34 signals that might suffer from
interference reveals — nothing!

Wideband Aerials

Where the field strengths are high, it will often be
possible to carry out a straightforward aerial replacement,
using a wideband array instead of the existing grouped
array. But remember that wideband arrays don’t work as
well as their grouped equivalents. Channels near the ends
of the bandwidth are particularly likely to suffer from
reduced gain and directivity. For example the gain of the
Antiference XG8 aerial in the group A version is 15-5dB
on ch. 21. The wideband version of the aerial manages
just 8-5dB on this channel. Amplification might
compensate for the signal level shortfall, but it will not
help with ghosting, a likely consequence of the wideband
aerial’s inferior directivity.

The cheap ‘contract quality’ wideband Yagi amrays,
which consist of a folded dipole and reflector cut for
group A and a chain of eight directors cut for groups B
and C/D, are in my opinion next to useless. Log-periodic
and stacked dipole (‘fireguard’) arrays are far better but
don’t have very good gain. Simply replacing a grouped
array with a wideband one is going to be a dodgy
business. The customers won’t thank you if your
attempts at improving their Channel 5 reception result in
poor reception of the other four channels!

When we take into account the lower transmitter ERP
and the increased cable loss at the higher frequency, in
an unscreened location the c¢h. 67 signal from the
Sheffield transmitter wili probably arrive at the TV set at
8-10dB less than the other channels. This will not be
acceptable in areas of moderate or low field strength, so
other measures must be considered. In many cases a
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broadband masthead amplifier will be fitted, raising all
signal levels more of less equally. At difficult sites, or
where quality matters more than cost, installations wiil
probably involve a separate aerial, a masthead amplifier
and a diplexer (Fig. 1) or a set of channel-pass filters

(Fig. 2).

Narrowband Aerials

If a separate aerial is installed it will need to receive only
one chanpel. I wonder if some enterprising manufacturer
will introduce a range of narrowband arrays, for chs. 34,
37, 536 and 67, the ones to be most commonly used for
the new service? These would out-perform a normal
grouped aerial hands down, since the design could be
optimised for one channel.

To take the idea a stage further, a kit comprising a
‘one-channel’ aerial, a short connecting cable and a
combiner would surely be a winner. The combiner would
diplex the extra channel (only) with the rest of the
signals, and would need switchable DC throughpasses
available at both inputs to allow for masthead amplifiers.

A narrowband aerial would be a particular boon for ch.
37. This is going to be used at high power by a number
of main stations, many of which will have coverage
overlap with other transmitters that are going to broadcast
Charinel 5 either at very low power or not at all.

An example is the large service area overlap between
Lichfield {(Sutton Coldfield), Waltham and Sandy Heath.
Lichfield will transmit on ch. 37 at 1,000kW, Sandy
Heath on ch. 39 at only 10kW while Waltham won’t
carry the new service at all. Viewers in the Sandy Heath
and Waltham areas will want to keep their own regional
programming, so it looks as if there will be a large
market for add-on aerials here.

Furthermore, within the coverage areas of the Channel
5 main stations there are literally hundreds of locai relay
stations- that are not going to transmit the new service.
Viewers using a relay will have to get their Channel 5
from the main transmitter. Reception is likely to be a
problem, otherwise there wouldn’t be a relay, and in
most cases the new array will be fixed to the same rnast
as the existing installation. What’s needed is a compact,
light, end-mounted aerial with very good gain and
directivity — these are much easier to achieve when the
aerial is optimised for one channel.

The alternative is to use a group A or group B array for
ch. 37. This is not an attractive idea, since either type of
array would be working at the very edge of its designed
bandwidth.

Because the Channel 5 transmitter network is only
loosely modelied on that of the existing four-channel
services, it’s likely that reception from a different
transmitter will be quite common in many parts of the
country.

Channel 5 at Low Power

The most significant factor in the Channel 5 transmission
plan is the use of a very low ERP (effective radiated
power) in many areas. Taking East Anglia as an example,
Tacolneston transmits on chs. 55, 59, 62 and 65, to which
Channel 5 is to be added on ch. 52. This is fine, since
most group C/D aerials work quite well down to ch. 49.
But the ERP for the new transmitter is a bit of an eye-
opener — a measly 4kW compared with 250kW for the
existing four channels.

Now it’s a fact that in the opinion of many East Angian
2erial men Tacolneston is under powered as it is — which
35 true, since there is a ring of thirteen relay transmitters
around the edge of this relatively small, flat region. The
beicht of the Tacolnestor transmitting aerials, at only
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Fig. 2: Reception of Channel 5 where the transmiission is low-powered
but within or close to the channel group used by the other
transmitters being received. One solution where there is a serious
signal lavel imbalance between thé new service and the existing four
would be to use a separate aerial and masthead amplifier. For
Tacolneston the Channel 5 aerial should be a group B type if a
narrowband aerial is not availablé. A group B aerial will minimise pick-
up of the four 250kW group C/D channels, and is likely to have better
ch. 52 gain than a group C/D array. An 8MHz (one channel] pass fitter
tuned to ch. 52 provides further attenuation of the other channéls to
avoid possible cross-modulation in the masthead amplifier. The Taylor
TCFL-1 is suitable. A second identical fifter might be necessary. These
filters have an insertion loss of 2dB and are not waterproof, so
protection will be required if they are fitted outdoors.

The response of a diplexer is not sharp enough to combine signals
that are only two or three channels apart, sc channel-pass filters must
be used. Three possible arrangements are shown in (b} - (d).

{b) Use of the Taylor TCFL1=1CH, which is intended for combining
one UHF channel with the rest of the band. it has a single-channel
notch filter at one input and a.single-channel pass filter at the other.
The notch filter will ensure that the ch. 52 signal does not get through
and combine, in random phase relationship, with the other wanted
signals. The channel-pass filter prevents masthead amplifier noise
degrading the signals at the other port. It may be necessary to add
attenuators at the inputs to obtain the correct signal levels.

{c} Use of separate channel-pass and notch fitters. The trouble with
the TCFL1-1CH is that it is factory tuned. It's not feasible to stock
filters for every channel. If you operate in several transmitter areas
you need to be able to build filters on the spot. The TCFL-1.and TBF4
are one-channel pass and notch filters respectively. For Band V use
the TBF5. The TCFL-1 is sold as factory-tuned, but can be tuned
about ten channels away from the nominal carrier. Thus only four
fitters need be stocked to cover the whole band. Accurate tuning
requires the use of a spectrum analyser.

Use a good-quality inductive splitter toc combine the outputs.

{d) Use of the Taylor TCFLS5. If the signals are fed to a distribution
system of any size, it's important that each channel is at the correct
level. This justifies use of the TCFL5, which incorporates five one-
channel pass filters. Each has three tuned stages and a variable
attenuator, enabling the level of each ‘channel to 'be set
independently. .

Various input configurations are available. For this application we
need option A, which has four inputs fed from one aerial and a fifth
input fed from a separate aerial.

Putting all the off-air signals through filters like this has another
advantage: all unwanted signals are kept out. This eliminates many
types of interference and ensures that unwanted inputs do not lower
the amplifier's cross-modulaticn threshold.
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221m abovc sea level, makes matters worse. This 1s
much lower than virtually every other main transmitter in
the country. Though the area is not hilly, Tacolneston
doesn’t even put a decent signal into some parts of
Norwich, which is only twelve miles away. And the
problem is field strength, not ghosting. So what chance
has Channel 5, at 4kW?

The carly coverage maps showed Tacolneston’s
Channel 5 coverage to be quite wide — not much less
than that of the existing channels. A later version showed
a considerably reduced coverage. With the signal more
than 17dB down, even the later version could be
optimistic. Sending 4kW out across the sparsely
populated but broad acres of rural Norfolk sounds pretty
ineffective. So Channel 5 is clearly going to be very
restricted in East Anglia — and in many other regions.
The transmitters with the most remarkable power
disparities are as follows:

Caldbeck: Channel 5 10kW, existing channels S00kW, received signal
level difference about 17dB.

Fawley/Rowridge: Channel 5 1kW, existing channels S00kW, received
signal level difference about 27dB.

Huntshaw Cross; Channel 5 2kW, existing channels 100kW, received
signal level difference about 17dB.

Sandy Heath: Channel 5 10kW, existing channels 1,000kW, received
signal level difference about 20dB.

Tacolneston: Channel 5 4kW, existing channels 250kW, received
signal level difference about 1 7dB.

Winter Hill: Channel 5 12-5kW, existing channels 500kW, received
signal level difference about 16dB.

Readers who operate in thesc service areas can amuse
themselves by conducting the following imaginary
experiment. You are at a customer’s house where the
reception might be good, bad or indifferent, Fit an 18dB
attenuator and observe the results. That’s Channel 5!

Masthead Amplifiers

OK, if this low-power transmission is really going to
happen, what’s to be done? Some viewers — those whose
rooftops have a clear line-of-sight to the transmitter —
will be able to receive the new service perfectly at little
or no expense. In some cases the existing aerial
installation will be highly inefficient, producing
acceptable reception only because of very high field
strengths. If a decent aerial is installed, good reception of
the five channels may well be possible.

Where the existing channels are at-reasenable but not
excessive signal levels, a masthead amplifier will
probably bring in a decent Channel 5 picture. But at
locations where the existing four channels are even
slightly snowy a masthead amplifier, whilst improving
them, is unlikely to provide good Channel 5 reception.

At North Walsham, which is well within the
Tacolneston service area at 22 miles and not particularly
screened, the line-of-sight signal is around +16dB/mV.
But few rooftops in the town have more than +4dB/mV
available, and in many places the signal falls to
—17dB/mV. For Channel 5 this becomes —13dB/mV at
best, i.e. adequate with a masthead amplifier, and
—34dB/mV at worst, i.e. no chance at all. Thesc figures
assume the use of a good-quality 18-element aerial: add
5-6dB if a really splendid high-gain array is used.

A common complaint about reception from
Tacolneston is that the higher channels appear to be the
weakest — Channel 4 on ch. 65 is a particular problem in
many locations. It will be intcresting to sec how the new
Channel 5 signal compares. Will it be 17dB below the

best of the existing four, or 17dB below the worst? Since
it will be the lowest frequency, things might not be as
bad as one might expect.

Many locations in rural East Anglia are screened from
Tacolneston by trees. So high-gain aerials and masthead
amplifiers are used. Although Channel 5 reception might
at first sight seem impossible bere, as it will be the lowest
frequency in use this might not be the case.

At many locations, both screened and unscreened, the
difference in field strength will be such that where an
amplifier is required for Channel 5 reception a low-gain
unit will have to be used. This is most likely to be the
case where a masthead amplifier is at present employed,
with moderately good signal levels, to compensate for
losses in a long downlead. A two-stage amplifier could
well be driven into cross-modulation by the other
channels. Where signal level imbalance is a real problem,
the answer will be to use a separate aerial for Channel 5
and feed thc signal through a one-channel pass filter
before amplification (Fig. 2). The disadvantage of this is
that the filter introduces a slight signal loss just where
you don’t want it — in front of the amplifier.

When a separate aerial and masthead amplifier are nsed
for Channel 5, the signals will have to be combined. If
they are too close for diplexing, channel-pass filters will
be needed (Fig. 2). This applies to Tacolneston,
Bumhope/Pontop Pike, Huntshaw Cross, Perth, Oxford,
Selkirk, Winter Hill and most areas where the existing
four transmitters are in group A or B and the new service’
is on ch. 37.

Next month we’ll look at the problems with communal
aerial systems. % n
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Testing Electrolytics

Ian Rees’s capacitance tester/
comparator (September) is unlikely
to disclose the true condition of
capacitors removed from switch-
mode supplies or other high-
frequency/high-current applications,
where the capacitor may have to
pass hundreds of milliamps of
ripple current at anything from
15kHz to 150kHz.

Capacitance meters often show
that an electrolytic has the correct
value, despite a substantial lack of
effective capacitance in circuit,
because they measure at a relatively
low frequency, often 1kHz. Using
DC, as suggested in the article,
would make a meaningful assess-

L etters

We welcome letters from our readers and try to publish as
many as we can. You can send them typed, handwriften or on
disc, addressed fo the letters Editor — for address see page 7.

ment even less likely.

In view of this I offer the follow-
ing notes:
(1) It is the low HF impedance of
105°C capacitors that makes them
suitable for use in switch-mode
power supplies. Do not fit ‘standard’
85°C electrolytics in supplies that
generate at HF, even if one was
fitted originally. Also don’t fita
capacitor which is physically smaller
than the original, as its operating
temperature will be higher.
(2) Wherever possible, check the
ripple on the capacitor in circuit.
Switch the scope’s input to AC, and
look for a ratio of DC to ripple of
more than 100:1. It is important to
connect both scope leads directly to
the capacitor itself, as large ripple
voltages can be developed across
printed circuit tracks. A good
capacitor should not show-any narrow
spikes on the ripple. Great care is
obviously needed when working on
the live side of power supplies, and an
isolating transformer is absolutely
vital,
(3) In many circuits a coupling
capacitor is used to discharge the
base of a power transistor. A check

1 at the capacitor in situ will show if

the full drive voltage is beirig
transferred. If in doubt, check that
the collector waveform is fully
saturated for the entire on portion of
the drive cycle, with no spurious
blips or ramp, which can look like
LOPT failure, =

(4) In my experience, leakage is
usually accompanied by a DC
offset, domino failure or obvicus
sign of distress, and is self-evident.
Capacitors usually self-destruct if
unlimited current is available when
they start to leak. Rectifier diode
failure is common in such cases.

To summarise, the eyes and nose,
together with an in situ check, are
usually the best guide. Beware of
measurements that do not fully
replicate the actual circuit
conditions.

My capacitance meter now
collects dust, as it has wasted more
than enough of my time. In fact it is
usually permissible to use electro-
lytic capacitor values of plus or
minus 100 per cent of the original
value, provided size and HF
parameters are considered.

CN. Cory T. Eng., MIQA,
Thatcham,
Berkshire.
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MANOR SUPPLIES

_QUALITY TV & VIDEOQ SPARES SUPPLIED FOR ENGINEERS BY ENGINEERS

MKYV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR pp. £5.00

TEST
DEMONSTRATIONS
AT 172
WEST END LANE

s s ssses o9 rnna

* 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
scate, 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.

sesscssseen
sesesvss

Price of Kit £79.00
Case (10"X6"x2Y4" 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 £6.90. BATT HOLDERS £4.20
MAINS SUPPLY KIT £5.80

(Combined P&P £5.00) ¥ar
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £6.80 17.5%

EASILY ADAPTED FOR VIDEO OUTPUT & C.C.R.V

LINE OUTPUT TRANSFORMER TESTER
* Service Aid.

* Saves time and Money.
* Checks short turns. ot
* Simple to use. 17.5%
% Reliable.

% Battery operated.
* Pocket size

PRICE £24.00
POST/PACKING £2.50

VIDEO (PAL) TO R.G.B. CONVERTER
* Readybuilt & tested * R.G.B. + Sync Out-Scant
* Incl. Power Supply % Colour/Brightness/
* Video In—Phono Contrast Controls
* 5-VHS Adaptable  * Size x5 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
£28.50p.p. £1.80.

PAL DECODER KIT (Video to RGB) for Monitors £27.00 p.p. £1.80.

PAL ENCODER KIT (RGB 10 Video} £20.00 p.p. £1.80.

INFRA RED REMOTE CONTROL TESTER Infra Red Remote Control Tester
£10.00 P.P. £2.50.

TV & VIDEO SPARES

REMOTE CONTROLS
Replacement for: Ferguson, Hitachi, Philips, Panasonic, Grundig, I[TT, Sony, Saisho,
Granada, + many others Phone for make and model no.

IC SELECTION p.p. %p
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SAAS000 £6.50 STR54041 £&.80 A2348 1530 TDA: 0235 501363C 580
SAAS01D  £S.80 041 £10.50 TDA2ST6A 580 TDASOl 230 (ThOEICA £5.80
SAAS012  £5.80 STRSS04l £5.80 TDAZSTIA £3.20 D £2.50 2 190
SAASOZ0  £5.80 SIRI0SL  £6.80 £2.70 Lo £2.20 UpCL% £5.30
SAAS050 £11.80 STRDISIGE £6.80 TDA2SMA 3.60 TDASSI0  £6.80 [PCI420CA £12.30
S5AAS231  £7.30 STRD4420 #12.80 TDA2581 £3.80 TDA4930 £1.60 UPCI488  £3.20
SAAS2) 21780 STRDGIOEE £5.80 TDAZ582 £2.50 IDASSI0 £12.50 UPCIAOR .20
SABI35S  £9.30 TATEB0AP 4530 TDAZ £1.50 TDASSS0 UPDI39IC 480

SAISHO CTI4R, CT141_3714002...
SAISHO CTI4 B, CT142B, 3214009
NG FCM 20A021 .

0
GRUNDIG CUC2201, 2401, 3300, 3400,
HINAR] C74, CTS . .

CVCI1AM..

ITT/NOKIA CYCI2101271

[TTOKIA Digi 3,110 .. ]
ITI/NOKIA Core 907 45150346 - £19.80

ITI/NOKIA Core 110°. 4515-0348 £15.50
ITTNOKIA Core 110°FST ... £15.80 TRORNFERG TX90 14, TG, .
LOEWE CI000, Artl, Art 121, Art T28, Contur THORSFERG TX90 2. T50:44, Wik Spor... £14.80
T24.T28 ProfiT28." __£18.50 THORNFERG TX100/110" TS33L.
LOEWE C8001, Classic M24_5127. GreenSpot ..o £13.50
5124, 5127, 5128, $24, 528, Profi $28. THORN/FERG TX1

OEWE Classic M124, M27, Contus M7 Yellow Spot ..o ... £16.90
LOEWE Profi M21 .. ERG TX100/110° FST, THMSL £16.81
LUXOR 5810110.01 ORNFERG TX10050°, T5031. Bl Spat
MATSUI 14304, 1480, THORNFERG ASIF... ... ... £17.0¢
MATSUL 1420B. 14408 3214065 ORNFERG SIKY, SIK7, 5957, 47319760,
MATSUI 1422, 1450, 1455 ANFFERG STPT ... 2
MATSI 1465, ORNFE k15 50
PANASONIC TLF14520F . TLF14564F IORNFERG £17750
PANASONIC TLF14521F, TLF14576F .0 OR™/FE £16.30
PANASONIC TLF 14586F. s TOSHIB 5 £15]
PHILIPS KT5.. ... [15.5¢ TOSHIRA 1350RER, AT267T94R (£18.00

MANY OTHER LOPTS IN STOCK. FLEASE PHONE WITH MAKE. AND MODEL NUMBER

TRIPLERS EHT MULTIPLIERS p.p. 1.8

CONTINENTAL UNIVERSAL TVK & BG DECCA/TATUNG BG 20044 TYPE £9.80
RANGE {Quoté exact no.} £13.30 GRUNDIG BG 2077-642-1001/1004 £14.80
TVK 96-1 £13.80 GRUNDIG BG 2087-642-1001/1042/1006 £14.50
TVK 95-3 £13.00 GRUNDFCG BG 2000-641 £13.30

U.K. UNIVERSAL (best qualirv) £7.80 THORN 5000 £3.50

MISCELLANEQUS P-P- £1.80

VEFUBF (o £30.00 p p. £3.50 VCR FAULT FINDING GUIDE £18.50
Mais Liolating SO0VA £51.35 p.5. £5.23 AIT ACHI FRAME MOBULE HM 6251 £9.58,
155 CRYSTALS for handscis, 4 or £2.00 p.p. 80p HM6232 £12.80 p p £1.80

DEGAUSSING ROD £33 78 p.p. £4.70 HITACHI THE. OR TH? £2.85
TRANSPARENT VIDED SERVICE CASSETTE FERGUSON TX10 FOCLS UNTT £3.50 p.p. £1.80

BACK U'P BATTERY: 2.4V £3.00,

Eémi‘ﬁ;ﬂsﬂ
TV FAULT FINDING GUIDE £18.50 1.2V £2.00 p.p. S0p

HOW TO ORDER: ADD p&p TO ORDER + VAT 175% TO THE TOTAL
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

Telephone 0171-794 8751/794 7346 Fax 0171-431 5778

mmmm 172 WEST END LANE, LONDON NW6 1SD _

— CALLERS WELCOME AT SHOP
Mon-Fri 9.30-6pm — Thurs9.30-1pm - Sat9.30-5pm
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Blundell, AMIEEIE,

Giles Pilbrow,

Paul Hardy,

John Edwards,

Albert Browne,

Roger F. White,
Michael Dranfield,
Brian Storm, Nick Beer,
Michael Maurice and
Graham Colebourn

Tatung € Chassis

There was no remote conirol
operation with one of these sets.
Although the 5V supply was
present, there was no output from
the remote control receiver chip
IC750. The TFMS4360N originally
used in this position has been
replaced by a TFMS5360 with a
new mounting bracket. Fitting this
restored normal operation. P.B.

Grundig CUC3400 Chassis

This set was dead though the fuses
were all OK and there was 300V at
the collector of the chopper
transistor T661. I decided to carry
out some resistance checks on the
diodes in the combined chopper/line
output stage and found that D691
(BYV28/100) was short-circuit. It’s
the 20V supply rectifier on the
secondary side of the circuit. P.B.

GoldStar CIT9508

The relay would click as the set was
switched out of standby but there
was no line drive. We found that
fusible resistor FR802 (1€2) in the
22V rectifier circuit had gone high
in value, removing the supply to the
line driver stage. G.P.

Matsui 1455

This set wouldn’t come out of
standby. The reason for this was a
low supply voltage at pin 42 of the
microcontroller chip — 3-5V instead

of 5V. Capacitor C612 (220uF,
25V) in the power supply had dried

up.
For reliability, C607 (47yF, 25V)

should always be replaced when

one of these sets is serviced. G.P.

