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" 5= & Phone David Allen
W) 9" 0734-876444

Phone Stan Perkins

0734-8/6444

Phone Frank Pratt

0734-876444

. W Phone Philip Pratt
> 0734-876444

Ferguson

GEC
Fidelity

Amstrad, Akai, Fisher,
Mitsubushi, Moulinex, Goldstar,
JVC, Nat Panasonic, Pioneer,
Matsui, Saisho, Samsung,
! Salora, Sanyo, Sony, Toshiba,
. Yamaha and many others.

Phone Mike Curtis

s 0602-870789

~ You will not be disappointed, they
know what they are talking about
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COPYRIGHT

© IPC Magazines Limited, 1990. 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 advertise-
ments should be addressed to the
Advertisement Manager, “Television”,
King’'s Feach 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.

INDEXES AND BINDERS

Indexes to Vols. 36 and 37 are available at
80p each from the Editorial Office {(address
above).

Binders that hold twelve issues of
Television are available for £4.50 from
Television Binders, 78 Whalley Road,
Wilpshire, Blackburn BB1 9LF. Make
cheques out to “Television Binders''.

SUBSCRIPTIONS

Annual subscription £20 UK, £24 overseas
by surface mail (air mail rate on
application). Send orders with payment to
Quadrant Subscription Services Ltd.,
Oakfield House, Perrymount Road,
Haywards Heath, Sussex, RH16 3DH.

BACK NUMBERS

Subject to availability, copies of issues
published during the last 12 months are
available at £1.80 each from Television,
John Denton Services, Unit 13, Thornham
Grove, Stratford, London E15 1DN. Please
make cheques/postal orders payable to IPC
Magazines Ltd.

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. Correspondents should
enclose a stamped addressed envelope.
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Leader
Teletopics

News, comment and developments.
Next Month in Television

Letters
Including a blanking modification for the Philips G8
chassis to remove teletext interference and advice on
selling second-hand equipment and repairing valve
radio receivers.
Long Distance Television
DX conditions and reception and news from abroad.
VCR Clinic
Reports from Eugene Trundle, Philip Blundell, AMIEIE,
Colin McCormick, Alfred Damp, Bob McClenning and S.
Da Costa.

Roger Bunney

Ferguson’s BSB Receiving System lan Bowden
The characteristics and performance of Ferguson’s BSB
satellite TV system.

Servicing the Panasonic U4 Chassis Nick Beer

This chassis was used in a very wide range of models,
all with remote control and many with teletext. Operation
of the switch-mode power supply and guidance on
various fault conditions including the early microcomputer
control/tuning system that gave trouble.
CD-l Conference
The companies that back the CD-I system recently held
a conference to outline the current state of the system
and its potential for users.
TX9 SECAM Madification Richard Edeson, G4FBA
Many French programmes are now available via
satellite transponders but have SECAM colour. How to
adapt the Ferguson TX9 chassis for dual-standard
colour decoding, using the TDA3561 chip. With a satellite
TV receiver you can then sit back and enjoy French TV
in colour.
Triple Trouble

CD Player Casebook
Reports from Mike Leach, Philip Blundell, AMIEIE, Joe
Cieszynski, Ronald Aranha, Nick Beer and Keith H.C.
Parker.
Test Report: Muter BMR90 CRT Tester-Rejuvenator Eugene
Trundle

George Cole

Les Lawry-Johns

The BMRS0 analyser-rejuvenator was tried out on a
wide range of tubes that had various faults. It proved to
be one of the best.

TV Fault Finding
Reports from Philip Blundell, AMIEIE, Sergio Roncella,
Hugh MacMullen, Chris Avis, Roger Burchett, Joe
Cieszynski, A.P. Farnborough and Stephen
Leatherbarrow.

Could Some Japanese Gent Explain? Steve Beeching, T.Eng.
Dealing with some recent camcorder faults was not
helped by curious design features.

Test Case 332

De Luxe Component Tester, Part 2
How to use the de luxe component tester to check a
wide variety of components and make signature
waveform, continuity and in-circuit tests.

