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SERVICING-PROJECTS-VIDEO-DEVELOPMENTS

The Ferguson

TX100

Chassis

Video Recording on Tape
Spectrum-Monitor Interface
Servicing: Grundig 2 x 4 Super
Electronic Circuit Breaker

VCR Clinic ® TV Fault Finding
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HASLAND
CHESTERFIELD
S41 OSN
INTEGRATED CIRCUITS
BTT 822 1.90 | TBA 1208
CA3089 120 |TBA120C
ETT 6016 195 | TBA 120SA
ETTR 6016 1.95 | TBA 120U
MC 1307P  1.70 | TBA 231
MC 1310  1.20 | TBA 396
MC 127P  1.10 | TBA 395
MC 1330P 150 | TBA 480
MC 1349P  1.10 | TBA 510
MC 1351P  1.20 | TBA 520
MC 1352  1.50 | TBA 530
MC 1358P  1.20 | TBA 540
ML 236E  3.00 | TBA 550
ML2378 180 | TBA 560C
SAA 1021 380 | TBA 570
SAA 1024 240 | TBA TS0
SAA 1025  4.40 | JBA 800
TBA 810S

SAA 1124 240 | 1ga g20
SAA 1130 430 |Tga 890
SAA 5040  7.50 | 1A 920
SAS 560 1.80 | TBA 950
SAS 570 1.80 | TBA 990
SAS 660 2.30 | TBA 1440
SAS 670 230 | TBA 1441
SL 901B 5.00 | TCA 2708
SL 9178 6.20 | TCA 270SQ
SN 29848 225 | TCA 640
SN 57108AN 195 | TCA 650
SN 76001AN 1,60 | TCA 660
SN 76003 220 | JCA 740
SN 76013N 2,50 | TCA 800

2| TCA 8308
SN 76023N 220 | 1Cx can
SN T813IN 135 | 1(a ac0A
SN 76226DN 1.60 | 70 1003
SN 7622TN 120 TDA 1004A
SN 76532  2.00 | TDA 1044
SN 76550 0.29 | TpA 1170
SN 76546 1.80 | TDA 1180
SN 76660  0.90 | TDA 1190
SN 76666N  1.10 | TDA 1327
SN 76707  1.70 | TDA 1412
TA 7061AP  3.60 | TDA 2010
TA T063AP 350 | TDA 2522
TA 7065P  3.90 | TDA 2523
TA7072P  2.90 | TDA 2530
TA7074P  3.30 | TDA 2532
TATIO8P  2.44 | TDA 2540
TA7117P 320 | TDA 1365
TA 7120 1.61 | TDA 2541
TA 7129AP 320 | TDA 2560
TA 7130 1.38 | TDA 2571
TATI37P  2.00 | TDA 2581
TA7130P 275 | TDA 2582
TA7146P  2.00 | TDA 2533
TA 71577 3.20 | TDA 2600
TATITIP 320 | TDA 2611A
TATI72P 330 | TDA 2640
TA 7176AP  3.00 | TDA 2653
TA7193P 520 | TDA 2680
TAT202P  3.30 | TDA 2690
TA 72083  3.30 | TDA 3560
TAT24P  2.16 | TDA 3561
TA 720sP  1.40 | TDA 3950
TA 7208 270 | TDA 4600
TA7210P 5.0 | UPC 41C
TAT22P 1.0 | UPC 393C
TAT23P  3.50 | UPC 554C
TA7227P 5.0 | UPC 555H
TA 7310P 1.0 | UPC 556H3
TA7313P 280 | UPC 557H
TA 7609P  4.00 | UPC 566H3
TA 7611AP  2.90 | UPC 574
TA 75902P  2.03 | UPC 575C2
TAA 20A  1.30 [ UPC 577H
TAA 470 230 | UPC 585C
TAA 550 0.9 UPC 7416
TAA 691 1.95 | UPC 1009H
TAA700  1.65| UPC 10176
TBA 1204 0.75 | UPC 1018C
TBA 120AS  0.75 [ UPC 1023H
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TEL. (0246) 209079
UPC 1024H  0.63
UPC 1025H 370 QIO0ES
UPC 1026C  1.60 | BA148 0.18
UPC 1028H  2.40 | BAI59 0.10
UPC 1031H2 2.40 | BB10G 020
UPC 102H  1.50 | BB10SB 020
UPC 1035C 2,50 | BY127 0.11
UPC1037H  1.62 | BY1x3 011
UPC 1042C 260 | BY176 1.35
UPC 1043C  2.60 | BY1834 0.40
UPC 1156H  2.40 | BY187 069
UPC 11584  0.78 | By190 0.60
UPC 1161C3 158 | BY210-800  0.29
UPC 1163H 0.8 | BY223 095
UPC 1167C2 1.58 | BY225 027
UPC 1168C  2.75 | By227 031
UPC 1170C  1.75 | BY295 025
UPC 1171C  1.62 | BY296 025
UPC 1176C  2.43 | BY298 025
UPC 1ITTH 260 | BY299 025
UPC 1178C  2.14 | BYX10 021
UPC 1180C 300 | BYX36-600 050
UPC 1181H3 1.62 | BYX71:350  0.50
UPC 1182H 270 | BYX71-600 0.9
UPC 1183H 230 | BYxs5600 033
UPC 1185H2 3.50 | BR100 035
UPC 1186H  0.98 | 0A47 0.10
UPC 1187V 1.70 | 0A%D 0.08
UPC 11884  3.60 | 0A91 0.08
UPC 1190C  2.00 | SKESF 140
UPC 1191V 1.70 | IN6O 0.08
UPC 1197C  1.70 | IN4001 0.05
UPC 1198H  1.81 | INd0®2 0.05
UPC 1200V 1.97 | IN4003 0.05
UPC 1204C  1.63 | IN4004 0.06
UPC 1208C  2.00 | IN4005 0.07
UPC 1211C  4.00 | IN4006 0.07
UPC 1212C 134 | IN4007 0.07
UPC 1213C 153 | IN4148 0.3
UPC 1215V 270 | [N5402 013
UPC 1216V 1.99 | IN5404 0.15
UPC 12176 3.59 | IN5406 017
UPC 1218  3.00 | IN5408 0.18
UPC 1222 2.00 | Y969 0.87
UPC 1223 370
UPC 1225  3.00
UPC 1226 249 BRIDGE RECT.
UPC 1227  2.00
UPC 1228H 090 33‘364 3-2
UPC 1230H  3.60 | pv1oo 070
UPC 1238V 1.90 | o0 025
UPC 1245 220 -
UPC 1250  2.40
uPc 1350c 450 | TRANSISTORS:
UPC 1353C  2.80
UPC 1356C2 3.00 | AC127 030
UPC 13584  3.00 | AC128 0.30
UPC 1360C  3.50 [ AC153K 0.36
UPC 1383C  3.50 | AC176 0.30
UPC 1386C  3.00 | AC186 030
UPC 1367C  3.00 | AC187 030
UPC 1368H 4,00 | AC188 0.30
UPC 1370C2  4.00 | AD143 088
UPC 1373 1.11 | AD161 0.45
UPC 1377C 450 | AD162 0.45
UPC 1378H  4.00 | AF139 048
UPC 1382C  1.97 | AF239 0.60
UPC 1384C  5.70 | AUT13 3.40
UPC 1447W 0.98 | BC107 0.15
UPC 1470H  0.90 | BC108 0.15
UPC 2002V 2.80 | BC109 0.15
BC116 013
BC140 0.30
BC141 030
ZENERS BC142 0.22
BC143 0.27
400MW BC147 012
V4t 75V 0.10 | BC148 012
13w BC149 012
V1t 91V 0.18| BC154 0.1
100V to 200V 0.19 | BC157 on
15 WATT BC158 0.11
BZVI5C12R  1.18 | BC159 0.11
BZVIS5C24R  1.18 | BC170 013
BZVISC30R 1.18 | BCIT 012

BC172
BC173
BC174
BC182L
BC183L
BC184L
BC207
BC212L
BC213L
BC237
BC238
BC250
BC251
BC252
BC253
BC301
BC302
BC303
BC307
BC308
BC327
BC328
BC337
BC338
BC350
BC365
BC413
BC460
BC461
BC462
BC463
BC527
BC528
BC546
BC547
BC548
BC557
BC558
BD131
BD132
BD135
BD136
BD139
BD140
BD150A
BD207
BD221
BD228
BD233
BD234
BD238
BD239
BD253B
BD416
BD534
BD5%5
BD5%
BD681
BD807
BDX32
BF127
BF137
BF180
BF181
BF182
BF185
BF194
BF195
BF196
BF197
BF198
BF199
BF200
BF240
BF245
BF256L
BF258
BF259
BF264
BF273
BF274
BF337
BF338
BF355
BF458
BF459
BFR79

BFY51
BFY52
BU105
BU108
BU124
BU126
BU137
BU204
BU205
BU208
BU208A
BU208D
BU326

013
0.12
0.12
0.12
0.12
0.12
0.12
0.09
o
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0.12
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0.1
0.12
0.1
0.31
031
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013
013
0.1
0.13
0.11
0.13
0.12
0.30
0.1
048
0.52
0.53
0.53
0.13
0.13
0.12
0.12
0.12
0.12
0.12
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B0 140 | SMOOTHING EHT TRAYS
BU426V 170
BUS26 162 | CAPACITORS N .
E}%S 035 | Decca 200/200/400 350v2.70 | Decca 230 6.95
MJE340 0'50 Decca 400/400 350V 2.90 | Decca 80 6.9
' Decca 400/800 350V250V 2.90 Decca 100 7.00
MJE520 0.45 | Dec
R2008B 1.70 Ph||lps 600 300V 2.50 GEC 1028 625
R2009 1.90 | Philips 2200 63V 155 | GEC 2040 625
R20108 1.90 | Philips 470 250V 200  oec 2110 625
R2540 2.10 | Philips (G9) 600 300V 280 | o 5o 625
SP8385 2.10 | PYE 200/200/100/32  2.85 .
Grundig 5011 7.00
TIP29 0.38 | PYE 600 300V 280| T
TIP30A 034 | RRI 2500/2500 30v 120 | ITT CVC 5/8 1.00
TIP31A 0.34 | RRI 220 400V 290 |1TTCVC 20 6.95
TIP3IC 0.48 | Thorn 150/160/100 300V 1.90 | ITT CVC 45 120
TIP32A 0.34 { Thorn 4700 25v 0.85 | Korting 90° 6.95
TIeSL 948 | Thorn 1000 70V 0.70 | Philips 520 1.05
TIP&IA 0.4 | Thorn 200/100/100 350V 2.85 | Philips 550 1.05
TiPaIC 0.58 | Thorn 175/100/100 400V 240 | Philips 69 625
TIP42A 0.45 | Thorn 400 400V 250 E:@:gps ?gr% :.:g
TIP42C 0.68 ilips .
TIP2955 074 | PUSH BUTTON PYE 691/697 6.30
T:fsoss 0.55 | UNITS PYE 713 5 lead 6.50
2N3055 0.73 PYE 713 4 lead 7.60
Decca 30 4 way 6.80 | PYE 725/731 1.00
ZENERS Decca 30 6 way 1.80 | RRI 823 115
GEC 2110 11.00 | RRI T20 6.50
400MW 010 Gec 2112 12.95 | Tandberg TV2-2 6.50
13w 0.18  GEC 213677 8.90 | Thorn 1500 3 stick 495
GEC 2112 Conversion 13,00 | Thorn 1500 5 stick 5.50
THYRISTORS | itachi 190 4 way 8.95 | Thorn 3000/3500 1.70
15/80 250 | ITT CVC5 7 way 10.00 | Thorn 8000 4.95
15/85 250 | ITT CVC8/9 12.85 | Thorn 8500 6.80
BRIOT 0.4 | ITT CVC20/30 6 way ~ 8.00 | Thorn 9000 780
BR103 o: ITT CVC 25 6 way 8.50 Te'PrO 561 1.00
BRY39 0.56 | Philips 520 11.00 | Universal 5.50
BRY49 0.65 | Philips 550 13.55 | TVi1 0.65
BRY55 0.60 | Philips 611 2250 | V13 0.65
BT100 1.10 | PYE 713 4 way 8.70 | TV18 0.70
BT106 1.55 | PYE 715 6 way 13.50
oT112 1.85 | PYE 725 (UHF-VHF) 1350
oTI21 1.55 | RRI 823 4 way 8.75
2N4a44 1.55 | RRI 823 6 way 9,50 | LINE QUTPUT
RRI T20 6 way 10.50
REGULATORS | R 2718 6 veay pped TRANSFORMERS
. Thorn 3500 6 way 2.75 | Autovox 90° 9.75
;g ge’!es gg Thorn 8500 6 way 2.75 | Autovox 110° 9.75
T8 eores o4z |Thorn 90006 way 275 Decca 1700 Mono 980
790 Series 0:70 Thorn 1615 4 way 8.70 | Decca 1830 980
Telpro 4 way 8.50 | Decca 2230 830
GEC 2110 9.50
FUSES PRESETS GEC 20AX 12.00
Anti N - Grundig 1500 mono  13.70
20?}?; paréz)s‘{l% Horizontal and Vertical Grundig 5010 1150
13" Anti Surge Standard and sub mid sizes | {TT CVC5/8 10.25
(10 pack}  2.30 | 100R to 4M7 012 [TT cvC20 10.75
20mm Q Blow 0.50 ITT CVC30 8.15
14”0 Blow 070 | MAINS DROPPERS |17 cvces 9.75
Most Values Indesit mono 1075
Stocked Decca 20 mono 1.35 [ Korting 90° 10.75
Decca 30 3R9 0.60 | Korting 110° 1250
CAPACITORS | Philips G8 2R2 + 68R  0.84 Philipsg210 9.90
Phitips G8 47R 0.50 | Philips G8 8.90
11000V 040 | prifips 210 (no link) 1.1 | Philips 69 9.00
1B 020 | Philips 210 (with link) ~ 0.85 | Philips 611 1295
-22 1250V o'w PYE 725 3R3 ) 1.35 | Philips K30 14.95
‘a71000v 070 | PYE 725 3R +link +56R  1.40 | Philips KT3 850
‘Also stocked: PYE 725 + %R + 3R 1.55 | Philips 570 950
Tants, Discs, RR182356R + 68R  0.85 | PYE 691 P.C. 13.00
Polys, Plates, Thorn 1500 155 | PYE 725 8.95
Electrolytics. Thorn 1600 1.45 | PYE 731 8.95
Please ring for Thorn 3500 0.97 | PYE 169 10.75
details. Thorn 8000 1.20 | RRI 640/793 11.75
Thorn 8500 0.97 | RRI 774 12.90
SWITCHES Thorn 8300 0.97 | RRI 823 11.90
Thorn 9800 0.90 | RRI T20 12.90
gg :Illastilc 0.85 | GEC 2110 0.85 | SABA 1250
etal  1.30 Skantic 1250
g}; g-gg CONVERGENCE Thorn 1500 20 7.00
3500 o5 | CONTROLS Thorn 1500 24" 7.00
1500 Rotary 0.80 Thorn 1591 10.50
Many others, | SR 7R 10R 12R 15R 20R 50R | Thorn 1615 10.00
Please Ring.' 100R 200R 500R 0.38 | Thorn 1690/1 8.75
68 Metric 10R 15R 20R 0.50 | Thorn 9000 10.90
Thorn 50R 200R 0.50 | Thorn 9600 10.00
We'also stock
3,
Crystals, Filters,
w:;:.:‘smrs, PLEASE ADD 65 PENCE POST/
§°"‘P°“7:'-',,’; PACKING TO YOUR ORDER TOTAL
ervice Aids,
Solder, AND THEN 15% VAT. GOODS ARE
Demivis-cocus | DESPATCHED BY RETURN AND
x:;snﬂe";sMﬂ“V SHOULD BE RECEIVED WITHIN

Please Ring.

4 WORKING DAYS.
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COPYRIGHT

®IPC Magazines Limited, 1984, Copyright in
all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice and
data given to readers are reliable. We
cannot however guarantee it and we
cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE
All correspondence regarding

.advertisements should be addressed to the

Advertisement Manager, ""Television”,
King’s Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to “Television”, IPC
Magazines Ltd., King’s Reach Tower,
Stamford Street, London SE1 9LS.

SUBSCRIPTIONS

An annual subscription costs £11 in the
UK, £12 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Per-ymount Road, Haywards Heath, Sussex,
RH16 3DH.

BINDERS AND INDEXES

Binders (£4.50) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT. In the case of
overseas orders, add 60p.

BACK NUMBERS

Some back issues are available from the
Post Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF at £1-20p inclusive of
postage and packing.

QUERIES

We regret that we cannot answer technical
queries over the telephone nor supply
service sheets. We will endeavour to assist
readers who have queries relating to
articles published in Television, but we
cannot offer advice on modifications to our
published designs nor comment on
alternative ways of using them. All
correspondents expecting a reply should
enclose a stamped addressed envelope.
Requests for advice on dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature ''Service Bureau’. Send to
the address given above (see
"correspondence’’).
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Leader

Electronic Circuit Breaker ; Ged Whitney, GSRS/
Save on fuses and get an instant indication when
dealing with that bane of servicé’engineers, intermittent
fuse blowing.

All at Fours and Sevens Les Lawry~Johns
Many of the faults this month seem to involve certain
voodoo numbers. Plus a visit from Mr. Nick Payne and
his set.

Next Month in Television
Letters

Video Recording on Tape
To record a video signal on tape economically for
domestic purposes is a considerable problem. The
reasons for bandwidth limiting and the use of f.m. are
explained, along with the way in which the sidebands can
be restricted.

VCR Clinic
Notes on VCR faults and servicing from Derek Snelling,
John Coombes, Philip Blundell, Tech. {C.E.l.} and Michael
J. Cousins, T.Eng. (C.E.L).

Teletalk
Comments on various faults and aspects of the
contemporary servicing trade.

Spectrum-Monitor Interface
A circuit to convert the Sinclair Spectrum
microcomputer’s YUV output signals to RGB drives for a
monitor, using an SL901B i.c. plus a minimum amount
of peripheral circuitry.

Teletopics
News, comment and developments.

Servicing the Grundig 2 x 4 Super, Part 1
This machine is available at bargain prices and
provides superb performance. The power supply and
various basic fault conditions are dealt with in this first
instalment.

The Ferguson TX100 Chassis
The latest chassis in the Thorn/Ferguson TX series is
designed to drive just about every type of tube and to
interface with almost any videg/audio/control
requirements. A flexible, high-performance chassis to
supersede the TX9 and TX10.

TV Fauit Finding
Reports on TV faults and servicing problems from Mick
Dutton, John Cocmbes, Malcolm Burrell and Tony
Thompson.

TV Test Pattern Generator, Part 3
Preliminary constructional details.

Long-distance Television
Reports on DX conditions and reception, and news
from abroad. Plus details of a helical aerial for satellite
reception at 714MHz.

Eugene Trundle

Malcolm Burrell

John de Rivaz, B.Sc.(Eng.)

Mike Phelan

Tony Jenkins, G8TBF

Roger Bunney

Service Bureau
Test Case 259

OUR NEXT ISSUE DATED AUGUST WILL
BE PUBLISHED ON JULY 18

TELEVISION JULY 1984
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MANOR SUPPLIES || [- ~ P 88 oo o

TELEVISION MAGAZINE PROJECT PARTS
NEW MKYV PAL COLOUR COLOUR PORTAB}%EETVM NITOR ET
TEST GENERATOR FOR TV & VCR. MONO PORTABLE TV, SMIALL SCREEN MO <

THORN TX10 TYPE REMOTE & TUNING CONTROL PANEL £10.80 p.p. £1.50.
4000000000000000T PHILIPS UHF MODULATOR (AUDIO & VIDEO INPUT) £17.25 p.p. £1.00.
. . SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND tested
: TEST : e for T.V. SOUND & VISION £32.80 p.p. £1.20.
. DEMONSTRATIONS . THORN TX9, TX10 SAW FILTER IF PANEL £9.80 p.p. 80p.
0 AT 172 :
©  WEST END LANE

TESTED, AT REDUCED PRICE £46.00 p.p. £1.60.
TELETEXT 23 BUTTON DE-LUXE HANDSET WITH 5 YDS. CABLE
£7.80 p.p. £1.20. XMII STAB. POWER SUPPLY £4.40 p.p. £1.20.