Panasonic Alpha 2
Chassis

This set would fizz and the width
would come in. The HT was
correct, but the 2SD1441RL line
output transistor was leaky. After
replacing it I found that the real
problem was dry-joints at the line
driver transformer. Thermal fuse
R567 (part no. TSF19102) was also
replaced, to reduce the chance of a
bouncer.

Whenever I see one of these sets
now [ resolder the line driver
transformer’s joints as a matter of
course. If the customer is quick
about switching the set off when the
fault develops no other work is
usually required. P.H.

Harwood HAR14

The complaint with this set was that
it would die intermittently. But
despite extensive testing I was
unable to fault it. I had no circuit,
but the sct bears a supetficial
resemblance to the Fidelity ZX4000
chassis. What I did notice was
pronounced horizontal wriggle at
times, which occasionally resulted
in loss of sync. All the presets on
the board had Sellotape beneath
them, probably as an aid in
production. I removed the presets
and the tape and cleaned the board.
On refitting the presets the wriggle
had gone. T never did get to the
bottom of the intermittently dead
problem — the customer didn’t want
to spend too much on the set. P.H.

Sanyo CTP6102

This was an ancient set and I’d no
circuit diagram, but as there were
only field problems I decided to
have a go. C451 (330pF, 10V non-

polarised) had been getting warm
and was low in value. Two 680uF
electrolytics connected back-to-
back seemed to work all right, but [
was left with the lower half of the
scan missing and the upper half
distorted and varying in height.
Voltage checks showed that the bias
in the field output stage was
varying. I tried replacing the driver
and output transistors, also the
thermistor, without luck. Finally, in
desperation, I tried resoldering
every joint in the field timebase
section of the chassis. Miraculously,
this cured the problem. P.H.

Ferguson TX100 Chassis

This set took a very long time to
produce the correct grey scale.
When switched on it would produce
a green picture for ten minutes,
followed by five minutes of red,
then a normal display would appear.
C52 (1yF), which decouples pin 19
(grey-scale reference) of the
TDA3562A colour decoder chip,
was open-circuit. P.H.

Hitachi G7PS Chassis

The complaint with this set was that
it went into the standby mode
almost immediately after powering
up. I disconnected the line output
stage, added a 40W bulb as a load
and fed the set via a variac. The HT
rose to 125V. With it reset to 112V
and the line output stage reconnect-
ed the set worked all right. But
checks in the power supply seemed
advisable. R909 was then found to
have risen in value from 39k to
45kQ. A replacement was fitted and
the HT reset. P.H.

Matsui 1422

A snowy raster was the complaint
with this set, along with no signals
and no channel display. The cause
was loss of the LT supply because
F602, which is in series with D610,
was open-circuit. I have to say that
this is a horrid bit of construction.
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The fuse has wires soldered to both
end caps. One end is soldered to the
board, the other to the anode of
D610, the whole lot being encased
in a plastic sleeve. There’s no room
for a proper fuseholder. P.H.

Hitachi G8Q Chassis

“Lots of smoke then dead” was the
complaint with one of these sets. On
investigation we found that there
was charred print at one leg of
C715, which is one of the capacitors
in the EW diode modulator circuit.
We scraped away the bumnt remains
of the print, then soldered the
capacitor’s leg to a good section of
print. This solved the problem. J.E.

Goodmans FST51TT/
Murphy CTV3540T

The display consisted of a white
raster with flyback lines — there was
normal sound. A check on the CRT
base panel showed that the 100mA
fuse and 220¢2 resistor (R115) that
supply about 190V to pin 4 of the
TDA8153 RGB output chip IC100
had failed. After replacing the fuse,
resistor and chip I carried out slight
RGB preset drive adjustment to
correct the grey scale. J.E.

Panasonic TX21M2T (Z4
Chassis)

This set was dead with the surge
limiter resistor R802 (4-7Q), 5W)
open-circuit and the STR54041M
chopper chip IC801 and the two
associated 2SD965 control
transistors Q801/2 short-circuit. The
overvoltage protection diode D854
also seemed to be faulty. C809
(0-1pF) was the cause of the
trouble. It provides feedback to the
base of the chopper transistor in
IC801. Because it was faulty, there
had been excessive HT. We
replaced these various items, also
C808 (10uF). A 105°C, 63V
electrolytic should be used in this
position. A.B.,

Hitachi NP84 Chassis

The customer complained about a
horizontal line across the middle of
the screen (the set was a Granada
C14BA1). When I switched the set
on without an aerial connected the
top half of the screen was completely
black. Increasing the tube’s first
anode voltage proved that there was a
blanking rather than a field fault.
‘When an aerial was connected there’
was a normal picture apart from a
black band across the screen. This
black band varied in size when the
height control was adjusted. With the
height at minimum, the black band
disappeared. The cause of the fault
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was R605, which had increased in
value from 220kQ to 400kQ). RF.W.

Fidelity CTV1400

There was so little contrast that the
picture was only just visible, the
contrast control having ao effect,

R 106 was found to be open-circuit.
RF.W.

Philips GR1-AX Chassis
The picture was smeared and
looked washed out, with bending
verticals. The cause of the fault was
traced to C2060 (680uF) which is
the smoothing capacitor in the 12V
supply to the TDA8305 timebase
generator chip. R.F. W,

Ssangyong STV9214R

This Great Wall portable produced
a good picture but no colour. We
were able to use a similar set to
carry out detailed waveform
comparisons around the decoder
chip and found that those in the
APC filter (pins 16 and 18) were of
low amplitude. The cause of the
trouble was an open-circuit resistor,
R361. R.F.W.

Matsui 1455

The sound was OK but there was no
picture. The RGB outputs were
being blanked because of a fault in
the control circuitry. Q408’s
collector voltage was high — there
was only 0-2V at its base. But there
was 10V at the collector of the
preceding DC coupled transistor
(Q407. So I replaced Q408, which
made no difference. The cause of
the trouble was D417 (1N4148) in
Q408’s collector circuit. It was
leaky. RF.W.

Philips CP90 Chassis

The width changed as the brightness
was turned up. When it was turned
down the overvoltage trip came into
operation. The cause of the fault
was found in the ckopper control
circuit, where R3665 (4-72) was
open-circuit and D6665 (1IN4148)
was short-circuit. These two
components are connected in series.
‘We also replaced the CNX62
optocoupler. R.F.W.

Philips CP90 Chassis

If the problem with one of these sets
is a strange interference dot pattern
on the screen, don’t examine the IF
department as we did. Replace
C2703 and C2691 in the power
supply. They are both 330puF
electrolytics. M.Dr.

Ferguson TX100 Chassis
This set was dead, with the start-up
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resistor R116 getting hot. A scope
check at pin 8 of the TDA4600
chopper control chip showed that it
was producing a drive output, but
this didn’t arrive at the base of the
BU508A chopper transistor because
choke L15 was opea-circuit. A
replacement from a scrap set
restored normal operation. M.Dr.

Alba CTV600

This set was brought in because there
was no sound, but on inspection we
found that the picture was oversized.
C910 (10uF, 50V) and C909 (47F,
63V) in the power supply had dried
up. As a result, the HT voltage had
risen. This was probably the cause of
the TDA1904 sound output chip’s
failure. M.Dr.

Amsirad TVR3

This combined TV/video wouldn’t
tune. We found that there was no
12V supply at pin BU of the tuner.
The culprit turned out to be the
LA7913 band-switching chip IC2.
M.Dr.

Sharp DV5161H

Beware of some very odd faults
when the field output chip fails.
This set had no sound and no
picture. The screen was lit up: it
was covered in lines and one half
was darker than the other. We might
never have found the cause of the
fault if the field output chip’s
heatsink hadn’t been getting red
hot. M.Dr.

Panasonic TX25T2 (Alpha
2 Chassis)

A particularly nasty field fault
occurs when R469 goes high in
value. This resistor is part of a
damping network that’s connected
across the field scan coils. Its
purpose is to prevent line-frequency
waveforms reaching the field scan
circuitry, induced by the close
proximity of the line and field scan
coils. This line-frequency signal can
show up as black lines across the
upper part of the field scan. The
value of R469 can vary from that
given in the service manual. It’s
usually 150€) or 180€). Check by
reading the bands. Fitting a wrong-
value resistor will produce a similar
fault symptom. B.S.

Panasonic Euro 1 Chassis
The display produced by this digital
receiver consisted of a dark, blank
raster. Its owner claimed that the
picture was poor before this
symptom occurred. Scope readings
in the digital circuitry failed to
produce any clues, bu} a burnt
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finger told me that the ACVP2205
adaptive comb filter chip was
faulty. When this had been replaced
the picture, though restored, was
decidedly solarised. This second
fault was eventually cured by
replacing the SAD2140 S-VHS
analogue-to-digital convertet chip
IC1601. B.S.

Panasonic TX25T2 (Alpha
3 Chassis)

Something was upsetting the field
output chip (IC451) in this receiver.
About twice a year bright flyback
lines would appear across the top of
the screen. A new field output chip
would put matters right. Fortunately
there’s now a permanent cure. Kit
TZS5SENO0OQ1 consists of a
replacement scan coil and output
chip. Apparently some earlier scan
coils used in this model proved to
be a bit too much of a burden on
IC451, leading to its premature
failure. B.S.

Panasonic Alpha 2
Chassis

This receiver was dead, with a
plaintive whistle coming from the
power supply. D854, the avalanche
overvoltage protection diode that’s
connected across the 160V HT
supply, was short-circuit. This
usually means that the HT supply
has risen to a dangerous level. So I
replaced the chopper chip IC801
and D854 and checked the
components that affect the
regulation (D807, R815, C808 etc.).
Then I checked the 2SD1441RL
line output transistor Q551, which
was faulty. As I couldn’t find
anything else faulty after replacing
this item 1 switched on, and was
immediately greeted by the friendly
rustle of EHT as the set sprang to
life. Fortunately no further damage
had occurred and the picture was
excellent. B.S.

Matsui 1455

There was no line sync. Resetting
VR203 restored a picture, but it was
unlocked and at best there was
hooking at the top of the screen.
The line-frequency pulses that
should have been present at pin 35
of the do-it-all chip IC202 were
found to be missing. They come
from the line output transformer,
via R274 (27k<Y) which was open-
circuit. N.B.

Samsung CI210R

This portable was dead apart from
the standby LED. A check on the
11V “HT’ line showed that at

switch on it pulsed to 2:5V then off. |

Disconnecting the supply to the line
output stage resulted in the HT
pulsing to 11V before retumning to
standby. There was obviously a
short in the line output stage, and
one could be measured from the
cotlector of the line output transistor
to chassis. But it was in the parallel
FR304 efficiency diode D106, not
“the transistor itself. N.B.

Philips GR1-AX Chassis

1 see quite a few of these sets since
entering into a deal with the
operator of a local holiday site,
where guite a number of them are in
use. Suffice it to say that I buy line
output transformers in bulk. But it
was nice to get a different fault for a
change. There was a raster, the
graphics were OK|, but there was no
sound or vision. Checks showed
that there were ne outputs from the
TDA8305A multipurpose chip
IC7020, though its supplies were
present and the tuning worked
correctly. A new TDAS305A
restored normal operation. N.B.

Samsung CI3351A

This portable produced a low
brightness picture. Even tuming up
the first anode control on the line
output transformer failed to produce
adequate brightness for normal
viewing. A check showed that the
first anode voltage at the tube base
was lower than expected, and varied
over a period of time — as did the
brightness. The cause of the trouble
was a varying leak within the InF,
2kV decoupling capacitor C907 on
the tube’s base panel. [ was able to
lift it to prove the point. N.B.

National Panasonic
TR5030G

Most people wouldn’t have
bothered with this aged mono-
chrome set, bat it belonged to an
aerial installer colleague who found
it invaluable because of its port-
ability, battery operation and VHF
as well as UHF tuning. The problem |
was no EHT, because the linc
timebase wasn’t working. Checks
showed that there was no drive
from the AN5750 chip IC41, whose
supply was being pulled down. A
new AN5750 restored normal
operation. N.B.

Samsung CI1213R

This set was dead: the power supply
would start up, then shut down. 1
have to say that the PCB was a
mess, with wires lashed everywhere
in what iooked like production
modifications. The cause of the

problem was that L110, in the HT

feed to the line output stage, was
dry-jointed at on¢ end. This was not
clearly visible, but a meter check
revealed the fault. N.B.

Ferguson TX100 Chassis

This monstrous old 26in. set came
in deadish, with a faulty line output
transformer. When a replacement
had been fitted the set ran up but the
sound was permanently muted.
Lifting the various lines that lead to
muting brought me to the SAAS5012
remote control decoder chip, which
turned out to be faulty. N.B.

Bush BC7100

This is the old Rank-Bush colour
portable with the Saba chassis. The
complaint was that after the first
half hour or so the sound would
disappear. The cause was found to
be a dry-joint on the lead from the
slider of the volume control to the
front interface PCB. Despite the
set’s age its picture still looked very
good and the dreaded button unit
was OK. N.B.

Goodmans 2875

This set was dead. On investigation
1 found that it was riddled with dry-
joints — despite being only just out
of guarantee. The cause of the fault
was that the top EW modulator
diode (BY44R) was short-circuit
(almost turned to dust) while the
adjacent capacitor was severely dry-
jointed. N.B.

Hitachi M Chassis

If the mains switch was on and the
set was switched on from the mains
it would go to standby. Otherwise it
was dead. Checks showed that the
2SD1577 line output transistor
TB626 was leaky and that the
wrong type had previously been
fitted. In addition its heatsink clip
wasn’t attached. To fit the transistor
correctly, it is best to remove the
heatsink from the board — it’s
soldered to the main PCB by threc
lugs. Fit the transistor to the clip,
then refit the whole assembly back
on the board. A new 28D1577
restored normal operation. M.M.

B and O 20AX Chassis

This ancient set suffered from a
purring sound accompanied by
picture flutter. Replacing 5C10
(47uF, 63V) in the thyristor drive
circuit cured the fault. M.M.

Amstrad TVR2

When this set was brought in it was
supposed to be intermittently dead.
But several days of soak testing
failed to reveal any fault. A week
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later it came back, this time
permanently dead. Checks showed
that the primary side of the line
driver transformer T401 was open-
circuit. A replacement (part no.
152591) put matters right. M.M.

Philips CP110 Chassis

This set seemed to be dead, apart
from ‘F1” in the display. A quick
check showed that fuse F1653 had
failed. A replacement restored some
life, but the HT was pulsating. So [
disconnected the supply to the line
output stage, connected a light bulb
as a dummy load, switched on and
attempted to put the set into
standby. Although the display
showed standby, the bulb still
glowed brightly and pulsated. A
replacement CNX62 optocoupler
(IC7670) provided a compiete cure,
proved by reconnecting the line
output stage and switching on. This
must be the ouly Philips chassis in
which the power supply doesn’t
self-destruct when the optocoupler
fails. M.M.

Cascade TV5S11T
There was a sharp crackle of EHT

| check with the line output stage

disconnected showed that the HT
was too high. C909 (47pF) was
responsible for this. We then found
that ZD402 was short-circuit and
R422 open-circuit. When these
items had been replaced there were
pictures plus distorted sound. A
slight tweak on the sound trap coil
restored normal sound: M.M.

Philips CP110 Chassis

This set came in dead, with a short-
circuit line output transistor. When
we removed scan plug R13 and
tested the power supply with a
dummy load we were pleased to
find that it ran normally. But when
a new line output transistor had
been fitted the results were awful.
The line output transformer emitted
a raucous scream, and the display
consisted of a dark grey raster with
a vertical band of lines near the left-
hand edge. This siowly changed to a
very low contrast picture, with no
colour and false line lock.

A new line output transformer
made no difference. Concentrating
on the false line lock, we checked
the waveforms around the IF/sync

sandcastle pulses at pin 5 were
incorrect — the short, high-amplitude
pulse was delayed with respect to
the longer blanking pulse. Adjust-
ment of the line hold and phase
presets simply made matters worse,
and a new TDA2579 (plain or A
version) syne/timebase generator
chip didn’t provide a cure. Philips
don’t show the circuit of this
module in the CP}1 10 manual, but
the same circuits appear in the CP90
manual, where the sync and IF parts
are separate. We finally traced the
cause of the problem to the 3-9V
zener diode D6067, which had
developed a leak. G.C.

B and O MX5500

Intermittent shut down with no pilot
light-display was the complaint with
this set. We traced the cause to a
cracked joint at the base of TR19, a
small transistor right at the top of the
power supply board. B and O telt us
that this fault is common, being
caused by mechanical stress from the
nearby fixing screw. [n some cases
the transistor itself can break. The
official advice is to slacken the
screw off by a quarter turn as a

TELEVISION

at switch on, then the set tripped. A | module and discovered that the routine servicing measure. G.C.
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A recent international forum in Brussels set

out o clarify the current DVD situation and
press for agreement between the various
parties involved. George Cole reports

STOP PRESS

At the time of
going fo press
Toshiba has
announced that if
plans to lounch a
range of DVYD
systems in Japan
on November 1st.
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consists of Time Warner and nine major

consumer electronics companies including
Philips, Sony, Toshiba, Hitachi, Thomson, Pioneer and
Matsushita, hosted a forum in Brussels to discuss the
current DVD format situation and latest developments. It
also presented a chance to see prototype DVD players,
drives and encoders in action.

The DVD system is almost ready to be launched on
wotld markets, though the date when the first discs and
players will be available is at present (mid September)
still far from clear. There were numerous arguments and
contradictions at the forum, with one company saying one
thing and another saying something quite different.

On September 16-17th the DVD Alliance, which

Specifications

First however a brief description of the DVD format --a
more detailed specification will be provided in a later
article, when certain details have been finalised.

DVD originally stood for Digital Video Disc. It then
came to be known as the Digital Versatile Disc (since it
can be used for purposes other than video storage). The
official line now is that DVD simply means DVD!

The format is designed to take the compact disc into the
21st century. Although it is little more than a decade old,
the CD — and in particular the computer version CD-
ROM - is showing its age. When the CD-ROM was
launched in 1985, many wondered how they would fill a
disc that could hold over 600Mbytes of data, the
equivalent of 500 high-density floppy discs. But with the
advent of Video CD, multimedia CD-ROMs and complex
video games, the CD is struggling to hold enough data.
Indeed for this reason some games titles are spread over
several CD-ROMs. As a result of all this there was a
move to develop a high-density CD.

The DVD that has emerged is a hybrid of iwo rival
high-density formats, the Multimedia CD (MMCD)
developed by Sony and Philips and the Super Density
(SD) disc developed by Toshiba in collaboration with
Time Warner and others. The disc is of the same size and
thickness as a conventional CD, i.e. 120cm in diameter
and 1-2mm thick, the big difference being that the DVD

At The

Forum

consists of two 0-6mim discs bonded back-to-back. This
gives the disc greater mechanical stability and a higher
storage capacity. DVD discs are also more resistant to
heat and humidity than conventional CDs.

With the DVD the minimum pit length is 0-4 microns,
the track pitch being 0-74 microns. DVD uses lasers with
a shorter wavelength than those used with ordinary CDs
(635-650nm; compared with 780nm for CDs). It also uses
Reed-Solomon error correction and an 8-16 modulation
system. The reference speed is 4m/sec CLV (constant
linear velocity).

Versions

DVD has been designed as a single- and dual-layer (i.e.
two layers on each side of the disc) system, and as a
single- and double-sided format. With the first generation
of players at least, users will have to tum over a double-
sided disc, but we will doubtless at some stage sce players
that switch sides automatically. There are thus four basic
disc versions, ranging from a single-sided disc that holds
4-7Gbytes of data to a double=sided, dual-layer disc able
to hold 17Gbytes of data.

DVD makes use of the MPEG-1 and MPEG-2 digital
video systems, the latter being able to provide broadcast-
quality pictures for material such as blockbuster films.
The video data rate can be varied between 1-10Mbits/sec,
the average for audio and video data being 4-69Mbits/sec-
For computer applications DVD’s data rate approaches
that of a x8 CD-ROM drive. The variable bit-rate system
improves coding and storage efficiency. There are two
alternative audio systems: Dolby Digital AC-3 coding is
to be used in 525-line/NTSC territories while MPEG-2
audio is to be used in 625-line/PAL areas. These audio
systems both offer 5-1 mmalti-channel sound, but are not
compatible.

DVD is actually a family of discs, designed to store
films, computer data, multimedia programs and games.
The two basic formats are DVD Video (sometimes called
DVD Movie) and DVD-ROM. The former has been
developed as a means of recording and storing films and
other video material. Up to 133 minutes of MPEG-2
video can be stored by a single-sided, single-layer disc.
DVD Video can also store up to eight audio streams and
32 subtitled languages. There is provision in the
specification for recordable and erasable-recordable discs.

The Forum

Jan OQosterveld, president of Philips’ key modules
division, gave the opening speech. He immediately got to
the heart of the problems that have led to the delay in
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launching the DVD system: the differing needs of the film
and computer industries. As he pointed out, a computer
software package has a shelf life of around six months
while a film may have a life time of sixty years or more
(think of Gone with the Wind!}. This has led to problems
in deciding what copy protection systems DVD should
use. According to Jan Oosterveld, the problem is “close to
being solved”.

Film companies not only want to stop people making
high-quality analogue or digital copies of DVD
material, they also want to preserve a system that one
film executive calls “Intelligent Sequential
Distribution”, i.e. releasing films around the world at
staggered intervals. Typically, a top movie will be
released in the USA months before its European launch.
By the time it reaches Europe it will already be
available in video form in the USA. Until recently, film
companies relied on the differentiation between NTSC
and PAL regions to preserve this system of distribution,
but by digitising everything DVD eliminates this divide.
As a result a system to stop consumers importing DVD
discs from other regions has been devcloped. It’s called
Regional Coding, and divides the world into six areas as
follows:

Region 1: The USA and Canada.