OUR NEXT ISSUE DATED SEPTEMBER WILL
BE PUBLISHED ON AUGUST 15

David Botto
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45p
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80
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85p
s5p

50p
50p

100p
35p
2

TIS91
TIS93
vK1010

2N 5320 90p
2N.5321 80p
2N.5366  28p
2N.5401 12p
2N.5448 12p
2N5496  BOp
2N.6107 40p
2N.6109 40p
2N6254 110p
2ZN6292  40p
N.6384 120p
2N.6385 120p
2NB403  160p
3N.143 85p
DIODES
Ractifier
Diodes
AA119 9
BY100 40p
BY103 32p
BY126 8p
BY127 8p
BY133 8p
BY164 40p
BY179 35p
BY184 32p
BY196 20p
BY206 11p
8y207 11p
Y208 18p
ey210 22p
8y225 120p
B8Y226 18p
By227 19p
Y228 32p
Y296 20p
Y298 26p
Y299 28p
YX10 15p
YXS5/350 30p
BYXS/600 30p
BYX70/500 32p
8YXJW/B00  36p
0A47 8p
0A%0 8p
QA9 8p
0A200 7p
0A202 b
IN.914 2p
iN.4001 ap
1N.4002 ap
IN.4003 ap
1N.4004 4ap
IN.4005 4p
IN.4006 4p
1N.4007 sp
IN.4148 2p
IN.5400 9p
IN.5401 10p
IN.5402 10p
IN.5403 11p
IN.5404 11p
IN.5405 12p
IN.5406 13p
IN.5407 13p
IN.5408 13p
SKEAF2/06 60p
SKE4F2/08 70p
SKE4F2/10 90p
I.C. SOCKETS
8pin 6p
14pin 8p
16pin 3p
18pin 12p
20pin 14p
22pin 18p
24pin 18p
28pin 20p
40pin 25p
ZENER
400MV
8YZ88 RANGE
V7to 39V 6p
1.3W
BZX61 RANGE
V71039V 12p
CRYSTALS
Freq In MHZ
1.00 260p
200
2.45670 180p
200p
3 276 115p
35795 95p
4.0 110p
4194 130p
443 95p
49152 150p
5.0 130p
6.0 116p
80 125p
8.867 125p
10.0
1.0 280p
12,0 120p
140 125p
14.756 200p
15.0 160p
16.0 130p
180 130p
18.432 130p
240 250p
480 160p
VOLTAGE
REGULATORS
7805 35p
7806 35p
7808 36p
7812 38p
7815 I5p
7818 35p
7824 35p
7905 35p
7906 40p
7908 40p
7912 40p
7915 40p
7918 40p
7924 40p
78L05 28p
78L08 28p
78L12 28p
78L15 28p
7818 28p
78L24 28p
79105 40p
79108 40p
79042 a0p
9L1S 40p
7818KC 100p
7824KC 100p
LM309K  100p
LM31T7K 2209
LM317T  180p
LM323K  420p
Lm723 40p
78HGKC  570p
78HOSKC  800p
78H12KC  700p

78GUIC  190p
79GUIC  215p
79HGKC P
VALVES
DAF96 80p
96 50p
DL92 60p
DY86 BOp
DY87 60p
DYB02 T5p
EABC80 80p
EB3 44p
EBF80 asp
EBF89 50p
ECC82 80p
CC83 80p
ECC84 70p
ECC8S
ECH81  100p
ECHB4 70p
180 85p
L82 80p
ECL84 70p
ECLSS 70p
ECLB6 90p
80 85p
EF8S5 65p
EF89 85p
EF183 75p
EF184 85p
EL34 250p
EL36 80p
EL84 750
ELSS 85p

EYB6 4asp
EY87 46p
EY88 85p
EZ35 e5p
80 70p
EZ81 56p
G 200p
7 100p
PCC85 80p
PCFB0 80p
PCF200 135p
PCF&01 110p
PCF802 P
FB06 116p
PCH200  100p
PCL81 a2p
PCL82 80p
PCLBA 50p
PCLES
PCL86 80p