PAL DECODER KIT FOR RGB MONITORS £31.00 p.p. £1.00.
E SPECIAL OFFER TEXAS XMIl TELETEXT DECODER NEW &

* 40 different patterns and variations. CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
* Broadcast transmission accuracy (fully interlaced sync AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
) ith { picture blanking) PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
pulses with correct picture blanking). . £13.80 p.p. 80p. (ALUM CASE £2.90 DE LUXE CASE £7.85 p.p. £1.40.)
* EBU colour bars, BBC colour bars, whole rasters & split G}?D?GONALS?'RREYGSTQ}?IKE %nl'l £13(13% 5.2% :(DSF(,VHF o avail
R i R F SIGNAL EN ETE X version also avail-
bars (specially useful for VCR service), white, yellow, able). ALUM CASE £2.90 DE LUXE CASE £8.50 p.p. £1.80.
cyan, green, magenta, red, blue and black. CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
* . MONO £32.20 p.p. £2.80.
Chequerboard. . BUSH Z718 BC6100 SERIES IF PANEL £5.75 p.p. 90p.
* Mono outputs wlth border castellations, cross hatch, grey BUSH A816 IF PANEL (SURPLUS) £1.90 p.p. 90p.
scale, vertical lines, horizontal lines and dots. DECCA 80, SERIES, IF, FRAME T.B. £5.75 each p.p. £1.40.
UHF modulat tout ol el ot . ial DECCA 80, LINE SCAN UNIT salvaged £11.50 each p.p. £2.00
modulator output plugs straight nto receiver aeria GEC 2040 Convergence panels, Decoder panels £2.88 each p.p. £1.80.
socket. GEC 2040 IF PANELS £3.22 p.p. £1.60.
P ; GEC 2110 CONVERGENCE PANELS £5.75 p.p. £1.80.
* Additional video output for CCTV & VCR. PYE 691.7 CDA PANELS, Makers tested stock £6.90 p.p. £1.45.
* Facilities for sound output. PYE 725 T.B. Unit. Makers tested stock £23.00 p.p. £2.80.
p-p
* Easy to build kit, standard parts. Only 2 adjustments. No THORN TX9 PANELS ex factory for small spares. Includes 1.Cs &
: 2 ; Semiconductors etc. £5.75 p.p. £2.00.
SPeFlal test equipment regplred. THORN TX9 PANELS salvaged ex factory for spares incl. LOPT & mains
% Mains operated with stabilised power supply. transformers £11.50 p.p. £2.80.
* All kits fully guaranteed with back-u i 1 THORN TX9 PANELS ex factory salvaged complete cond £23.00 p.p. £2.80.
s Tully guarantee CK-Up service. THORN TX10 T.B. PANELS salvaged ex factory £17.25 p.p. £3.00.
% Also available with VHF Modulator. THORN 3000 LINE T.B., PCB POWER PCB £5.75 each p.p. £1.30.
Price of Kit £80.50 THORN 8000/8500 IF/DECODER PANELS salvaged £3.70 p.p. £1.80.
e . THORN 8000/8500 FRAME T.B. PANELS salvaged/spares £2,88 p.p. £1.40.
De Luxe Case (10"x6"x2Y") £8.50 THORN 9000 SERIES TOUCH TUNE REMOTE CONTROL UNIT
g PLUS ULTRASONIC TRANSMITTER HANDSET £19.32 p.p. £1.84,
Optional Sound Module (6MHz or 5.5MHz) £4.50 THORN 9000 IF/DECODER PANELS Salvaged £5.75 p.p. £160.
1_3_U_ll_t_8_c_I_ested in De Luxe Case including Sound Module PHILIPS G8/G9 IF/DECODER Panels for small spares £1.75 pp |£1.40.
CSPECIAL TEST £120.75 G8 Decoder panels salvaged £4.25. Panels for spares £2.00 p.p. £1.40.
I REPORT ! ] G9 Scan Panel Basic PCB in fibreglass £16.68 p.p. £1.80.
| “TELEVISION’ l Post/Packing £2.50 G11 Frame Panels £20.70 p.p. £2.00.
! “pec.1982_1All above prices include VAT 15% GRUNDIG 8630 Series Varicap Tuners £5.75 p& £1.00.
G VARICAP U321, U322, ELC 1043/06 ELC 1043/05 £7.82 p.p. 80p; G.I

iv. 1043/05) £4.00 p.p. 60p. MAKERS VARICAP CONTROLS

CT%OO 4PSN £8.60, BUSH 4PSN £5.50, Decca 4PSN £6.70 p.p. 80p.
SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL UNIT
UHF/VHF £2.10 p.p. £1.00.
BUSH “Touch Tune” Varicap Control Z179, Z718 types £4.40 p.p. 95p.
VARICAP UHF-VHF ELC 20008, ELC2060 £11.30 p.p. 90p.
VARICAP VHF MULLARD ELC 1042, PHILIPS £7.95 p.p. 80p.
UHF/625 Tuners, many different types in stock. DECCA Bradford 5 position,
MULLARD 4 position £2,88, J otary £5.50 p.p. £1.80.
T.V. SOUND IF Panels £7.82 p.p. £1.00.
LOPT TESTER Serivice Dept approved £17.82 p.p. £1.20.
LOPTS NEW & GUAR. P/P Mono £1.35p, Colour £1.50p, Bobbins 80p.
BUSH 161 to 186 (twin panel) R.B.M. A823 .
BUSH, MURPHY 774 series ... R.B.M. Z179 ..
BUSH, MURPHY A816 series R.B.M. T20, T22

£9.80

FERG., HMV, MARCONI, ULTRA
950, 1400, 1500, 1580,1 590, 1591 .. £6.80
1 £10

THORN 1600, 1615, 1690, 169
GEC 2000 to 2038 series
GEC series 1 & 2.
INDESIT 20/24EG

GEC 2110 Series ..
ITTCVCS109,C

i i i ITT/KB VC 200, 300 ITT CVC25, CVC30 series £10.15
* Output at UHF, applied to receiver aerial socket. MURPHY 91010 2414 (fwin panci)gé 80 PYE 691697 . £11.50
% In addition to colour bars R-Y, B-Y etc. PHILIPS 170, 210, 300 SERIES .... £8.80  PYE 713, 715 .
N PYE, INVICTA. EKCO, FERR. ' PYE 725 (90°) 731 10 741 .
- 1 vel. , 169, 569, 769 series ............. X HILI ®
Cross-hatch, grey scale, peak white and black level g Tt
% Push button controls, battery or mains operated. DECCAIZ0/28 1170012000 1240 [E €4 S0 EHILIFSISI0 15718

GEC 2114J/Junior Fineline .. ... £3. THORN 3000/3500 SCAN, EHT ... 27:85
YE THORN 8000/8500/8800 ceod

* Simple design, only five i.c.s on colour bar P.C.B. THORN 9000 to 9600 .

I THORN 9800
PRICE OF MK 4 COLOUR BAR GENERATOR KIT OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
£34.50. DELUXE CASE £8.50. BATT HOLDERS £3.20. ;‘Rlll’:ilgl: Ful_llhrange1 250au§ble leé)l?l?r &;‘ 21 L .
i pec er: Thorn stic Ta
MAINS SUPPLY KIT £4.80 (Combined P&P £2.20). TRANSDUCTORS suitable for G8, A823, Bradford etc. £1.72 p.p. 60p.
MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £220 P & P, 6-3V CRT B%ﬂf{;“;fs‘"v'v"é’fé‘g&g";“; G o ik, £1:20.
MK 4 DE LUXE (MAINS) BUILT & TESTED £78.20 + £2.20 P & P. THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
VHF MODULATOR (CHI to 4) FOR OVERSEAS £6.60. LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V. Telephone 01-794 8751, 794 7346
(ALL PRICES INCLUDE 15% VAT)
MANOR SUPPLIES
MANOR SUPPLIES TELETEXT ADAPTOR KITS 172 WEST END LANE, LONDON, N.W.6.
MK 1 (Texas XMII) remote control £158.70 p.p. £3.00. NEAR: W. Hampstead Tube Stn. {Jubileo) Buses 28, 159, C11 pass door
MK2 (Mullard) infra red remote control £198.40 p.p. £3.00 W. Hampstead British Rail Stns. (Richmond, Broad St) (St Pancras, Bedford)
Further details on request. Tel 01-794 8751/7346 W. Hampstead (Brit. Rail) access from all over Greater London.
- — - - - Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
Goods available if in stock immediately over shop counter (Mail order ALL PRICES INCLUDE VAT AT 15%
between 3 days and 1 week from receipt of order). (CLOSED FOR HOLIDAYS JULY 9th TO JULY 21st)
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TELEVISION & VIDEO
SERVICING

(FULL-TIME & EVENING COURSES)

@ ELECTRONIC PRINCIPLES
@ TELEVISION SERVICING
@ VIDEQ CASSETTE RECORDER SERVICING

High percentage of practical video servic-
ing provided

Courses from 3 weeks to 15 months.
College Diploma & BTEC Awards.

Also full-time day courses in Computing
Technology & Robotics).

Free prospectus — please state whether
interest is in day or evening training.

LONDON ELECTRONICS COLLEGE
20 Penywern Road, Earls Court,
London SW5 9SU.

Tel: 01-373 8721.

Ring

0562 743735
for

Big Profits . . .

on the lowest priced TV’s

Buy from the largest stock of used TV's in the
U.K. More than 6,000 sets including high class
refurbished colour sets; tested and un-tested mono
sets. Many recent models, all from big name
manufacturers including Philips and Pye G114

... on domestic appliances

New products, end of line clearances and
manufacturers’ seconds,
all at knock down prices.

Big names,
big quantities,
big profits for you!

Visit our showroom or phone
us NoOW

Campion Thompson Ltd
Campion House
Franchise Street
Kidderminster
Worcestershire, DY 11 6RE
Tel (0562) 743735 (4 lines)
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FREE CAREER
BOOKLET

Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
your own business!

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
fields of electronics, T.V., electrical engineering— now
it can be your turn. Whether you are a newcomer to
the field or already working in these industries, ICS
can provide you with the specialised training so
essential to success.

Personal Tuition and 8) Years of Success

The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is
the key to our outstanding performance in the
technical field. You stucy at the time and pace that
suits you best and in your own home.

You study the subjects you enjoy, receive a formal
Diploma, and you‘re ready for that better job, better

pay.

TICK THE FREE BOOKLET YOU
—— WANT AND POST TODAY

ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

A Diploma Course, training
you in all aspects of installing,
maintaining and repairing T.V.
and Audio equipment,

domestic and industrial.

|
|
|
-

A Diploma Course, recognised
by the institute of Engineers
& Technicians as meeting all
academic standards for
application as an Associate.

ELECT RICAL
ENGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Technicians, also

|
|
|
i
|
|
|
|
|
1
|
|
|
|
I covering business aspects of
|
|
|
i
|
|
|
|
|
1
|
|
=

RUNNING YOUR
OWN BUSINESS

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the vital business
knowledge and techniques
you'll need.

electrical contracting

Name

Address

@ 01-622 9911

Be— (all hours)

Dept EGS74
160 Stewarts Road,
London SW8 4UJ.
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Buy with Telephone: Accrington (0254) 36521
P . V. T U B E S ;l::lr %?33: Accrington (0254) 32611
Telex: 635562 Griffin G (For P.V.)

HAVE MOVED do the vest E-«u— (

104 ABBEY STREET, ACCRINGTON, LANCS BBS5 1EE.

SUPPLIERS
OF TELEVISION COMPONENTS

TRADE COUNTER OPEN MON-FRI 9 a.m.—-5 p.m. SAT 9.30 a.m.-5 p.m. TRADE COUNTER CLOSED WEDNESDAY p.m.

VARICAP TUNERS SWITCHES & ACCESS. DID YOU KNOW WE'VE GOT PHILIPS KT3 SPECIFICS SPECIFIC COMPONENTS
ELCI06506 540 oo Pumese A 198 LI AL Mo mecotc 225,25 380 280 0 paracuer 2.60
ELC2003 16.50 Gi1 on/oft 1.58 | Decca speaker 168 4.50  selactor unit Mod. 333 1342 Thom 1591 speakers sm 410
Pm: (G;Hs(g - 12.: gn onvoff remote 188 8R 3.15 _([)n/&ff switch Mod. 933 13§g o 150 i 4.552
Phifips ({} X en. [( B+K tube bases Dynascan np! 8 0m controls

g ) ;g Th%mp;{:mg}s?om 1.06 N: 3 ! 9.50 . No.13 1.1 %r\%r\ee ch{oma panel ﬁgg SFOQ;K frame 471%!‘(!%3?0& 16 n:h
a1 .50 GLC 2040 98 ( : : : IF module L s control 1.83
Thorn 1691 1790 Thom 1501 push 2.9p|No-6 11.08 No. 14 1678 ;351 IF module 13.50 Thor 9000 focus unit 5.95
Rank T20 13.00 Thom 1691 with vol. cont. 289 | No.8 10.08 No. 23 13.86 R.G.B. panel 10.30 mom 30588 :oeus oont. 5.;5

4'::3" BUTTON ASS. 6.68 ?3"5;9?"5’3;“‘3’ rt 35 t?f;,?,:"mm ":2,: gmémw m » }§:§ Thom Lnd%;m oont. 900
Decca -88  Rank drive cams 15 ’ ins input pai .30 Decca bridge trans. 1.97
6 way .50 GEC 2110 tuner neons 14 | C18 computer cass. 3 sync pane 10.20 Decca 30 width cont. 50
GEC 2110 6 way 198 Thom 3500 A1 beam 70 | 54" floppy disc &/s s/d 1.61  Mark (I chroma panel 16.50 Decca 2M2 HT cont. 25
EEE,%"T”,&E 12—3 GEC 2110 A1 cont. R/B/G 58 | 3R fused res. GEC 50 Sound module 8.50 Rank T20 focus cont. 2.20
Pye 4 way (713/ 152 gigg T OVCS onvol 1241 158 fuoed res. 69 55 Hos unit 380 Dl |#1:sm°sizo DL60, DL%?)O
) G11 fine in coi 2.95 g
Ple o 2 1600 G11 pot G2 R G.8. 5.30 K30 SPECIFICS g,ggm base 22
P 11.00 EAGLE MULTIMETERS G11 fine scan panel 54.00 K30 LOPT 17.50
F;f pal ) EHT final anode cap 53
ilips } "}0 Tl Loy o G11 power panel 3r.50 K30 focus unt 230 6.3V CRT boost trans. 5.80
m‘fs i 10.75 | KEW 20 1450 Bt ] 3150 Salctor unit 1002 (earty) N2 [ e
Ronk To0 9.75 | EM5 11.95 G11 bridge trans. 97 TMS 1000 panel 1234 13.00  AFC unit G8 8.8
Hitachi 4 way 10.75 | EM20A 15.95 G11 EW correc. coil 1.95  Euro decoder panel 1234 46.00 | nain module 9.00
Philips G11 unit 23.00 | EM10 13.95 G11 final anode lead 1.50 Power supply 1234 23.50 CQA panel 20,00
Philips KT3 14.50 | EMS0 17.95 G11 focus unit 5.80 Al gun swrtcrm 70 g3 rear conv. panel 23.00
T VG 79 (mod 12.30 | Moo 3095 Metors | G 30R 3W resitor B o ok 1002 (i 550
1T 6 way with VOR 290 | MrTz0 Tas Mo | Gt AGB 106 dodes R P A SPARK GAPS
Thorn 8800 6 way round 7.50 [ MM150 7495 | Labgear CM7091 UHF/VHE colour bar pang set 1234 14.50 Decca 100 52
Thorn 9000 unit 10.60 | 71206 6.95 Digital | gen. 116.00 piode ZTX 338 90 0.75 pf 1.50
Thorn 9000 switchback 2.90 | MMC100 17.95 Case | Televerta up converta 37.20 DL 20 delay fine 2.20 001 pf 32
SERVICE AIDS ANTEX SOLDERING EQUIPMENT SUNDRY EQUIPMENT Solda Mop Stnd. 74 Specific Video Leads (please state
SERVISOL Freeze-It 1.02 | C15W Iron 240V 4.41 | Test Lead Set 4.20 Sidecutters sm. 1.20 models) ) 4.25
SUPER SERVISOL 92 | G240 Element 1.80 | pegaussing Coil Stick 17.00 Long Nose Pliers 1.20  Universal Video Lead Kit 6.00
vl mome 8lm0E 2 i i s oo e
SERVISOL Silicone Grease 1.08 820 g0 | Elect. Circuit Tester 150 o Neon Screwdriver 40 PLUGS
SERVISOL Tubes SHicone Grease  1.64 821 90 | 5A Choc Bloc (12) 400 Neon Screwdriver 65
SERVISOL Aero Klene 84 | CS1TW Iron 240V 4.41 | Fuse Wire 54, 15A, 30A 05 Min. Screwdrivers 45 Phono Plugs 12
SERVISOL Aero Ouster 1.10 | CS240 Element 2.25 | 4-way 13A Mains Conn. 5.00  pntisttic Foam (12" sheet) 75 DIN Plugs 3 pin 22
SERVISOL Excel Polish ¢ 88!Bits 1100 90 | Safe Block (mains) 7.00 |G Inserters 1.18 4 pin 22p
SERVISOL Video Head Cleanser 82 1101 90 | 134 Plug Top (box 10) 480 18 8 5pin 20p
Super 40 1.50 1106 90 | portable Oscilloscope 155.00 sind 5 pin 20
Fire Extinguisher 6406 2.50 ))((gggglEm 240V ;gg Probes (x10) 10.90 Car Aerial Plug 18
e Hi o "
Mq;’ o roel £ 90 | CRT Tester/Rejuven. 172.00 DATA BOOKS (Zero VAT) 3.5mm Jack Piug 1
O [ — KHP30 Meas. Prabe 30kV 32.00 TVT 80 A-Z only 3.75 Stand Jack Plug 2

ELECTROLUBE PROOUCTS | ;300 "PhTe 10.50 | Bell Wire (100m) 5.00 TVT 80 2N-25 only 400 StorooJackPhg 3%
Electrolube Adhesive 62 | 40W Iron XSTC 10,50 | Mains Cable (Gircular 100m) TVT 80/80 A-Z/2N-25 (pair) 7.50 Battery Plug Thom TV's 2
el 143 | unit for above TCSUY 32.64 | (2 core) 10.75 LIN IC Books (data only not equiv.) Coax Plugs each 18
Frocrescanig 1149 | St 2.00 | (3 core) 1325 LN 5.95 ton 1.80
Foam cleanser 112 | MLXS Auto Repalr Kit 6.30 | Factory recon. Avo meters 99.00 LIN2 5.95 PL259 40
Hort ransfer compound 114 Avo Batteries 2.20 2M Ry Lead 70 Reducers for PL259 1
Silicone compwmp 1.94 Vero Board 2,50 4M Py Lead 1.20 Line Connectors 16