Region 2: Europe, Japan and South Africa.

Region 3: Asia.

Region 4: Australia, New Zealand, Mexico and South
America.

Region 5: Africa.

Region 6: China.

The idea is that DVD players and many discs will be
developed for specific regions. Most DVD film discs will
be encoded with a flag to identify the region for which
they are intended. DVD players will contain a chip set
that recognises the appropriate flag and refuses to play a
disc when there is a regional mismatch.

Regional Coding takes DVD well away from the
original aim of “one world, one disc”. Some of those at
the forum felt that the system would hinder rather than
help DVD Video. One argument is that a group likely to
be amongst initial buyers would be home cinema/film
enthusiasts who probably already have Laser Disc
players. Many of these are dual PAL/NTSC models,
enabling users to choose from the thousands of titles
available in the USA and Japan. The contention is that
DVD would severely restrict disc supply, and without an
adequate supply of titles the format would be unlikely to
get off the ground as a consumer product.

T£L EVISION November 1996,

Copy Protection

The other major stumbling block has been copy
protection. Film studios point out that DVD wili give
users access to a high-quality digital master, so there
should be protection against both analoguc copying (on
to VHS tapes) and digital copying (on to digital tape
systems and, when they are introduccd, DVD players that
can also record). This has led to disagreements with the
PC industry, because the film industry wants to see copy
protection systems applied to multimedia computers and
DVD-ROM drives. At the time of writing this the
following systems were close to being accepted by all
concerned, though the situation remains fluid and could
change.

DVD Video discs will be protected in the following
way, sec Fig. 1. The original programme material is first
digitally encoded, producing a bit stream that contains a
mix audio, video, control and other data. This is then
encrypted, using a 40-bit key system. The Disc
Encryption System (DES) has been developed largely by
Matsushita. Error correction coding and modulation are
then applied, after which the encrypted data is recorded
on the disc.

The DVD player reads the disc to see whether an anti-
copy flag is present. It then uses a key to decode the data.
To prevent copying, Macrovision’s Colour Stripe system
is used during the analogue output conversion. This
disrupts the colour subcarrier: as a result, green stripes
appear on the screen when copied material is played
back.

The PC system is more complex. A DVD-ROM drive
will also scnse whether an anti-copy flag is present on the
disc. If so, the drive will encrypt the key but not the
programme data (which is already encrypted of course).
There will be a second key in the MPEG playback card
or in MPEG software to decode the encrypted key, then
the data. Why such an involved procedure?

if the DVD-ROM drive simply decoded the data, it
could be digitally copied on to a PC hard disc or tape
system. The double-key encryption arrangement gives
you only the second part of the key systern when copying
the data. If you tried to use 2 DVD-ROM drive or player
to reproduce the copied data, it wouldn’t recognise the
key and would refuse to play.

So far this system has not been adopted officially.
Incidentally not all DVD discs will be copy protected.
The computer industry is uplikely to encrypt DVD-
ROMs, while there may be material — such as old films
that have already been broadeast many times — that is not
considered to be worth encrypting. Free, cover-mounted
DVD discs are also unlikely to be copy protected.
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| Servicing the Samsung P68 Chassis

Launch Intentions

Despite the setbacks over copy protection, several
companies are confident that they will be able to launch
DVD players or drives before Christmas, in some markets
at any rate. Toshiba and Matsushita have stated that this is
their intention. Pioneer and Hitachi are also hoping to be
able to achieve a 1996 launch.

Others, such as Philips and Sony, are being more
cautious and simply say that they will not go ahead with
a launch until all the specifications have been agreed.

There are also plans for DVD-R (write once) discs that
hold 3-9Gbytes of data and DVD-RAM (recordable-
erasable) discs that can store 2-6Gbytes. Many expect
these discs to appear within the next two-three years
despite the objections of the film industry.

Players

A certain amount of information on how the DVD
players will operate was available. The first thing the
player will do is to read the disc to see whether the
regional code is correct and whether it is copy protected.
If the regional code is incorrect, the player will simply
refuse to work. _

One speaker stressed the importance of software
designers creating good screen displays that tell the user
clearly what’s happening. If, for example, a player simply
said “cannot play this disc”, the user might take the disc
back to the shop. If the player said *“disc is not designed
for this player” the user would know where the problem
lay.

The players will be operated by six main buttons on a
remote control handset. These will enable the user to
navigate around on-screen displays. The buttons include
title (to display the title screen), up, down, left, right
and enter. There will also be VCR-type buttons for fast
forward, still frame, etc. The on-screen cursor will jump
from point to point instead of floating around the
screen. Anyone who has used a CDi joystick control
will know how tricky it can be to move a cursor to the
right spot.

The DVD disc menus are known as sub-pictures. They
will be used for a variety of purposes, such as choosing
the preferred menu language (English, Spanish, etc.),
selecting closed captions or subtitles and so on.

The DVD player adapts cleverly to your language of
choice. You could for example choose to have captions
in say English and the disc’s sound track in French. If
part way through the disc you select Spanish captions
for example, the end credits will include information
about the companies that provided both sets of captions.

In other words, the end credits will vary in accordance
with the facilities you use while playing the disc.

Options

Another session was hosted by Mike Fitzgerald, vice-
president of MCA. He stressed how important it would
be 10 prepare plans carefully before developing a DVD
film title, and the need for the best source materials.
DVD will offer disc developers many options,
including 4:3 and 16:9 aspect ratio pictures, multiple
language sound tracks, Surround sound, closed
captions, subtitles, choice of camera angles, and extra
material such as the director’s views or an actor’s
biography. Although some film companies present
(including MCA and Warner) pledged to make use of
such options, others were not so sure. It’s hard to see
why film companies would want to invest in ali the
extra time and expense to produce multi-language
discs. Differences such as censorship laws would make
it hard to develop discs for multiple markets.

The general feeling was that DVD offers some fancy
features, but that few of them will be used in practice.
Mike Fitzgerald added that the average cost of
developing a DVD title would be around £20,000,
which seems very low when you consider the work that
has to go into the creative process alone. He also
suggested that some DVD titles may not need high-
quality MPEG-2 video, offering hours of MPEG-1
video instead — one example given was of a DVD
exercise video, whose users would not be too
concemned about having the best picture quality as they
went about their routines.

Prospects

So will DVD be a success? Few doubt that it will sell
well 1 the PC market, with sales of DVD drives
probably fast replacing CD-ROM drives. In the
consumer electronics market its prospects are less clear.
DVD players will be expensive (around £500-£700),
won’t provide a record facility (to start with at any rate)
and will not be able to play discs intended for other
regions.

Although DVD will offer superior sound and picture
quality, there is little evidence that the public is
prepared to pay for this (S-VHS and Laser Disc have
remained niche products). One delegate suggested that
the DVD market would be more akin to the camcorder
than the VCR or audio player markets. Until DVD
machines can offer recording facilities, this is probably
about right.

A range of colour TV sets use this chassis, which is prone to
several fault conditions. With John Coombes’ service guide,
you’ll have little difficulty putting them right.

Getting on the Internet

Why should you, and how do you go about it? Martin Pickering
provides practical answers, in particular on equipment.

Versatile Video Buffer Amplifier

If you want your video camera to drive more than one monitor
you’ll need a buffer amplifier. An emitter-follower is the
obvious answer, but Keith Cummins describes.a versatile
alternative which has several advantages.

Hitachi recently hosted Vision 97, in Tokyo, to demonstrate its
latest developments in the digital video field. George Cole
describes the technology that was presented, including the
MPEG standard camera.

The ESD Danger

Most of the chips used in TV etc. control systems are'based on
MOS technology, which means that they are particutarly
susceptible to damage as a result of electrostatic discharge.
Frank Harding outlines the problem and the precautions
required, with tips on implementing them economically.

PLUS ALL THE REGULAR FEATURES
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Reports from Philip
Blundell, AMIEEIE,
Eugene Trundle,
Mike Leach,

Terry Lamoon;,
Andrew Tebbutt,
Gerald Smith,
Steve Hague,
John Coombes,
George Whiteside,
Chris Watton and
Michael Dranfield

Mitsubishi HSB31

No rewind was the complaint. The
brakes failed to come off as the
latch magnet was open-circuit (it
should have a DC resistance of
approximately 600€2). The part
number for the latch magnet is
299P124010. P.B.

JVC HRDX22

This one caused me to scratch my
head for a few minutes before I
realised that the Phantom Fiddler
had been at work. The symptomn
was faulty cassette lift operation:
the machine would accept a cass-
ette, but something prevented it
going fully down.

1 noticed that the pin was broken
off the guide arm (exploded view
reference 47) and was wondering
whether the gears had jumped some
teeth when I saw that the half-
loading arm (reference 49) had two
pins! Yes, someone had glued the
broken pin on to the wrong arm.
P.B.

Hitachi VT150

This machine was nearly ten years
old and still going strong — except
that its E-E and recorded sound

V(R Clinic

were quiet and ‘buzzy’. Playback of
a known good tape was fine. A
check on the audio output from the
IF module showed that it was weak
and noisy. The culprit was a 4-7pF,
35V coupling capacitor (C08) in the
module. There’s a circuit diagram
of this in the manual but no layout
picture. E.T.

JVC HRJ210

Intermittent picture jumping was
the problem with this machine — for
the very good reason that the
playback video FM envelope was
very ragged at the start of a scan. A
check showed that the supply guide
was a little sloppy in the V block.
The cause of this turned out to be a
latchety loading arm assembly on
the underside of the deck. Its part
number is PQ43537B. E.T.

Samsung VIK316

This machine was to all intents and
purposes dead. The obvious power
supply checks were carried out —
fuses etc. — but everything appeared
to be in order. Time to get the
circuit and check some voltages.
This revealed that the always 5-8V
supply was low at 3-5V. I decided
to replace C35 (400nF, 16V) and
C36 (330uF, 16V), after which the
machine fired up and worked
perfectly. M.L.

Mitsubishi HSB41

This machine came in because of
mechanical problems: it needed a
new pinch roller assembly and a
good grease up. After doing this I
tested the machine and found that
there was no E-E or record sound.
Perhaps a plug had come adrift? No,
all the plugs were in place and no
dry-joints were evident on the main
panel. When I used the scope to
trace the path of the audio output
from the IF section I found that it

went to the front panel for the
headphone take-off. The cause of
the trouble tarned out to be a dry-
joint at transistor Q8B0 on this
panel. After resoldering this
transistor the machine performed
correctly with good audio. MLL.

Hitachi VTF770

If one of these machines shows
“CODE -1” in the display when
you press the operate button, try
replacing C711 (33pF, 6-3V) and
CT771 (220pF, 6-3V). They are both
on the front panel, beneath the
display.

I’ve also had to replace the
EEPROM (IC702) when the
machine wouldn’t change channels
after replacing the two capacitors
just mentioned. M.L.

Matsui VX1000

According to the customer this
machine intermittently chewed
tapes and forward search was slow.
When we put the machine on test it
slowed down afier a while.
Application of freezer to the capstan
motor got the machine going
normally again, while warming the
motor with a hairdryer shut it down
altogether. A new capstan motor
was the costly answer. T.L.

Mitsubishi HSB12

The complaint with this machine
was that it played at the wrong
speed and produced Mickey Mouse
sound. Sure enough, that’s exactly
what it did. When we removed the
top we saw that the loading arm was
sticking and in the wrong position.
This was because the brake pad
lining had come adrift from its
lever. A replacement brake lever
cured the fault. T.L.

Akai VSF33
This machine suffered from the
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usual problem: the display was
missing. After fitting a modification
kit the display was there but was so
low that a new display tube had to
be fitted to give normal viewing.
The machine also needed a new
pinch roller. T.L.

Matsui VP570

This machine would intermittently
shut down because the drum
stopped rotating. Careful exam-
ination of the connector board that
runs between the mechanism and
the mother board revealed a dry-
joint at pin 1. Resoldering this
stopped the playing up. T.L.

Sony SLVE25

There was no playback, just a blue
screen. When the machine was put
in the visual search mode a picture
appeared. On checking out the
mechanism I saw that the pinch
roller wasn’t engaging correctly. I
then realised that the pinch roller
was too high, because the circlip
that should hold it in position was
missing. Where it had gone remains
a mystery, but a new one cured the
fault. Perhaps it had never been
fitted in the first place? Strange.
T.L.

Bush VCR802

As the cassctte flap had come adnift
this machine wouldn’t accept a
tape. After refitting the lever we
inserted a cassette and found that it
couldn’t be ejected. The tactile eject
switch had fallen to pieces. A new
switch restored normal opcration.
Incidentally the deck looks very
similar to the one in some Akai
models I’ve seen. A.T.

Ferguson 3V48, JVC
HRD140

These two machines, which have
similar mechanisms, had the same
fault — they required new loading
belts (remember the 3V307?). The
3V48 came back however with the
complaint that it would only
rewind/wind fast forward in the
picture search modes. A plastic
lever on the loading block had come
adrift — it’s uscd to free the brakes
for rewind/fast forward. I can’t
quotc a reference/part number for it
as it’s not listed as being separate
from the loading block. A.T.

Aiwa VXT1420K

This combined TV/VCR would
eject a tape as soon as the loading
cycle had been completed (tape
fully around the head drum). The
cause was failure of the drum to
rotate. A new motor restored
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normal operation. The mechanism
in these units is the same as that
used in some Orion VCRs. A.T.

JvC HRD520

This machine damaged tapes on
eject. I replaced the mode switch as
usual, but the tape was still a little
loose and sometimes caught on
eject. The cure was toTeplace the
capstan belt and clean the capstan
brake. G.S.

Finlux VR3724

This machine wouldn’t memorise or
change channels or tune in properly.
A replacement memory chip
(1C602) put matters right. G.S.

Nokia VR3615

Intermittent failure to rewind or
leaving tape out on gject was the
comp laint with this machine. When
the fault showed up I noticed that
the-reel gear didn’t come over far
enough to touch the reels. Thus no
take-up on eject or rewind. A
replacement reel gear assembly
curcd the fault. G.S.

Samsung S13240

There was a tape stuck in this
machine and the quarter load arm
was out of sync with the mech=
anism. If you get this problem,
check the gears and arm for
damage, replace any defective parts
and align the mechanism. The most
likely cause of the fault however is
a broken brake trigger spring on the
loading motor spindle. So check
this as well! G.S.

Nokia VR3615

The customer complained that there
was intermittent loss of the play-
back or E-E picturc. We found that
the on/off 5V output from the
power supply occasionally dis-
appearcd. The cause was dry-joints
at Q854. G.S.

Sharp VCH81HM

There was no play, fast forward or
rewind with this machine, which
also damaged tapes on gject. A
faulty capstan motor was the cause.
On closer inspection however [
found that C6 (10uF, 25V) was
open-circuit and that the leakage
from it had corroded the print that
links the 12V supply to the motor. I
was able to get the motor going
again by repairing the print and
replacing the capacitor. G.S.

Sanyo VHR190

There was an odd fault with this
centre-deck machine. When rewind
was selected it would wind the tape

forwards, though the display said
that the machine was in the rewind
mode. As we didn’t have a service
manual, we gave Sanyo a quick call
and were told that a forward-reverse
switching voltage is applied to pin 1
of the capstan motor drive unit
comnector. A meter check showed
that this was happening. So we were
left with the LB1688 motor drive
chip as the only possible culprit.
Unfortunately it’s not available as a
separate item. You have to replace
the complete motor unit (ouch!).
Anyway, this cured the fault. S.H.

Mitsubishi HSB20

This one gave us a hard time. It was
reputed to run slow, refuse to accept
commands, ¢at tapes and in general
exhibit some pretty expensive
sounding symptoms. After many
hours of soak testing the capstan
motor seized up. So we fitted a
replacement, gave the machine a
soak test for several hours then
returned it to the customer.

Two days later it came back with
the same complaints. After several
more hours of soak testing the fault
put in an appearance. It transpired
that the microcontroller chip was
applying a gradually increasing
braking voltage to the capstan drive
chip. A new micro was the answer.
S.H.

Panasonic NVJ30/35

Poor (noisy) playback, which gives
the impression that the video heads
are dirty or faulty, can be caused by
a poor connection on the lower
drum. The solution is to remove the
heads and resoldcr the connections
to the lower drum asscmbly. J.C.

Toshiba V212

Intermittently poor playback was
the complaint with this machine.
The fault could be instigated by
tapping the head preamplifier. We
found that CQO5 was faulty but
have also had CQO6 go open-
circuit. J.C.

Panasonic NVJ45

If there’s no colour with the
machine’s own recordings and the
drum servo is hunting, check
whether the 4-43MHz NTSC switch
on the front panel is switched to on.
It should be in the off position — the
swiich should be in the on position
only in the dubbing mode. J.C.

Akai VSF30

Tape chewing with this model is
usually caused by failure of the
loading block mechanism to seat
properly. Replacement of the
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loading block urit may be
necessary. If it’s all right, check the
retaining clip. If this is loose the
eject gear will jump a cog. The only
way round this one is to insert a
piece of plastic of the correct size to
prevent it happening. J.C.

Panasonic NVSD40

This machine wouldn’t accept 1

tapes. On checking it we were
perhaps lucky to find the cause of
the problem first time: there were
dry-joints at plug/socket P1506. It’s
connected to Q1503 (2SB9%41),
which is mounted on the diecast
chassis. J.C.

Akai VSF200

To cure tape creasing at the top
only, replace the pinch roller with
the modified type. If the old type
with atU-shaped insert and the
spring tension on the side is fitted,
replace it with the new type. Make
sure that you read the modification
sheet carefully and set the machine
up correctly for an even FM video
envelope. J.C.

Sony SLV415

There was no picture and a smell of
burning, When we took the top off
we saw that the drum motor wasn’t
rotating. It was pulsing instead, but
if spun would build up speed. After
finding that the motor drive chip
was OK (by replacing it) we
suspected the Hall chip within the
lower drum and, taking the easy
course, replaced the lot. The fault
was still present however. The
cause of the trouble was actually
C014 (0-1uF). Failure of C013 or
C015 would have had the same
effect. It’s best to check all three
capacitors by replacement. J.C.

Panasonic NVG21/25

For intermittent loss of playback
colour, check C1023 (1,000uF,
10V) in the power supply. It may be
open-circuit or just dried up. J.C.

JVC HRD580

There was a line, about 1-5in. wide,
across the picture. It looked like a
very wide noise bar, the sort of
thing.you get with poor back
tension or a badly worn lower drum.
The cause turned out to be a faulty
3-3F, 50V chip capacitor (C6) on
the drum motor PCB. J.C.

Panasonic NVSD40

One of these machines gave us a ot

of trouble. Sometimes the symptom
was tuning drift on one or all
channels. Alternatively there could
be a flashing or flickering picture

that varied when the tunet/IF panel
was tapped. We eventually cured
the fault by removing the 0-1uF
chip capacitor C706, cleaning the
paint mark off the PCB and then
refitting it. J.C.

Sony SLV353/373 Series
This one comes under the heading
“how could 1 have missed that?”
The machine couldn’t be switched
off and would only play, rewind or
wind fast forwards. As
disconnecting it from the mains
supply and waiting a few seconds
had no effect, I started to dismantle
the machine to check whether any
of the front-panel buttons were
jammed on. When I went to remove
the rotary control I noticed that the
play arrow pointed down instead of
to the right. Gently pressing it and
rotating it counter-clockwise
enabled me to gain full control of
the machine.

The culprit turned out to be the
customer’s granddaughter. This
“fault’ could be an ideal way of
keeping a toddler amused: by
inserting a favourite tape and
selecting continuous play. G-W.

Toshiba V110

The tape would Ioad but the pinch
roller wouldn’t engage. The machine
would then go to standby. When the
tape was ejected we noticed that the
drum was rotating too fast. A check
at BT33 (drum PG/FG in) showed
that the waveform was missing. This
is the drum tacho — a squarewave
should be present here. The
optocoupler on the drum motor PCB
had failed. C.W..

Panasonic NVJ40

The customer complained that when
he used this machine in the visual
search mode all he got was a blank
screen. Various checks were made,
which brought us to the lower drum.
This seemed to be worn. If the tape
tension in the search mode was
increased the picture reappeared. As
the drum unit s So expensive we
tried to revive it by polishing with
Brasso and Duraglit. Needless to
say, the lower drum soon found its
way to the bin. A new drum
restored perfect operation. C.W,

Samsung VI7220

This machine did everything it
should but the pictures were poor.
So something was amiss. As the
machine was loading I noticed that
a kink appeared in the picture. This

- gave me a cluc as to where the

cause of the trouble lay. A check on
the power supply’s outputs quickly

[
|
i

took me to C102, which had dried
up. C.W.

Hinari VLX10

This machine worked in the E-E
mode, but when any tape function
was tried it started up then reverted
to standby. The cause of the trouble
was traced to bridge rectifier D502
on the power supply PCB. C.W,

Philips VR727

Failure to load, with mechanical
noises, should lead to a check on
the pulley shaft that transfers the
loading motor drive to the deck.
The small plastic cog at the end
splits and just spins on its shaft. To
replace it you have to remove the
capstan motor, the loading block,
the deck and the cassette housing.
The part number is 4822 528 81462
— it’s item 47 in the exploded view.
This is the only item that’s available
on its own. All other deck
components are supplied in kits.
This applies with all Turbo deck
VCRs. M.Dr.

Hitachi VIM722

Fuse F852 in the power supply had
blown. Checks showed that there
was a dead short across the 12V
rail. Many items were disconnected
before we found that the RF booster
was the culprit. A splash of solder
was shorting out two pins. M.Dr.