Isolating trans. S00vA 240V 40.00 10M Fy Lead 1.90
Specél B fluid (Snorket) ?gg WELLER Soidungm 7.00 Figurenly! Mains Lead 62 CASSETTE DRIVE BELTS
Elec. me\:h lubricant 74 | Heat gun 12001 p 1.y, Soider 45 Computer to TV 97 35m 35 46mm 37 57Tm 37
vm Heat gun tips (Pa'w 57 | Soider Sucker 6.50 7 pin din to 5 pin din 98 66m 39 7im 43 76m 43
Video care its 3,50 | /16" Iron tps 25W (MT5) 57 | Nozles 81 5 pin din to 5 pin din 9 90m 43  110m 59
O g o a0e Py VO OFFICIAL ORDERS _ P.V. MICROCOMPUTER CENTRE '
Beta L 5&8&:0 agpr:pe :g CM7061 Power Unit 12 10.70] ACCEPTED FROM Why not pay us a visit and see our ran?i: o'f:)‘rugnq:és S.ohware Books and Peripherals. Please
Beta L750 video tape 5.0 SMTO062 Reg. Powsr Ut 12y 11671 SCHOOLS, LOCAL Spectrum 16K Vic 20 harp W are also authorised dealers for the
Phiips VCC 240 6.20 AUTHORITIES ETC. 48K Commodore 64 Oric BBC Micro and accessories.
Phiks VGG 360 g.30 CMTOGS VHF/UHF MHA WB 120 13.66
o T Qo un 120 WA (Specty A8 5 WE HAVE A FULL COMPUTER BOOKS ZERO VAT
4 IDEOIHEADS -10° CM7068 UHF 12V MHA High Gain (Sp RANGE OF AERIALS Ty
SRS s2.50 ABOrC/D) AND ACCESSORIES allrleckle 5.95
4HSS VHS 3280 GM7053 Behind Set UHF Am FROM TRADE COUNTER 100 Programmes for BBC 6.95
PSIB Beta/So 1200 & 34 12.13 BBC Micro for beginners 6.95
VIDED nzconnm HEADS . Mmm\zmmd Set UHF Amp. (Baﬂ!;z o TAENAL EQUIPMENT 50 Introducing The BBC Micro 5.95
astic lape .
Philips V2000 52.00 GM7085 Sond St Amp. UHE 1184 | F.M. Plugs. 59 Hobbit (book & cassette) BBC, ORIC, 64, Spectrum 14.95
\r;_r.;:gs 1700 Sg.% grgoga Benind Set UHF Amp 53 Eet ToAp .elnal fgg gs EgucaAngcal tProgFEamm% for ngc 6.95
" B oop Aerial . reaun enture rams on b
:Illg;onl?‘wih:tgﬁss 3.30 CM7063 Dist. Amp. VHF/UHF 17m/oou16 Rﬂastlklm?/tPoz%r Unit W8 1g .00 502 A%plications rog 1'15 gg
ut enal |solator °
22.5mm 80 ?mmm VHF/UHF a+1 Dist. Amp. 41.20 | Attenuator 6dB, 12dB, 1808 1 80 Spectrum Hardware Manual ) 5.95
50.5 mm 82 (CM9700 27m é’ 3.86 | 27MHz Fitter 50d8 .10 Spectrum Machine Language for beginners 5.95
f;%?" mm gg \(':ngoﬂ Outdoor plitter (2 way) (s?ablf %h&slezsmm per 1001 ;g Spectrum Micro Drive Book 5.95
ingle Spectrum Games Companion 5.95
80 mm 88 CM903 Aush Single Outiet 140 | Sure Sphter 170 P A -
100 mm 154 CMOnIG s Twoutln 1:86 | A Spiter 70 Spectrum Rom Dissasembly 9.95
}2? m }-gg %Msos: PUHF( sg!rou Bﬁétg;s wi'lhsl;(_; ICCOMP(I:oax 101?'28 go G?mes &prphcgnglns for Spectrum 4.95
g ass (state A/B/ X 0as Plugs per . rainteasers for BBC/Electron .
147 mm 210 CMGOUS 6 Way Passwe Spiter 10,97 | 1 U Bos 30 vic Revealed g gg
\1/%1 5 n";'ana - 2 ;3 CM7042 TV Games Combin. 2.68 | J Boits 25 i for Children 595
AUOIO HEADS ANO MOTORS  Cv7oot Cor Bar G 116.00 ENTIHERENLE Programmers Reference Guide Vic 12.50
Mono record/ playback 432 o | Soe Bt 1% 50 Outstanding Programs for Vic 6.95
gm Dmﬂd’;‘ d( :;g Efs{%gscz T,bangofsmler §gg ggf'uﬂég? Programmers Ref. Guide 14.95
record/ b i itter ! ible 15.75
Steroo recont/playback (Doly) 690 STATIONERY (Zero VAT) | Ccion, 0o B0kt 615 Getti ;
S nowdaa (g s et Pad 00 138 PUrzio Powe U 100 e brogram Book 59
Morio/stereo erase 2,25 Job Card (100) 2.50 | x5oU Xtraboost 11.63 Plus many more books for most home computers
Electronic/rotation clockwise motors  Rental Payment Card (50) 3.50 | 4 way VHF/UHE Amp 3375 .
g G mmesill S0\ UDUTAR B PLEASE OROER FROM LATEST COPY OF MAG.
12V MD12517 4.95 Maintenance Agreement (100) 3.50
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T.T.L. 74LS SERIES VOHLETeGE
741500 58 741537 35 74LS92 65 74LS160 90 74LS251 65 - .
i aig gin s R it A PV, TUBES T2
74503 58 74 35 74 80 74 04 74LS257 1.
A2 BdE Bl EiisRda AT A 04 ABBEY Ton o
58 74 41512 74
74L508 58 74LS48 B3 74LS113 44 74LS1651.50 745273 1.90 3}3 ;g 104 ABBEY STREET, ACCRINGTON
AfE HdmE Sion i RASRAS
L 51 33
74S11 5B 74LS54 43 74(S125 85 74LS1911.02 7415352 1.40 76LOS 68 MAINS OROPPERS NEW VALVES THER-
74LS13 37 74LS55 60 74LS126 60 74LS1921.30 745353 1.40 aL?G 68 | pECCA 20 2.48 30FL2 1.70 EFI83 99 PCFBO0 1.38 PL508 2.90 MISTORS
74LS14 46 74LS73 60 74LS132 63 74LS1931.30 74LS365 75 78L 2 88| Decca z7Ra7R 1.40 DYB02  9F EF184 1.0 PCF8O1 1.13 PLS09/19 vaniod 75
741515 33 74LS74 65 74LS138 83 74LS194A 715 7415366 82 78L2 68 | DECCA 56R/6R8 1.40 DYB§/7 66 EHOC 1.02 PCF802 1.12 530 VAI40 75
740820 35 74LS75 65 74LS139 65 74LS197 95 7405367 1.65 1905 98 | R B.M. A823 56R/68R 94 ECC81 1.08 EL34 3,50 PCFB05 1.80 PYS8 81 VASSS0 55
74521 35 74LS76 65 74LS151 85 740S2402.20 74LS368 65 98 | R.B.M. 161 82 ECCB2 98 ELB4 1.05 PCFB06 1.30 PY500A 2.30 VAI039 35
74122 35 74LS78 65 74LS153 as 74LS241 2.20 7418373 1.40 7308 98 § GEC 2000/2018 70 ECC83 1.07 EY86/7 68 PCFB08 1.63 PYB0O/1 69 GEC Dual
74LS26 44 74LS83A 89 74LS155 65 74LS242 2.20 741S374 1.55 7912 98 | GEC 27840 64 ECC34  BO EYS00A 1.50 PCH200 1.45 UCHB1 2.25 Posistor 1.68
74LS27 35 74US86 39 7415156 1.02 7415243 2.20 7415393 1.20 ;815 gg PYE 713/15 3R5/15/45R 1.80 ECC85 98 EZ80/1 56 PCL82 1.20 UCLB3 1.82 GEC  Dual
74LS30 35 741885 9B 74LS157 n 745244 2.20 7415570 1.78 133 8 og | PYET25/31 RO/56R/27R  1.84 ECCB8 1.6 GYS01 1.45 PCLB4 1.20 UYES 1.35 2040
74832 35 74LS90 60 74LS158 65 74LS245 2.30 s 15 |PYE 725 ser/aTR 1.04 ECF80 80 GZ3¢ 3.50 PCL8S 92 PLSGJT 4.00 (Ck1) 1.98
S J% | PHILIPS 210/5050 30R/125R/2485  ECFB2 B8 KT66  §.50 PCLB05 1.08 40KD6 5.30
e PHILIPS 210/5051 /118 agn 15 ECHBl 18 KTBS 1200 PDS00 293 2Ll 300
450?‘?58 4278 394068 2245118 TS ANIB T 7924 72| biioe aavsoad 47 Sadon 30 K50 E4 Py Tes T8 e 500
SERIES 4o 8440708 2245128 T2 441B 96 |G SOCKETS | PHILIPS Gi/S03 2H0/50N 95 ECL8? 1.30 PCCBS 85 PLBI 94 12BY7A 3.75
CMOS 40208 90 40718 22 45138 1.68 45438 112 “gji'to OIL | THORN 1400 120 ECLB6 196 PCCBOS 1.40 PLB3  1.43 12HG7 3.20
40018 21 40328 1.04 40728 22 45148 1.88 45518 9% g way 22 | THORN 1500 1.38 EF80 '95 PCFS0  1.00 PiL84 .'4 .
40028 21 40358 80 40738 22 45158  1.88 45538 2.40 14 way 29 | THORN 1600 1'77 EF86 1.9¢ PCF200 1.35 PL504 1.65
40088 7240338 99 40758 22 4516B 76 45548 1.20 15 uay 32 | THORN 3500 ‘04 : :
40118 21 4040B 72 40768 80 45188 76 45568 48 1 yay 32 | THORN 8000 1.24
40128 21 40428 58 40778 22 45198 64 45608 1.76 5 way 32 | THORN 8500 1.36 THERMAL CUT OUTY L.EOD’'s
40138 3040438 7140788 2245208 7645618 74 35 uar 32 | THORN 9300 1.30 | THORN 3000 24 Metal 1.60 | 5mm Red, Green, Yeow 14
40148 74 40448 71 4081B 22 4521B 1.68 45668 1.20 34 way 34 | DECCA 3R9 Moduiohm 80 | GEC 2040 Meta) 220 | T11 Amber 22
40158 7640468 95 40038 434528 BB 45808 380 35uay 45 THORN 8000 Plastic 2.35 | T13mm Red, Green, Yelow 14
40168 31 40478 70 40948 1.56 45268 88 45818 1.84 4, way 84 CRYSTALS * Flashing Red COX21 62
40178 66 4040UB 32 40998 1.20 45278 1.20 45828 80 ¢axe2 56
40188 7240508 32 4160B 72 45268 88 45838 1.00 f to OU'L & FILTERS MULTITURN S 3 Colour VJ18P %
40208 7640518 72 4161B 72 45298 1.04 4584 40 14wy 6Mhz 4 53\ Panel Clips 3mm 4
40218 7040528 7241628 7245308 6245858 88 16w 3; 5.5Mhz 74 POTS /,*C’ < Smm 4
40228 7040538 72 41638 7245318 72 45978 1.84 '8 “"Y 37 4:3Mnz 1.30 | 100K 55 T
40238 21 4060B 96 4502B 72 45328 1.00 45088 2.40 QUIL to QUIL | 8.8Mn: 1.30 | GEC TCE 55 |  SERVICE
40248 50 40668 43 45058 1.88 45368 2.64 45998 2.00 14 way 32 | 9.94Mhz 6.00 | PHILIPS GB WITH A 0ISC CERAMIC CAPS
40058 21 4068B 22 4510B 76 45388 1.04 16way 36 | 10.692Mhz 6.00 | DECCA, RANK 55 SMILE 8K (12k)
39pF, 200pF 40p
LINE OUTPUT TRANS. RECTIFIER TRAYS REPLACEMENT ELECTROLYTICS CAPACITORS ot
R.BM. T20A 13.95 mgsx ?280 Msk ;Im ;gg PYE 169 (200/200/100/32) 3.40 AXIL s 1100
RBM. A774 Mono  11.74 ) E PHILIPS 320 (400/400/200V 2.74 | Vults Mid Price 63V 112 /1
R.B.M.Z179 15.00 THORN 1500 3 Stick 5.20  pecca 3o (4&)/4(1) '350V) ) 3.40 | V3 kX] 9 2.2 12 | Arange of pref. values 22pF-4700pF 8p
R.B.M. 2718 22 19.50 THORN 1500 5 Stick 5.29 CA N - . 2 10 47 12
o THORN 1600 4.95  DECGA 80 (400/350V) 3.97 a7 10 0 11
PHILIPS 320 8.70 ECCA 100 (800/ POLYESTER CAPS
THORN 300073500 7.98  DECGCA 100 (800/250V) 100 10 15 12
PHILIPS 210/300 Mono 10.00 RN 80O 5.28  DECCA 1700 (200/200/400/350V) a.83 20 15 2 13 | 250v 0.01mF 109
PR o 3.1 THORN 8500/8800 715 PHILIPS GB (600/300V) 2.30 a0 20 a7 19 0.1mf
St 75 THORN 9000 7.93  PHILIPS G9 (600/300V) 2.21 | 1 BN 100 23 D22k
: ; 13.80 DECCA 1730/1830 4.48 LIPS G11 (470/250V) 2.90 68 11 220 37 1mE
PYE 697 (Printed) 14.50  DeCCa 30 6.76 ; 20 16 470 a9 | OV 00 10p
PYE 713/731 1000 Drcca s S8  PYE691/7 (200/300/350v) 2.70 OIS o . 0.1mF
PYE 725 90° 10.50  DEcCa 100 750 PYE 731 (600/300V} 2.31 2300 2 200 94 0.22mF
PYE 169 10.00  NIVERSAL ITT or REMO 6,00 REM AB23 (2500/2500/30V) 1.6 o 0 11 100v 10 13
DECCA 80/100 8.58  GEC 2100 7.40 FBM AB23 (600/300V) 2.83 2 13 2 15 TANTALUM CAPACITORS
DECCA 1700 9.00 gec 2200 (20AX) 6.50 RBM Z146 (300/300/350V) 3.55 47 15 47 20| 6.3v 4TmF 38
DECGA 1730 8.58  GEC 2040/2028 6.60 RR1 T208 (220/400V) 2.00 100 15 100 36 100mf 82
DECCA 2230 8.58  GEC 2110 Pre Jan 77 7.00 ITT CVCS/9 (200/200/75/25) 2.98 20 29 20 10
GEC 2110 9.45  GEC 2110 Post Jan ‘77 7.00 ITT CVC 20 (220/400V) 2.00 470 30 450 133 |16V 10mF 2
GEC 2040 9.50  PHILIPS GB Short Focus Lead 6.75  GEC 2110 (600/250V) 104 1000 S5 47 30 22mF %
ﬁﬁc&%"‘} ) B P:IL:Q gg Long Focus 550 6.7 GEC 2040 (1000/2000/35V) 1.19 200 51 10 30 4TmF “
3 -85 phiL 6.3 1 . 4700 98 2 65
TTCVC25/3032  8.65  pya/Paios K3 Tripler 10.65 ﬁgnm%’&%?"m’”’ 30 v 016 3| zZnt a2
ITT GVC 20 8.60  pvE 691/3 6.58 2 10 500 0 32 | 35V 0.1mF 12
THORN 3000 EHT 9.95  PYE 713/4 Lead ks LD ON U 0L 0/0072050 T3 400 48 600 14 0.22mF 12
THORN 3000 SCAN 7.95  byE 713 Doubler § Lead 879 THORN 1400 (150/100/100/100/150/320V) 0.47mF 12
THORN 8000 8B priios/Pye K13 667 2.79 e L
THORN 8500 133 pvEray70s 780  THORN 1500 (150/150/100/300V) 2.20 MIXED 2 oE 1
THORN 9000 1065 pam A823 (plug in AV 7.60 THORN 1500 (12/360V) 31 OIELECTRIC 4. 7mF 24
THORN 300073500 KORTING (similar to Siemens TVK1) ~ THORN 3500 (175/100/100/400/350V) 2.78 CAPS 10mF 52
THORN 1591 e vt R o) 5 | vosb.c
THORN 1891 9.68 {11 KD (Vco0,25/30 (Mullrd) 598 THORN sonobiet (1500 250063 398 | 250V OSImE 84 1250/ 0mE 89 CONVERGENCE POTS
THORN TX10 1250 RRI 20 580 THORN B000/8500 (700/250V) 231 | 400V 022mF 29 0.91mF  1.15 | 3W/5R-6RB-10R-15R-20R
THORN 1615 9.75 S D e s 256 | SO0V OIMF 38 1500V 0.0022mF 28 | 50R-100R-200R-500R 80
PHILIPS KT3 770 ( ) 56 | 1000v 0.01mF 24 0.0047mF 32
RAEJK BUSHRANGER £10.00 gggfgm%(;‘&%gw gg: g.%mg 46 ggg 30 METRIC
PY 8.20 . 033mF 33 033 62
THORN gaoo 23.00 RECTIFIER STICKS PHILIPS 69 2200/63V 1.25 0.1mF 35 0.005mF 65 CONVERGENCE POTS
B+0(2000, 3000) 1270 TV11 74 VI8 90  THORN 4700 P/C 25V 1.20 0.22mF 66 2000V 0.0052mF 1.20 | PHILIPS G8
8-+0 (3000 EHT) 18.90 VI3 79 TV20  1.20 THORN 1591/1691 4700/25V 1.20 0.47TmF 98 5R-10R-15R-20R-50R 60
FUSES Per Pack NEW MONO TUBES REBUILT COLOUR TUBES SLIOER MIOGET CONTROLS
type of 10 | MULL. A31/510 110° 122 18.50 ALL AVAILAILE EX-STOCK ON GLASS FOTENT Insulated Spindie Length 44mm
1" QUICK BLOW MULL. A34/510 110° 14~ 20.00 FOR CHA NGE FROM TRADE Lin or L Log or Lin Without Switch
100ma 73 | A50/120WR 110° 20 15.00 COU NTEH E TYPES AVAIU'LE 470R-1K-2K2-4 5K-10K-25K-50K-100K-250K-500K- 1M 3%
250ma-500ma-750ma-1A 80 | A51/120WR 110° 24" 17.50 WITHOUT EXCHANGE FOR SMALL | 047470k 65 With 0.P.S.T. Switch
1.5A-20-2.54-3A-5A 80 | VEGA 12" 9" (Jap Types)  15.00 GLASS CHARGE Log: sx' 10K-25K-50K-100K 81p
. CME1520 (15" Mono) 15.00 177 Ad4/271X 32.00 500« M, 2M
Homa. S00TG, 600ma, 6%0ma, 750ma, 650ms, | MULLARO COLOUREX+ 1. MI/342¢ (lowrorus) 32,00 i 9"3 i
, 3 3 . ma, ] " 5
1A, 1.25A, 154, 2A 1.70 | 18" Ad7/343X 50.00 20" AS1/ 30.00 15"““ otary Controls 10K, 22K, 100K, ;r;
2.5A,3A, 5A 2.70 | 19" A49/120X 3300 19 AJO/120X 30.00
20 A51/110X 53.00 22 A/120K ¥ SKELETON
20mm ANTISURGE 22 A56/120X 46.00 /14X .00 PRE-SET POTS THICK FILM RESISTOR NETWORK
80ma 4.80 | 25 AB3/200X 55.00 25" AB3/200X 34.00 | standard or miniature  THORN 3500 (5 pin connection) 1.98
100ma 250 | 20 Mg 120 60.00 35 MBI 3408 | Hortzontat or Vesical PYE 731 (6 pin connection) 2.20
3tama, S00ma, 630ma, 800ma, 1A, 1,258, 168, | 55 ASBEAN e ZAGAMKwmg iy e | ORAR W TOWSlokRe o 1
A 1.30 ( A51 570X 72.00 i
2.5, 3.154, 4A. 400ma e A3 510 80.00 %sﬁgég%x %Z WIREWOUNO EVER REAOY BATTERIES
20mm QUICK BLOW WHILE STOCKS AST A ;gﬁ eion RESISTORS * HP2 % PPS 82
100ma, 250ma, 500ma, 630ma, 800ma % i 4W 1R-10K 24p | HP7 12 PP7 [
1 year warranty Option on 4 years.  AG6 500X 64.00 g HP11 24 PPY
1A, 1.25A, 1.6A, 2A, 2.5A, 3.15A, 5A 60 ! TW 1R-22K 26p 8
Quotes on delivery and glass  P.I.L. TUBES — we can rebuild your own 11W 1R-22K 29p | HP16 13 R6PP 17
1" MAINS charges glass — please ring for quol 1TWIR2ZK 9 32p | PP3 42 R14PP %
2A, 3A, 5A, 10A, 13A 1.00 (Prete-red vaives)» PP3-C 53 1289 r
s TO PP R E s s SERVICE MANUALS (Zero VAT)
THORN 1590/1  4.00 VIDCO 3v22 24.00 PHILIPSGB 520  7.00 | CARBON RESISTORS®* RECHARGEABLES
Speclal Prices 1615 2.95 3V29/30  33.00 69 420 | W 3R3-8M2 20 EVER AEADY
Flopry Disc 1640/1  5.00 DECCA 30 3.60 Gl 3.90 | IW 3A3-8M2 20 | RX6 (HP7) 1.10
040 5000 100+ 9000 8.20 80 5.35 K30 3.90 | 1W 10R-10M 36 | RX14 (HP11) 1.95
S8/SD 1// 117 142 1.05 9800 6.80 70/90 3.90 KT3 3.90 [ 2w 1aR-10M 62 | RX20 HPQ{ 2.15
$5/D0 1 0 123 117 110 9 16.50 100 4.80 68550 5.00 | Soldir packs of 10 pertypei.e. | RX22 {PP3 375
DS/DD 200 144 137 129 ™o  19.20 19 3.90 per value Universal Charger 6.00
TELEVISION JULY 1984 469




HOW TO ORDER Goods are despaiched on the day we raceive
ADD 65p per order P+P m.nuwmnmmdm““
- (U.K.). Heavier parceis ¢.0. 1o inform you as quickly as possibie. We try our best
L cable, servics aids, dqpm 10 give a spesdy, fair and efficient service, As our
PLEASE NOTE OUR NEW ADDRESS — COME AND SEE US %) oo ows e+ pm. vl oo Gapei o e 1. VAT
- (‘Uclszt m«%m 4 p.m. will be desps mnamnd:y. VAT
3 nvoice on y us — we|
104 ABBEY STREET, ACCRINGTON, LANCS BBS5 1EE. s pombie At 15 i, Pk 2 ot Yo o 1t S
. to ecept wher it will Iry to help. Prices are subject 10 change without
Tel: 0254 36521/32611 Telex: 635562 Gritfin G (For P.V.) sumvns. b g
SEMICONDUCTORS INTEGRATED CIRCUITS DIODES
AC107 35 | BCSS7 8 | 8R3Y7 41 | R20108 192 | AN214Q 3.91 [SN7600GN  2.49 | TBA9%0 1.90 | UPC1168C  1.28 | AAT19 9
AC126 30 ( BCS58 9 | BR3% 4 150 | AN240 3.84 | =SN76013N TBA14406  2.44 | UPCII76C  1.48 | BAI2 17
A\ 32 | BCYT2 13 | BF355 56 | Rz32 62 | ans1s 3.96 | SN76023N  2.00 | TCA160 1.20 | UPCII7T7H  1.56 | BANS 13
AC128 32 | BO115 45 | BF362 68 | Rz 87 [ ANog2 2.45 [SNT611ON 1.1 | TCA760 2.30 | UPCI1786C  1.28 | BA145 17
AC128K 48 | BO116A 65 | Brac3 72 | R2461 ;-2 AN3O1 5.15 | SNT61ISN  2.27 2.50 u%“g??q }g w?j 17
AC141K 3 | BD124P 79 | 8RT1 % | Rzl -3 | Awisa 3.97 | SN7613IN 2,00 | TCAB0O a0 | e 2es | Baie 1:
AC142K 38 | BOI31 50 | BR3%2 3 | péatemo 9 | ANG30 7.85 | SN76226DN  2.00 | TCAS30 244 | Godiia 138 | BA1S6 s
AC176 % | B1X 49 | B2 34 | nCA16039 9 | ANG341 445 | SNTBZ2IN 118 | TCAB30S 175 | upciiasH 388 | 8A317 2
AC176K 35 | BD133 80 | BF423 48 | rCA16091 2.96 | ANB34IN 5.10 | SN76532N 1,50 | TCAS00 2.20 | ypci18sH 2,20 | BAX13 4
AC186 41| BD135 38 | BR435 35 | RCA16092 99 | ANG344 7.85 | SN76533N 1.7 | TCA910 220 | UPC1190G  1.20 | BAX16 9
87 38 | BO13% 38 | BR4S7 35 | RCA16040 9 | BAS21 2.00 | SNTGOIN 249 196 | ypci1g7C  1.06 | BB10SB 2
AC187K 38 | BD137 38 | BM58 43 | RCA16041 M BA536 3.00 SN76544N 2,38 | TDA40 2.20 | ypC1198C 8 BB105G 2
Ac188 35 | BD138 35 | BrHS9 43 | RCAI63M 90 | casss 48 1.06 | TOAI002  1.96 | ypC1200v  1.18 | BY1%6 12
1] 38 | BD139 35 | BR46D 88 | RCA16335 90 | casss I SN76660N 80 | TDA1003A 5.50 | OpC1211V 270 | BY127 1
AD143 82 | BD140 44 | BR462 88 | RCA16799 9 SN76666N 80 | TDA1004A 3.38 | ypci21v 1.34 BY13 15
AD16Y BF469 48 CAT1 % TDAI006A 280 :
54 | BD1M4 170 RCA16957  2.88 | cA748 ey 141 301 upc1zisv 188 | BYisd 4
AD162 84 | BD150 80 | BR470 68 | Ticas 90 STKD15 6.25 | TDA1005 3.80 | ypC1216V 1,20 | BY176 1
AD161/62 MP 1.15 | BD159 85 | BFSG7 10 | iées so | CA06S 1.80 | STK032 13.25 | TDA1010 154 | ypc12176 113 | BY1™® 8
106 49 | BD166 52 | BF757 54 | a2 g5 | HA1124 1.65 | STK043 11.06 { TDA1035 479 | ypC1218H 188 | BY182 87
AF114 88 | BD179 70 | BF758 54 | 178 4 | HAIS 3.09 | STKAZ3 5.65 | TDA1037 2.95 | ypC1223C  2.26 | BY184 85
AF118 1.20 | BD182 1.20 | BFRR39 27 | Tposc 43 | HA1s2 2.85 | STKAZS 9.08 | TOA1044 AN | ypc122sH 2,00 | BY199 28
AF121 75 | BD183 75 | BFR40 30 | NiP3cA 41 | HA1342 2.49 | STK436 5.50 | TDA1060A 4.4 | Upc1226C  1.50 14
AF124 48 | BD201 85 | BRI 88 | np3oc a HA1306N 2.80 | STX437 7.85 | TDA1062 1.88 | Opc1227V 120 BY210/600 28
AF125 48 | BD202 91 | BFRSO 1.74 | Tip31c 55 | HA1386WR  2.80 | STK459 8.20 Al 1.68 | Upc1228H ‘s4 | BY210/800 33
AF126 46 | BD203 80 | BFT42 3 | pazt 42 | HAas2 3.95 | STK441 8.10 | TDAMZ0S  3.00 | Upc1230d .85 | BY22s %
A7 38 | BD204 99 | BFT43 3% | np33s 75 HA11219 2.49 | STKAG1=465 9.80 | TDA1190 3.50 UPC1238V 1'1‘ BY227 2
AF139 88 | BD222 48 | BFW10 80 | TPass 1.08 | LMRIP 3.21 | STK463 14.30 |TDA1180 281 | Upcioasv = 135 | BY298 2
AFITS 1.54 | 80223 56 | B9 @ | teaic | wmmop 2.90 | SWi53 274 | TOM200 296 | UpC1350C  4.18 | BY299 %2
39 80 | BD225 47 | BFX84 42 | mpazc 50 LA4102 3.37 | TAT060P 95 | TDA1220A 2.12 | ypC1353C 1.92 BYX10 20
AL102 2.00 | BD232 68 | BFX8S 30 | ira7 70 | LM250 3.87 | TA7051P 96 | TDA1270 3.98 | UPC1365C 6.38 | BYX3%/10 30
AU106 2.50 | BD233 60 | BFX86 30 | np12g 85 305 [T 2.20 1327 170 | Upéiasece 208 | Byxaseoo 35
AU107 2.00 | BD234 63 | BFX88 48 | TIp2gss 00 | LM422 3.28 | TA7074P 1.00 | TDA13528  1.80 | Upéi3s7 . 2.08 | BYX55/600 30
AU113 2.00 | BD235 80 | BFY50 30 TIP3055 83 LC7130 5.93 | TA7108P 3.43 | TDA1412 1.20 UPC1378H z'n BYX71/600 ]
BC107 20 | B0236 85 | BFY51 30 | Tisal 21 | LC120 5.87 | TA7120 2.43 | TOA415 140 | Upéi3seH 188 | OM7 9
BC108 20 | BD237 57 | BFYS2 24 | Toio62 1.80 | LCTI37 5.50 | TATI20AP 3.7 | TDA1470 487 | Upc1360C 220 | 0A0 10
BC109 20 | BD238 65 | BFYS0 % |, 21 | LM1011 3.25 | TAT130P 193 |TDAI770 480 | Upc1263C 2,18 | OA91 10
BC114 12 | BD243 85 | BR100 34 | 5n918 82 | LM13agr 75 | TAT141P 95 | TDA2002 2.80 | Upc1366C  1.84 | 0ASS H
BC115 17 | BD244 85 | BR101 45 2N2904 51 LM1303N 2.83 | TA7146P 4.87 | TDA20G3 1.20 UPC1368H2 2'15 0A202 7"
BC116A 18 | BD410 79 | BRI 83 | 5npa05 28 | MB3ri2 1.96 | TAT193P 5.67 | TDA2004 282 | ypéiaroce 288 | IN914 H
BC117 30 | BD434 74 | BRC4443 94 | 23054 80 MC1307 1.99 | TAN71P 1.85 | TDA2006 1.78 UPC1382C 1'“ IN4001 4
BC118 24 | BD437 868 | BRC4444 98 | 2N3055 80 MC1310P 1.80 | TANN72P 1.85 | TDA2010 2.00 UPC1384 3'7. IN4002 4
BC119 36 | BD438 |1} 46 L] 2N3702 1 MC1327 1.70 | TAT173P 1.85 | TDA2140 5.95 UPC1447H 'u IN4003 4
BC139 28 | BDSO7 52 | BRY39 86 | onaros 10 | MC13s1P 293 | TATIZGP 250 {TOA2150 2.2 | (péatc 2.80 | IN4OOA 5
BC140 32 | BD508 55 | BRYSS 45 2N3705 10 MC1 90 | TA7202P 4.27 | TDA2190 4.70 UPC5743 3 INAOOS 5
BC141 26 | BDS09 56 | BRYS6 57 | 5x3706 10 | MC1349 1.9 | TAT204P 377 | TDA2020 4.68 | Upcs 238 | INAOOS H
BC142 30 | BDS10 80 68 | oNa708 17 | Mol 1.50 | TA7205AP .72 | TDA2030 280 | T2 | INgoo? H
BC143 31 | BO2 81 | BT100 1.85 | 5N5294 48 | MC13%2 1.75 | TA7208P 1,40 | TDA2521 417 | ot 400 | IN4146 2
BC147 13 | BD517 80 | BT101 1.20 | 2NS206 48 MC1 1.50 | TA7T210P $.60 | TDA2522 2.4 11A 4112 '75 INA448 10
BC148 9 | BD520 75 | BT02/500  1.20 | Sn5208 g9 | MClagsL 3000 |TA7222 2.42 | TDA2523 340 | |c/Transistor 1N5401 12
BC149 12 | 80526 82 | BT106 1.80 | 25337 1.86 | MC13002  3.80 |TA7223P .74 | TOA2524 2.28 | gquivalent INS402 "
BC1 16 | BDS35 82 | BTIO7 1.69 | Sn5496 53 | MCl4011BCP 88 | TA7ZZ7P 5.98 | TDA2525 364 | |et £2.25 INB403 12
BC158 16 | BDS36 91 | BT108 169 | 5na107 75 | MCl4049u8 43 | TA7228P 5.98 D 2.70 | tor the pair o 12
BC159 15 | BD69BA 1.49 | BT109 9 | 2n6109 81 | MCT7a2 1.35 | TA7310° 2.78 | TOA2532 2.56 - IN3405 1
BC160 25 | BD697 1.24 | BT116 1.21 2SA715 1.98 MC7812 1.35 | TAZ 4.39 | TDA2 kX 7Y N IN5406 1%
BC161 28 | BD6Y5 1.39 | BT119 368 | 53040 Y10 | ML231 220 |TATBLIAP 292 | TDAZS4! 3.8 INS407 18
BC1708 15 | BD6%8 150 | BT120 3.66 | 530496 131 | ETTR6016 -20 | TAA300 58 3.50 INB408 2
BCI71 15 | 80707 95 | BTIS1/800  1.20 | 5 150 | ML232 2.20 | TAA310 2.83 | TDA2571 2.56 \TTa4 "
BC172 15 | BOX32 2.10 | BUIO4 2.00 H 172 | M236 5.35 | TAA320 2.00 {TOA576  3.75 1TT20a 1
BC173 12 | BFI15 38 | BUIOS 158 | 55fii7ay 2020 | ML237 2.50 | TAA350A 60 | TDA576A 378 Y969 — Disc
BC174 10 | BF117 36 | BU108 1.80 25C1173Y 1.89 ML238 8.00 | TAASS) 55 | TDA2577 .25 REPBZXB5§0V
BC177 27 | BF125 28 | BU124 1.90 | 2501306 273 ML239 2.50 | TAAG30 3.90 | TDA2581 3.3 BZY15-24R 1.18
8C178 26 | BFIZ7 47 [ BUIZS 1.78 1307 300 | MLS20 4.12 | TAAB400ST  1.96 | TDA2582 2.80 BZYIS12R 118
BC182L 9 | BF154 23 | BU204 1.50 | 2861449 1§71 | M2 3.29 | TAA661B 1.20 [TDA2500 325 :
BC183L 12 | BF158 18 | BU205 1.42 | 58¢1500 68 | Mo 2.18 | TBAT20A 80 | TDA2591 2.95
BC184L 14 | BF160 27 | BU20B 1.80 | 55¢1a78 2.67 | Moz 2.18 mws'“s)'(s‘&h TDA2593 2.95 SPECIAL
BC186 18 | BFI67 24 | BU208 1.60 | 5361800 290 | MMS3S7ANN 418 1.30 [TDA%600  5.30 DIODES
BC187 18 | BF73 22 | BU20BA 1.65 | 2861953 Yas | MM542N  6.85 TBA120S8  1.37 |TDA2610 3.20 .
BC204 10 | BFI77 52 | BU2068/02  2.10 | 2502028 1g2 | MRR475 2.50 | TBA120T 95 | TDA611A 195 SKE 49 £1.09
BC208 13 | BFI78 46 | BU326A 1.75 | 5309000 260 | MRR77  10.00 [TBA1200  1.10 | TDA2640 2.92 SKE 5F £1.18
BC209 10 | BF179 28 | BU4O7 1.70 | 5502078 290 7 7.7 | TBA39S 1.20 | TDA2652 3.96 Y23 £1.30
BC212 9 | BF180 39 | BU426 3.07 | 55C2001 T34 | MSIS13L  2.80 | TBA3%% 80 | TDA2680 3.40 Y827 £1.42
BC212L 13 | BF181 39 | BUS0O 2.30 | 5502166 273 | MSISISL 328 |TBAMON  Z.T5 | TDA2690 1.36
BC213 13 | BF182 36 | BUS26 2.48 | pecy 220 | SAAID2S 4.40 mmw) TOA3190  2.00
BC214 10 | BFI83 29 | BUS0S 3.20 | peco 590 | SAAI24 2.50 2.50 | TDA3500 6.90 ZENER
BC237 14 | BF184 36 | BU8SDE 1.40 | THy15/80 2.20 SAA1250 3.94 | TBA480Q 1.50 | TDA3560 8.00 DIODES
B! 14 | BF185 38 | BU8s07 2.94 THY15/85 2.20 SAA1251 4.90 | TBAS10 3.00 | TDA3561 6.50 BIXS1 Range 20
BC251A 18 | BF194/3%4 16 | Buwss 1.45 | Bu2osB 2% 4.39 o; 1.68 | TDA3S71 3.75 13
BC252 12 | BF195 16 | BUW9IA 3.84 | Buws1a 384 | SAMS010  6.30 Q) %.38 |TDA3%50  3.15 & Rage 10
BC261 18 | BF1%8 16 | BUX84 1.50 SAAS012  6.50 | TBAS40 168 | TOM420 422
8GR 18 | BFig7 18 | E122 ] G0 890 | HASO) 1S | TOMAD 23 SDveahage 10
8C300 50 | BF198 18 | MCR101 45 SAAS030 8.25 1.59 | TDA9503 2.50 400mV)
BC301 53 | BFI99 21 | M 1.50 SAAS050  8.50 | TBAS7D 1.79 | TEA1002 3.50 &zmso 1.18
BC303 33 | BF200 35 | MEO411 2 SAA210 2.93 | TRASSO 1,50 | TEA1009 1.37 (8v) " :
BC307 20 | BR224 25 | MUE34D M 1.69 | TBAB41BX1 50 1.34
BC308 25 | BF225 20 | MJES20 50 SASS70S  1.89 | TBABT3 45 2.95
BC323 99 | BR241 25 | M3000 1.98 SAS660 3.25 | TBA700 212 | UPCS 3.40
BC327 13 55 | MPSA2 35| Wewilltryto | saserp 3.25 | TBA720 264 |UPCSTBH  1.90
BC328 18 | BRS7 28 | MR814 45 supply the SAS580 2.90 | TBA7S0 298 |UPCS87C2  1.80
BC337 18 | BF258 25 | MR854 55 | original part SAS590 2.9 1.82 | UPCIO2SH  2.95
BC338 18 | BF259 35 | MR475 2.46 | when we can. | SL90IB 5.50 | TRAB10AS  1.10 | UPCI028H  2.52
BC461 30 | BF262 84 | MR4T9 2.60 | ynder certain 9178 6.50 { TBAS20 170 | UPC1082H 84
BC547 13 | Br263 75 | ON447 99 | circumstances | SL1310 1.80 | TBAS20M 1.8 | UPCI042C  1.56
BCS48 13 | BR2T 24 | ON448 9% wove to | SL13270 1.20 | TBAB90 394 | UPCII56H  4.28
BCX32 30 | BR273 24 | OT112 1.91 | we may have lo | g 1430 1.25 wo 3.00 | UPC1158H 78
BC549 8 | 6274 24 | o121 1.91 supply an SL1432 3.36 ) 306 | UPCI163H %
BC550 7 | BRa3s 36 | R20088 1.90 | equivalent. SL76544 2.05 | TBA97D 409 |UPClI67C2 94
My
E =t - E ] WITH OUR NEW LARGE RANGE WE'VE GOT TO GRIPS
- : U.'S WE'RE SERVING EVERYTHING WITH CHIPS!! P. v.
et WE'VE GOT MORE PRODUCT BUT IT'S SUCH A SQUASH
oLl OUR NEW SHOP'S BIGGER — IT'S PROPER POSH! 104 Abbey St.,
OVER < 40 - NEW SEMIS COME AND SEE 1S OR GIVE US A CALL Accrington,
-, z . IF YOUR NEEDS ARE ELECTRIC WE'VE SOMETHING FOR ALL. Lancs.
U
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we wiLL onLy suppy o | (3 G.L.COMPONENTS BUY WITH 5 mvs i®

QUALITY, BRANDED COMPONENTS.
REPUTATION COUNTS WITH US| 108 SCOTLAND ROAD, CARLISLE. CUMBRIA CAs sEY | [E)
GRATED mgse PﬂlqlEz(E) TYPE PRICE (£) TRAN- JTYPE PRICE|TYPE PSICE LINE 0/P TR.

INTE!
CIRCUITS .67 RBM T20/22A ....... 1228 1,

13

325

>
z
3
48
N
2

A/S20MM 80MA .. 275
100, 160, 200MA......1.70| BYZ3
315, 400, 500, 630,

800MA, 1A, 125, 18,
2A 1

TYPE PRICE (£) o goen] 35| TYPE PRICI .10 RBM 2718 18/20/2
AN103 .. .1.96 2 o .10 "
AN214 . a B R .56 .....1.15| PHILIPS G8
AN217 .. 2. A A1 B ... 1.30| PHILIPS G9
AN240 .. o 2 1 B ..... 1.78| PHILIPS G11..
AN253 .. 193 A R .80|BU204 ... 1.50| THORN 1530/1..
AN264 .. Aan 2 ol .70(BU205..... 1.42| THORN 1690/1 ..
AN315 .. .1.66 A —2 .70 ... 136/ THORN 1815..
AN318 .. 6.96 ol 2 .83 THORN TX10..........1
AN337 .. 441 A 3 .50 PYE T31/113 (110)...
AN360 145 3 .50 PYE 725 {90) ...........1
AN7110 .83 g .37|8B
AN7114 2383 .40
AN7116 237 3 .32
AN7120 243 .43
AN7140 2210 .40

.39

.50

.50

.70

.78

.1.06
.65

TV106/02 1.80

SRa32he88888s238R8R2ANESRRRRBARREBIRS
=

BB RRBEEER3BBEINIBRRNBRANERIRIBLNRLRRE

12
13
.1
“11|2N3084 . "
14| 2N3055 . n
115(25C1172% "
BB s -1 %0
125(25C2029 . 2.00 "
: .28 |25C2078 . 2.00 3%
2 .28(25€2078 .220 2 SUNDRIES
4 130(25C1969 .2.45 20| PYE IF GAIN MOD 785
3 ‘30 SE[E/W COLGIT ... 155
2 36 8|VAIDE . 7
1 60 90( G8 TRANSOUCTOR 225
a 2 88|68 ON/OFF SW. .. 140
TV ELECTROLYTICS PUSH BUTTONS/TUNERS .
7305 | DECCA 30(400/400)350V . ... ..2.55 | DECCA/ITT AW .............. 645 | Availableaiscarangeot
...2.20| DECCA 80/100{400}350V DECCA/ITT6W ... ......... 796 | 25A/B/C/DTransistors.
235( (800)250V .. ................. .. 290 | PYE201 6W ................ 15.80 Phone or write for lists.
35| PHILIPS GB(600)300V ... .... ..2.00 | PHILIPS G8S/L ... ... .. ... 13.90
330 PHILIPS G8({2200163V .. 115 | PHILIPS G8S/Q . ... 12,00 ORDERING
30{ PHILIPS G11(470)250V . . 1220 |HITACHI AW ... ... . B0 | o O RN P UK
"2710| PYE 691/7(200-300)350V ... .. ..2.10 |ITTCVCE W ... ... .. ... 9.40 Addﬂ’s%vi‘??r ARy
1.30( RBMAB23(2500/2500130V ... 110 [ ITTCVCe/9 . ... ... ... .. 12.80 A otal.
1.90{ THORN3500({175/100/100/ PHILIPS G11 (TIPSW) ... .. 25.80 DEEL,I‘VPOE'I:V & RE?WC“N‘ON
185 4000350V . ................. .. 226 | 1043/05TFK ......... .......8.30 PR LM
4.06 THORN3500(1000)70V . .. e Uz TRR . 7.9 -
UPC1215V ....2.50| THORNSGOO{400MOOV . .. ... . 275 | U322 TFK ... ... ... ... ... 7.40

( INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT | Atso Avawasie |

Analogue Muitimeters

Digital Multimeters
a s THE VERY LATEST SC110A LOW POWER, Oscill
LEADER LCT-910A f : FULLY PORTABLE OSCILLOSCOPE. Signal Gererstors
CRT TESTER'REJUVENATOR Digital Frequency Meters
Qur top selling instrument is designed e Pattern Generators
to readily test the various characteris- (i e —=n T . 3 CRT Tester/Rejuvenator
‘Bi?w?:d rejuvenation of both colour and ¥ 0209, \(Z Reisii=ieRyray Y & T.V. Field Strength Meter
R.T's. f : -_'522)- ‘o Digital Capaci

% Tests for shorts and leaksge between il @ o) QBR V- § -© U&GE s‘:gm.m Meter

electrodes.
* Tests cathode emission characteris-

“') FOR COMPLETE LIST.