Sharp VCM60

We’d sold this top-of-the-range
model some ten months previously.
It came back dead, and on
inspection we found that the 4-7C2
surge limiting resistor R904 was
open-circuit and the 28C4231
chopper transistor Q901 short-
circuit. Replacements brought the
machine back to life, but we noticed
that heat had discoloured the PCB
below Q901. So we decided to fita
small heatsink to it. An old
Ferguson 9000 chassis sound output
transistor heatsink proved to be an
ideal fit. M.Dr.

Samsung VIK326

This machine would power up then
return to standby. In fact it did this
so quickly that we didn’t have time
to carry out any checks in the power
supply. So we placed a short-circuit
across the collector and emitter of
the power control transistor Q158,
thereby keeping the supply lines
switched on. In: this condition we
found that the 5V supply was low at
3-3V. The culprit was the 8V
supply’s smoothing capacitor C35,
which had dried up. It’s a 470uF,
16V 105°C electrolytic. M.Dr.
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COMPATIBLE VIDEO HEADS
Highest Quality Components
IMPORTED AND DISTRIBUTED BY':

Harrison
Elecironics

AIWA from £8.58 VXL20, VXL30 £11.64 ORION from £11.64
AKAS from £7.86 HITACHI OSAKI frbm £8.58
AMSTRAD VTS2, VTE4 £13.96 PANASONIC
TVR2, TVR3, £9.78 V7110, 126,400  £13.72 NV230, NVG7 £9.31
6000, 8600, 9000 £8.67 VTi30, 138, 420 £21.94 NV250, NVG10 £13.29
BAIRD trom£7.86 VT150,260,498  £26.82 NV3000,340,7000 £7.86
BLAUPUNKT fromE7.86 V522, VIME22 £13.96 NVG20A NVG22 £19.32
BECd fomergs YTEO00 VI90D  £11.64 NVGX, 42 £14.18
eyt [T, from £7.85 PROLINE from £8.67

DUAL VR97 £28.87
VR70, VRSO £7.66 <Y€ Sang

¢ ¥ MR2200, 7350 £7.66 PVRG06S, VR7720 £7.86
FERGUSON (THORN) HAD141, 160 £9.97 VR6038 £28.87
3V00, 3V39, 3222 £7.86 ypp3aieM, 700 £9.67 SAISHO from £11.64
3ved, FV308 £9.67 HAR330, 440 £25.49 SAMSUNG
FvasL £2549 papzss £28.87 VB510, VX972 £10.98
FIDELITY from£8.67 KENWOOD  hom£7.86 SANSUI from £7.86
FUNA! LOEWE from £13.72 SHARP
VCAS800, 7000 £8.58 | BGIK VC110, 481,581  £11.64
VCRS5600, 8600 £10.98 yRoss £10.98 SONY
GOLDSTAR VR960 £11.64 SLC20E, 40 £14.98
GHV1221, 1891F  £9.45 MARCON! trom £7.86 TASHIKO from £8,67
VCP4000, 4350W  £9.45 paroip TATUNG from £7.86
GRANADA from £7.86  vX3000, VX6800 £11.64 TELEFUNKEN
GRUNDIG NEC VR2920, 7921 £9.97
Gv210, GV220 £74.18 N9012, N9120 £11.6¢ TENSAI from £11.64
MV5400, 610 £9.31 NB30EG £7.86 THOMPSON  from£7.86
VS520E, 530 £13.29 NORDMENDE TOSHIBA
HINAR! Vi00, 142, V0480  £7.86 V71,V88 £9.50
VXL10, VXL8 £8.67 VI010 £9.67 TRIUMPH from £11.64

Add £1.00 Handling charge and then add 17.5% VAT to total order

CENTURY WAY, MARCH, CAMBS PE15 8QW

SERVICE
MANUALS

VARIOUS MAKES
AIWA, AKAI, AMSTRAD, BUSH, FERGUSON,
GRUNDIG, HITACHI, JVC, PANASONIC,
PHILIPS, SANYO, SHARP, SONY, TOSHIBA

VIDEOS from £4.00, TV’S
from £3.00, AUDIO from £1.50

WRITE OR PHONE FOR FULL LIST

AMSTRAD

SPARES AT LOW PRICES

HANDSETS OPERATOR MANUALS
VCR4600 £6.00 PC1640 £10.00
VCR4700 £9.00 PC2286 £10.00
TVR2 £7.50 PC3086 £10.00
SERVICE MANUALS MOTORS

VCR6000/6100 £11.50 LLN4B21 £8.50
VCR9000 £9.00 LLA4BO2 £8.50
SRD510/520 £4.50 MCB9BO2 £3.00

WRITE OR PHONE FOR FULL LIST
CENTURY WAY, MARCH, CAMBS PE15 8QW

FAX: 01354651416 TEL:01354 651289

HARRISON ELECTRONICS FAX: 01354651416 TEL: 01354 651289

104 ABBEY STREET, ACGRINGTON CALLERS WELCOME
y LANCS BB5S 1EE BUT TRADE COUNTER
Pl Tel- 01254 236521/390936 CLOSED ALL DAY WED

Fax 01254 395361

OPEN MON-FRI 9-5pm
PR/ 3T oo e sa e FOR TRADE CATALOGUE

SAT 9.30-12 noon

CROWN TVs and VIDEQOS Pace Sg Famore:
COLOURTV o
CR10 10" AC/DC,0.8.D.RC  163.00 M 0
CRV37 14"UHF/VHF, OSDR/IC ~ 122.00 |  MotoriseaHto
CRV37T 14" UHF/VHF OSD Text 145,00 | Mourttor any modarn
CFg614T 14"UHF/VHF OSD Text  156.00 | oo orivas
(Red of White — Available Dec)
CRP2196* 21" RIC Sleeptimer 184.00 | 11apgross
CRP2196T* 21" Text, Slesptimer 199.00 | tok o niiag
CRP2196NT* 217 Nicam, Sleeptimer 22500101 0fSEE
CF9528NFT* 28" Nicam, Fastext 386.00 [gox " ex2se
CRV72NT* 28" Nicam, Text 375.00 | Linie Twster Tv
c;essaaglocFr i 33" Nicam, Fastext 749.00 %E;T,g’,‘:::go,‘afl“
* Seart Sockel Fitted BRIER L T
Francel} £196.00
VIDEO RECORDERS fbam operme) £25.35
CVI3V 2 Head, Long Play R/C 135,00 | (o o T20.95
Cvaav 2 Head, Long Play, Vid.+ 145.00 e 1o
CV9eV 2H,LP, Vid + Auto SetUp 150.00 | Wolsey Outdoor
TVS51/55C 21725 TV/Video Stand 10.00 | peo ey

Full Range Audio/Hi Fi— Just Ask!! | el e

WE GANT UIST EVERYTHING THAT WE STOCK OUR _P.V. | HOW TO ORDER? U (5 TK ADD £200
15 50 EXTENSIVE. WE HAVE A TRADE CATA- TUBES | per order P<P (UK. Heavier parels,
LOGUE, WE SELL — AERIALS, BRACKETS, BATTERIES, | ag. cables, senvice aids. degaussing
CABLE CONNECTORS, CMDS CAPACITORS. DISCS, | cols piease allow £4.00 P-P (UK.
DIODES, ELECTRICAL ACCESS, FUSES ICs, LEADS, orders charged a1 cost First
MANUALS, PUSH BUTTON , PHONES, PHONE ACCESS, | Class Maii is used whenever possible.
ELAYS, SEMICONDUCTORS, STRIPEQARD, | Add 17.5% VAT to totl except where it

states zero rate. Over 3K will be sant by

, TV WAL BRACKETS,
TEST EQUIPMENT, VALVES AND EVERYTHING YOU NEED | <arfier £12.00 + VAT up 1o 15K (axcept
FOR VIDEO REPAIRS - HEADS, IDLERS, TYRES, PINCH ROLLERS, | tubes). We do not despaich on
. CLEANERS, TEST CASSETTES, VIDEQ TAPE. Saturdays.

| out of stock we will try to inform you as quickly a3 possible. We try our best to glve

i Goods are despatched on the day we receive your order. i for ary reason we are
12 spéedy. fair and sfficiant tanvica. VAT invoica on request. Give us 8 ning — we'll B

a8 tubject to change without notice. In some cases we may have 1o supply an

| give you service. Pleasa ask if what you need is not listed — we will try to help. Prices
i squivalent. We need expiry dates for credit card orders, MIN. ORDER £5. E
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MARAPET ELECTRONIC COMPONENTS
Tel: (01452) 53 22 53 Fax: (01452) 54951

many & R, COMMODORE &4 ATAR Humo
availsble frof stock - Please send SAE. for fist.
= MONITOR FLYBACK TRANSFORMERS
I§ I3 JUS? 2 sAmple of the typas we can sup)
ACORN/DIGITAL/IBM etc £%
AMSTRAD FC1 4HRCD/0
CALIBRA AT2090/:
COMMODORE 1084301 (2 typea)
COMMODORE 1084P/10845P
COMMODORE T084ST
ELONEX AT2050/33
GOLDSTAR/DELL 154-1664
OLIVETTI TFB200A

OLIVETT] 1172,0018
PHILIPS CMB833 MK1 (porsser uSiot type)
philips cm1342 (cmB833 mk2)

2l markings from the anginal tlybzck
utilise mare than ane type

unal) MX200 Midi
(Funai} MX200 Midi

& many GENERAL COMPONENTS

4L Capstan
SHARP RGF278/201/284/813K/816 EL'!' Main Drive
TOSHIBA ST-U2U2L TRANSFORMER ~ Mains
LATEST ECA ‘CMOS 4000 . . .' DATA BOOK AVAILABLE (New A4 Siza)

B2REB!
guFUEEY
THIS IS JUST A VERY SMALL SAMPLE OF STOCK, Try us

for ANY make of type of # TV % VCR &« AUDIO # Spare.
WE CAN ALSO SUPPLY - Saledted COMPUTER SPARES

_ COMBINATION ‘CRIMPING' TOOK - Cuts, Crmps & Strips — Orty 2225

annguusﬂnoSpamslsmmuehexpamed wecanhmofybamfmweﬂsomausﬁymalso!ora
On-Off Switches, Posistors, Resistors, Capachons, Fuses, Connectors,

of. Remota Controig, TV
Cabiea oois, Domestic Electrical Actessories and much much mom vadastnmpsdmw

fope for our latest N

COMPUTER LEADS
AMSTRAD PG14CDR (1) Signal Gond
COMMODORE AMIGA 10 PHILIPS CMB833
[BM KEYBOARD EXTH. (Standard DIN)

IPMENT MANUALS
Largs sslection of Manufacturers Servica
& User infomation avallable. Origiiai
manuais supplied if possitie. We only
show & few axampies ham. SPECTRUI
TV LINE OUTPUT TRANSFORMERS
FERGUSON TX90 $0° (RED SPOT}
FERGUSON TX100 $1em FST
FIDELITY ZX2000/3000 (2 types — please checi)
I-INARJ CTI718 (2 types - please check)
can supply many cther LOPTx's, for ALBA & BEKO through
w'rosms.nmussl wap&ymoddno and full
tiicxi Sarvice from original pest.
Phillps CM8524 Service WVIDEO HEADS
Philips CM8833 (Mk1} Sarvica . AMSTRAD TVR1A/CR4506/5200
Philips GMB8xx Service Supp . FISHER FV HP420/615/720/721/722
Panasonic TX2 i HITACHI VT110/1T1/113/$15/1184120/220
heads - Phone for models not shown

nic ice .52
Philips CM11342/82 Sarvice £10.56 Thess are quality
Wa Sie caly BB Yo thow & 23411 bufber of svailahle fiwms ls thix adveel. Plese Phose {*) for 2 “PRICE & AVAILABILITY" oa your ragairs-
-hw'mn.“'l.l.t. 1*) WHEN YOU CALL US - OMCE YOU RECEIVE A RINGING TOME, PLEASE HOLD — WELL ANSWER

h--um. plaase 30d £1.35 P& P ond thon 20¢ 17.5% VAT. (5. VAT iz #0e 00 P & P - Equipheent Mavuais e rero-ruied). Semslf
n-nnhl:-lueulu Bqwever 3 moming| mmmn-pmmumm weicome ~ minimom P & P Is
£3.00, but plaaes BOGK 10 390N BeLYT. VilMlty Ditex’ reqwited far card arders, aiso Dve letwe No. for SWITCH. Al sieck ltems
81705000 31 ARiCKYY &k powsihia, smbiect 1a clsarance of payment. All Rama subject is svalixhiilty — Pricas can changs wilhos? metics.
Very sorry, we are unable lo accept callers - Please arder by PHONE or POST.
pt: VISA ACCES& MASTERCARD, DELTA, SWITCH, EUROCARD

M.E.C. 1 HORNBEAM MEWS, GLOUCESTER GL2 OUE
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MOONSHINE BIBLE 270 page book covering the production of
alchohol from potatoes, rice, gralns etc Drawings of simple home
made stils right through % commerdial systems. £15 ref MS1
NEW HIGH POWER MIN| BUG with a range of 800 metres or
more and up to 100 hours use from a PP3 this will be popular Bug
measures |ess than 1° square! £28 Ret LOT102.

SINCLAIR CE MOTORS We have a new ones availabie without
gearboxes at £50 ref LOT25

BUILD YOU OWN WINDFARM FROM SCRAP New
publicaton gives step by step guide to buikling wind g tors.

details £249 ref TAL-1
CENTRAL POINT PC TOOLS Award winning software, 1,300

virus checker, memory optimi iS¢ op file p 3
low level duler, disk defragmenter, undeiete,

Amed with this publication and a good local scrap yand could make
you saif sufficient in electricityl £12 ref LOT81
PC KEYBOARDS PSzconnector, top quality
3864486 etc £10 ref PCKB. 10 for £65.
TRAGCKING TRANSMITTER range 1.5-5milas. 5,000 hours on
AA also its info on car ction and motioniworks
with any FM radio. 1.5° square. £65 ref LOT101

ELECTRIC DOOR LOCKS Compiete lock with both Yaie lock
and 12v operated dsadiock (keys included) £10 ref LOTSS
GALLIUM ARSEN IDE FISHEYE PHOTO DIODES Compicte
with suggested circuits for long range communications\switching
£12 complete.

SURVEILLANCE TELESCOPE Superd Russlan zoom
telescope adjustable from 15x to 60x! complete with metai inpod
(mpesibie 1 use without this on the higher seftings) 66mm lense.
leather carrying case £149 ref BARG3

WIRELESS VIDEQ BUG KT Transmis vides and audio
signals from a minature CCTV camera (inciuded) to any standard
television! All the components including a PP3 battery will fif
cigamtte packet with the lens requifing a hale about 3mm dlaf
Supplied with telescopic aertal but a piece of wire about 4" Io|
sl give a range of up 10 100 metres. Asingle PP3 wiil probal
less than 1 hours use. £99 REF EPT79. (probably nol licg
CCTV CAMERA MODULES 45X70X29mm. 33
100mA aute electronic shutter, 3.6mm F2
pixeis, video outputls 1v p-p (75 ohm). Works dj
video input on a tv or video. IR sensitive. K73
IR LAMP KIT Sutebie for the abave ca

10 be used in total darkness! £5.99 ref EF 1381
REMOTE CONTROLTANDATA TD v MO
VIEWDATA Complete system comprising 120075 modery
dialler, Infra red remote keyboard, (could be adapted for PGS
psy. UHF and RGB output. phone lead, RS232 oulput, &0

for all 286/

outpyt Absalute bargsi

9WATT CHIEFTAN TANK LASE

Doublebeam units designed i iitinthe gun barrel of 2 tank, e<]
has two semi conductor lasers and motor drive urits for ahign
7 mile range, full circult diagrams, new pnce £50.0007 us
Each unit kas two gallium Arsenide injecion lasers, 1 x 9

backup
4calculators, Dbase, disc editor, over40viewers, remote computing,
password protection, encryplion, comprehensive manual supplied
aic £25 refiot 97 35" disks.
GOT AN EXPENSIVE BIKE? Younesd one of ourpotte alams,
they look like a standard water botlle, butopen the top, insert a key K
activate a motion sensor aiam budt inside. Fits all standard borde
camers. suppiied with two keys. SALE PRICE £7.99 REF SAZ2
GOTAN EXPENSIVEANYTHING ? You need one of ourcased
vibrafion alarms, keysafich operated, fully cased just fit it to
anything from videos o caravans, provides a years protection from 1
PP3 battery, UK made. SALE PRIGE £4.6% REF SA33,
DAMAGED ANSWER PHONES Tnese are probably beyond
repair so Just £4.99 each. BT response 200 machines. REF SA30.
COMPUTER DISC CLEAROUT weareteftwith alotof software

packs that nggliciearing sowe are selting atdiscvalue only! Sodiscs
for£4, tha eachli{our cholce of discs) £4 re EPE6
180Z CASE AND POWER SUPPLY

'and 200 watt power supply. E9.95 ref EP67
R SUPPLIES 145 walt, +5-5.+12-12,

MAZING QUALTY! UNBEATABLE PRICE!

GOLOUR
GGTV GAMERA

EANTASTIC OPPORTUNITY to acquire COLOUR CCTY cameras
at £58's less than trade wholesale prices.

Due to the exciting buying power of 8ull Electricai once agaln
we have s¢cored a Bull's Eye. This brand new COLOUR CCTV
camera, of a very high specification comes cased in an at-
o parts aloneli£d 95 ref BAR tractive plastic case with swivel base.
The unit runs on 12vVde and is ideal for
battery cperation and has standard
video output. Ideal for securlty/
surveilance/babymonltoring.

buib foodiights, bulllin charger and auto switch. Fully cased. 6v 8AH
lead aad req'd. {secondhand) £4 ref MAGAP 1.
YUASHA SEALED ({EAD ACID BATTERIES Two sizes
cutrently available this month. 12v 15AH atE18 re{LOT3 and 6v 10AH
(sultable for emergency lights abeve) at just £6 ref LOTZ.
ELECTRIC CARWINDOW DE-ICERS Complete with cabie,
plug etc SALE PRIGE JUST EA 98 REF SA28
AUTO SUNCHARGER 155x300mm solar pane! with diodeand 3
metre lead fitted with a cigar plug. 12v 2watt. £8.88 REF SAZS.
MICRODRIVE STRIPPERS Small cased tape drives ideal for
stripping. lots of useful goodies inclyding & sman case, and ots of
components. SALE PRICE JUST £4.69 FOR FIVE REF SAZ6
SOLARPOWER LABSPECIAL You get TWO 6°x6" 6v 130mA
soiarcells, 4LED's. wire, buzzer, switch pius 1 relay ormotor.Superb
value Kt SALE PRICE JUST £4.99 REF SA27
RGB/CGAEGATTL COLOUR MONITORS 12° in good
condition. Back anodised metal case. SALE PRICE £49 REF SA 168
PLUG N ACORN PSU 19v AC 14w . £299 REF MAG3P10
13.8V 1.9A PSU cased with ieads Just £9.99 REF MAG10P3
UNNERSAL SPEED CONTROLLER KIT Designed by us for
he C5 motor but ok for any 12v motor up ¥ 304 Complete with PCB
efc_ A heat sink may be required. £17.00 REF: MAG17

- PHONE CABLE AND COMPUTER COMMUNICATIONS
PACK Kit contains 100m of & core cabie, 100 cable cips. 2 line
drivers with RS232 interfaces and all connectors #tc. l1deal low cost
method of communicating between PC's overalong distance utiizing
the serial ports. Complete at £8.99. Ref comp1.
VIEWDATA SYSTEMS made by Phillips, complete with Intemal

1200175 modem, keyboard, psy etc RGE and composite outputs.
_tn. autodialier etc. $ALE PRICE £12.99 REF SA18

ES .22 As used bythe Chinese ammy for training pupases,
a lot aboutt £39.95 Ref EF78. 500 pellets £4.50 ref EF80.
| POWER SUPPLY SALE FROM £1.6¢ Plugsinto
twith outpytiead. three types avalable, vdc 150mAE1.50
1 gvdc 200mA £2.00 ref SA20, 8.5vdc S00mA £2 ref SA21.
ENDER UNIT, Transmils both audio and viceo signals
k avideo camera, videorecorder, TV or Computer eictoany
IV setina 100 rangel (fune TVioa spare channed) 12v DC
5 £25 REF: MAG15 12v psuis £5 extra REF: MAGSP2
i RE RADID TRANSCENERS A pair of walkie tallies
@ up b 2kmin open country. Units measure 22x52x 156mm.
 cases and earp'ces. 2xPP3req'd. £30.00 pr REF: MAG30
IANSMITTER KIT housed in a standard working 13A
he bug runs directty offthe mains solasts foreven why pay
price is £15 REF: EF62 (Kif) Transmits to any FM radio.
G BULLT AND TESTED superior design tokit. Supplied
Ve agencies_9v battery req'd. £14 REF- MAG14
G COINBOX STRIPPER COMPLETE WIMTH
OT MECHAN ISMS originally made to retal at£79 each.
ts are designed to ¢onven an ordinary phote info a
b. The units have thelocks missingand sometmes broken

3watt, 900nm wavelength, 28vdc, 600Nz puise frequency. T

ow ever they can beadapted for their original use or usedfor
o elza?? SALE PRICE JUST £2 50 REF SAZ3

R PISTOL PACK Complete with pistol, darts and peliets

also contain an electronic receiver to detect refacted signa TECHMICAL SPECIFICATIONS: -
ta:gets.ivsormunnsmsea.msforona.RelLon : i SR
3 TV SYSTEM: PAL SYSTEM
TWO WAY MIRROR KIT Indudes special adhesivetim i |
o w3y MTOS) Up 40 60720 (ghass. notinctuded) incu || MAGE OUTPUT COMPOSITE VIDEO 1.0VP-P/750HM
instructons, £12 ref TWH, SCANNING SYSTEM:  2:1 INTERLACE
- RESOLUTION: MORE THAN 320 TV LINE HORIZONTAL

NEW LOW PRICED COMPUTE RWORKSHOP/H -

Lo aele? ! MIN ILLUMINANCE:  LESSTHAN 7 LUX
UNITS Complete p from fautty equipmentfor eved §} | g pATIO: MORE THAN 45dB
llilneumitsmstandnrdlECwad(ex\ands_nby‘lsﬂ'nm),l'l e GAMMA CHARS: 0.45

than 10 seconds, recevtest bution, $0Araiing. £6 95 each et} ), oF spsoR: 1/3" INTERLINE CCD

Or apack of 10at£49.901ef LOTE, M youwarnt & bex of 100

D ERFECTIVE PICTURE:  500(H) X 582(V)
SCANNING FREQ: HOR: 16.425KHz VER: 50Hz
SYNC SYSTEM: INTERNAL SYNC
RADIO CONTROLLED CARS FRO LENS: 4mm F2.8
EACHI!I! Aliretums from famous manufacif|] ANGLE OF VIEW: A e
; - : WHITE BALANCE (AUTO TRACING )
3 types available, single challil ¢irerrical SHUTIER:  AUTO ELECTORICAL SHUITER (AES)

(left, right forwards,backwards) £6 refLOT1
channe! with mare features £12 ref LOT2.

APPROVAL:

COMPLIES WITH VDE CLASS B

THOUSANDS AVAILABLE RING/FAX FOR DETAILSE
MAGNETIC CARD READERS (Swipes) £9.95 Cased with
fyteads. designed to read siandard credit cards| they have 3 wires
coming ot of the head so they may wrte as well? complete with
control elctronics PCB. just £9.95 ref BAR31

WANT TO MAKE SOME MONEY? STUGK FOR AN
IDEA? We have collated 140 business manuals that give you
information on setting up different businesses, you pefuse these at
your Ieisura using the text editor on yout PC. Also included Is the
certificate enabling you o raproduce (and sell) the manuats as much
as you like! £14 ref EP74

PANORAMIC CAMERA OFFER Takes double width
photographs using standard 35mm Mm. Use in horizontal orverical
moce. Complete with strap £7.99 ref BARY

COIN OPERATED TMER KIT Complete with coinsiot
mechanism, adjustabie ime delay. relay oulpul, pyt a colnsiot on
anything you likel TV.s, videos, fidges. drinks cupboands, HIFL.
takes 50p's and £1 coins. DG operated. price justE7.99 ref BARZT.
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom,
metal construcion. builtin fight, shrimp farm, §toup viewing screen,
Iots of accessonies. red ANAYLT.

AA NICAD PACK Pack of 4 tagged AA nicads £2.99 rel BARM
PLASMA SCREENS 2zx310mm, no data hence £4.99 ref
BARS7

NIGHTSIGHTS Model TZ54 with infra reg illuminator, views up 1D
75 metres in full darkness ininfrared mode, 150m range. 45mmlers.
13daeg angle of view, focussing range 1.5m toinfinity. 2 AA batteties
required. 9505 waight. £199 ref BARS1. 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, $9x24mm £2.99 ref SM1623A

20 character 2 line, B3x19mm £3.99 ref SM2020A

16 character 4 line, 62x25mm £5.99 ref SMC1640A
TAL-1110MM NENTONIAN REFLECTORTELESCOPE
Russian. Superd i "scope, everything you need for some:

e
4.6mw LASER POINTER. BRANDNEW MO/

as the on/off awitch.) About 60
2 AAA batteries. Produces
lavels, gun sights, experims

BULL TENS UNIT Fully buitt and tested TENS (Transcutanaous
Electrical Nerve Stmulation) unit, complete with electrodes and fu
instructions. TENS Is usad for the refief of pain elc in up ®© 70% of
suffecers. Drug free pain rellef, safe and easy to use, can be usedin
conjuncion with analgesics etc. £45 Ref TEN/

PC PAL VGA TO TV CONVERTER Converts a colour TV into
abasic VGAscreen. Completewithbullt in psu, lead and sware.. 1deal
for lapteps or a cheap upgrade.Supplied in kit form for home
assembly. SALE PRICE £25 REF SA34

EMERGENCY LIGHTING UNIT Complate unit with 2 double

+SOME. OF OUR PRODUCTS MAY BE UNLICENSARLE IN THE UK

lei EF82B axtra pefiels (500) £4.50 ref EF80.
AMORPHOUS SOLAR PANEL 12v 155x310mm
ALE PRICE £4.99 REF SA24.

DPTIC CABLE BUMPER PACK 10metres for £4.99
P13 ideal for expefimenters! 30 m for £42 99 zef MAG13P1

MDXED00ODIES BOX OF
X8 WEIGHING 2 KILOS

1, reflects more than 90% of body heat. Also suitable for the
on of two way mirors! £3.99 each ref O/L041.
ATIC RANGER COMPASS Ol filed capsule, strong
metal cass, large luminous peints. Sightline with magnifying viewer.
50mm dia, 86gm_ £10.99 ref OMKE04.
RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Baftery Wizard! Uses the latest puise wave charge system
to charge ad papularbrands cf ordinary battefies AAA, AA. C, Q. four
atatmel Lad system shows when jes arecharged, ically
rejacts unsuitable cells, complete with mains adaptor. 8BS approved.
Price ls £21.96 ref EP31.
TALKING WATCH Yes_itacualy tells you the tme atthe press of
abution. Also festures & vorce alanm that wakes you up and tells you
what the tme is! Lithium ceil induded. £7.99 ref EP26.
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YQUR LICENCE! The new muftiband 2000 radar detector can
prevent even the most responsible of drivers from Tosing theirlicence!
Adpustable audible alamm with 8 flashing leds gives instart waming of
radar zones. Detects X, K. and Ka bands. 3 mile range, 'over the hit
‘amundbends’ and ‘reartrap faciiies. micto szejustd 2572 5% 75",
Can pay for itself in just one day £79.95 ref EP3,
3" DISGS As used on older Amsirad machines, Spectrum plusd's
etc £3 each ref BARA0O.
STEREQ MICROSOPES BACK IN STOCK Russian, 200x

p with lenses. lights. filters efc etc very comprehensive
microscope that would normally be around the £70C mark, our price

R BOYSURPIUS STOCK
FOR CASH
FREECATALOGUE :
100 PAGE CATALOGUE NOW

AVAILABLE, 50P STAMP OR FREE
ON REQUEST WITH ORDER.
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A\ PROMAX

Audio Analyser
Model AA-930

Mutti-function meter. Measures distortion,
wow & flutter, siareo power, signal levels in &
0ut; generates audio test signals. Featuras
ndlude large clearly marked anaiogue
meters. Parforms the work of many individual
mstruments. £ 498 =~

Television Pattern.
Generator
Model GV-698/11

32 patterns, 32 internal memories.
PAL/NTSC/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/TY aerials and satelite TV cishes, Covers
48 to 856 MHz and 350 1o 2050 MHz.
Lightweight, compact ang rechargeable battery
operated. £ 593

Models FD-250 & FD-252

Frequency counters

FD-250 covers 20 Hz to 180 MHz and FD-252 covers same plus. 100 MHz to 2.4 GHz.
Large L.E.D. display. Wid= performance at low cost. £ 153 & £ 206

TV & Sateliite Level Meter

Model MC-944

This meter has everything for the top fiight

installer of aerials, dishes, CCTV, MATY,

SMATY and vllwn systenrs Featyres mclude

4 TW monitor, Spectrum analyser. sync pulse,
= T— teletext_ printer outplt, 99 memories. tune-

able audio subcamiers, etc. Full autocomection for superb, unequalled acturacyl.

RS-232 as standard. £ 1949

LA PROMAX |

The company has been producing test equipment in Spain
for over thirty years, eaming 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 producis are suitable for
only professional and educational applications.
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ELECTRONIC TEST EQUIPMENT

Audio - Video - Television - Satellite TV - Telecommunications

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

Low Distortion Low
Frequency Generator
Model GB-212

20 Hz 1o 200 kHz, harmonic distortion 8.02 %
maximum over audio band. Frequency coun-
ter resolution as high as 0.1 Hz. 600 chms
impedance. Oulput ievel attenuabon range 60
dB, with analogue meter for setting accuracy.
Excelient output level flatness. £ 240

Functions Generators
Models GF-230 & GF-232

Two versions available: 0. zto 1 MHz and 0.2
Hz to 2 MHz. Producing sine, iriangular and
sgquare wavetorms, with vanable symmetry.
Excellent performance. £ 153 & £ 206

CRT Rejuvenator
Model TA-803

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

CRT Rejuvenator
Modet TA-901

An essential tool for every TV works-
hop. Promax have made many thou-
sands. Supplied complate with a set of
base adaptors. £235

TV/FM Level Metef
Model MC-160B

The aerial installers best fnend
Calibrated fot accurate signal level
measurements. Digital frequency
display ensures correct signal
selection and identification

Built-in cemodulator for easy station
ident. and audible 1one for easy
positioning. This meter is light in
weight, but has outstanding technical
features. € 299

R.F. Spectrum
Analyser
Model AE-566

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

as R4D. £ 2800
Access
ath

Prices shown cxclude VAT and delivery charge.
Most items available for immediate despatch.

ALBAN ELECTRONIC LIMITED

6 Caxton Centre ~ Porters Wood
St Albans — Hertfordshire - AL3 6XT
Tel: 01727 832266 — Fax: 01727 810546
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Donald Bullock had a hard time with son Steven’s oddball clientele
while Steve was away on holiday in Greece

I’ve had a terrible time while son
Steven has been away on holiday
somewhere in Greece. Before he
went he wired his soldering iron to
the front of the bench. Since I don’t
walk like a German, 1 kept getting
my foot caught in its long lead.
He’s nothing like as intellectual as 1
am — follows Greeneyes I suppose —
and seems to encourage thickheads
and oddballs just for the laughs. For
the last fortnight they’ve all
converged on me. I've had about
enough, I can teil you.

Drop of Solder, Please

The first was Norman Kneejerk, the
happiest sap 1 know. He called last
Monday morning, when it was
raining hard. I’d just caught my foot
in that cable again and upset my tea
down my shirt when he marched in
with a Panasonic TX2 television set
in his arms and a screwdriver in his

| NITAGARA VIDEO |
|
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mouth. Since he’s a walking
warchouse of jokes that make you
cringe, 1 decided to get rid of him
quickly. I shook the tea off my cuffs
and pulled a job card towards me.

“Mornin’ sunshine” he bawled,
“likes your drop of tea then.”

He plonked the set down.
“Bunches into lines when it’s hot.
But have no fear — Norman’s "ere.”
That was followed by a peal of
insane laughter.

Then he slipped the back off the
set and pointed to the line driver
transformer T531. “This 'un’s dry-
jointed™ he blared. “Drop a bit of
solder on his legs, will you?”

1 did as I was told and he quickly
reassembled the set, put his
screwdriver in his mouth and swept
out.

Liney Pictures

After changing my shirt I returned
to see the postman arrive. “Duck”
he said. I looked around me¢ then
saw that he had left the post.
Electricity bill. Gas bill, Rates . . .
And they’re big money nowadays.
As I stood nursing my misery, a
thin dark cove with bright eyes
pranced in nursing a Panasonic
VCR. He smiled and pointed at me.

“Super forehead” he said, “but it’s
being liney.” I decided to ignore the
jibe and drew up a job card.

“Name?” I asked.

“Ramonshab Habeshamwee-
Skwyl” he smiled.

1 put my pen down. “Pop-in
tomorrow”” I said.

The machine was in NVJ45 —
Super 4 head. I tried it in the E-E
mode and the picture was terrible —
all lines and interference. Then 1
played a tape. The results were even
worse. Was there one fault or two?

1 decided to concentrate on the E-
E fault symptom first and
approached the power supply with

the hairdryer. A single blast at C27
(330uF, 10V), the slyest looking
electrolytic I could find, made the
picture much worse. A blast of
freezer improved it. The same
applied with the playback picture.
Our meter said C27 was OK, but a
replacement cured the trouble.

A Dead Maspro

Then a lanky misfit sauntered in, He
looked like a dyspeptic question
mark. “Where’s Steve, mate?” he
asked.

I looked behind me, then at the
questioner. “Greece” I said.

*You any good?” he asked,
producing a Maspro SRE2308
satellite receiver. “Cos this "un’s
dead, mate,”

He was just too much. I waved
him out and opened the Maspro. It's
identical to the Pace PRD800, and
as usual required a full rebuild on
the primary side of the power
supply.

I reached for the usual bits and
replaced the TEA2018 chopper
control chip U1, the BUTL1A
chopper transistor Q1 and the
various capacitors and resistors.
After this 1t sprung to life. T
wondered what sort of kit would be
tequired to get its owner right, and
decided that a ten-year spell in the
anmy might be a good start — but
tough on them.

Just then my journalist daughter

| Rebecca popped in. “What’s a spin

doctor, dad?” she asked. “Dunno” I
said, and she fled.

Sprained Wrist

The next caller looked like a
sprawling birthmark. As though
he’d been bleached then
unsuccessfully dyed strawberry
pink. He had a couple of feathers in
his ginger hair and was clutching-a
Matsui 209T TV set.
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“Hwahna hwuppnah hweep
chwah” he said. His gutteral voice
made Jimmy Knapp sound like a
falsetto. I looked at him and passed
him a job card and a pen. “T’ve
sprained my wrist” I said.

He picked up the pen, shut one
eye, pulled his mouth open and
wrote “Herb McHaggis” and a
phone number on the card.

When he’d-left I pulled the set on
10 the bench and tried it. The picture
was good, apart from a bright line
across the centre — like field
cotlapse superimposed on a normal
picture. The set has a discrete-
component field output stage, with
complementary pnp and npn
transistors.

“What causes that bright line?”
asked Greeneyes.

“The spot that writes the picture is
writing two lines in the same place
before carrying on.” I said.

“Why?” she asked. “Well, cne
transistor writes the top half of the
picture, then the other takes over to
write the lower half.” [ said.
“There’s a bit of a problem where
they meet, and while it’s waiting for
instructions the spot is hanging
about and writing away out of
cussedness.”

I spied a 10pF, 50V bootstrap
capacitor nearby (C302). Now 1
don’t like low-value, high-voltage
electrolytics. Their crime rate is
high. This one added to it. Its value
had fallen, a replacement curing the
fault.

The Mouse

A bit later Nick and Doris came in.
Doris and Greeneyes went into a
huddle and Nick dived his hand into
his pocket.

“I’ve brought you my mouse” he
said. “Perhaps you can do some-
thing with it. It won’t work.”

I looked at him. Didn’t even know
he kept mice, let alone working
ones. Then he produced this
computer mouse.

When I looked inside I saw that
there were three tiny, round
pressure switches. They were
sticking, I picked up an old VCR
front that used identical switches.
When the faulty ones had been
replaced the mouse was OK.

“That’s clever of you™ Nick said.
“You know I recommend you all
over our club.”

As they were leaving Nick
pointed to the sun blind above thé
shop front. “There’s a big beily of
rainwater up there” he said. He
picked up the sweeping brush and
pushed the blind up — just as
McHaggis came to collect his set.
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He collected the deluge first.
“Hrupplahnnoop.
Kwaaahahruppnah Twoe n
hwopper’” he bellowed. “Ai cannah
fwalpren. Bluddahwhall
sokenwhaitt!!”
“Sorry” said Nick, skipping off.

Crackles and Flickers

A huge old car pulled up. The
Reverend Goode clambered out,
hugging a Panasonic NVL20 VCR.

“Good to see you, Donald” he
boomed. “You’ve met Curate
Blande before I think . . . *

“Er, good to see you” said the
Curate, three octaves higher.

“Crackles and flickers like the
devil” bawled the Reverend. “Not
the bally Curate, the set!”

“Like the . _ er . . devil” said the
Curate. “. . . the set.”

“Always did, mind, but it’s
intolerable now™ the Reverend
continued.

“Intolerable now” squeaked the
Curate.

The E-E picture and sound were
unstable, and touching the PCB
almost anywhere made it worse. 1
took out the tuner subpanel,
resoldered some very dry joints,
then reassembled it. The fault was
still present. Further tapping and
flexing took me to the RF
demodulator can. There were'a
couple of poor joints inside, but
resoldering them made no
difference.

Then I noticed a ribbon of fifteen
conductors that connected the main
PCB to the clock/control panel. It
was connected to the main PCB
directly, but was connected to the
front panel via a plug and socket
arrangement. Or rather half
connected. The plug wasn’t pressed
fully home, and its covering of dust
showed that it never had been.
Pressing it home cured the trouble.

James’s Problem

As I was boxing up the Panasonic
VCR unit son James came in,
looking a bit down in the mouth.

“The disc drive motor in my
Amiga AS500 computer seized last
night” he said. “So I took the
computer to my room and carefully
removed the motor assembly. It’s
mounted on a 9 x 7em PCB, with its
metal backing plate, and there’s a
sync magnet attached to the rim. I
slid the disc platten off the motor
shaft, placed it carefully on a keyed
drawing on the desk, and took the
motor to the workshop to clean and
lubricate it. The motor’s all right
now.”

“Good” I said. Then he told me

the bad news. While he was in the
workshop Greeneyes had gone into
his room, seen the mess on his desk
and tidied it up. The platten and
keyed drawing were separated. So
far his attempts at achieving the
correct reassembly position have
been unsuccessful. The motor spins,
but fails to boot up the disc and
stops.

Does anyone have any alignment
information? Or perhaps someone
has a surplus replacement motor
panel assembly or replacement disc
drive?

Jammed Switch Mayhem

My last tussle of the day was
brought in by Phyllis Puke. It was a
20in. NEI set, Model 2051R.

“There can’t be much wrong with
this set” she announced, “it’s almost
new. My husband always reckoned
it to be a loose wire or the valve.
He’s dead, that’s the problem.”

“I’m sorry to hear that” I said, “er,
what happened?”

“Dunno” she said, looking at the
set. “He was OK last night. When [
tried him today he was just dead.
Can you get him right by
tomorrah?”

I waved her out and pulled her set
on to the bench. If I pressed the
on/off button enough to close the
mains switch, but not enough to
short the pulse contacts, the set
went into standby and couldn’t be
brought out by either manual or
remote control. If I pressed the
switch in all the way there was a
rustle of EHT but nothing appeared
on the screen.

I marked the position of the first
anode preset carefully, then turned
it up. A milky raster with pro-
nounced flyback lines appeared.
Then I noticed that a button on the
front panel was jammed in the on
position. It was the ‘select’ button,
for colour, brighiness etc., and was
made of flimsy plastic. By jamming
in, it had disabled the micro--
controller chip. I found a better
replacement in our junk box and
this cured the trouble.

1 boxed the set up and, as I was
putting it down, caught my foot in
Steven’s loop of soldering iron lead.
The hot iron flew up and I did an
impromptu juggling act with it and
the set as the phone rang and rang.
When I picked it up it was Steven
calling from Greece.

“I’ve had a terrible time” he said.
“It’s been raining every day. ['ve
never seen so much.”

A wicked smile creased my face.
“Good!” I bellowed, “good, good,
good!!”

COMMENTARY

49




SATELLITE

50

Cambridge ARX200

If the mains fusc has blown, check
the MA2810 hybrid switch-mode
regulator chip Ul4. The intcrmal
chopper transistor has its base,
collector and emitter connected to
pins 3, 2 and 4 respectively and can
thus be easily checked for shorts.
C.H.

Grundig GIRD3000

“Decoder not working” was the
complaint with this receiver. It was
very reluctant to come out of
standby at power up, though it did
after a few minutes. Reception of
clear channels was OK, but with
VideoCrypt ones the picture didn’t
clear and there were no “insert
card” etc. messages.

A check on the outputs from the
power supply showed that the +5V
rail was low at 4:5V and had at least
a volt of ripple on it. C25 (2,200uF)
had dried up. To avoid future
problems I replaced the capacitors
in the other ‘hot spots® as well. P.B.

Lightning Strikes

We had a call to a Pace MSS100
following a thunder storm. A tree
100m away from the house had
been struck by lightning, and after
this the receiver wouldn’t come on.
The LEDs on the front pancl were
all out, and thc terrestrial TV
signals didn’t pass through the
modulator module, though plugging
the aerial into the TV set directly
produced good pictures.

1 removed the satellite receiver’s
lid and checked the mains fuse FS1,
the 10Q2 surge limiter resistor Ri
and the TOP202 chopper device.
All were OK. When T reconnected
the receiver to the mains supply it
powercd up normally. The TOP202

atellite

Notebook

Reports from Chris Hawkins, Philip Blundell,
AMIEEIE and Hugh Cocks

seems to be able to shut itself down
where necessary, an admirable
feature!

The same storm produced a call to
a Pace MSS500. The customer
knew that it was wise to unplug his
receiver when lightning was around,
but had been keen to listen to the
end of The Archers on Radio 4. The
strike had taken out the telephonc
and burglar alarm, though the TV
set worked when the acrial was
connected to it directly. I

The inside of the MSS500 looked
innocent enough — a very slightly
blown mains fuse appeared to be all
that was wrong. The chopper
control chip Ul was producing
drive, and the chopper transistor Q1
measured OK. So I refitted Q1,
replaced the fuse and switched on.
Several of the reservoir/smoothing
electrolytics exploded, which was
4D unnerving experience to say the
least.

Further checks showed that
optocoupler U2 appeared to be
open-circuit on its secondary side,
thus removing the regulation
feedback to the primary side of the
circuit. In this situation the power

supply outputs appear to go sky
high

The lightning must have hit the
dish and struck the receiver via the
feeder rather than the mains supply
— the LNB had also died, lending
weight to this theory.

As the receiver was a write-off, I
thought I would find out how high
the power supply’s DC output
voltages could rise with no feedback
from the secondary to the pnmary
side of the circuit. The chopper part
of the circuit was still working of
course.