{
\
The new Thandar SC110A represents a break-through in oscillo-

scope development. The SCT1CA is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standzlard features and

tics.
* Separately checks condition of guns.
% Removal of shorts and leakage be-
tween electrodes.
# Checks heater warm-up characteris-

tics. ]
#Rojuvenstion of low emission controis of a bench oscilloscope. FITS IN A BRIEFCASE
csthodes with automatic timing. PRICE £186 + £27.90 VAT Full Sized Performance
# Super rejuvenation with manual con- * 10 MHz bandwidth. * 10 mV per division sensitivity
trol. * Full trigger 'nclllg\o’ltulrco plvovidod includll;.\?'N frame, or TV fgluln ) G
* Complete with tube base adaptors. LOPT TESTER " Runsondteld Ll Spette e QD EA &
Size: H 230mm W 330mm D 120mm. + Size 255mm x 148mm x SOmm. PRICE £165.00 + £24.75 VAT
BK's REVOLUTIONARY DYNAMIC Accessories: Carry Case £5.96 + £0.89 VAT
LEADER HIGH VOLTAGE ‘LOPT’ TESTER x 1 Probe £7.50 + £1.13VAT.
METER EMT PROBE Revolutionary L.O.P.T. tester. Operates x 10 Probe £8.50 + £1.28 V.AT.
Measures up to in d;nsmic mode which actually tests the x 1/x 10 Switched Probe £10.50 + £1.58 V.AT.
40 K.V. D.C. with L.OP.T. under high voltage conditions AC Adaptor #6.95 + £1.04 VAT,

SAFETY
BUILT

without de-soldering or removal.
Size 75x100x40 mm. Supply 240V AC

HAMEG HM 203-4 20MHz
PRICE £25.99 +£3.VAT DUAL TRACE OSCILL.OSCOPE

SPEC [FICATION:

*BANDWIDTH DC-2OMHz
*SENSITIVITY CH1,CH2 2mv-50v/DIV
*TIMEBASE 40nS to 0.25 CM

*TRIGGER DC-40PHz Auto-Normel-TV M
*CALIBRATION OUTRUT

*CH1 ADD AND IRVERT FACILITY

CRT TESTER-REJUVENATOR

BK’'s C.R.T. TESTER-REJUVENATOR
Tests and rejuyenates blue, green &

red guns separately. Fitted with delta and *ALT/CHOP SWTTCK WITH COMPONENT
P.LL. sockets. Compact size 120x65 <60 *LARCE RECTANGULAR SCREEZN B x 10 cms. TESTER
mm. Supply 240V AC *RUTLT IN SEMICONDUCTOR COMP.TESTER
*SIZE 2B5mm x 1450m x 330ma, PRICE
* PRICE £32.00 +£4.80VAT *SUPPLY 110-125-220-240Y AC 5060z @oEA OO + £39.60 VAT
FULLY . X
GUARANTEED 2 YEAR WARRANTY Optional probes as above

U.K. Post Paid, Export orders welcome, please deduct V.A.T. and enquire for Overseas carriage cost. Barclaycard/Access orders weicome, or Cheque, Bank Draft,
etc., with order please. Large S.A E. for technical leaflets of complete range. Delivery normally within 7 days.

[A&] B. K. ELECTRONICS oeor. v, "'c3ixsss ovn es orozsors
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ZENER DIODES X 3;8”3;::
400mW Plastic 3V-75V 8p each. 10/75p g UPC1212C

1.3W Plastic 3V-200V 15p each. 10/ i UPC1230H

e MULTISECTION ELECTROLYTICS]
13

15W Flange  4.7-47V £1.40 80 [ o
3
4
2

0
5] %
Russian type U4324 , V THORN 100300+ 1 16/ 1
98 L DC Volis: 0.6, 1.2, 3, 12, 30, 6C, 600, 1200 0 143053 1?0 }?090.01050213?)%V¢150 320‘\7;.70
5 AC Volts. 3, 6, 15, 60, 150, 300, 600, 900 1500 180 150 1007300V 150
0 DC Curr M/A: 0.06. 0.6, 6, 60, 600, 3000 3000 1000/63V
0 AC Curr. M/A, 0.3, 3, 30, 300, 3000 3500 175/400V ~ 100+ 100/350V
0 DC Resistance: 0.2, 5, 50, 500. 5000K 8000 400/350V
= level dB: 10 to +12 8000/8500 2500 +2500/63V
;ERQ"S"(’;AL .—_] Eupplled wi(h. rechargeable batteries. 8000 :%(/ng'g\\;
2 amp 12 way 0.19 Fuseholders i rice £12.00 incl. of p/p GLVAT 5000 4007400V
5 amp 12 way 0.20 | 20mm Panel Mounting EL c_sockers] Timer Amp 4700/25V
10 smp 12 way 0.40 | 20mm Chassis Mounting 6 Dil to DIl DECCA0/30 400+400/350V
15 amp 12 way 0.46 | 14 Panel Mounting 35155 0 A QI 1700 200 +200+400/350V
32 amp 12 way 0.90 | '’ Chassis Mounting 2| 9o : SoiAe [GEC 2047 2048 2083 2084 2104
== | Carline 1}" holder ) .10 09 20042001 50+ 50/300V
0

2.5W Plastic  7.5-75V £1.26 each i 136
20W Stud 7.5-75V 87p each : 3!22137;3

UPC2002H

:

CPONSWNOSNWONSWRNNWONRWONWANNANS S~ WNWWABNNN S WaIWs bW b WWW

INTEGRATED S

AN240P SN76530P
SN76533N
SN76650N

TBA950/2A
TBA370
TBAZ90
TCAY60C
TCA270S
TCA270SA
TCAB0O
TCAS40
TDA440
TDA1002
TDA1003A
TDA1004A
TDA1006A
TDA1035S
TDA1044
TDA1170S
TDA1190
TDA1200
TDA1270Q
TDA1327A
TDA1352A/8
TDA1412
TDA2002
TDA2020
TDA2030
TDAZ140

SRR EE

SOLDERING b 1.00/10 150 / 0
SECTION TELEPHONE SPECIAL f - ;?g; :g ITT/KB 200+ 200 + 75+ 26/350V E293DD/P116-
$25 Watt Iron com- |GPO ex-rental 706 style, mainly l o o 220/100V 1. P34 all 023
plete with steel grey & green, some blue - state 2 3.10/10 | PHILIPS GB 800/300V E299DH

and piug several choices. We will send| p. CONNECTORS GBGE? ggggggv 7P230 0.72
attached 7.20 {nearest — all untested GO 2200763V VA1015 0.92

Male 9 15 25
RLhE o fé',’;‘é’z‘?{’oé‘(ﬁg’m_so, St 75 100 150 |EKCO Tid8125+200+100+32/275V VA1033/34/38/

B - ed A P 140 200 240 691 Series 200+ 300/350V K 39/40/53 all 0.20

::::: Bx fon g% CHARTRECORDER SPECIAL | FESN Ak sOr300V VA10558/565/66s/
iron 5. " +300/ I 67s  an0.23

Antex 26W iron 520 [orand new J channej pen record-| S 100 145 185 AB23 2500 + 2500/30V

Antex slements 2.00 |©'S complete with charts Full| a 150 200 240 2207400V g VA1074 0.20

Antex bit 0.95 |SPeC. upon request once only vV VA1077 031
Amon Snds 190 |Brice €80 + £10 pap + VAT | Covers 89 %0 80 6001300 VA1091 029

Soldersucker 450 VA1096/97/
Spare nozies for | LI Prices por 10 PLUGS & SOCKETS  PRESETS 98 all 0.20
Soldersucker 045 | 11" Quick Blow. 100, 150, 250mA £€1.30. 1. 125, 1.5, 2, 25, 3, 10, 15A

. VA1103 032
55p. 1}' Time Delay. 100mA £3.50. 150mA £2.25. 260, 300, 500, 600, '}"l:;:’llccco;:xp;'xfg O TooRdmy vaH | VATI08 066
750, BS0mA £1.84. 1, 125, 1.5, 16, 2A £1.84. 254, 315, 3, 5A £2.82 | et M08 T e LT VA1108/09/10/
ALL SERVISOL 20mm Quick Blow. 100, 125, 160, 200, 260, 316, 402, 500, 630, 800MA. ] o0y Jeke

v Single Junction Socket 0.80 0/90p 11/12  all 0.24
PRODUCTS 1,125 16, 2, 2.5, 3.15. 4,5 6.3A _40p. 20mm Time Delay. 100, 125, |piot= 5" e e
Switch Cleaner 0.88| 160, 200mA £1.80. 250, 315, 400, 500, 630, B00mA. £1.00. 1.1 25, 16, 2 LAl B VABES0 120
Circuit Freezer 0.96| 2.5, 3.15, 4, 5, 6.3A 85p. 1" Mains. 2. 3,5, 7. 10, 13A 85p. : 038 7p each 2322 554
Foam Cleanser 0.84| Manufacturers please note — we can offer very ompetitive prices. |-/ b ‘8 £ag 02221 059
Aero Klene 0,78 | Quantities of 20 mm Quick Biow & Time Delay range — apply for [ 20uCer 015 10/8%0 )=

il t
ﬁl‘;?‘;:.f.? O 00 S on S| RESISTORS ~ CARBON FILM 5%]
R A R Y I CONVERGENCE POTENTIOMETERS JW 1RO to 10M (E12 Range)  2p each. 15p/10. 75p/100
Plastic Seal 088! 5.7.10, 15, 20, 50, 100. 200, 500W 38p each W 2R2 to 10M (E24 Range) 2p each. 15p/10. 75p/100
Excel Polish  0.76 [ SPECIAL OFFER | 1W 10R to 2M2 (E12 Range) 7p each. 65p/10. 6.00/100
Fire Extinguisher 2W 10R to 2M2 (E6 Range} 8p each. 70p/10. 6.00/100
640g 2.80| 30,120, 270, 470. All 8t 20p each
Video Head RESISTOR KITS - each value'individually packed
gl'ﬁc‘g:; PRI il REPLACEMENT TV MAINS.DROPPERS W pack 10 each value E12 ~ 10R to 1M 610 pieces
{ICI} 75g tube .00 | GECZO10 8R ~ 15R - 17R + 70R ~ 63R « 188R r W pack 5 each value E12 - 10R to 1M 305 pieces
Solda Mo, (Sld)0'72 GEC 2018 10R + 15R « 19R + 70R + 1B8R | AW pack 10 each value E12 - 2R2 t0 2M2 730 pieces
Soida M P b Philips G8 2.2R + 68 R ‘80 |IW pack 5 each value E12 - 2R2 10 2M2 365 pieces
(L/Gaug;" 0.72| Philips 70 6R + 124R - B4R ‘68 | 1W pack 5 each value €12 - 2R2 to 1M 353 pieces
Additional P&P on Philips 300 11BR + 14BR {with link i 2W pack 5 each value E6 - 10R to 2M2 317 pieces
Phiiips 300 30R + 125R + 2.85K d =
above 30p 250R + 14R ~ 156R S0W X RESISTORS — OUND' Generally 5%
302R + 70R + 6.2R .78 |2.5W - 0.22 to 270R - Available in preferred values
Universai Ni-Cad Thorn 1500 350R + 20R + 148R + 15K + 317R 4W - 1RO 10 10K — Availabie in preferred values
charger, charges Thorn 3000/3500 6R + 1R + 100R Fused d 7W - 0.47R to 22K - Avaiiable in preferred values
UPC1158H PP3, AA. C, D Thorn 8000 56R - 1K + 47R + 12R I 11W - 1R0 to 22K — Available in preferred values
1163H Price £5.00 ¢ Thorn 8500 1KS + 408 + SOR g 17W —1R0 1o 22K — Available in preferred values

NEW 1984 CATALOGUE NOW AVAILABLE — Many prices reduced - range increased — fully illustrated. Price 65p, per copy (free upon request with
orders over £5) - includes 30p. Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY.

Type Price {f) Price (£) | Type Price (€} Price If) Price (€] Price (€} | Type Price I£) | Type Price i) | Type Price (£) | Type Price (£}
0YB02 .88 7 030 | BC108 0.10 02 .32 4434 0.65 8 030 [ BT101/300 1.15 | BYX36/150 022 | TIP32 0.40

DY86/87 N 030 | ABorC b k 032 BT101/200 125 | BYX36/600 TIP32C 0.60
X 034 | BC113 N 5 076 ¥ B8T102/300 1.35 | BYX48/300 b TIP33A 0.63
055 | BC114 . 10 | BD434 0.68 .30 | BT102/500 65 | BYX49/300 47 | TIP34A 072
026 | BC11S b ! 068 .30 [ BT106 50 | BYX55/350 29 | 1iparc 045
0.40 | BC116 b I 076 BT108 130 TIP42A 052
026 [ BC117 BT109 . T1P47 060
048 | BC118 BT116 42 | 10110 o.58
045 | BC119 BT119 i g TIP2955 0.60
BC125 BT120 a0 | P2 X
B8C140 BT121 34 LIE03S 0'60)
e £y
151/550R I . -

TIS91 0.28
2TX108 012 ggg;}g‘\
ZTX109 012 | 2562314

ZTX212

IN40OT ! 25C2335
IN4DO3
1N4004
1N4006
IN4Q07
IN4148
INS400
IN5402
IN5405
{N5406
IN5408
15920 y 9 15 25
2N697 way way way

2N706A Male

Solder
75 1.00 150

Angle
140 200 240

Female

8=

TA7129AP
TA7130P
TA7172
TA7193
TA7172P
TA7176
TA7202P
TA7204P
TAT205AP
TA7208P
TA7210P
TA7222P

SN S WNOTNNUN LW S NE W
RRIVKBIZLILBLRARB]
@

3

5938585588888

aN
E=3-1

TAA611A12

TAAG61B
TAA700
TAA840

NN S WL L ONNN AL W AP WSS AN NS S WRNWNOO = =

LRINELBERLLRRLRRE NEeeRnREsBREREBINERSESEBRR33EBRRBE

TAD100
FM FILTER
TBA120 AS,
5.5A,58

TDA3950A/8
UPCS54C
UPCS57H
UPC566H
UPCS75C2
UPC1018C
UPC1025H
UPC1032H
UPC1156H

RERZLERRRNRERNNILRBILIRSS

SN76023ND i TBAS20/Q
SN76033N X TBAS30/Q
SN76110N d TBAS40/Q
SN76115N i TBAS50/0
SN76131N K TBAS560C
SN76226DN . TBAS60CQ
SN76227N 3 TBAST0

-

et e S NNN S SN
=X~

888

°
2

AD162 [}
AD161/AD162
AF106 0
AF114
AF115
AF116
AF117
AF118
AF121
AF124
AF125
AF126
AF127
AF139
AF178
AF239
AF279S
ALY0O

TasBuskIsnhg B

BERF2SR3EEBHIBRFRBRIERBRGS

B8D132
8D131/8D132
B8D135

0000000 ONO0O0OONNO-00000000
NN DN WADWR Wi N BN ~
BENUNENGEREERLKRBRRRERLERS

BD136
B8D137
80138
BD139
BD140
8D144
B8D145
BD150A
BD159
BD160
BD165
BD175 X b ! . i : 80
80163 ; : i i : '
BD184 , E k . Metallised Paper

i 35 | 2n2F 600V AC

10n; 500V AC
80 1 15nF 300v AC
28Cc1n2Y 90 | 220F 300V AC

0 25C1173v 100nF 1000V DC 46p
BY210/400 . / 28C1302 - 470nF1000V DCBSp
BY210/600 . 25€1226 . HV Disc Ceramic (1)
BY210/800 25C1279 K 1KV 1.5nF 18p
8v223 p 48 | 25C1306 8kV 10, 47, 56.
BY227 ; 70 | 25C1307 82, 100, 120, 150,
BY229 . 70 | 25C1413A 180, 200, 220pF 30p
BY238 ! a6 | 25C1444 145 | 270, 300pF 39p
BYX10 ¥ | 2AC1449 0.63 | 10kV_inF 67p

il components are brand new and to full specification. Please
add 45p postage/packing {unless otherwise specified) to all orders
and then add 15% YAT to the total. Either send cheque/cash/postal
order or send/telephone your Access or Visa number. Official orders
from schools, universities, colleges etc most welcome.
(Do not forget to send for our 1984 catalogue — only 65p per copy —

SHROPSHlRE SY4 STT TEL: 0939 32689 details in middle of advertisement.)
ft shop now open Mon-Fri 9.00-5.00. Sat 9-12.00.
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COVER PHOTO

Our thanks to THORN EMI
FERGUSON Ltd. who provided the
photograph of their new TX100
chassis on this month’s front cover.

READERS’ PCB SERVICE

We have received notification from
Readers PCB Services Ltd. (TV) of
their intention to close the service
down. Stocks of some of the boards
that have been available are still held
and those interested should enquire
(for details see page 389, May 1984).

CORRECTIONS

The suggestion that tuner control
units in the Philips G8 chassis (page
433 last month) can be replaced
without removing the back s
incorrect. Qur apologies.

TV Test Pattern Generator Part 1,
May. The right-hand half LS393 row
counter in Fig. 2 should have been
shown as IC3, not IC9. The clear pin of
IC15 (pin 1) should have been
included — it's connected to the 5V
line. In Part 2 (June) BR1 should be
shown as type KBLO2 and IC2 as type
7805 in the components list.

TELEVISION JULY 1984

LEVISTON

Digital TV

In this digital age it’s perhaps inevitable that TV sets should increasingly use digital
techniques. The process started some while back with teletext, sophisticated tuning
systems and remote control arrangements. It's taken a major step forward with the
introduction of ITT's Digivision receiver in the UK. This carries out all signal processing
between demodulators and the video, audio, field and line output stages in digital form.

This calls for considerable extra circuitry of course, though the component count is
reduced since most of the circuitry required is contained in six v.ls.i. chips. The whole
operation is controlled by a sophisticated device (type MAA2000) which is referred to as
the central control unit. It contains an eight-bit microcomputer (8049), an eight-bit/128
word EAROM (electrically alterable read-only memory), a decoder for remote control
commands, a keyboard scanner for front panel controls (maximum 32 keys), a LED
channel number display drive, a phase-locked loop to provide tuning at v.h.f. and u.hf.a
crystal-controlled oscillator and an interface section to drive the bus line that links it to
the rest of the digital circuitry. The memory's capacity is sufficient to contain the tuning
data for up to 30 channels and the factory programmed data for tube drive and timebase
control (there’s only one preset potentiometer in the set, for h.t. adjustment).

The video signal from the i.f. strip is AD converted by a device called a video coder
unit (MAA2100). This also carries out RGB matrixing, beam current limiting, black-
level clamping, c.r.t. cut-off control, brightness setting, white balancing and DA
conversion to drive the RGB output stages. It works in conjunction with the MAA2200
video processor unit which is basically a digital colour decoder capable of NTSC or PAL
operation. Two v.ls.i. chips are used in the sound channel, an MAA2300 AD/DA
converter and an MAA2400 audio signal processar. The luminance signal is handled in
7-bit form. the colour-difference signals in 6-bit form and the audio signals in 14-bit
form. The MAA2500 deflecticn control unit receives 7-bit video and 3-bit bus control
information and provides line drive pulses plus field output and EW modulator drives.

This group of six v.l.s.i. chips is complemented by an MEA2600 master clock pulse
generator which operates at 17-73MHz (four times the colour subcarrier frequency) and
an MEA2900 tuner interface i.c. to complete the Digivision line up.

A sophisticated system such as this tends to be expensive, at least initially with low
volume production of the i.c.s. ITT have invested some £20 million in developing the
system. It will therefore be used in up-market models to start with.

The introduction of the Digivision Model D1000 raises a number of interesting
questions. Is there real advantage in going digital and how long will it be before others
follow the same path for example. These need to be considered in the light of the fact
that the Digivision system is undergoing considerable development. It's at present at
quite an early stage in fact. Future developments already scheduled include the use of
line and field stores, aiso digital horizontal convergence correction and digital geometry
correction via feedback from the tube’s faceplate. Digital horizontal convergence
correction works by stretching the RGB scanning lines. The things that will really make a
difference however are the line and field stores.

A field store will make it possible to display still pictures and provide selective
enlargement (zoom), also picture-within-a-picture. It will probably be some time
however before such a store can be produced at the sart of price that will make it feasible
for use in TV sets — other than luxury models. Whilst it’s nice to think that such features
can be provided, one can’t help wondering how much use they would get in practice. The
whole point of television surely is to watch programmes as they develop. The line store is
a more interesting prospect since it will make it possible to increase the number of lines
displayed fairly economically, giving a much improved picture. The plan is to use a 2:2k
byte RAM with a one and a half line storage capacity and interpolation to double the
number of lines. This calls for 10MHz bandwidth RGB output stages, high resolution
tubes and a line output stage able to operate at 32kHz.

The Madel D1000, whilst having the advantage of digital signal processing, is
unfortunately not adaptable for subsequent addition of these future developments. It
seems to have been launched to test the market and gain experience of digital TV set
operation in the field. For the present one could say that digital signal processing is a
nicety. An analogue receiver correctly adjusted will give as good a display and be a lot

" cheaper. If and when digital TV chips become cheap, they will come into widespread use.

Other semiconductor manufacturers are developing such chips, though ITT’s decision in
1977 to go digital has put them ahead for the present. In practice it takes quite a time for
technology to reach the point where it's suitable for use in mass-produced domestic
products. We've seen in the past the gradual way in which analogue i.c.s have taken over
from discrete circuitry in TV receivers. Even now the process is not complete — there are
still sets with discrete audio and field output stages for example. It might also have been
assumed that the SAWF and ceramic filters would by now be universal, but you still find
many a discrete coil in current chassis. Digital TV may become the standard eventually,
but not for a good few years.
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POST A PART ELECTRONICS
236 FURTHERWICK ROAD,
CANVEY ISLAND, ESSEX
Telephone 0268 690868
Telex 99305 ROSSER G.

N

TRADE COUNTER NOW OPEN

ORDEFS DESPATCHED SAME DAY
ADD 60p P&P, THEN 15% VAT.

ADD POSTAGE FOR OVERSEAS ORDERS.
ORDERS WITH AEROSOLS, PLEASE ADD 25p PER CAN.