I disconnected all the rectifiers on

the secondary side of the circuit
except the one for the 5V supply,
then connected this rectifier to a
400V electrolytic capacitor. As the
5V rectifier was intact | left it —
ideally it should have been replaced
with a higher voltage type.

When power was applied [
obtained a reading of 100V and
hurriedly switched offl Surely some
form of overvoltage trip could have
been included at minimal extra cost?

The owner decided to keep the
MSS500 as a ‘dummy’ — he’s away
a lot. If someone steals it they will be
in for a surprise! H.C.

SVA1 Sky Decoder

This old decoder displayed the

message “your card is invalid” even )
when there was no card in the slot.
Diagnosis is fairly easy. Disconnect
the mains power from the unit,
insert a card in the slot, reapply the
power and a picture should be seen.
But when the card is removed the
“invalid” message will return and
remain even when the card is
reinserted.

On removing the top of the card
reader you’ll sec two contacts at the
rear. They are pushed open-circuit
when a card is inserted in the slot,
and should make contact when the
card is withdrawn. Otherwise “your
card is invalid” will be displayed.
Cleaning the contacts should restore
normal operation. As they are
normally open-circuit, with a card
in the slot, they become oxidised.

If operation seems to be
intermittent after cleaning the
contacts, replace the card reader.
Sometimes the card contacts don’t
make good connection — pushing
down on top of the card reader
brings a picture back. We’ve had a

B e e
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couple of cases where something
has been forced into the slot
violently, bending the contacts
beyond repair — and usually ruining
the user’s card when it 1s retnserted.
I normally use an old viewing
card for initial decoder tests. If
everything is OK, the message
displayed will be “your card has
expired”. It’s all too easy to destroy
a current card accidentally when
working on a decoder. H.C.

Motorised Dish Systems

A common problem with motorised
systems is poor dish resct accuracy
after a few years’ use, i.e. the dish
doesn’t return to a satellite position
precisely each time. Modemn
recetver/positioners get round the
problem by means of an autofocus
system, which uses a kind of AGC
arrangement for final control of the
dish drive so that the dish settles at
the highest signal strength position
with each change of position. With
an autofocus system you will, when
the dish mechanics are poor, be
warned by the receiver when
storing a new channel (this applies
with an MSS500/1000 motorised
system anyway) that the dish
position is not the same as that in
the receiver’s memory, though you
can continue storing channels with
no ill effects.

The first and most obvious thing
to check 1s that the nuts and bolts
that secure the actuator to the dish
mount are secure. This 1s often the
cause of the problem.

In stubborn cases, replace the
actuator. In a recent case where
various dish resetting troubles
occurred with a Drake ESR250
receiver/positioner a new actuator
solved the problem.

I think that the main trouble is
often to do with the motor
mevement sensing system, which
generally uses a reed switch and
rotary magnet. But in view of the
fairly low cost of a new actuator,
it’s not worth replacing these items
— the cause of the problem could as
well be the gearbox mechanics.

Somie older actuators require
frequent oiling to prevent them
becoming excessively noisy.
Modern ones are better in this

respect.
. 'When replacing the motor, ensure
that the dish movement sensor and
motor drive lead pairs do not get
mixed up — a reed switch doesn’t
appreciate the motor voltage being
across it at all!

Don’t forget to set the mechanical
limit switches in the motor box. The
west limit is normaily with the
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actuator nearly closed. We usually
set the east one just beyond Astra
(Turksat at 42°E is not available in
this part of Europe).

Don’t just rely on the positioner’s
electronic limits. Some years ago
the first Connexions 8520R
receiver/positioners had no
electronic motor limijts, relying
solely on the installer to set the
limits at the motor. After a power
failure the dish wouid always move
10° or so by itself. This would
confuse users no end. After
rekeying the satellite via the remote
control, the dish would happily
retum to where it should have been.

In one case the installer hadn’t
bothered to set the motor limits and
the dish was fairly near a wall: the
actuator worked well, driving the
1-8m dish so hard against the wall
that it was a write off. Needless to
say, electronic limits were
introduced with later production of
the 8520R. H.C.

Cable Trouble

1 recently received a call for help
from someone with three 1-2m
prime-focus dishes with magnetic
polarisers. The dishes were all
looking at Astra, as the owner had
been told by the installer two years
previously that “this was the only
way to connect different types of
receiver”.

Dish no. 3 was used less than the
others, being linked to a part of the
house used only in summer. It had
been disconnected all winter. The
receiver worked for a few hours,
after which it provided reception of
only the higher-frequency channels
— above 1,500MHz. Similar results
were obtained when one of the
other receivers in the house was
connected up.

The owner was keen to upgrade
the system and run all the receivers
from a single dish for Astra, using
one of the other dishes for Eutelsat
at 13°E. This was going to mean
installing a “magic switch’, a dual-
cutput LNB and supplying some
new receiving gear, to say the least.
Since this couldn’t be done on the
spot, and the customer was keen to
have reception that evening, I
removed the suspect LNB from the
dish. It was no great suprise to find
that it was corroded inside, water
having entered via the bare F
connector during the winter.

I replaced the I.NB (the magnetic
polariser DC resistance reading was
correct at about 100Q2) and was
rewarded with good pictures across
the entire IF band. After about half
an hour however the signals became
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in a TV cabinet with glass doors.

video input to the decoder. H.C.

Viewing Card Problem

We’ve had several cases of intermittent
VideoCrypt decoding recently. The decoding
fails for a few seconds every minute or so then
returns to normal. After spending a lot of time on
the problem the first time we had it we
discovered that the viewing card was the cause.
In every case it has been subjected to excessive
heat because the decoder-receiver was enclosed

Decoding often seems to cease with pictures
that contain a large white area. This tends to
raise suspicions about the level and quality of the

very erratic at all frequencies. Since
the LNB and the receiver had been
changed, the only thing left was the
cable. Connecting a new run proved
the point. When the original cable
was cut back for the first few
metres, evidence of corrosion was
revealed. It’s essential to cover F
connectors with self-amalgamating

“tape at least, and if possible usc a

cover to protect the LNB from the
clements. H.C.
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A few are not.

Practice.

answer to us.

Piace. London WC1E 7HN.

To find oul more about the role of Lhe
ASA, please writ¢ Lo the address below:

Advertising Standards Authorily.
Department X, Brook House, Torrington

PRINT, IS IT PROPER?

Most advertisements are perfectly proper.
The Advertising Standards Authority nol only
monitors over 850 advertisements every month. it ensures

compliance with the rules in the strict Code of Advertising

So when you question an advertiser, they have to

Thisspaceis domaled Imthe Imteresis of high standards in advertisements.
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READER SERVICE

HELP WANTED

The help wanted column is intendéd to assist readers who require a part, circuit efc.
that’s not generally available. Requests are published at the discretion of the editor.
Send them to the editorial department - do not write to or phone the advertisement
department about this feature.

Wanted: LOPT for the Pericom 7800
terminal CP/M microcomputer system, or
rewind of existing transformer. Alan
Kilby, 3 Silkmill Row, Eckington, Worcs
WR10 3AT. 01386 750 474,

For disposal: SM111 18MHz dual-trace
portable scope with two x10 probes, x1
probe, cables and service manual, £65.
Avo Model 8 Mk TIT with leads and leather
case, £35. Avo EM4 electronic testmeter
with leads, x10 multiplier and handbook,
£25. Or £110 the lot. All in excellent
condition and performing to specification.
To collect. G.M. Kitchen, The Nook, The
Butts, Colyton, E. Devon EX13 6NU.
01297 553 301.

Wanted: Aerial and RF rcar tuner input
box and remote handset for the Akai
VS467EK; remote handset (type V803B)
for the Akai VS301EK. Have for disposal
working panels for the Ferguson 3V23 and
a Philips VR6460 with a power fault. R.
Bruce. 11 New Zealand Way, Rainham,
Essex RM13 8JP.

For disposal: Quite a lot of memorabilia.
Copies of Television back to 1974 almost
complete to 1989 and a few copies to
1992. Hunts capacitance bridge, Advance
signal generator, Beamax tube tester,
Trader service sheets, valves, elc. Anyone
mterested should phone 01543 491 695.
John Bates. Armitage, Staffs.

Wanted: Copies of Television from 1990
on, also books on TV faults. Arthur
Norton, 17 Portland Avenue, Seaham, Co.
Durham SR7 8AN. 01915 813 775.

Wanted: An IMI Polar II rotary UHF
tuner or any other type of rotary UHF
tuner converted to feed TV sound to an
FM tuner. John Lawless, 71 Langdale
Avenue, Mitcham, Surrey CR4 4AJ. 0181
646 0002.

Wanted: Service information for or
someone with repair experience of Nufax
teletext adaptors. Phil Blundell, c/o
Television, Quadrant House, The
Quadrant, Surrey SM2 SAS. 0181 652
8120.

Wanted: Circuit diagram (photocopy OK)
for the Bush CCD3500 car CD player, also
a Sony CXD1130Q IC. Paul Ewers, 12
Brae Hill, Brill, Bucks HP18 9TF. 01844
237 131.

Wanted: Back issues of Television from
1990 to 1993 inclusive. R. Oldfieid. 103
Leeds Road. Harrogate, Yorks HG2 8EZ.
01423 870 172.

Wanted: Circuit diagrams for the Sanyo
VTC5300P VCR, particularly the loading
circuits. J. Abram, 11 Derwent Gardens,
Tiford, Essex IG4 SNA. 0181 550 8546.
Wanted: LOPT for the Panasonic Model
TC492EUD, or its TLF number. M.P.
Nalletamby, 57 Upwood Road, Lee,
London SE12 8AE.

Wanted: Front control panel for the
Fidelity SITRS TV set, or source of this
item. Have Sony VO2860P U-Matic VCR
for disposal — offers or exchange please.
Service TV, 18 Benfleet Road, Hadleigh,
Essex SS7 1QB. 01702 558 444,
Wanted: User’s manual or channel tuning

set-up procedure for the Sharp 21BN21
multi-standard TV set. Dennis O’ Sullivan,
Inniscarra, Nursery Hill, Ansley Common,
Nuneaton, Warks CV10 OPY. 01203 397
886.

Wanted: Circuit diagram (photocopy OK)
for the Hikona RM2000 colour TV
receiver. J. Naughton, 40 Gala Crescent.
Wishaw, Strathclyde ML2 7JR.

Wanted: Lens assembly for the Panasonic
NVMI1 video camera. R.J. Hughes,
Glandy, Dinas Cross, Newport, Pembs
SA42 0XP. 01348 811 255.

Wanted: TCM1705A and TCM1512P
ICs. Also a photocopy of data on each
would help. Peter Ward, Petgra, Forest
Comer, Ringwood, Hants BH24 3JW.
01425 475 445.

Wanted: Data sheet or any other
information on the TDA3300B colour
processing chip and Secam adaptor for the
Rediffusion Mk 4 chassis. Paul Eaves, 51
Victoria Road, Garswood, Wigan WN4
0SZ. 01942 273 883.

Wanted: Cassette deck for the JVC 5DD
stereo cassette player, or a complete unit. J.
Austin, 5 Cranwell Road, Greasby, Wirral
L49 3PP. 01516 779 048.

Wanted: Circuit diagram for a Portavision
5in. monochrome TV set. Circuit diagram
or user manual for an Excelerator
DSZO6EVTH409 3-25in. disc drive made in
Taiwan. Or photocopies or source of this
information. G. Cannon, 16 St. Cuthbert’s
Road, Holy Cross. Wallsend. Tyne and
Wear NE28 7JF. 01912 620 712.

In a case like this it pays to bear in mind that dift in either the

Answer to Tes-t Case 407

= See page 17 -

When servicing TV sets ~ and many other things, which include
ailing people! — an apparent but temporary cure can often be
achieved by treating the symptom rather than its true cause. This
is what had happened with the Hitachi C2118. Plainly the HT
voltage was not stable, fising ematically, sometimes 1o a point at
which the set would trip, sometimes to a level at which the
protection zener diode would be destroyed. The extreme setting

{- of the HT preset VR901 should have indicated to Cathode Ray

that something else was wrong, especially when ZDS02 and
Q995 had been replaced with little cffect-

reference or the sample voltage applied to an error
detector/amplifier transistor will affect its output. The cause of
the problem here lay in the sampling voltage circuit. R309, one
of the resistors in series with the preset control, had become
both unstable and high in value. When it was checked the
resistance reading was closer to 47kQ than the correct 39k€2.
and the reading was erratic. Ted supervised the fitting of a
replacement 39k€2, 0-5W resistor, which restored the mid-travel
setting of VR901 for the correct HT voltage of 112V —and a
steady picture.

What about Warner Rogers? He was making a largely
academic point, as was his wont. Any such device operating
above 7V is, he declared, an avalanche diode. “He theorises
about them, while we actually mend them” commented Ted.

——
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TV/VIDEO SPARES

THE MOST COMPREHENSIVE
LIST OF COMPATIBLE
REMOTE CONTROLS

CROSS REFERENCE FOR
OVER 1,000 TYPES OF
FLYBACK TRANSFORMER

PARTFINDER DATABASE
OVER 1,060,000
PARTS LISTED

HAVE THE VISION TO CALL
FOR A BETTER DEAL!

When you require
components, the new CPC
catalogue really is the last word in one-
stop shopping. In addition, we also provide you
with rapid and guaraniced service on all orders,
regardiess of size, and at a price that’s right.

No compromise on choice

Our catatogue features a staggering 52,000 plus
products, including audio parts, video accessories,
remoie control handsets, satellite equipment, barteries,
computer products, hardware, semiconductors, tools,
cables and connectors and original manufacturers spares.
But, if you thought you were already spoilt for choice
you'd be surprised to hear that we've added 17,000 new
producrs 1o the larest edition! Thai means 4,000 new
semiconductors, over 1,000 fly back transformer cross
references, as well a5 many new video spares.

No compromise on quality

Our product range features no less than 300 of the
world’s leading manufacturers, With names like
Open YOUR account today

tel 01772 654455
Jax 1772 6544866

Panasomc, 3M, Duracell, MK, Sony, and Welwyn
* you'll know that quality comes as standard.

"Compromise on service
~ Around 40,000 customers have come to:depend on CPC’s

outstanding service, and so can you. Cur Diamond Service
prevides you with guaranteed same day despatch on ail
orders received before 6:00pm. Plus, there is absolutely no
carriage charge on orders over £30. So, isn’t it abour time
you became a customer?

How to open an account

It’s simple! *Phone or fax us, and afier answering a few

basic questions your account will be processed. Upon
clearance from our Accounts Department, we'll send a
complimentary copy of the latest catalogue, as well as weekly
updates on the latest special offers. And you can place
orders from Monday through to Samurday, So call us now
and CPC the difference!

Goudp-u-bnn\m

I Faradav Drive, Fulwood, Preston,
Lancashire PR2 9PP
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J. LelJeune
describes
the techn-
ology used
in the Pace
MSP200
dish-
positioner
unit

Fig. 1: The
power supply
circuit used in

the Pace
MS5P200 dish
positioner unit.
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Dish Drive

e Pace MSP200 dish positioner will operate as a
slave unit in conjunction with many Pace satellite
receivers and their equivalents in other ranges and can

also be used as a stand-alone unit. Three configurations
provide operation with Pace MSS series receivers, Models
PRD800/900 and MRD950/960; earlier models like the
$S9000, SS9200 and MRD920; and as an independent
unit. There are two versions, with or without a polariser
module.

When used in conjunction with a compatible satellite
receiver the MSP200 receives instructions from the
receiver’s microcontroller chip via an interconnecting scart
cable. The connection is between the receiver’s decoder
scart socket and the positioner’s receiver interface scart
socket.

Modes and Configurations

The positioner has three operational modes, two of which
are used only for initial setting up or if changes are to be
made 1o the satellite line-up. The “set-limits’ mode is used
immediately after the dish actuator’s limit switches have
been set and before any other parameters are entered. The
‘program’ mode is then used to enter the satellite position
data and skew (if used). For everyday operation the
positioner will be in the ‘normal’ mode. to which the unit
switches each time it is powered up from standby.

Of the three configurations provided, Config 1 is

£52
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8630mA
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drivg retays

air -
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630mA

12V

Reg 1 S5V
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e TR
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available only when the unit incorporates the polariser
control circuitry.

Controlling the MPS200

Data is sent 10 the positioner's own Z8 type
microcontroller chip from the receiver’s microcontroller
chip via the scart cable interface. For MSS series receivers
and their equivalents the code consists of eight bits, the
first seven being used for the satellite number (1-64) while
the eighth is used for polarisation control (horizontal or
vertical). With PRD series and MRD950/960 receivers the
8-bit code denotes the satellite number cnly: as all eight
bits are used, the satellite numbers can be from 1 to 128.
With earlier models such as the SS9000, SS9200 and
MRD?920, scven of the eight bits are used to pass the
program number to the positioner, allowing satellite
numbers up to 90 to be used.

Thus Config 1 passes satellite number and polarisation
information, Config 2 passes satellite numbers only and
Config 3 passes program numbers only.

The Power Supply
The MSP20{) contains a straightforward power supply (see
Fig. 1) with a mains transformer and two bridge rectifiers.
Low-voltage outputs are obtained from the toroidal mains
transformer T1. These are 36V for motor drive via relays
and a 12V supply. The 36V supply is isolated from the rest
of the receiver to ensure that no harm can come to the
positioner’s circuitry should a wrong motor connection be
made. The 12V supply is unregulated, but an LM340T5
regulator is used to derive from it a 5V line for the
processing sections of the unit.

Relays are used to switch and reverse the motor drive
supplies. When the relays are de-energised their contacts
short-circuit the motor to provide dynamic braking.

The Microcontroller
The Z8§ microcontroller chip Ul (see Fig. 2) oversees all
the positioner’s functions. Commands can be entered via
infra-red remote control. There is also a more limited set of
commands available via front-panel keys.

The infra-red commands are received by IR1 and are
passed to pin 39 of Ul. The front-panel standby on/off
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switch SW6 connects pin 38 of Ul 1o chassis to toggle
between full power and standby. The cast switch SW8
connects pin 36 to chassis to move the dish in an easterly
direction. Switch SW9 connects pin 37 to chassis to
provide westerly dish movement. The east key has an
upwards arrow while the west key has a downwards one.
The mode switch SW3 earths pin 35 to put the positioner
mto the ‘set-limits® mode. If the mode key is used in
conjunction with another key however other functions are
available. These are as follows.

(2) In the “normal’ mode, use of the mode and east keys
puts the positioner into the ‘program’ mode, stage A.

(b) In the ‘program’ mode, stage A, use of the mode key
puts the unit into the ‘set-limits’ mode unless any other
keys have been pressed since entering the program mode.
If you have done this. the unit reverts to the ‘normal’
mode.

The east and west keys move the dish in the direction
mdicated.

The standby key puts the nit into the ‘program’ mode;
stace B.

{¢) In the program mode stage B, the east or west keys
change the satellite number. The mode key returns the unit
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to the normal mode. The standby key provides a ‘store’
functien to memorise the current satellite number and the
dish position reference. The unit also returns to the normal
mode.

(d) In the “sct limits’ mode the east and wes! keys move
the dish in the direction indicated, the standby key
provides a store function to memorise the east and west
limits and the mode key retuns the unit to the normal
mode.

Programming via the infra-red remote control handset is
more comprehensive. For details of this the user handbook
should be consulted.

Ul operates at a clock frequency of 8MHz — crystal X1
is connected between pins 2 and 3. An internal ROM
contains the system control software, but all the user set
parameters are stored in the non-volatile EEPROM US.
Communication between Ul and U5 is via a serial data
bus — clock at pin 31 and data at pin 32 of Ul. Pin 34 of
Ul is used to sense the presence of the polariser board: in
its absence, the unnumbered 47k€2 resistor links the pin to
chassis potential.

Serial data from a compatible satellite receiver is fed to
the positioner via pin 12 of the scart cable. It’s passed via
C18 1o pin 11 of U4, with D10 providing DC restoration.

380 Standby/store  Move west 620 o
s !
|:i SW6
22 | N
o
& W sl
| IRy > IR in Program
5v ~-
W DL Set limits ¢
ued sy
10k
24 Reed in IR receive
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Fig. 2: The

microcontroller
and associated

circuitry used

in the
MSP200.



SATELLITE

Fig. 3: The
motor drive
circuit,

Fig. 4: The
polariser
circuit, which
can be used to
drive a
magnetic or
mechanical
polariser.

-5 36V O+

Move
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Part 11

Move
west

UA4E inverts the pulses for feeding to pin 5 of Ul. This
data is used primarily for automatic dish positioning by
reference to the satellite or program mumber, but in Config
1 polarisation information can also be sent to the unit using
the last bit of the 8-bit code.

U1 also drives the three seven-segment LED indicators
on the front panel. A multiplexed drive from pins 21-28 is
passed via the eight-channel driver chip U3 to the cathodes
of the LEDs. Three strobe Lines (pins 13-15 of Ul) drive
switching transistors Q1-3 which supply the anodes of the

three common-anode indicators.

Four individuat LEDs to give mode indication (rormal,
program and set limits) and IR receive are fed via
buffer/driver amplifiers U4A, B, C and F. They are
controlled by pins 16, 17, 18 and 4 of U1 respectively.

The remaining section of U4 (D) is used to invert the
reed switch pulses from the actuator assembly. Diodes D3
and D4 at its input clip any transients from an actuator
motor with a *sparky’ commutator or static picked up by
the cables as a result of storms or local fields. To cater for
a photo-interruptor type of pulse generator, 5V is
available at the red connector on the unit’s rear terminal
block.

Motor Drive

The motor drive arrangement is similar to that used in the
MSS501IP module described last month, Fig. 3 shows the
circuit. For eastwards dish movement pin 19 of Ul goes
high, switching Q4 on to operate relay RL1. The contacts
change over and 36V is applied to the motor. For
westwards movement pin 20 goes high. Relay RL2
operates, applying the motor voltage with reversed
polarity.

R35 and C7 are included to provide transient limiting —
important since the motor is an inductive load.

Polariser Drive

Fig. 4 shows the polariser drive circuit, which can
control either a magnetic or a mechanical polariser. The
control chip on this separate PCB has the same circuit
reference number Ul, but is type 4094 (shift register)
instead of type Z8. Commands are sent to Ul from the Z8
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chip in serial form: pin 1 receives an enable signal, pin 2
the data and pin 3 the clock signal.

The resistive ladder network connected to pins 4-7 and
14 forms a digital-to-analogue converter whose output is
buffered by U3A.

Voltage-to-current conversion is required for the
magnetic polariser drive. Operational amplifiers USA/B
provide this conversion, the following output stages
providing a current swing between —80 and +80mA. U2A
and U2C control the curent switching, with U3B
providing inversion for reverse drive.

Pin 13 of Ul provides the H/V switching level to control
U2A and U2C. At the same time U2B is switched to
provide forward or reverse current drive.

If pin 13 of U1 goes high, U2A selects the input at pin ]
— the non-inverted output from U3A —and U2C selects the
input at pin 13, which is at chassis potential. U3A’s output
15 directed to USA and then output transistor Q1. The
voltage at pin 9 of U2B goes high, moving the switch
contact to pin 3. Thus forward bias is applied to Q5, which
switches on. Q3 in tum conducts, current flowing via R27,
Q1, the polariser, Q3 and R31, with control of the current
being exercised by Q1 and U5A.

If pin 13 of Ul goes low, the conditions are reversed.
The outcome is that current flows via R30, Q2, the
polariser, Q4 and R33, this time in the reverse direction.

The 9-1V zener diodes D2 and D3 provide protection
against voltage transients on the output lines. D4, D5, Q5
and Q6 provide short-circuit protection.

Mechanical polarisers require a different type of drive,
which is provided by the 555 timer chip U4. This produces
a vanable pulse-width output at pin 3.

The output from the AD converter network connected to

Ul is summed with the H/V control signal by resistors
R17 and R18, altering the bias at pin 5 of U4. This input is
compared with the voltage at pin 6, which is connected to
the timing components R23 and C3. These set the period
tl shown in Fig. 4. R25 and C6 at pin 2 set period 12,
which starts when the output at pin 3 decreases. At the end
of period t2 the voltage at pin 7 also decreases, initiating
the discharge of C3. This starts the next timing period.

The variable mark-space ratio waveform thus generated
can move the polariser backwards or forwards, setting it
accurately. The pulse width varies between 0-8-2-d4msec.
Servicing
Servicing the MSS501IP module or the MSP200 unit
should not present any problems. The control logic is
straightforward, and the components are readily availabie.

The only faults we’ve encountered have caused dish
positioning errors: the diodes in the reed/optical sensor
input circuit can develop leakage, the result being a count
error or count failure.

One case of mains-borne spikes causing spurious dish
movement has been recorded. This called for modification
by the manufacturer, after which the installation behaved
perfectly.

In Conclusion

Only satellite TV buffs nowadays insist on a polariser. A
low-noise, universal LNB with a polar-mounted dish is
adequate for the vast majority of installations where multi-
satellite reception is required. In most locations an LNB
with a noise figure of 0-9dB and a 1m dish suffice, though
north of the Caledenian Canal T would suspect that the dish
size should be increased to 1-2m. [ |
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CENTRAX DIRECT SALES
HAVE ON OFFER A HUGE RANGE OF

TOP BRAND TVs & VIDEOS

Plus Hundreds of other lines

14" Teletext....ci..cinveeueeeeeeneesonnannes £115
21" Remote Control Text .............£150
21”Nicam ....£220 25" Nicam.....£270
28" Nicam ...£300 29"Pro-Logic£550

Video Mono with VideoPlus —
start at £150 up to £220 for Nicam

CENTRAX DIRECT SALES LTD

UNIT 17, 193 GARTH ROAD, MORDEN, SURREY SM4 412
TEL: 0181 330 7766 (10 Lines) FAX: 0181 330 7726
OPENING TIMES:
MONDAY-SATURDAY 9.00am-5.00pm - SUNDAY 10.00am-4.00pm

Vacuum cleaners available from £25

- cylinders

Camcorders available ring for quotes

Midi systems available - 3 and 10
Disc systems — all working at
clearance prices - from £110
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This caption, with
sound-in-sync,
was snapped by
John Locker using
the new Dutch
EBU decoder. It
was received from
Eutelsat Il F4 at
7°E.

58

Long-distance

DX conditions and reception. Satellite sightings and news. LNBs for sat-
zappers. Roger Bunney reports.

ugust turned out to be a
relatively quiet month for

terrestrial DX-TV reception. It was
the tail end of a less than enthralling
Sporadic E season, though there
were a few openings. The warm
saummer weather helped to lift
tropospheric conditions in the
middle of the month, giving Band
[II/UHF reception from the Benelux
countries and NE France in the
southern and south eastern UK.
Conditions were most active on the
17/18th. During this period Roger
Fussell (Torpoint, Cornwall) logged
numerous Spanish Band II/UHF
stations — no less than twelve on the
18th.

During the latter part of the month
I was on holiday in Guernsey, where
I spent a bit of time aerial spotting.
There were no bowties anywhere.
The directions of the UHF Yagis
varied between the main Guemsey
transmitter and the St Peter Port
relay. A few were directed towards
Cherbourg, including a magnificent
Triax MTH13 Band ITI Yagi.
Several relics of the 405-line days
remain, mainly five-element

REGIE INTERNATIONALE
TEL : (33 1) 49 55 00 30

1000 HZ 0 VU

combined Band I/III Yagis.
The rather sparse August SpE
loggings are as follows:

5/8/96 Syria ch. E2 (at 0900
BST); RAI (Italy) ch. IA;
TVE (Spain) chs. E2-4;
NRK (Norway) E2, 3;
SVT (Sweden) E2-4; DR
(Denmark) E3; C+ (Canal
Plus France) L2.

SLO (Slovenia) E3; HRT
(Crotia) E4; DR E3; an
unidentified E2 signal
from the SE with what
appeared to be
Russian/Serb sound.

SVT E2, 3; TVE E2; NRK
E3, 4; DR E3; Russia R2;
RTP (Portugal) E3; RAI
IA, B; ARD (Germany)
E2

7/8/96

10/8/96

NRK E2-4; YLE (Finland)
E4; ARD E2; SVT E2-4;
LTV (Latvia) R2; RTP E2
(a 35W relay), 3, 4; TVE
E2-4; RUV (Iceland) E3,
4; RAIIA; SL.O E3.

NRK E2; RAIIA, B, C+
L2; DR E3; an
unidentified Arabic E2
signal at (827.

TVE E2; DR E3; Russia
RI.

TVE E2; Video (ltaly) E2;
an unidentified Arabic ch.
E2 signal at 1845 BST.
RAITA, B; TVA (taly)
1A; Video E2.

RAITA; Video E2; TVE
E2-4; RTP E2, 3.

TVE E3.

TVE E2-4; Video E2;
SLO E3.

NRK E3; DR E3; SLO
E3; RAIIA.

TVE E2.

SLOE3

SLO E3; RAIIA, B;
Video E2.

11/8/96

12/8/96

13/8/96
14/8/96

15/8/96
16/8/96

17/8/96
18/8/96

19/8/96
20/8/96

21/8/96
22/8/96

23/8/96 SVT E2; Russia R1; Video
E2; an unidentified logo
(T.R. 7) on ch. E2.

26/8/96 An unidentified ch. E4

signal.

My thanks to Cyril Willis (King’s
Lynn), Roger Fussell (Torpoint) and
Peter Schubert (Rainham) for
sending in reception reports.

Satellite Sightings

It’s been Fun in the Sun for those
Brits who hiked to South Spain for
their holidays only to find the
GMTYV Outside Broadcasting Unit
transmitting early moming song,
dance and entertainment routines to
the folks back home. The SNG
UKI76 truck’s output was relayed
back via Intelsat K (21-5°W) at
11-5GHz horizontal. At the time of
writing, the summer series has been
running for well over a month — nice
for the lucky crew!

On a more sombre note, there was
extensive on-site reporting of the
Watford train crash on the 8th, from
UKI40 via Intelsat K.

On the 14th, not sleeping too well,
1 checked out the Clarke Belt at 0330
hours. Intelsat K was alive and well
with Bob Dole’s electroral speech
from San Diego, California. That put
an end to my insomnia!

Fred Pilkington has retired to
Malaga, Spain with his Im tracking
dish and receivers from Maspro and
Nokia. He was delighted to find the
new home of MED-TV, at
11-075GHz vertical aboard Intelsat
705 (18°W). It has moved from
Eutelsat IT F2. No luck however with
Amos-1 at 4°W. On the 11th he had
the Orangemen’s march from
Intelsat K via the Reuters
11-497GHz lease. The news footage
etc. came from Intrax UKI22.

A call from Jobhn Locker (Wirral)
alerted me to the arrival of Turksat
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1C at 31°E, with 11-45GHz test
transmissions. Unfortunately it’s
behind the trees here at my location.
There are apparently still stable
though weak signals from GALS
(38°E), with NTV at 11-912 and
12-16GHz.

Many C band transponders were
used for the Olympics in addition to
the numerous Ku band ones. fan
Waller (Lincoln) counted seven
aboard Intelsat 512 at 21-3°W. There
were feeds via TDRS at 41°W and
TDRS-6 at 47°W. All were using
NTSC.

Malcolm Dewis (Nuneaton) has
sent in a long VHS tape of his
reception from 42°E to 45°W, using
a lm Lenson Heath dish driven by a
Satman motor, a triple-band 0-8dB
Echostar LNB and a Nokia 1700
Teceiver. One particular set of
pictures shows NTL feeding MPEG-
2 transmissions as received/recorded
then played back for inspection and
quality degradation, showing how
quality was maintained despite
changes in the symbol bit rate and
FEC parameters. I suspect that they
were relayed via Orion 1 at 37-5°W
— an impressive catch.

Bandula Gunasekera (Sri Lanka) is
now receiving good Ku band signals
from PAS-4 at 68-5°E. Earlier poor-
quality reception had been caused by
incorrect setting of his 60cm offset
dish (prime-focus dishes are the
norm in his region). Now that the
dish has been correctly set up, the
NHK Tokyo-Paris circuit at
12-591GHz comes in crystal cléar.
Heavy rain hasn’t introduced too
much loss, since the signals are
received at a very steep vertical
angle (elevation 78°).

There’s an interesting
advertisement for a Winersat
WR3000 manually-tuned receiver in
the August 1996 issue of the NZ
magazine SatFACTS. “Last of the
Manual Receivers” a caption claims.
Certainly a manual receiver is the
most effective type for sat-zapping,
enabling each satellite to be checked
rapidly. Long may they continue to
be manufactured!

News Items (Terrestrial)

USA: The first digital terrestrial TV
stations should be licensed by the
summer of 1997. Broadcasters are
being encouraged to adopt dual
analogue/digital transmission. The
Federal Communications Commiss-
ion is suggesting that the 1,600 or so
terrestrial stations move to digital
only operation after a period of dual-
standard transmissions. One
suggested target date for the close
down of analogue services is 2010.
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Canada: A leading cable company
is testing MPEG decoders and plans
to start marketing them this autumn.
Spain: The following regional
services are to be privatised: Madrid
TM3; Valencia TVV; Andalucia
Canal Sur; Catalonia C33 and TV3;
Basque region ETB1 and ETB2;
Galicia TVG. TVE-2 is t¢ remain
under government control until the
end of 1999, after which it may be
privatised.

Pakistan: Shaheen Pay TV has
opened MMDS (microwave multi-
channel distribution system)
operations in Islamabad and Karachi,
with eight satellite-sourced English-
language channels. There are plans
for further expansion.

UK: Tyne Tees Television, which
opened in 1959, has changed its
name to Channel 3 North East.
France: There are plans to run the
La Cinquieme day-time and Arte
prime-time services as a single
operation to save costs. An
alternative suggestion is to merge
Arte with the France 3 service.

Satellite TV

A new series of satellites,
Intersputnik 8, is being developed by
the Russians. The first launch is
expected in late 1997/spring 1998.
The satellites will each have 24 C
band and 16 Ku band transponders,
with EIRPs of 40dBW and 52dBW
respectively. Provisional slots are at
16°W and 75°E, covering the
Europe/Africa and Middle
East/India/SE Asia regions. The
Russian NTV network is to launch a
new satellite network early next year
in conjunction with Gazprom, a
state-owned gas company. There
will be five 24-hour channels, with a
satellite launch planned for October.

Arabic broadcaster Orbit has
switched from Intelsat 704 at 66°E
to 705 at 18°W. The change should
provide improved coverage across
North Affica, where dishes down to
1m should suffice for the digital
service.

SE Asia is getting more analogue
TV, with AsiaSat-2 providing MTB
(Mongolian Television Broad-
casting) at 4-17GHz and two
Chinese stations, Guangdong
Satellite TV and Henan TV, at
4-01GHz and 4-13GHz respectively.
AsiaSat-3 is to be launched next
year, taking up position at 105-SE
with AsiaSat-1 moving to 122°E to
provide additional commercial
services. AsiaSat-4 is planned for
1999, with C, K, L, Ka and X band
transponders for TV, commercial
and general communications use.

The Indian satellite TV market is

booming, with a production studio
complex to be opened in Bombay by
December for the Star TV India
service and more centres planned in

Bombay and New Delhi.

Sat-zapper’s Guide

DX-TV

This month we’ll consider the low-
noise amplifier/frequency converter
block (LNB). The Ku band LNBs
used in most ‘package systems’
operate without a preceding in-line
polariser. Instead, a polarisation
selection voltage is sent up the

A teleport ¢caption,
again received by
John Locker via
Eutelsat Il F4.

CON- 800 MULTISYSTEM DIGITAL
CONYERTER
8 Professional quaidty, hull dightal processing
W Accommodates inpat systems of NTSC 3.58,
PAL and SECAM (optional 443 available)
1 Output systerss NTSC 358, NTSC 4.43 and
PAL

8 4N bet Pield memory, Static resohrtion 500
fines, ¢ynamic resolution 300 fines

8 Accommodates two iputs and two outputs

8 Budlt-in time Base comection (T.2C}

M Line conversion. 525 ta 625 fines and 625 to
525 lines

1B Fiedd Conversion: 50 to 50 and 50 to 60 fields
W AG m3ins poweted y
£449.00 inclusive of VAT

RR-50 MANUALLY TUNED SATELLITE
RECEIVER

Fuil communications faclities Such as
variable |.F. bandwidth from 26MHz dewn to
2 very naow 12MH2. Yanabie audio
bandwidth 150-350KHz. Pos/Neg video
switchlng for C/Ku band. 14718 LNB
options, 5.5/6MH2 modulator.

£133.08 inclusive of VAT

DELUXE MODEL fitted with Threshold
Assistance Device {TAD), |owers threshold to.
between 3-4dB, switchable and adjustadle,
a must tor very weak signal work.
£329.00 inclusive of VAT

atr,
X

%
f‘ 4
|| senbyuydag, BB Y

g
b
o
&
4

W,
Q)

“Woridwide covers 10 Standards”
AJA! ¥S X480 EGN MULTI-SYSTEM VCR
Covers PAL I; PAL B/G: PAL D; SECAM B/G; SECAM
QK SECAM L {for RANCE); NTSC 3 58MHz and
NTSC 4.43MHz. YHF/UHF Hyperband Tuner, DXA
head with Long play. NTSC playback on a PALTY,
6 event. 1 year Bimes, Auto voltage selector foruse
worldwise. Complete with: infra-red remote control.

£499.00 inclusive of VAT

ERUNEIE 9" PAL/SECAM/NTSC CELOUR TV
P27-5£9/12 Mutti-System
{with infra-red remote control)

e A B o
e

Covers VAF (bands 1. 2 and 3), URF, pius in
between cabie channels, PAL System 1 {for
UK); PAL Systems B/G (for Europe): PAL System
0 tfor China); SECAM L (for France); SECAM 0/
K (Eastern Bloc); SECAM B/G. Also NTSC.
System M; NTSC 4.43-5. 5MHz.
* & (23am) black natra, flat * A¥ inpaty.
square pature tube * Automabe standdy
* Muth-tysters teleison  * Satellte compatibie
 Muhwityge 120-240DC ™ Remae control
Baltery covation. 80v- 260v * Headphone sacied
AC mains ooeraton ° Teletext cpgracable
= Scart ocket * Golgor. black
£369.95 inclusive of VAT
114* mode! alsa avatlable)

{All above prices are inciusive of VAT, delivery by courier £9.00}

MEW 1996 UPDATED CATALOGUE

Features 21l the usual popular specialist products, together
with many new items, Satellite, Multi-system TV's and YCR's,
Converters, Decoders, Amplifiers and Aenals,

AVAILABLE BY EEWRN OF POST FOR OKLY £1,

o ring with your credit card.

@*

.11 Kent Road, Parkstone, Poole, Dorset BH12 2EH

-738232 Fax: 01202-716951
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this nice, ¢oaxiat lead from the receiver to
informative switch between microstrip probes for
identification either vertically or horizontally

caption was

polarised signals. This is a cheap yet

had a noise figure of over 2dB. We
now expect a noise figure of 0-5dB to
1dB maximum, with a coverage of
10-7-12-75GHz. The receiver’s
bandwidth has also increased. It’s
common for receivers to be tunable
over 700MHz-2,100MHz, or
selective bandwidth chunks between
these limits.

While scanning the satellite belt the
sat-zapper will encounter signals of
varying strength from very high, e.g.
Agstra/Telecom, to low, e.g. Amos-1,
GALS and the signals from inclined
orbiting craft. With a dish of say
1-2m it’s unlikely that overloading
will occur, but such a dish will
certainly bring in many weak signals.

The most important LNB |
characteristic is its noise figure. Low
noise means better performance but a
higher price. Other factors to look for
are good linearity (i.e. no overloading
or instability, fairly level gain,
strong-signal handling capability

single-band, triple-band, quad-band,
multiband and universal LNBs. A
single Ku band LNB will cover a
specific spectrum such as 10-95-
11-7GHz (the FSS band), 11-7-
12-5GHz (the DBS band) or 12-5-
12-75GHz (the Telecom band). A
triple, quad or multiband LNB will
cover the whole 10-95-12-8GHz
spectrum, usually in two sections
(10-9-11-8GHz and 11-7-12-75GHs —
the Lo and Hi bands) with voltage or
tone switching to select them. An
enhanced LNB extends the coverage
down to 10-7GHz, intended for Astra
1D but also useful in including the
Russian MIR video downlink! As its
name suggests, the universal LNB
covers 10-7-12-75GHz.

When the LNB switches from Lo
to Hi its local oscillator frequency
changes. As an example, the MTI
quad-band LNB switches between
10-7-11-75GHz and 11-7-12-75GHz.
Its local oscillator is switched

tracking dish tilts as it travels from
one extreme to the other to scan the
satellite belt. Thus polarisation
correction is desirable to maximise
signal pick-up. The non-variable
LNB is not really suited for use with

The more advanced LNBs switch
bands (Lo and Hi) when 13V or 17V |
is fed up the feeder. Since you are
using a separate magnetic polariser
with its own two-wire control, you
can make use of this fact. Packaged

received from PAS- very effective approach. The LNBis | etc.) and reasonable gain. I’d be between 9-75GHz and 10-75GHz.

3R at 43°W. aligned for optimum vertical/ happier with an LNB that had a Thus the IF output to the receiver
hotizontal reception with an quoted noise figure of say 0-7dB and | remains at around 950-2,050MHz.
attenuated signal (a wet J-cloth a gain of 56dB than one with an Incidentally the gain is quoted as
progressively folded over the 0-9dB noise figure and a gain of 56dB, with a noise figure of 0-9dB
feedhom acts as an excellent 90dB. Remember that to minimise whén running at 200mA_ The input
attenuator). The screws are then those sparklies with weak signals a flange is a rectangular WR75 type.
tightened. low electronic noise level is vital. To obtain an exact frequency

This is OK for fixed reception from | Buy an LNB of reputable make from | readout from the receiver it may be

a single satellite, .g. Astra, but a an equally reputable supplier. necessary to program a small offset

oscillator variation — check with the
user nstructions.

When connecting the coaxial lead
to your LNB always use the correct F
plug crimping tool. Smear a touch of
silicone grease on the LNB socket,

a tracking dish, and the sat-zapper LNBs of the Astra variety cannot use | and once tightened carefully wrap the
interested in reception of the weaker | 13/17V switching to change bands, plug/socket and first few inches of
signals i$ best advised to use an in- so a 22kHz signal is used instead — cable with self-amalgamating tape.

line magnetic polariser, such as the
Racal wideband one, with his

again sent from the receiver to the
LNB via the coaxial feeder.

It’s best to provide the LNB/polariser
assembly with weather protection. I

selected LNB. While looking through satellite use a modified washing-up liquid
Some ten years ago the standard component/LNB advertisements bottle. After two years® use the LNB
LNB covered 10-95-11-7GHz and you’ll come across reference to head still looks like new! [ ]

| o —_— &
Seeing by Wireless, by Ray Herbert

Some 70 years ago John Logie Baird gave a public demonstration of
his production of moving images, or television, using a combination
of mechanical and electronic technology. He had produced shadow
images three years earlier. During the following months his research
and development led to an application for a TV transmitting licence.
This was granted on August 5th, 1926, with the call sign G2TV.

Within a year the first ever DX-TV occurred: his 30-line
transmissions were received in Hartsdale, New York. Transmissions
were also received at sea. by the Berengaria in particular. Baird
International Television was formed in June 1928.