__ BN N =

78+161
Thorn 100} 20W (3500) R751 smexy Resistor  75p | 300 Mixed Resistors 150 10 Spark Gaps 1.00 | e
Pye 713 Spasker §' X 100 Pye 147+260 5° TRAYS
(;, e L L 300 Mixed Capacitors 1.50 10-16 pin Quil IC Sacket 90p | Mo S6-kedr+12. | r?:goo o
with Focus Sider & Leads 215 | 150 Mixed Electrolytics 200 20 Assorted TV Knebs 100 | 40+ 1K o | Tho '
Pye 713 Control Knobs 4 for 50p b 10-16 Quil to Dil IC Socket 90 orn 50+ 40+ 1 Thorn 8000 350
Tube Base Socket ITT CVC32 p | 100 W/W Resistors 1.00 pin Quil to D c p I"‘g%ga*‘;g*‘”;ﬂ Thorn 8500 6.00
Tube Base Socket Thorn 3000/8000 etc S0p | 90 Mixed Conv Pot 1.00 100 Mixed Diodes 1.00 +462+ P o
IC Inserter 16 Pin 50p ixed Lonv Fots 50 Mixed Mica Wash §5p | Thom 1207724300 | Thorn 5000 1
Large IC Extractor sop | 40 Mixed Pots 150 B L) WESLLIE P Thorn 9600 600
Crystsl 443MHz 85p xed Shd 100 300 Mixed Resistors & Capacitors 1.50 | RBM 250+ 14+58 Thorn 900/950 1,50
Eno l;sacti& Cap for Spiit Diode Lopt gop 20 M!xe Sliders 10-16 pin Dil to Dil IC Socket  1.00 P(JQV;?S)HSHS ("53::9 Soaaale k] o
Sanyo Anode Cap Assy + Lead. lzTcumsssp 40 Mixed Presets 80p 59 Electrolytics & 50 Capacitors 1.00 0o 35 me 507
gogauu %&;nggtg[r)s/HPpTz%P 3&” /GEC 20 Mixed VDR & Thermistors 1.00 50 Mixed Poly Capecitors 1.00 ;mg: SRR ] wv Py 125 635
agause -
Catior Sot of £ Ry 125 20 Mixed Ferrite Cores 50p 30 Mixed Neons & Bulbs 1.00 Thg+n133§,0+20+m+‘0 Deccs Bradford  5.00
o;rm Q‘S: Holder on Small Pax Board o 128 m!xeg Sa{amg: Discs 1.88 Thorn 6414100 $2p | Baird 8750 710
Single Fuse Holder on Smail Pax Boa ixed Valve Bases d I BF167 24 BFRE&2 28 NKT2I6 20 Korting AZ9100 710
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Electronic Circuit Breaker

Some time ago I had the misfortune to encounter that
bane of all service engineers’ lives, the phantom fuse
blower. The set in question was a Tandberg CTV3 and the
fault was incredibly intermittent — the mains and/or h.t.
rail fuses would blow at odd times irrespective of tempera-
ture or the time the set had been on test. At last, after a
small fortune in fuses and near mental breakdown after
replacing all the more likely parts, the fault revealed itself.
I went to answer the phone - downstairs from the
workshop — when “bang”! The set had failed in a big
way ... Curiously, the owner was on the phone at the
time.

For Tandberg fans everywhere, the cause was the
0-91uF line scan correction capacitor C532 (of course). I
also had to replace the line output transistor Q526, the
mains bridge rectifier diodes CR701-4, the surge limiter
resistor R702, the chopper transistor Q735, one of the
chopper driver transistors Q734, the power supply effi-
ciency diode CR735, the mains fuse F701 and the 230V
h.t. line fuse F727.

During a similar tussle with a TX9 I decided to be smart
(?) and use my G8 method. This consists of a 22€} or 30§}
10W wirewound resistor connected across the fuseholder
in question. It works very well — with G8s. Splat! went the
224} resistor, hump! went the set, and I retired for a good
strong brew.

The TX9 next devoured a 2A thermal cutout. I was
going through the replace the obvious, ditch the rest then
hang yourself routine when I got around to replacing the
line driver transistor. Bingo! One more cured, and profes-
sor Quatermass spared a phone call.

Circuit Description

To assist with such problems, the circuit shown in Fig. 1
was devised. T1 is a current sensing transformer whose
output is fed to a voltage-doubling rectifier (D5-6) whose
output is in turn applied to a voltage comparator stage (of

Ged Whitney, G8RS/

sorts) based on Trl. When the voltage at the slider of
VRI1 exceeds the forward voltage across D7/8 and the
base-emitter forward voltage for Trl, i.e. approximately
2V, Trl conducts. As a result Tr3 and, by regenerative
action, Tr2 switch on. They hold each other in the
conductive state until the reset switch S1 is closed to
remove Tr2’s base-emitter bias. With the switch circuit
Tr2/3 in operation, Tr4 conducts to operate the relay. The
latter removes the supply to the set, lighting the indicator
instead. The use of the regenerative switch ensures that
the circuit is held on when the excess current through T1
ceases.

Construction and Use

The relay is not critical. A suitable type is the RS 348-
784 (two pole changeover with 475§} coil). The current
sensing transformer consists of a Philips G8 heater trans-
former which, for the prototype, was rescued from the
bin... The 6:3V secondary winding was completely

removed — it can be sawn off using a hacksaw or, as in my
case, the C type cores can be removed if loose (they fell
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Fig. 1: Circuit diagram of the circuit breaker. Mains transformer T2 has an 18V 1A secondary winding.
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out inside the set!). The original primary winding is
retained to feed the voltage doubler circuit. The new sense
winding consists of 14 turns of 7/36 PVC wire wound
close over the outside of the retained mains winding.
When complete, the whole core assembly can be secured
with epoxy adhesive and held in a vice overnight.
Construction of the unit is not critical though the usual
safety precautions should be taken, i.e. no exposed live
parts. Alternative transistor types could of course be used.

With VR1 and its series resistors of the values shown,

the maximum capacity is some 300W. Calibration was
carried out using various sized bulbs, calculating the trip
current from these. The setting varies from chassis to
chassis of course. Set VR1 so that the circuit breaker
just trips, then back it off a bit. The range at the high
current end can be increased by opening S2 to reduce the
voltage available at VR1. A three-way switch with extra
resistors could be used for greater flexibility. The limit-
ing factor is the relay’s contact rating (10A with the
suggested relay).

All at Fours and Sevens

Have you ever thought about the numbers four and
seven? Frankly, I'd never given them a thought until the
other day, when a series of sets came in and the co-
incidence left me wondering. It’s not every day that we’re
kept so busy at present however, so we rolled up our
sleeves and prepared to do battle.

The K13

The first set in line was a Philips KT3. It was reported
not to work at all. So we dived straight at the right side
power board and accused the 4-7€) wirewound surge limiter
of being open-circuit, thus removing the supply to the
chopper. It was and a new resistor put things right without
further delay.

The 9800

The second set was an Ultra 6749 (Thorn 9800 chassis).
Apart from a degaussing click when it was first switched
on there didn’t seem to be much happening. So we asked
the mains rectifier thyristor whether it was being supplied
at its anode. It was. So the MR510 series diode was o.k.
There were no signs of life at the other two legs of the
thyristor however, and this led us to suspect the start-up
circuit. We looked at the upper power board where the
start-up circuit, transistor VT810 etc., lives. The start-up
pulses are fed to the thyristor via R814 on this panel.
R814, 4704). It was open-circuit of course, replacement
restoring normal working.

Fancy That!

The next one began to make me think. It was a Bush set
(Rank A823 chassis) with a faulty tripler. It had damaged
the associated chassis-connected resistor. It’s value? 470€).
Then we had an ITT set, CVC5 chassis, suffering from
poor focus. This was cleared by replacing the resistor that
feeds the focus stick. Value? 4-7M(Q.

An amplifier suffered from short-circuit 2N3055 output
transistors. As a result the emitter resistors had been
damaged. 0-47€). I was afraid to lift the old Thorn 1500 on
to the bench because I knew without a shadow of doubt
what the cause of the loss of sync was going to be. R44 of
course: 47k{}.

Voodoo Numbers
While I was glad that the jobs were all simple for a
476

Les Lawry-Johns

change, 1 was wondering when I'd encounter something
without these voodoo numbers being involved.

So this chap struggled in carrying a CVC9. “Ah ha!” 1
thought. Tuner selectors no doubt. It wasn’t. The problem
was no results. We found that the h.t. fuse feeding the line
output stage had blown. Naturally our first check was on
the boost reservoir capacitor under the line output trans-
former. It was short-circuit. 0-47uF . ..

The Ferguson TX90

We haven’t encountered many of these little sets so far.
This one came in with the complaint of very poor sound.
The nature of the fault suggested that the demodulator
coil L104 was way off tune, and the presence of a 390pF
polystyrene tuning capacitor in parallel with it was cause
enough for us to replace this item. The sound then
boomed out loud and clear, with only a trace of buzz
which a touch on the core of L104 cleared.

Whilst looking at the circuit my eye was caught by the
RGB output stages. Each transistor has three paralle] 47k}
resistors as its load, i.e. there are nine of them in this part
of the circuit alone. There are four 47k{) resistors in
parallel in the boost regulator circuit, also four 270§}
resistors in series. The field output stage bias is provided
by four 6-2k{} resistors in series. We’re told that this is all in
the interests of reducing the total number of different
components required in order to keep within the capabili-
ties of the production line equipment. At least the equip-
ment doesn’t insist on components in the 47 series. . .

Mr. Neck Pain

At last the numbers game seemed to have come to an
end. A rather strange gentleman next brought in a Pye
CT218/1 (717 chassis). Although he was a strapping big
fellow he started on about himself at great length, in this
irritating sing-song voice, until I abruptly asked him what
the hell was wrong with his set.

“Ah yes. I had trouble carrying it in you see because of
my bad back. Haven’t been to work for a long time
because of it. Must see someone about it but I can’t afford
it. So I'm hoping the repair won’t cost too much because
my children will be visiting me this weekend and would
like the television. My wife left me a couple of years ago,
so I only see them every other weekend. Don’t know why
she left me. I've always worked hard. I'm supposed to be
building a wall for this chap but my back won’t let me. He
keeps on about it . . .”
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“Could I have your name please?”

“Oh yes. It's Nick Payne. That’s right, Nick Payne. 1
told this chap that I couldn’t build his wall this week. He
got quite nasty about it. Said he’d been waiting for six
months. But I can’t help it if my back’s bad.

“Do you build walls and things for a living then?” I
asked, like a fool.

“Oh no. I'm a railway guard. Just do building work in
my spare time. When I can that is, but I can’t when my
back’s playing up.”

“Well now, what’s wrong with the set?”

“Well it sort of breathed a few times, then it went
off. When I say breathed, it sort of fluttered — like it’s been
doing each time before it blew the fuse. I kept replacing
the fuse, then put a stronger one in. Now it doesn’t blow
the fuse, it doesn’t go at all, if you see what I mean Mr.
Lorryjohns.

To cut a long story short he wanted the set there and
then because of his children. So I lent him one for the
weekend.

“Thank you Mr. Lorryjohns. Now could you carry it to
my car? Because of my back you see.”

The 18in. Pye

At last I was left to battle it out with the 18in. Pye. This
and its close relative (Philips 570) are quite well known to
me, so I didn’t have any real misgivings. I checked the
voltage-regulator thyristor with the ohmmeter. No shorts,
but the 3-5€) wirewound surge-limiter (part of the rear
resistance assembly) was open-circuit. Check carefully for
h.t. shorts. None. So I fitted a 3-9€), 17W wirewound across
the defective dropper section, then checked the mains
fuse. This should have been a 1-6A anti-surge type. It was
3-15A. T decided on a middle course and fitted a 2-5A
fuse.

Crossing my fingers I switched the set on. It behaved
quite nicely, and there was just over 150V at the end of
the dropper. Then the over-voltage glow switch started to
flash, indicating that the h.t. was pulsing. Time to switch
off. While I was still looking in the back however there
was this brilliant flash. Nearly blinded me as the mains
fuse blew to pieces. Now there are only two things that
commonly perform this caper. One is the mains filter
capacitor, the other a shorted bridge rectifier diode. The
filter was in order but two of the diodes in the bridge were
short-circuit. Two new BY127s and a 1 6A fuse were
fitted. Check again for shorts, avert eyes and switch on.

The set once more came on nicely enough. Then started
to pulse. Next the fuse blew. This time the line output
transistor was short-circuit. I replaced it with a BU208A
(for convenience), and for good measure also replaced the
BT106 thyristor. “That’ll do it” I thought. Thought
wrong. The glow switch still flickered as the h.t. pumped.

I checked the resistors in the thyristor control circuit,
also one or two suspect capacitors. All perfect. But then
the set did start up perfectly. So I wouldn’t find a faulty
part no matter how hard I looked. Something then stirred
in my sluggish mind. I looked at the BR101 that triggers
the thyristor. A gate controlled switch. Search for but can’t
find one. Why? The reason I don’t keep something in
stock is usually because time has proved that something
else does the job. In this case a BRY56. Check connec-
tions and fit it. Bull’s-eye!

The set behaved impeccably and now waits for Mr. Pain
in the Neck to return my loan set, which so far he hasn’t
done. Perhaps he can visualise his bill.
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® SERVICING THE SONY KV2000UB

A comprehensive fault finding guide for this
popular Sony set, covering both the Mk. | and
Mk. Il versions, by David Botto. Features of the set
include a chopper power supply, GCS line output
stace and discrete component colour decoder.

® STEREO TV SOUND

It looks as if four totally different stereo TV sound
systems could be in use world-wide in a few
years’ time. There’'s more than meets the eye to
the problem of adding a second sound channel to
a TV transmission. k's not just a question of
bandwidth: var ous interference problems make
such systems cifficult to engineer. David Looser
explains.

® TV FAULT MECHANISMS

Several factors contribute to the development of
faults in TV sezs. Thase include weak points in
circuit design, the use of underrated components,
mechanical proslems with component mounting,
pocr layout and inad2quate quality control. It's a
great help with servcing to be aware of these
points. Tony TFrompson explains how faults tend
to develop in a chassis.

® VINTAGE Hi-Fl SOUND UNIT

Adding a decent push-pull audio output stage
makes a great difference to sound quality. The
prablem is how to cater for the heater and h.t.
curtent requirements. This plug-in unit provides a
neat solution based cn a couple of ECL80s. A
Chas E. Miller vintage “eature.

® TEST REPORT

The increasing numker of transmissions, wanted
and unwanted. that crowd the bands present
prcblems for the aerial rigger. The ideal solution
is to use a spestrum type meter. Eugene Trundle
reviews the Uraohm EP730FM panoramic field
strength meter
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AN OVERLOAD "
MOST METERS .
WILLCUTOUT. =
THIS ONE WILL CUT
BACK IN 5 SECONDS
LATER.
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¥fyou feed an overload to
most meters they will do just that— overload.

Evenifit's only the fuse that's blown rather than the meter, it's still
an annoying interruption fo getting on with the job—assuming, of
course, that the engineer has got a spare fuse.

The MM 150 however, is no ordinary multimeter.

Whenitis fed an overload a buzzer sounds and a warning light
strikes. And the MM 150 goes one better. Internally, a clever relay |
disconnects the meter for five seconds giving the engineer time
enough to disconnect the probes and check his mode/range
selection.

We call this feature our Overload Protection Device.
Considering how much money and
inconvenience it will save you, you may E AG I— E
callitjust plain common sense.

Needless to say, we back it as fully
as we know how. With the Eagle 2-year
guarantee.

For full details call Eagle on
01-9028832.
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REBUILDS

DELTA RE-BUILDS h&iXIZl

most types of Inline Re-builds or
new eX-StOCk * 2 YEAR WARRANTY

* 4 YEAR OPTIONAL
Delta Rebuilds I} Inline Rebuilds
Upto 19"

Upto 22’
Upto 26"
Bonded Coil

ALL SIZES OF
NEW MONO TUBES
Delta only. Less 73% 5+ AT COMPETITIVE

Less 10% 10+ and over PRICES
IN LINE TYPES EX-STOCK SELECTION not resuiLos

370HFB ... . . £45
370 HUB.

420CSB.

420EDB......

110°up to 22”
110° up to 26’
Low focus

A47 342 New

560 DMB.......
AXT 56-001
560 ATB ..
660 AB ..
AB7-701

CARRIAGE
£5 Singles. 2-3 £10. 4 £12
10 £15. 10+ Carriage paid

EXCLUSIVE OF VAT
TERMS

Cash with order

AXT 51-001.

560 DYB ...

560EGB........ .

560 CGB.... .. £62

QUANTITY

DISCOUNT

AVAILABLE
Ask for details

* OUR TECHNICAL DEPT. WiLL ADVISE YOU ON
PROBLEMS. YOU MAY ENCOUNTER ON FITTING
INLINE TUBES

DELIVERY: Ex stock items immediate dispatch on receipt of order.|
Others allow 14 days.
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Letters

RECEIVER NOISE

In “All About Field Strength” (April) it’s suggested that a
diode envelope detector produces a better signal-to-noise
ratio than a synchronous demodulator. This doesn’t agree
with accepted theory nor with my own findings during
research on teletext distortion. A synchronous
demodulator effectively rejects one of the quadrature
noise components, reducing the noise output power by
half without affecting the signal.

With reference to the intermodulation distortion that
occurs under overload conditions, I can confirm that
forward acting a.g.c. systems can aggravate the situation,
This causes a shift in the 6dB point on the i.f. response
curve relative to 39-5MHz. As Brown and Glazier show in
Telecommunications Volume 1 (pages 69-70), with a
vestigial sideband signal this increases the second har-
monic distortion,

G.E. Lewis, Senior Lecturer, Radio and TV Courses,
Department of Electronics and Electrical Engineering,
Canterbury College of Technology.

Harold Peters comments: Mr. Lewis is right of course -
synchronous demodulators themselves are less noisy than
diodes. It’s the sets in which they are used that are noisier,
as I was careful to say in my article. Customers
complained about this. Whilst at Pye Ltd., Lowestoft in
1974 1 measured the post-detector signal-to-noise ratio of
close on a hundred sets of our own manufacture, together
with a score from other UK and Japanese manufacturers.
Fig. 1 in my article is based on the results. It ties up with
subjective evaluation by our field liaison men, who used
the then standard BREMA five-point impairment scale.

What came of it all? Nothing really. The diode has now
vanished from the detector scene, and the once critical
public seems to be quite content with the quality displayed
by second generation copies seen through a well womn
VCR.

REDIFFUSION Mk. 1 CHASSIS

The question of teletext lines on the picture with sets that
use the Rediffusion Mk. 1 chassis was mentioned in
Service Bureau last month. The official modification to
overcome this problem is as follows. Change C612 from
16uF to 47uF (63V wkg) and R607 from 1-5k{} to 3-3kQ}
(0-5W 5%). These components are in the field output
stage flyback damping network and are mounted cn the
output transformer (T601). Change R433 (15kQ) to 12k}
(0-5W 5%). This resistor is in the field oscillator timing
network, on the timebase panel.

The thermistor mentioned (TH430) is in my experience
a very common cause of ragged verticals and line flicker-
ing with these sets.
R. T. Rees, Senior Engineer, Just Rentals,
Tonypandy, S. Wales.

ALTERNATIVE GCSs

One of the problems those who handle Sony KV1810s
have is that the gate-controlled switch devices used in
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chopper and line output stages have to be replaced from
time to time. They're expensive, costing about £10 each.
We've recently come across a satisfactory replacement
that’s a lot less expensive {about £3). This is the SG264A
gate-controlled switch used as the diode modulator driver
in the Sony KV2704 (circuit reference Q808, part number
8-726-420-00). Sony don’t recommend this as a replace-
ment but we've found it to be one hundred per cent
satisfactory — in fact we’ve been using it for over eighteen
months without a single call back!

Our discovery of this solution to the problem has been a
great help to us as we are only a small firm but have quite
a few KV1810s out on rental. This tip may help other
small shops in a similar paosition,

A. Chriswou,
London N21,

THE GREAT PLUGTOP MYSTERY

I think we poor, hard pressed engineers sometimes tend to
miss the obvious. Consider the mechanical arrangement of
the 13A plug top. The live lead is taken to one side of the
fuse mounting bracket while the neutral goes straight to its
pin. This gets quite a considerable waggling each time the
plug is inserted and removed. The live connection on the
other hand is mechanically insulated by the fuse and
holder. Solved!

G.C.C. Wride,

Cheltenham, Glos.

SPECTRUM NO COLOUR

The no colour problem mentioned in the letters column
last month when wusing the Sinclair Spectrum
microcomputer with Grundig receivers also occurs with
the Sony Model KV1820. In this case changing the value
of R333 from 3-3kQ to 4 7k} provides a complete cure.
Brian Francis, Tech. (C.E.L),

Plympton, Plymouth.

FOR DISPOSAL

I have for disposal a Philips Videomatic TV set Model
17TG306U which incorporates v.h.f./f.m. radio. It seems
a pity to scrap this set, which is in excellent condition and
working order. Anyone wanting the set will have to collect
it.

L. Kinane, 38 West Lea Avenue,

Harlow Hill, Harrogate, N. Yorks.

UNSOLDERING COMPONENTS

Mr. Treeby (letters, May) and others may be interested in
the method used some years ago in the service department
of one of our leading setmakers for removing components
from a printed board, though not all service engineers may
agree with doing the job in this way. The print side of the
board was sprayed with a non-stick oil-based fluid from an
aerosol — a Duckhams product. I've been unable to obtain
this but find Three-in-One oil satisfactory — brush it on,
taking the oil across the board to the nearest edge. You
then melt the solder of the component to be removed,
blowing the solder off with a compressed air jet. Lift the
component out, clean off the oil and loose solder with a
cloth and brush, brush over with grease removing solvent
spirit, blow off dry, examine for any loose solder particles,
then fit the new component.
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The ITT CVC9 chassis’ i.f. board, with those edge
connectors, could be changed in four minutes. A very
good method for removing i.c.s, but it won’t work with
another well known setmaker’s double-sided print boards.

One last point: put a piece of cardboard down wind of the
job - those molten solder blobs go a long way.

G.C. De Fraine,

Hartley, Nr. Dartford, Kent.

Video Recording on Tape

Magnetic tape is far from being ideal as a recording
medium for moving pictures. Compared with the relative
simplicity of the first recording system, cine film, the
practical difficulties involved in getting TV pictures on to
and off tape are great indeed. The evolution of video
recording techniques has been long and hard, the
performance currently available from domestic VCRs and
their professional counterparts representing a magnificent
engineering achievement. One of the greatest hurdles in
the path of the pioneers was the praoblem of accommodat-
ing the large bandwidth of a video signal within the
constraints of the tape system. It’s upon this aspect that we
shall concentrate here.

For a reasonably detailed picture that’s free from
shading effects, a wide video bandwidth is required. Low
frequencies define large objects, “backgrounds” and the
overall brightness of the televised scene, the high fre-
quencies representing sharp edges and fine detail. For a
broadcast quality picture a bandwidth extending from
virtually d.c. to over SMHz is required, but no domestic
tape system approaches the upper limit of this range -
about 2-5MHz is the norm for the luminance component
of the signal, this being extended by a further IMHz or so
in some machines when a monochrome signal is being
handled.

This reduced bandwidth is necessary to limit the volume
of tape required per hour of programme and keep the size
of the cassette within reasonable limits. The less informa-
tion recorded, the less storage space required, though it’s
possible to squeeze a greater playing time from a given
size of cassette as the V2000 format and the VHS-LP
mode show.

Tape Limitations

Having limited the luminance bandwidth we’re left with
a second, much more difficult problem that relates to the
nature of the head-to-tape interface and the magnetic
signal transfer system we’re using. The recording head is
of course inductive, which means that its impedance rises
with frequency. If a 1V drive is required at 25Hz, a signal
drive of many kV would be required at 2-5SMHz to
achieve the same flux density in the tape! This is a gross
simplification, but it makes the point.

The same law works in reverse for playback. The
playback head’s output is proportional to the rate of
change of the flux density in the tape. For an equal-energy
recorded signal spectrum, the output from the head will be
directly proportional to frequency: it will halve with each
halving of the signal frequency recorded on the tape.
Hence the well known 6dB/octave curve shown in Fig. 1.

Our 25Hz-2-5MHz example embraces almost 17 oc-
taves (an octave is a doubling of frequency). Thus at 25Hz
the output will be at 17 X 6 = 102dB down on the level at
2-5MHz. Now 100dB is a voltage ratio of 100,000:1, so
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even if we get an output of 1V from the head at 2-5MHz
the output at 25Hz will have dropped to 10uV. One of the
basic rules of a tape recording system is that 60dB or so is
the best signal:noise ratio obtainable. So our 10V, 25Hz
signal will be buried under ImV of noise — back to the
drawing board!

Modulation

To make video recording practical, a carrier must be
used for the signal — this is a common enough solution
where the initial signal is not suited to the medium
through which it’s to be passed. If we use a carrier at say
4MHz, the upper sideband with our 25Hz-2-5MHz signal
will be 4-6-5MHz, which is less than an octave. A full
double-sideband signal represents 1-5-6-SMHz, which is
just over two octaves. We’ve thus overcome the octave
problem, and by using record/playback equalisation some-
thing approaching a flat overall response can be achieved.

What sort of modulation system should we use? The
main possibilities are fm., a.m. or p.c.m. (pulse code
modulation). The latter two can be quickly dismissed.
A M. would be impossible due to its sensitivity to noise
and the need for an a.c. bias waveform to overcome the
nonlinearity of the tape/head transfer characteristic.
P.C.M. would be ideal, but the very high bit rate required
for good definition pushes the bandwidth requirements
way beyond the capabilities of a domestic system, though
professional digital VCRs have been demonstrated. This
leaves f.m. as the obvious choice — with a lot going for it!
Above a certain threshold, an f.m. system has a much
greater immunity to noise than an a.m. one; and when it
comes to recording a second signal (chrominance) simulta-
neously, the f.m. carrier provides an ideal source of a.c.
bias for this.

Having settled upon the use of f.m. for our video
modulation, we must optimise the noise performance by
introducing a pre-emphasis system. The higher video fre-
quencies occupy a disproportionate bandwidth in relation
to the energy they contain: by boosting them prior to
modulation and then restoring the balance by depressing
them after demodulation, we get a useful reduction in
overall system noise. Standard v.h.f/f.m. radio transmis-
sions use this technique. It’s taken a step further in most
audio and video recording systems by using nonlinear pre-
empbhasis, i.e. the degree of h.f. boost is made proportional
to signal amplitude - this is the basis of Dolby and similar
noise-reduction systems.

FM Parameters

Returning tc our f.m. system, we next have to decide
upon the parameters to adopt — carrier frequency, de-
viation and modulation index. Each of these has to be a
compromise — cost, performance and tape economy are
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the trade-off factors. We’ll take carrier frequency first.

To reduce the octave range, the higher the frequency
the better. For a given writing speed (video head to tape
velocity) however there’s a definite upper limit. At the
point where a recorded signal cycle on the tape is equal to
the head gap, the output falls to zero. This is known as the
extinction frequency (fex). In current domestic VCRs the
head gap is about 0-3u and with a writing speed of Sm/sec
fex occurs at about 15MHz. This may seem to be very
acceptable, but at 0-Sfex (7-5SMHz in this case) the
response is 3dB down on the peak output (see Fig. 1) and
is falling rapidly. Other losses occur at these higher
frequencies — due to tape self-demagnetisation, head
losses, gap effect, etc. — and these all combine to prevent a
usuable response much beyond 0-5fex. So the band we
have available extends to say 8MHz. If we set our f.m.
carrier at half this frequency, about 4MHz, there will be
equal room for upper and lower sidebands.

At this point let’s consider some basic aspects of
frequency modulation. The unmodulated carrier fc sits
centrally in the allocated channel, the modulating signal
fm being used to vary the carrier’s frequency. The re-
quired result is obtained by employing a voltage-con-
trolled oscillator whose maximum deviation is the amount
by which the carrier frequency can be shifted by the
modulating signal. This maximum deviation varies with
different applications. For CB radio it's 2-5kHz; for v.h.f./
f.m. radio broadcasting it’s 75kHz. With the VHS video
recording system the maximum deviation is 1MHz. It’s
worth emphasizing the difference between deviation and
swing. Because an audio signal contains positive and
negative excursions, it will move the f.m. carrier above
and below the centre frequency. Hence the total swing is
twice the deviation. For a video recording however, the
centre frequency corresponds to the sync tip level. So the
video signal can move the carrier frequency in one
direction only — in practice upwards. Deviation and total
swing are in this case the same.

Maximum deviation occurs when the modulating signal
is at maximum amplitude — “peak programme” for sound
systems, peak white for video. Thus deviation is propor-
tional to the amplitude of the modulating signal. If this
amplitude changes rapidly — due to high frequencies in the
modulating signal — the rate of deviation will also be rapid.
This has considerable effects on the sideband structure, as
we shall see.

Modulation Index

The relationship between the modulating frequency and
carrier deviation is known as the modulation index (M).
Put simply, M = carrier frequency deviation/modulating
frequency. In an entertainment channel the modulating
frequency is continually changing with the sound or
picture, so the modulation index is also changing. It will be
at a minimum at the highest modulating signal frequency.
As with deviation, the modulation index varies with

| fex/2 fex
v
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!
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|
|
1
|
|
|
1
1
1
1
1
|
|

n Noise
16 level

b3068] Frequef\cy,MHz —5>
Fig. 1: The 6dB/octave curve, a plot of playback head output
against frequency for an equal-energy tape recording.
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Fig. 2: F.M. system sideband distribution. The relative
amplitudes of the individual sidebands depend on the
nature of the modulating signal and the modulation index.

different systems. For v.h.f./f.m. radio the highest audio
modulating frequency is 15kHz and the deviation limit is
75kHz. Putting these figures into our equation gives 75/15
= 5, the minimum modulation index for this system. With
our video recording system the highest signal frequency is
around 2-5MHz while the maximum deviation is 1MHz.
So M comes out at 1/2-5 = 0-4. We shall soon see the
significance of this low minimum modulation index.

Sidebands

All modulation systems generate sidebands. Their ex-
tent and nature depends on many factors. Simplest to
understand is an a.m. system, in which just one pair of
sidebands is produced by a modulating frequency, spaced
at each side of the carrier frequency by a distance
corresponding to the modulating signal’s frequency. When
more than one modulating frequency is present, cor-
responding additional sidebands are produced. A sideband
group is thus formed as a symmetrical cluster at each side
of the carrier frequency. The sideband limits are set by the
highest modulating frequency present - for double-
sideband transmission, as used for MW radio etc., the total
bandwidth is 2fm.

With frequency modulation the situation is more com-
plex. An fm. system generates an infinite number of
sidebands, stretching off into the distances at each side of
fc, spaced at fm intervals from the carrier (see Fig. 2). In
practice the number of these sidebands is limited by the
bandwidth and signal/noise ratio of their path. What'’s of
significance however is the number of these sidebands
required to recreate the original signal adequately after
demodulation. This depends on the energy carried in each
individual sideband, and this energy distribution is gov-
erned by the modulation index. At M = 5 (the v.h.f. radio
case) we need a tota. of 14 sidebands (& * 7) for
acceptable reproduction, so the receiving bandwidth (the
radio’s i.f. channel) must be about 200kHz. That the
energy distribution changes with M is demonstrated by
considering a modulation frequency of 7-5kHz. Here M =
75/7-5 = 10, calling for 26 sidebands for adequate
reception, again accommodated within a 200kHz window.

Sidebands beyond the “significant” range contain negli-
gible energy and are discarded. For calculation of a
practical system bandwidth, a general rule of thumb is B =
2 (fd + fm)Hz, where B is the bandwidth, fd the maximum
deviation frequency (carrier displacement) and fm the
maximum modulating frequency. This represents a com-
promise between channel width and noise on the one
hand, and theoretically perfect reception on the other.

When M is reduced below 0-5, the maximum deviation
becomes less than half the maximum modulating fre-
quency and virtually all the sideband energy is con-
centrated in the first sideband on each side of the carrier
frequency. This suits our VCR scheme well in view of the
limited bandwidth available. From the formula given
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Fig. 3: Typical colour-under VCR recording frequency
distribution.

above we get B = 2(1 + 2-5) = 7MHyz, i.e. a luminance
bandspread of 3-5MHz each side of fc. This is a spread of
sidebands from say 1MHz to 7MHz, resulting in the
familiar diagram shown in Fig. 3, where the f.m. deviation
range is given against amplitude.

The reality is shown in Fig. 4. This is a spectrum
analysis of the off-tape f.m. signal for a standard colour
bar signal. It shows the f.m. deviation range, with the
lower luminance sideband sinking to zero at around 1MHz
and, on the left, the “chroma cluster”’. Note that a colour
bar signal is less “busy” than a test pattern or a detailed
picture. The latter would give rise to more “meat” in the
sidebands.

Folded Sidebands & Harmonic Interference

When fc is relatively low, it's important that no signifi-
cant sideband spacing exceeds fc itself. If this should
happen the lower sideband will go below zero frequency.
The energy in it can’t just disappear — it will fold back into
the real spectrum, sitting at a point representing the mirror
image of its “ghost” — see Fig. 5. Another possible source
of spurious sideband energy is harmonic distortion of the
carrier waveform. A second harmonic of the carrier will
appear at 2fc, modulated by fm. The sidebands thus
generated, especially 2fc — fm, will fall within the system
bandwidth. Fortunately odd harmonics of fc give rise to
sideband components beyond the spectrum of interest —
which is as well in view of the basically squarewave output
obtained from the i.c.-based and astable modulators used
in VCRs. Third harmonic distortion of the first order
lower sideband will give rise to a component at 3(fc — fm).
This can beat with fc — see Fig. 6.

Such spurious sideband effects will, if present, cause
beat patterns or moiré effects on the reproduced picture.

Chroma subcarrier Sync tip  Peak white
687kHz 3-8MHz 5.2MHz
\

Fig. 4: Luminance and chroma signals and sidebands for
colour bars on playback. This is for the Betamax system but
others are similar. The modulator’s deviation range can be
clearly seen, along with the lower sideband energy distribu-
tion. The highly saturated colour bars give rise to consider-
able energy around the 687kHz down-converted colour
subcarrier. Photo courtesy Sony (UK) Ltd.
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Fig. 5: Formation of a folded sideband, drawn to show the
effect of a high-amplitude 5MHz signal modulating an 8MHz
carrier.
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Frequency, MHz —» L1}
Fig. 6: Harmonic distortion of a modulated carrier: the third
harmonic of the first lower sideband here gives rise to an
interfering signai at 6MHz (fc 5MHz, fm 3MHz).

Increasing the carrier frequency solves many of the prob-
lems associated with sideband beats, because the interfer-
ing signals move away from the carrier (and thus out of
the practical passband) at twice the rate at which fc is
increased. Professional VTRs use the “high-band” tech-
nique to take advantage of this. They also avoid in-band
beat effects by using the heterodyne technique for f.m.
modulation and demodulation. Typically the modulator
takes the form of a voltage-controlled oscillator running at
50MHez. Its output is mixed with a 60MHz CW source to
produce, after filtering, a very “clean” 10MHz f.m. car-
rier. During replay the 10MHz carrier and its sidebands
are mixed with a 60MHz CW carrier to produce an f.m.
signal at 70MHz. Filters before and after the 70MHz
demodulator ensure the absence of beat effects. This
elaborate system is capable of very linear and distortion-
free operation.

No such luxuries as high-band operation and hetero-
dyne f.m. can be afforded with a domestic machine
however. These must depend on baseband frequency
limitation and careful design of the filters and modulator
to avoid the worst effects of sideband jangling — they do
very well within the constraints imposed by cost
considerations.

In most machines a switched luminance filter increases
the bandwidth for monochrome operation, allowing the
low-order f.m. sidebands into the 0-1MHz spectrum other-
wise reserved for the colour-under signal. This greatly
enhances the monochrome definition — in fact with the
effect of the VCR’s replay crispening circuit and the
limitations imposed by the colour tube’s shadowmask, it’s
often very difficult to tell off-air and off-tape monochrome
material apart.

This “horizontal” elbow room is matched by a potential
for “vertical” expansion of the recording f.m. signal —
some but by no means all machines take advantage of this.
As is well known, the f.m. luminance signal acts as the a.c.
recording bias for the superimposed chroma signal when a
colour programme is being recorded. Because of this, the
f.m. carrier amplitude (luminance writing current) must be
critically controlled to avoid driving the tape into magnetic
saturation with heavily saturated colours (due to its f.m.
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state,

the luminance signal itself is immune to such
limiting). When there’s no chroma signal, we can gain

extra benefit in noise performance by increasing the

writing current, driving the tape to saturation on both half
cycles of the f.m. carrier waveform. This can be done by
linking the record colour-killer line to the record f.m.
output or driver stage to bump up the writing current by

6dB or so.

Practicalities

This may all be very fascinating, but the serviceman
may well ask whether it's a matter for the designer rather
than himself. Apart from it being necessary nowadays to
know the principles of how equipment works, it does
become our business when a filter goes wrong and

patterning or moiré effects appear on the screen.

To isolate the problem area, you need a known good
prerecorded tape and another VCR with which it can be

D.C. marker provided
as a reference

;

Chroma subcarrier

687kHz

Two chroma

i -
TR

sidebands

Fig. 7: Spectrum of a colour-under signal. This spectrum

goes up to about 1-7MHz and shows the chroma subcarrier

established whether the trouble is caused by a record or

playback fault. For record problems a composite signal is
required, containing both colour and an h.f luminance
component — the test card has these, but is not as good as
a special pattern from a generator.

Most VCR signal filters consist of LC networks in a pi
or ladder arrangement. In the case of a low-pass filter, the
parallel capacitor components can come “off-earth”,
vastly increasing the upper cut-off frequency. More likely,
an open-circuit filter will have been bridged by some well-

intentioned soul.

Once you know what’s going on, oscilloscope fault
finding is not too difficult, with an r.f. signal generator
hooked to the video input or a composite test pattern

modulator.

and its sidebands neatly contained within a total bandwidth
of about 1MHz. Photo courtesy Sony (UK) Ltd.

input. In bad cases, vestiges of the chroma signal will be
seen during record at the input to the luminance f.m.
During playback, unwanted beat patterns

should be eliminated by filters before and after the

demodulator. If necessary, both should be checked.

Don’t forget the chroma band restriction filter — exces-
sive chroma bandwidth will also lead to patterning effects
on luminance transitions and coloured areas of fine detail,
due to beating between the outer skirts of the luminance

and chroma sidebands. A photo of the chroma subcarrier

and its skirts is shown in Fig. 7. It was taken during
playback of a chroma-only colour bar pattern formed by
removing the luminance signal during record.
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2
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LINE OUTPUT TX
001 Philips G8 15
00 Decca 30 Series 7.00
003 Decca 100 Series 650
004 TT CVC 25/30/32 7.00

1%
.2
007 RRI AB23 100
008 RRI Z718 18" 1885
009 RRI Z718 20/22/28"
18.95
010 RRI A774 Mono 10.87
011 Thom 1690/91 7.00
012 Thom 1615 65
013 ITT CVC & 450
014 Phi TX Chess. 500
015 RRI Ranger 172 500
016 MY CVC 5/9 850

020 Polish 161 Mono &00
021 Thorn 3500 Scant4.50
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026 Bush 161 Mono 5.00
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PUSH BUTTON UNITS
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85 470 Mfd G11 150

86 400 +400 Decca I!J

87 200+200+75+25 nT
CVCs/9

88 400/400V Tho stmuo
89 4700/25 Thomn ISQ)/

SPECIFIC COMPONENTS
381 Thorn 1591
Speaker 200
352 Thorn 1600
Dropper 050
383 T x 10 Preset
Orawer mw
354 T x 10 CRT Base
Assy 400
3% 3 Round BR
Speaker 100
358 5 x Tho/3600 200
Conv. Pot. 100
359 5 x Tho/350C S0R
Conv. Pot. 100
B0 5 x TCE3S00 Al
Rectifier 0.75
362 T9000 Rem. Receive
Assy 500

363 T3500 Mains TX 500
384 T8500 Mains TX 750
365 T8S500 {Plastic) Cut
Dut 150
370 Pye 731 Thick Aim
Resis 150
371 Pys N13/731 Vis. Gain
Mod. 850
372 Pye 731 3R3 SOW

Metal cid. 129
373 100K x3 Drawer P'set
Alt Pye 731 200
378 Grundig 5010/8010
Vid Mod. 40
384 5 x 10R Phi G8
Conv. Pot. 280

385 5 x 15R Phi. G8
Conv. Pot. 240
386 5 x Phil. G8 2kx2
Lin. Bright. 250
3875 x Phil. G8 10k Loq
Colour

388 5 x Phil. G8 47k Log
Vol

389 G8 Plastic m:ns
Switch

290 G8 Metal Mains
Switch 0
391 G8 Line Stor/Eql
Voil 225
392 G8 R/G Symetry
Coil D
97 20 x 11BA A/S

399 20 x 25A A/S 20mm

Fuse 140
400 20 x 2A A/S 20mm
Fuse 140
401 20 x 1A A/S 20mm
Fuse 140
0 0 x 12BA ASS
20mm Fuse 140
403 5 x RR! T20 Tube
Bass 4%
410 Phil. G11 E/W Load/
Col 150
411 Phil. G11 Bridge
™ 150
a2 Phillips GH
Spesker 100
413 10 x TDAZBm IC
Holder
415 PALKT3 Speakeﬂm
435 10 x Decca A0 loﬂ
Fusible
43% 5 x Deccs X JRQ
Modulohm
437 Decca 30 l7k
Vol. +Switch 125
453 5 x 5R Universal
Corw. Pot. 100
454 5 x 20R Universai
Conv. Pot. 10
455 5 x 100R Universal
Conv. Pot. 100
456 5 x 470R Universal
Conv. Pot. 1.00
457 10 x 100k Tun/Pres
TCE etc. 3w
458 10 x 100k Tuner
Praset G8§ 3
459 ELC1043/05 Tuner
600

480 ELC1043/06 Tuner
600

461 U1 New Tuner 795
462 U322 New Tuner 7.95
463 98003 Posister  0.99
464 98003 Posister 099
465 MullDL50 Delay

Line 055
466 5 x VAII4 270
469 Cut Cut Metal GEC

2100 100
470 5 x GEC2100 3 Lau
Thermist. 1.00
479 5 x Gen. Purp. Ro-
tary Swich. kY1)
480 5 x Gen. Purp. Push/
Swich.

lBl 20 x Neons GEC

482 5 x Univ. Aerial Skt.
Kit 550
l&! 10 x Metal Cou

Plug 1.70
m Focus Unit T20
Typ! 125
485 Foc/Unn Thorn 85(!]
'I"g)e

443Mhz Cv¥nd
AGG.S 10 x Ring Spk/
Ass TX10 Chass. Focu:

100

l97 De-Soldering
Pump 350
498 1

x 10 Trimming
Tool 100

QUICK SAVE T.V. SPARES

MUXTON HOUSE, MUXTON, TELFORD, SALOP.
REG. OFFICE ONLY. CALLERS STRICTLY BY APPOINTMENT. UK ONLY. PLEASE QUOTE STOCK NO.