Ray Herbert, who was himself involved with Baird’s work, has
written a fascinating account of the early days of Baird Television, with
descriptions of receiver developments and transmission equipment. It’s
an impressive work, both in terms of the content and the many quality

e

iltustrations. The slim volume (26 A4 pages within a card cover) fake
us from the early Hastings days through to Alexandra Palace. Baird
also carried out work on stereoscopic and colour TV, and patented the
Telechrome tube in July 1943.

This is in fact a remarkable document, which deals with a vital part
of British TV development. It includes little known facts about Baird’s
work. Anyone interested in television should obtain and read the book
— progress through the past 70 years has been dramatic. Financial
support for the production of the book was provided by Quantel Ltd.
of Newbury, which is well known for its progressive video equipment,
both analogue and digital. I am very impressed with this publication,
which I feel is underpriced at only £3 including postage (UK). To
obtain a copy, send a cheque to Ray Herbert at 24 Norfolk Avenue,
Sanderstead, South Croydon, Surrey CR2 8BN. R.B.

e = - e — ——
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IV vista electronics.»
Manufacture isi i

rs of television tubes and video heads

\COMPONENTS CATALOGUE
o 1000 ocmen

SERVICE SPARES AND
£1.50 for orders less than £10 (Ex VAT)

ACCESSORIES IN
'RING 01429 838057 For 0uR FRIENDLY, HELPFUL SERVICE

| STOCK
SPECIALISTS
IN VIDEO HEAD TECHNOLOGY

: OVER COMPREHENSIVE
200 MODELS CATALOGUE
IN STOCK AVAILABLE

MANUFACTURERS OF RE-GUN CRT'S

HUNDREDS OF NEW, B GRADE AND RE-GUNS IN STOCK

| SPECIAL OFFER
NEW AS9 EAK . £79.00 7
NERET L | epanalLUSCARRIAGE

TeLepHONE COMPONENTS 01429 838057 FAX
TUBES 01429837100 01429837101 |
VISTA ELECTRONICS LTD, UNIT 1B, WINGATE GRANGE IND EST @

——

WINGATE, CO DURHAM TS28 5AH =
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The Panasonic K Dec

It's three years since Panasonic VCRs started to use the K deck,
long enough for a service history to be prepared. John Coombes
describes the various fault conditions he has encountered

B he design of the Panasonic K. deck, used in NVHD

and NVSD series models, follows the line adopted

by all VCR manufacturers in recent years, with a

substantially reduced mumber of parts in the drive
mechanism.

Design Features

A separate motor is used for loading and mechanism
contro!, with the brakes and loading gears directly driven
via a multi-function lever. There are no sub-levers or
solenoids. A tape end/beginning detector LED is used
instead of a slide switch: this reduces the wiring required.
There are fewer joint parts, and a smaller and thinner top
plate and rack.

There is no longer any take-up reel incline positiont or
P35 post height adjustment. Gear phase position alignment
is also reduced. The K deck has only six gear phase
alignment positions in comparison with the G deck’s
twelve positions.

_The VCRs that use the deck are easy to dismantle, with
the deck coming away from the main PCB. This enables
mechanical parts to be replaced very easily. To help with
fault finding, the VCR software has a buili-in self-
diagnostic test system.

The Servicing Position

The K mechanism can be removed from the main circuit
board assembly, but an extension cable (part no.
VFK0889) between the loading motor and PCB socket
P2001 has to be used to maintain operation. With the deck
in the service position, its condition and the gear phase
alignment can be checked. The loading/unloading
operation can also be checked. This can be done by
connecting a 4-3V battery across the loading motor pins,
or by manually turning the worm gear or worm wheel
gear.

If eject occurs when the cassette carriage has been
removed, on reinserting it afier repair the main cam gear
will not engage with the carriage connection gear and will
not rotate. To set up the eject operation with the cassette
carriage disconnected you have to rotate the cammage
connection gear by hand in the anti-clockwise direction.

Faults Encountered

As with so many decks, the most common problem is
tape damage because of a faulty pinch roller (part no.
VXA2246). The symptom can be tape creasing or
chewing. There may also be tape looping, which can
cause damage in playback or when the tape is ejected =
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you can get looping around the guide poles or the pinch
roller itself. The tape can ride up and down a well
polished pinch roller, the result being creasing at the
bottom and/or top of the tape and possible damage. This
problem can also affect the sound and/or picture quality.
If there is wow on sound, or picture jitter with missing
control pulses, but no tape damage the cause can again be
incorrect tape drive because of a polished pinch roller.

If playback of a machine’s own recordings produces a
noisy picture (poor sound and picture), check whether the
audio/control head is dirty. The cause of the problem is
missing control pulses. Cleaning the audio/control head
usually suffices, but on a few occasions we have had to
replace it. Although we have not had any electronic faults
in this respect, the control pulses come from pins 34 and
35 of the MN6743VRTB chip IC6001. If there is no
sound with a machine’s own recordings and the output at
pins 34 and 35 of IC6001 is correct, replace the AC head.

A worn lower drum can also affect the sound, and
we’ve had this with a few machines. Because of the wear,
the tape wanders up and down the AC head.

Mechanical noisc in the fast forward mode can be
caused by the tape itself or a faulty idler arm unit. If the
VCR won’t load correctly after replacing the idler arm
unit, check that the idler control lever is correctly fitted
and is not broken — replace it if you are not sure.

If the tape becomes stuck when eject is selected, check
whether the take-up brake arm unit has come off or
broken — this will mean that the take-up reel is unable to
rotate.

If the playback picture is moisy, chcck the lead
conncctions to the lower drum. Be sure to check the RF
envelope. If the lead is broken, there will be no FM output
from the video heads or upper drum.

On a few occasions we havc had a machine whose
playback has been spoilt by noise bars. They have been
very noticeable with prerecorded tapes, though the
machine’s own recordings have been free of the fault. The
cause has becn dust or dirt on the inclined base assembly
{guide poles).

Always check whether anything is obstructing the
inclined base assembly. If this is OK but the VCR goes
into the cuc mode when the play button is pressed, check
whether the inclined base units (supply and take-up) are
completcly locking.- Ensure that the V stopper and
inclined base assembly is well greased.

If the machine won’t accept a cassctte, check the
cassette holder plate unit. The cause may be just a broken
release lever at the side of the unit.

If thc video head cleaner arm unit is broken or
incorrectly positioned, the head cleaner can be lcft in
contact with the head all the time. This can result in a
very badly worn upper drum.

There are several possible causes of chewed tape,
including the pinch roiler (see previous note). If necessary
check the P5 amm unit, which may be bent. This can
prevent tape cjection, with damage to the tape. Also check
P5’s stopper base, which can crack. Visual inspection will
show whether either of these faults is present. If the P5

Rear

1

AW

Carria
connection gear

Front

Fig. 1 (left): Carriage connection gear phase
alignment.

Fig. 2 (right): Mede switch alignment.

post stopper retaining clip is broken there can be incorrect
mechanical functions.

If the cassette blinder flap doesn’t close, check the
operation of the carriage connection gear with the side
plate unit (right-hand side). There may be a phase error
between the two assemblies, Remove the cassette unit and
ensure that the tape will go in and out of the housing
freely by band. If this is OK, set up the carriage
connection gear as laid down in the service manual. If the
two side plate units and the carriage connection gear are
incorrectly set, the tape may be cjected immediately afier
it’s inserted. For smooth loading and unloading, the
carriage connection gear must be set up to fit into the
cassette carriage gear as shown in Fig. 1.

For correct operation of all mechanical functions the
mode switch must be set correctly. Set it as shown in Fig.
2, in the eject mode, so that there is a 4mm gap between
the edge of the switch and the arrow marked on the dial.

Note that if eject is selected when the cassette carriage
is mot 1n position, when it’s refitted the main cam gear will
not engage with the carriage connection gear which will
not rotate. To reset, rotate the carriage connection gear by
hand so that, as shown in Fig. 1, it’s in alignment with the
cassette carriage gear.

The mode switch causes its share of problems, many of
which are intermittent. No play, fast forward in play and
no rewind for example. If any of these operations works
intermittently, try cleaning the contacts on the switch and
the PCB before resorting to mode switch replacement.

For noisy rewind and/or fast forward operation, check
that the take-up and/or supply reels are lubricated so that
their rotation is free.

Earlier Models

We’ve had forward visual search problems with some
earlier models, such as the NVSD30 and NVSD40.
Bcecause of a worn lower drum unit, line lock is lost
during search. The fault has been experienced with three-
and four-hour tapes. Playback and cue have remained
stable.

The cause of the excessive wear has been a broken take-
up brake arm unit. As a result the back tension is
increased. A new unit may cure the fanlt, but the drum
assembly will need replacement in the near future. =

Published on the third Wednesday of each month by Reed Business Publishing Ltd., Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS. Filmsetting by Wace Publication Imaging, 2-4 Powerscroft Road, Sidcup, Kent DA14 5DT.
Printed in England by BPCC Magazines Division, Carlisle Web Offset, Cumbria. Distributed by Marketforce (UK) Ltd.,
247 Tottenham Court Road, London W1P 0AU (0171 261 5555). Sole Agents for Australia and New Zealand, Gordon
and Gotch (Asia) Ltd.; South Africa, Central News Agency Ltd. Television is sold subject to the following conditions,
namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out
or otherwise disposed by way of Trade at more than the recommended sefling price shown on the cover, excluding
Eire where the selling price is subject to currency exchange fluctuations and VAT, and that it shall not be lent, resold,
hired or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or
as part of any publication or advertising, literary or pictorial matter whatsoever.
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PACE - CHANNEL MASTER - GLOBAL - LENSON HEATH - NOKIA - TRIAX l
CONTINENTAL MICROWAVE - PALCOM - PHILIPS - PROMAX - TELESTE }

- ?
o EXTENSIVE RANGE OF QUALITY LINES | ® UHF AERIALS
o EVERYTHING AVAILABLE EX STOCK SEELATRALS
o EXCELLENT DEMONSTRATION FACILITIES | @ ;%FJASCT:QD
L] E
WISIHEAD END EQUIPMENT STOCKIST @ MASTS
w:srm: zsm 1.£IS ENN SCTIMAEY,
- CHANN
RECEIVERS INCLUDIE - PACE, EGHOSTAR - ARCON SWEETY LASHING
PALCOM, NOKIA, GRUNDIS, DRAKE | —AN sizes trom 45¢m to 3.0m phus | @ CLAMPS
LABs ; DECODERS @ COAXIAL CABLE {
CONTINEXTAL MICROWAYE THOMPSGNS - RAI UIHUE-S @ CABLE
GRUNDIS - ECHOSTAR SECAM PAL - D2 MAC - RTL 4,
CAMBRIDSE - CHAPPAREL and VERGNICA ACCESSORIES
NORTEL ® WALL FIXING
MULTI LNB HOLDE S HOT BIRD/ASTRA @ AMPLIFIERS
MULT! EXTRA - LITTLE WIZARD FULL N0-COMPROMISE @ SPLITTERS
LEWSON HEATH - CHANNEL MASTER | SPECIFICATIONS. HOT BIRD & TUNITS
2 § Way LN Switch GRADE AVAILABLE.
Rl & @ COAX OUTLET
EXTENDERS MOTORISED SYSTEMS PLATES
ADX-PLUS ASTRA 10 FREQUENCY | PACE MSS 5031P/MSS 1D0BIP
EXTENDER ALSO REMOTE H to H MOUNTS - POLAR MOUNTS SMATV : 348 %
CONTRGLLED EXTEMDERS BY JACK ACTUATORS - POSITIGNERS ROTELS, FLATS, BOSPITALS c.
PONER LINK 20d XTRA LINK e Fol rano 1 stock. m S\%%
We provide expertise, phaning.

J.W.HARDY COMMUNICATIONS | “om wmaision
231 STATION ROAD, STECHFORD, BIRMINGHAM B33 8BB

= — Let the EURAS Repair |
' Information Database point you |

in the right direction.

FREE CATALOGUE

The complete database Is yours for only

£18 per month (plus £50 deposit).

o TELEVISION & VIDEO SPARES @ RESISTORS &

CAPACETORS & HI-El GADGETS & SPEAKERS Find one solution each month, and the
© TRANSISTORS & I.C.'s  AUDIOPHILE CAPACITORS
@ IN CAR AUDIO ¢ COMPUTER BOARDS @ TOOLS & TEST EURAS system has paid for itself.

EQUIPMENT @ PLUGS SOCKETS & LEADS

Including more than:
- 300,000 tips
= 25,000 models
and selected circuit diagrams.
Each update contains at least 6000
more repair tips and additional

diagrams.
E o
= == N|| . EURAS o |
I ' L& for details about our demo CD,
\ T P i) 30-Day Trial and dates of our
| future presentations

Cri(:klc\\'c')ul‘i -Elccl>roniu:'i i.1d, 40-12 Crickieik;ood Broadwawv,
‘London NW2 3ET. Tel; 0181-450 (1995 Fax: 0181-208 1441

(0117) 9860900
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MEWLOW ERICES ON NEW and GRADED

ALL BOXED WITH INSTRUCTIONS STOCK
TESTED & WORKING
TP A e e B £ CAMCORDERS
T4irlalavid@on o . ke T e L e e £175
20:: Remotel . o e S WO T e £79
21" Rameis. . e TELEVISIONS
e s s oD
e e e HI-FISYSTEMS etc
28N ICaAMrEast e Xl remmsie ey - o e e et £255
(’T.'//E\&?g?éystems ........................................... fromgg
| B s - All Popular Brands
Ex Rental T/Vs, lots of 50
25 x Basic 25 x Remotes £500 and Boxed
Front Loading Videos. Lots of 10 - £150
Parcels of FST T/Vs £35 each Phone/Fax For Details
Parcels of Videos £35 each
Various late models TEl' 0181 795 1735

FRONT LOADING VIDEOS — WORKING

SRIEECH Fax: 0181 7951736
W. TREE TRADE WAREHOUSE
Unit 1, Sunshine Mills, Wortley Rd, Leeds TRADE ONL Y
Tel: (0113) 2638804 Fax: 2310275 n

Eurovision LTp

NEW WHOLESALERS
NOW OPEN

Supplier of high quality ex Rental TV and Video,
Satellite, Hi Fi, ‘B Grade’ Microwave and Audio fully serviced
ready for retail.

Don’t miss opening offer small or large quantity welcome.
Good news we are open 7 days a week at Walsall Branch.
Delivery service throughout UK. Friendly Service.

|

Head Office: Walsalf  JUNCTS .. e 2 Milton Keynes
120 Miiton Street | "2\ MORRISON Unit 39
Palfrey, Walsall = '\\:o\ 39 Carters Lane
West Midlands Pty Kilm Farm
Tel: 01922 22279 N ES%UT;S'T Kilton Keynes MK11 3HL
Fax: 91922 640403 ‘\%\‘\ o WE pRE Tel: 01908 263555
Mobile: 0956 440974 R SN\ Fax: 01908 263558
: \B\ o /e < :
Opening hours CAREZ A > _wo° Opening hours
Mon-Sat Yam-8pm \G\ ’: < ;\0‘5‘“ Mon-Sat 9am-6pm
Sunday 11am-3pm /) TN Sunday by appointment
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WILTSGROVE LTD smanc: VISIONCARE

28/29 RIVER STREET, DIGBETH, BIRMINGHAM B5 5SA 21 DEACON WAY. SCOURS LANE, TLEHURST READING BERKS
TEL:0121-772-2733 FAX:0121-766-6100 TEL: 01734 420251 FAX: 01734 420555

EXTENSIVE RANGE OF BRANDED TV'S,
VCR'S & AUDIO EQUIPMENT NOW IN STOCK !!

VAST RANGE OF BRANDED TV 'S, VCR 'S, RADIO CASSETTE PLAYERS AND CD PLAYERS.

alwa ~AKaAl ALBA

FERGUSON GARRARD HITACHI

Ve MARANTZ PIONEER

PANASONIC  PHILIPS SHARP I
SAMSUNG SANYO VENTURA _
SONY TECHNICS

AGNMIDEED 5 REMOTE CONTROLS

CTV'S + 5 TELETEXT e
WORKING WITH MODELS: 51A2, 51A3, 2422, 2423 %ngggé

HANDSETS & FEAPS

EX-RENTALVCR'S [ GCRADED STOCK
e = = W 28" (67cm} 16:9 picture formar. | (AL ;feoggm g[oﬂiﬁoggy) e e ¥
A PHILIPS M Easy to use remote control. SMIXED VCR,S, 1-¥YTM210, 1: YTM212, \
wIDESCREEN il Soun 1- VTM 230, 1- YTM410, 1- YTM430 \

M Fastext with 20 page memeory. FRO NT l OA D ER = =8
TELEVISION %anag_g " L0790 ==
ALL LP/SP VIDEO PLUS
L‘J&“‘x/\/\ £175 {COMPLETE WITH HAND SET, INSTRUCTION BOOK & iN ORIGINAL BOX)
FAX e N EW BRANDED GRADED STOCK
MACHINES | || @ s esemmean  mon 5 149
"~ SANYO
FROM £110 < | SPEAKERS | 25" (590 Ncan  som £225
e : (g, £14.99 25" (66CM) NICAM  FROM £249 ‘
( Ex-RENTAL Tvgs : - ALL GOODS IN WORKING CONDTION WITH HAND SET, INSTRUGTION BOOK & IN ORIGINAL BOX.
’ 19 IYED TELEVISIONS DOOSRAS 0| ot [
g 5.00 1
AL ORI R R L] =
*+3 PORTABIES £3 ITT TRIMLINE TEXT ~ £35 __ERANDED OMADED STock |
TALL WoRKING sTOCK ) 99 | YOUR MAIN SUPPLIER FOR GRADED ON REASONABLE
: AND EX-RENTAL TV'S + VIDEO'S « MIDI SYSTEMS. EE ORDERS, T0
A e RS DELIVERY #o7 4ress or

EXPORT INQUIRES WELCOME |
[COMPONENT CATALOGUE 1996/97 REQUEST FORM] - =se Fwroemy. | OUT NOW 2

(PLEASE USE CAPITAL LETTERS) £1ACCESS O vIsA lm
| company Name:. h CREDIT CARD NUMBER: |  spares
; CATALOGUE |-
Address: — = | EXPIRY DAT Ems e |
- - — o POSTOODE: e || " TURE ALL CREDIT CARD AND LEDGER
R e, FAX:._ ‘. IS A =———=———— ACCOUNT HOLDERS WILL BE ISSUED
8 : e WITH OUR CUHHENT CATALOGUE
e s FREE OF CHARGE. ALL NON ACCOUNT
Contact Name: = — | PLEASE SEND TO: HOLDERS WILL INCUR A FEE OF £5 00
WILTSGROVE LTD, wWHICH WILL BE REFUNDED AFTER
I State Nature Of Business: o et S 28/25 RIVER STREET, DIGBETH || SPENDING £100.00 EXCLUSIVE OF
__TELEVISION MAGAZINC]| BIRMINGHAM 85 SSA VAT,
— —— [r— === L — — — T ) RECEIVE YOUR COPY DON'T DELAY

ALL STOCK SUBJECT TO AVAILABIIJTY CARRIAGE & V.A T FILL iN YOUR REQUEST FORM.




1ELEPRICE

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 Colin Gordon 0374 738701 01227 741312
North/N.L lan McClelland 0831 597331 01244 400602
General or Export Enquiries Tony Lewis 0374 732784 01291 425018

Head Office: Baird House, Arlington Business Park, Theale, Reading, Berks RG7 4SA.
Tel: 01734 309933 Fax: 01734 309934

s S e
—— =

AERIALS | ' :
FOR TV & FM RADIO, PLUS 1000’s STARVISION

OF MASTS, BRACKETS, LASHING

=
o
KITS, CLAMPS, PLUGS, CABLES, SUPPLIERS OF HIGH QUALITY || ks
OUTLETS, DIPLEXERS ETC il EXRENTAL-EXDISPLAY %
_ AMPLIFIERS TYEVIDED 75
FOR DISTRIBUTION SYSTEMS S
AND DOMESTIC, MAST HEAD ALL SETS ARE FULLY SERVICED WITH
OR SET BACK. WE HAVE ONE REMOTE CONTROLS AND ARE READY | faw
OF THE LARGEST RANGES, FOR RETAIL SALE a
AVAILABLE FROM STOCK
- MOST POPULAR MAKES ALWAYS IN
MAIN DISTRIBUTORS STOCK AT PRICES THAT WON'T SHOCK | B8
FOR ANTIFERENCE, LABGEAR, o
WOLSEY, FRINGE, IKUZI, ALL PRICES INCLUDE V.AT.
MAXVIEW, VOLEX-RAYDEX, NO MINIMUM QUANTITY
KUBLER + MANY MORE |
‘ RING TODAY FOR LATEST PRICES
COASTAIL | TELEPHONE
AFRIAL SUDDLEES Jiai 122016, 012:5051033
UNIT X2, Rudford Industrial Estate, Ford, Arundel s STARVISION
01903 723726 UNIT A, BRUNSWICK PARK ROAD
o NG MINIMUM ORDER VALUE WEDNESBURY, WEST MIDLANDS
CARRIAGE FREE On O o, i WS1090R

i

—— e
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LTD
TV & VIDEO w.HOL_ES'AL'TERS
RCTY
THE LARGEST INDERPENDENT TV
VIDEO WHOLESALER IN TRE U. K.

FROM THE COMPANY THAT HAS
BEEN IN BUSINESS FOR 20 YEARS
COMES AN OPPORTUNITY FOR THE

USED TV & VIDEO RETAILER NOT

EXCLUSIVE TOP CALIBRE
Graded Stock

SEEN IN THE TRADE FOR YEARS! | |

| Samsung Video PIUS oo woennens£99.00 |<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>