TRANSISTOR/DIODES
230 10 x AC128 150
235 50 x BC213L 250
250 10 x BD124 900
25110 x BD131 180
270 10 x BU20BA 850
27110 x BU208 150
27210 x BUR6 1000
213 5 x BU20S s

280 25 2N3055
(Taxas) 150
281 10 x 2N2905 (Equiv.
BC161/308} 050
290 1 x BT106
Thyristor 9.00
2925 x BT19 450
235 x BT 450
B 50 x  BY127
Diodes kY

U025 x TIPMA 650
4125 x TIP4IC 7.00
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VCR Clinic

Timer Troubles

The complaint that a machine “won’t make a timed
recording” or that “the timer doesn’t work™ usually
involves more detective work than fault finding. The only
timer faults I've had have been with a Ferguson 3V22
where the stretched capstan belts caused failure to load,
similar problems with the Panasonic NV7000, and off-
tune Ferguson 3V29/30s. These were not actual timer
faults of course: they were the result of the cold-start
conditions that occur with a timed recording. If the cause
of the trouble is not one of the above conditions, set the
timer a couple of minutes ahead and check its operation —
this is almost always correct. The next step is to see how
the user sets the timer and to spot his error. As a guide,
I’'ve come across the following mistakes.

Setting for a twelve-hour clock when a 24-hour clock is
fitted. Trying to set for a 24-hour clock when a twelve-
hour clock is fitted. The timer set correctly but the clock
set to the wrong day. On Ferguson machines, interpreting
130 as one hour and thirty minutes instead of 130
minutes. On the Hitachi VT8000/8300, setting the timer
correctly then altering the switch-on time without resetting
the length of recording (this reverts to twelve hours as
soon as the start time is altered). Using a tape with the
record protect tab removed (this is usually detected and
indicated by most machines). Not setting the minutes of
the start time on a Ferguson 3V35/36 (zero minutes was
wanted) — this meant that the machine wouldn’t allow the
stop time to be set.

To be fair, manufacturers try to make timers foolproof.
Many eject the cassette when the record tab has been
removed for example, while on others the timer light
flashes. Similarly if all the necessary information has not
been fed into the timer, or the operate switch hasn’t been
set to the correct position, the timer light or the word
timer will flash. The meanings of these indications are
explained in the instruction books of course — but who
reads them? D.S.

Toshiba V31B

We’ve taken delivery of some Toshiba V31B VCRs
during the last month or two. Only one fault has appeared
so far, but it’s occurred on four different machines -
failure of the mains fuse for no apparent reason. In three
cases the replacement fuse held, but in the other one two
fuses went open (due, we think, to a faulty twin-plug
adaptor). Has anyone else come across this fuse blowing
problem and its cause - if there is one? D.S.

Mitsubishi HS700

Another case of fuse blowing concerned a Mitsubishi
HS700. The symptoms were no clock or channel change
due to the absence of the standby 14V rail - F902 had
gone open-circuit. The fuse can be reached after removing
a plastic part labelled “remove to gain access to fuses”, but
as I tend to ignore labels I first attempted to get at the fuse
internally, which is not easy. After changing the fuse the
machine was tried out, whereupon the fuse again blew.
The front on this model has a screen that covers most of
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the control area: a careful check showed that it had come
loose at one point, shorting R858 to chassis. Refixing the
screen stopped the fuse blowing. D.S.

Ferguson 3V29/30

A problem that’s beginning to become common on early
versions of the Ferguson 3V29 and 3V30 concerns the
motor drive amplifier board mounted behind the control
panel at the front of the machine. On later versions of
these models the panel is combined with another one, so
you won’t find it behind the control panel. The fault is
failure of the drum and/or capstan motor to rotate, usually
intermittently. This gives the symptom that the machine
fails to start or switches off when going. The cause is dry-
joints on the transistors on this panel. Q236 is particularly
suspect, but if :n doubt resolder the lot. D.S.

Horror Stories

A Sanyo VTC3000 came in with the complaint that there
was no output from the r.f. output socket, not even the
test signal. When the machine was switched on we found it
to be dead. On removing the top the r.f. converter was
seen to be disconnected: one of the phono plugs had
touched the supply pin, shorting the always 9V rail with
the result that fusible resistor R5207 had gone open-
circuit. On replacing this and reconnecting the converter
the original fault condition was present — it was cured by
fitting a replacement converter. A phone call to the
customer revealed that he’d tried checking the plugs inside
in case they were loose and had forgotten to reconnect
them before sending the machine in for attention. ..

That was nothing in comparison with the story of a
Ferguson 3V22. A man had phoned to ask how much it
would cost to have a new head fitted. He subsequently
brought the machine in. Now we’re always suspicious of
people who bring in a machine for a specific job. After all,
how to they know what’s faulty? And if they do know,
how come they can’t repair it? Anyway the machine was
put on the bench and switched on. Quick replay of a tape
showed that the head could indeed be faulty, but on
removing the top a series of horrors was revealed.

First, a bridge rectifier was dangling on four long wires
by the mains transformer — the wires went to the place
where the proper bridge rectifier should have been on the
power supply panel. Then a light was noticed, also tucked
away by the transformer. It was a bulb taped to two long
wires that went off to where the cassette larp should have
been connected. A quick check showed that the cassette
lamp and its holder were missing. Further checks showed
that one of the video heads was broken, as was one of the
record/playback switches, while all the guides had been
screwed down fully.

Out of interest we checked the serial number against
our records and found that the machine was one we’d sold
in 1980. This was intriguing because the mechanics now
fitted were of the later type introduced after August 1981.
How all this had happened I don’t know and probably
never will. My guess is that the machine had been sent to
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another “repairer” where it had sat for several months
and been robbed right and left for spares, and had finally
been thrown together from anything that could be found
when the customer had insisted on having his VCR
back! D.S.

Ferguson 3V35/36

We've had several cases where the customer has
complained of a jammed cassette in Ferguson 3V35/36
machines. What happens is that the cassette is inserted
without the operate button being on. As the machine
won’t load, the customer pushes the cassette a bit harder.
It then rides over the load switch which usually bends and
jams in the screw holes under the cassette. D.S.

Ferguson 3V29

A Ferguson 3V29 switched off after a few seconds
operation in playback. With the top removed the cause of
the problem was obvious — the head drum wasn’t rotating.
I've had this before, caused by a dry-joint on the motor
drive amplifier board, but tapping this failed to bring any
improvement. As all the motor drive transistors are
mounted on the board I decided to start here. A quick
check at one of the ics revealed that the 12V rail was
present, so meter checks were made on the transistors. All
were o.k. Further checks with the machine on then
revealed that one coil to the drum motor had no voltage
on it. Tracing this back brought to light something I should
have seen right away — there are two supplies to the board,
the 12V rail for the i.c.s and a 13V rail for the drum
motor. The latter was at 4V due to a defective regulator
on the power board — transistor Q5 and zener diode D14
had to be replaced (the transistor had a hole blown in
it!). D.S.

Anyone see this?

Here’s something odd. On April 20th a colleague noticed
that the clocks on the two ITV teletext magazines differed
by ten seconds. Did anyone else notice this? Has anyone
an explanation? D.S.

Sharp VC9300

This machine would play for three seconds after which the
reel, capstan and head motors would simultaneously stop,
leaving the tape threaded around the drum. If the play
button was then pressed, the machine would play the tape
perfectly to the end. The clue to the fault was a faint
scraping noise from the underside of the deck just before
the motors stopped. It was coming from the threading
motor, the trouble being that the after-load switch was not
always making contact. As a result, the microcomputer cut
the power when the loading motor had been on for six
seconds without the after-load switch closing. P.B.

[TT 480 (Philips VR2020)

Here’s a saga for you! The reported fault was a poor
picture, but when I tried the machine it wouldn’t play. The
head was visibly going slow: after a few seconds the
blocked rotor signal would be given and the machine
would unthread. A replacement servo panel didn’t help,
and we then discovered that the head position pulses were
missing. No current was passing through the optocoupler
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LED due to the reel rotation LED being open-circuit (the
three optocoupler LEDs are connected in series).

The next day we found that there was no E-to-E picture
due to the U322 tuner not oscillating. A replacement put
that right and it was then noticed that one of the clock
digits was missing — due to a faulty CD4511.

The poor picture (on its own recordings only) was cured
by fitting a new drum - the picture had looked as if it was
covered in small squares. Next, after running perfectly all
afternoon, the picture blanked out on playback. If the
mute circuit was overridden by connecting pins 10 and 11
of the diagnostic plug, the resulting picture looked as if
only one head was working.

The f.m. going into the luminance playback module was
o.k., a replacement module restoring the picture. This
time the fault was due to the TDA2740 i.c. As I write this
the machine is running on soak. Is two days
enough? . .. P.B.

Hitachi Disc Player

We've had a couple of cases of the disc being jammed in
the player. There’s a hole in the bottom of the player to
enable a jammed disc to be removed. In both instances the
latch that holds the disc broke and the force required to
remove the disc bent the metal runners connected to the
caddy rail assembly. As a result, the caddy rail assembly

had to be replaced as a complete unit. J.C.
Sharp VC8300

If the cassette is ejected after insertion, check the drum
belt which could be broken, stretched or off. J.C.

Sharp VC2300

The trouble was “functions dead” with the tape trapped in
the laced up position. All the mechanisms in these ma-
chines are driven electromagnetically, so the cassette can’t
be ejected even after the tape has been hand cranked back
into the cassette. We found that there was 14V going to
the 9V regulator transistor Q914 on the servo board but
no output. A quick check showed that the transistor (type
2SA770) was open-circuit. Just to add to the confusion,
there’s another Q914 on the power board. M.J.C.

Mitsubishi HS302B — and JVC

The fault was intermittent poor playback (as if one head
was going low) accompanied by white streaks. When the
covers had been removed I was amazed at the debris
inside — bits of torn tape boxes, and nuts and bolts that
had no connection with the machine. I came to the
conclusion that the family’s children had used the machine
as a post box. When the foreign bodies had been removed,
the mechanism and heads were given a good clean. After
this the playback was good, so the machine was left for
some time on soak test. Eventually the playback went low
and streaky.

The f.m. playback waveform was scoped and, as ex-
pected, one output was very low. The problem was to
decide whether the fault was to do with the preamplifier
i.c. (IC201, AN6320N) and its associated circuitry or the
heads/rotary transformer. Heat and freezer suggested that
the i.c. was suspect, and when a replacement was obtained
and fitted the machine ran for some hours before the fault
reappeared. The real culprit turmed out to be C204
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(4,700pF) which couples the output from one head to pin
S of the preamplifier i.c.

Since this fault I've had the same trouble with a couple
of JVC HR7350s. The offending capacitors here are C272
and C273 (both 0-022uF). M.J.C.

JVC HR7700

A machine that obviously escaped JVC’s quality control
appeared in our workshop recently. The complaint was no
sound on playback. On checking with a known good tape,
sure enough there was no sound. The voltages on the
audio board indicated that the machine thought it was in

the audio record mode. The commands for record, audio
dub or playback come from the mechacon board, which
was of the later type. It was found that the audio dub
command was present at some 15V, putting the machine
in the audio record mode even during playback. Checking
through the circuitry produced no logical reason for some
15V being present at audio dub pin 23 on the mechacon
board, but perseverance revealed that there was a leak
between the print tracks leading to connectors 237 and
238. Connectcer 238 is the ‘“‘not cue set” line, which is at
approximately 25V regardless of the position of the cue
switch. Scraping between the print restored the audio dub
line to 0V, with the sound now normal. M.J.C.

Teletalk

TV servicing can be enjoyable. There’s satisfaction to be
had from restoring something to working order. But
there’s a difference between doing it for fun and doing it
for a job. Many seem to have come into the profession
years ago when it was the thing to “get a good trade” after
leaving school. It might have been car mechanics, being a
draughtsman or builder, but at one time TV was consid-
ered to be a good thing to get into. Unfortunately the
wages and conditions nowadays leave a lot to be desired.

Those of us who for some misguided reason want to get
good pictures and have developed a flair for this probably
all too often feel those eyes watching us and hear the
unspoken question “why does he spend so long on the
job?” It seems that productivity and the need to maximize
profit are considered to be more important than achieving
reliability and just the right colour.

Whilst talking to someone recently 1 ventured the
suggestion that much servicing was ““just a con”. The reply
I was given was that some people want to be conned. This
often seems to be so. For example, it’s amazing how just
before Christmas you seem to get a flood of calls of the
sort that “it’s not been right for months”, “after two hours
the sound fades” and “we wanted it right for Christmas”!
If youre a field engineer the chances of putting such
matters right are not very good — unless you take up
residence. But if you call and make the right noises the
customer is usually quite happy.

The wage problem has to be seen against the back-
ground that some firms go in for conning the public in a
big way. I could go on about the case I was told about
recently — of an engineer who was asked to look at a
portable VCR brought in because the pictures were poor.
He cleaned the heads — and got his £3 an hour. The job
didn’t take more than ten minutes, but the customer
received a bill for £120, stating that a new set of heads had
been fitted. Apparently the customer was happy — but how
was he to know? In another case someone paid main-
tenance on a Telefunken set for ten years. The firm was
happy to collect the money but reluctant to fit a new tube.
It was simply boosted from time to time.

One has to acknowledge however that making honest
servicing pay is difficult. Suppose that in one or two years’
time someone with a Ferguson set fitted with the TX90
chassis pops in with a peculiar fault that takes four or five
hours to find and put right. Could you really present an
economic bill when maybe only an odd resistor had

Malcolm Burrell
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changed value? Suppose that six months later the line
output transformer failed, then maybe a new tube was
required some months after that. It would be cheaper to
buy a new set. Have we reached the point where most
faults outside the guarantee period have become
uneconomical to deal with?

Field Servicing

Field servicing has one or two advantages. You may
sometimes get home early, you're relatively free —and just
occasionally you might get to chat up someone really nice!
There are loads of disadvantages however. For a start,
because the nice man from Blogg’s fixed the next door’s
telly in ten minutes flat you're regarded as not up to much
if you have “tc get the map out” to discover why the set’s
dead.

Most people take TV for granted nowadays. This
applies to servicing as well. “My husband — he’s a plumber
— says it can’t be much. Probably the picture valve.” You
sometimes want to say that if he knows so much about it
why doesn’t he fix the set himself?

You can leave the wrong impression behind in the rush
to get from one job to the next. If you know the sets with
which you’re dealing, it’s quite easy to come to a quick
decision most of the time. You change say “R23” know-
ing that in 99 per cent of cases this will cure the fault. You
even get to the stage where you've forgotten what R23
actually does! Field servicing becomes a matter of tearing
from one place to the next and going through the motions.
A great many faults don’t even present themselves for
diagnosis. Given that “the colour goes after three hours”,
you have a quick tap around, then check the reference
oscillator adjustiment and the tuning. In 75 cases out of
100 you won’t have to go back again.

This tends to get rather boring. So much so that it
comes as a relief to do a stint at the bench and deal with
some awkward faults that require a logical approach.
Perhaps this is why I tend to get furious when I see the
field approach used in the workshop to get a high
throughput. You know the sort of thing: switch on, get
picture, can’t be much wrong, quick twiddle then back to
the car magazine.

Problems with Plastics

I had a problem with a Thorn 8500 chassis not long
since: the brightness tended to fluctuate, and it seemed
that the slider of the brightness control was intermittent. It
transpired that the problem was due to the tag at one end
of the control. Since the tag at the opposite end was
unused, could I connect the wire to this and turn the
control upside down? Removing the control panel assem-
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bly, I was amazed to find that the plastic bracket that
holds the control in place was disintegrating. I managed to
effect a satisfactory repair, but wondered why the plastic
should be in such a condition in a position where there’s
little stress.

Such problems are not uncommon on elderly sets. The
on/off switch brackets on these and other sets frequently
give up, and mounting by means of self-tapping screws in
plastic cabinet fronts causes a lot of problems. The GEC
C2110 series is notorious — either the switch falls inside or
the push-button bank comes away. Repairs are often
possible by removing the old mounting flanges and fitting
long 6BA screws with spacers — provided there’s no risk of
them touching the chassis metalwork.

More drastic damage can suddenly occur. The plastic
cabinet of a GEC set split almost in two one night. Not
long ago a customer with a Thorn TX set found that the
aerial socket had become loose — its mounting to the
plastic chassis frame had broken.

Remember those little tuning ferrules used with RBM
tuners? Nice and pliable when new, they became brittle
and fell off after a few years’ use. There are also
component failures — for example the line output trans-
former used in the Philips 210 series chassis.

The use of plastics has caused a lot of problems in the
past, maybe because ageing effects were not fully under-
stood. One hopes that plastics technology has improved.
The Thorn TX90 is a good set for example, but with so
much plastic used in its construction one can’t help
wondering whether it might self-destruct after some eight-
ten years’ service.

It’s fair to expect ten years’ use from a modern TV set.
How much longer should you be able to expect if it’s been
properly serviced?

The Reconditioned Set Market

Secondhand colour TV sets seem to be on offer at ever
lower prices. A few years ago I looked into a shop where
signs above a number of clean and well-appointed colour
sets, at high prices, declared that they were fitted with
reconditioned tubes. I've recently heard of ‘“recondi-
tioned” colour sets being on sale “from £35”. This would
be the price of a reconditioned tube alone. How is it all
possible?

I once had cause to complain about a hybrid GEC
colour set that had been sold a week or so previously with
a three month guarantee. When it came back I found that
there was enough dirt inside to grow potatoes in. The
fault, no sync, was caused by the sync separator’s 56k}
collector load resistor having burnt up. In the process it
had damaged the flywheel line sync drive coil. Not an
expensive repair, especially with so many scrap panels
available, but with a bit of attention to known stock faults
the trouble could have been avoided. I was promptly told
that these ex-rental sets were being *“‘got rid of". The same
set came back as a chargeable repair shortly afterwards.
“Too old, not worth it” I said, and was quickly rapped
across the knuckles again! Surely if you want to keep your
customers the sets you sell should come up to a reasonable
standard?

Even if you don’t advertise the sets as reconditioned,
the customers will tend to assume that they have been. A
lot can be done without too much trouble. Inspection will
reveal charred print and resistors and swollen capacitors,
and you should know the things to look out for on
particular chassis. Does the on/off switch feel right or does
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it have a feeble click? Tube boosting is a dubious business
and seldom lasts very long.

The law of the secondhand set jungle is to sell at
ridiculous prices whilst making a handsome profit. In
other words you use cheap labour to get the sets going
then flog them in the hope that they won’t go wrong
during the guarantee period. An engineer I once knew
maintained that technicians should always adopt a logical
approach, and that the practice of bodging would degrade
their skills. His worst fears seem to be coming to pass in
this cut-price field.

Brightness Fault

My friend Len popped in one day with his Pye T173
portable (Philips TS7 chassis) . “It’s the brightness con-
trol” he said. The control worked, but you couldn’t get
sufficient brightness — only the highlights were visible. I'd
not worked on one of these sets before, and first suspected
inadequate first anode voltage. A quick check revealed
that this assumption was wrong, but the tube’s grid was at
only 25V instead of 65V at maximum brightness. Further-
more the voltage at the slider of the brightness control
increased as the control was moved from minimum to the
mid-position, decreasing slightly as maximum was
approached. I also noticed that the voltage at the top of
the control varied. Obviously something was pulling the
voltage down. The prime suspect was the slider’s
decoupler C188, but this proved to be blameless. With
some trepidation I checked with the tube’s base removed.
Fortunately the result was the same.

After running out of further ideas I disconnected the
slider and measured the voltage there. The same thing
happened, so the control was clearly leaky. As I didn’t
have a direct slider replacement, the track was removed
from the control for inspection — it’s quite easy to do this.
The cause of the leakage was then apparent — a film of
carbon had formed at the bottom between the track and
the wiper’s track. Cleaning and reassembly provided a
complete cure.

That KV1810 Again

My Sony KV1810 Mk. II is beginning to show its age
but had been working well enough when I lent it to
someone. It was returned in a damp van and when I
switched it on all I got was a puff of smoke. This had come
from R608, which is in series with the start-up gate-
controlled switch Q602 and had gone open-circuit. The
fuse had held and, as it turned out, the demise of R608
was a bit of a red herring.

The chopper drive circuitry was checked whilst powered
by an 18V battery, with no mains input — the correct
procedure with this set. Scope checks showed that the
monostable circuit and the chopper driver transistor were
working, but there was nothing at the gate of the chopper
GCS Q603. I began to suspect the driver transformer, but
a meter check proved that it was o.k. By chance I put the
scope’s probe on the transformer connections and got a
waveform, so there was obviously a break in the print.
Meter checks brought me to the connections to Q603
itself: the pads for the gate and cathode connections had
lifted fractionally and cracked.
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