PL36 120p
PLB2 60p
PLE3 80p
PL84 80p
PLSS 180p
PL500  110p
PL504  120p

PYB1 90p
PY88 70p
PYS00A  190p
LED.S
LED 3MM REDBp
LED 3MM
10p

LED 3MM

GRN 10p
LED 5MM REDSP
LED 5MM

YEL 10p
LED 5MM

GRN 10p
RECTANG.
LED.s
RED 1
GREEN 15
YELLOW  1Sp
LINEAR (C'S

203

AN-241 Sp
AN-245

AN-247  230p
AN-252  150p
AN-2589  250p
AN-262  140p
AN-271  230p
AN-272 48
AN-274  250p
AN-301  330p
AN-303  250p
AN-304

AN-305  320p
AN-315  210p
AN-316 3

AN-5732  160p
AN-5763  170p
AN-6135 180p
AN-6320

AN-7178  270p
AY3-1015 290p
AY3-1270 800p
AY3-1350 450p
AY3-8910 360p
AY3-8912 400p
BA-301 65p.
BA-311 80p
BA-313 60p
BA-333 100p
BA-340 150p
BA401 60p
BA-402 60p
BA-511 160p
BA-514  160p
BA-516 150p
BA-S21 160p
BA-524 240p
BA-526 188p
BA-527 95p
BA-632 140p
BA-634  290p
BA-536  180p
BA-545  180p
BA-612 160p
BA-656 150p
BA-658 380p
BA-684 400p
-685 400p
BA-1310  180p
BA-1320 110p
BA-1330 160p
BA-1360  160p
BA-4403  220p
BA-5101
BA-5102 250p
BA-5204 200p
BA-6402 250p
BA-5406 80p
BA-5408 220p
BA6104 280p
BA-6135 250p
BA-52( 250p
BA-6208  320p
BA-6304 190p
BA- 200p
BA-6410 220p
BA-6411  2560p
A-6933 50p
BA-7001  150p
BA-7004 200p
BA-7007  200p
BA-7021 180p
BA-7022  350p
BA-7752 50p
BA-7755  150p
A-8420
CA-3011  110p
CA-3012  150p
-30: 9sp
CA-3046 60p
3048 190p
CA-3052  190p
3054  95p
CA-3059
-3060 280p
CA-3065 210p
CA-3080E 60p
CA-3085 13Sp
CA-3086 55p
CA-3088E  200p
CA-3089E 150p
CA-30890 250p
CA-3130E  80p
CA-3130S 100p
CA-3134E  280p
CA-3140E  38p
CA-3160 asp
CA-3161E 140p
CA-3162E 450p
CA-3%; 230p
CA-3193E 230p
CA-3240E  90p
CA-3260E 170p
CA-3290E 150p
ER-1400  200p
HA-1125  150p
HA-1137W 136p
HA-11
HA-1156  110p
HA-1187  150p
HA-1199  145p
HA-1319  240p
HA-1338  300p
HA-1339A 350p
HA-1366WR
160p
HA-1367 300p
HA-1368  160p
HA-1372  300p
HA-1374  230p
HA-1377  200p
HA-1388  320p
HA-1389  210p
HA-1332  230p
HA-1334  280p
HA-1397  250p
HA-1 240p
HA-1452  120p
HA-1457  120p
HA-11219 280p
HA-11221 2t0p
HA-11223 P
HA-11225 170p
HA-11226 410p
HA-11235 170p
HA-11251 240p
HA-11423 210p
HA-11714  400p
HA-11724 800p
HA-12002 300p
HA-12003 250p
HA-12005 400p
HA-12017 130p
-1 170p
HA-13002 250p
HA-13006 400p
HA-13007 400p
HA-13108 350p
HA-13412 600p
HA-13432 400p
HA-17301 250p
HA-17458 100p
HA-17524 280p
HA-17555 100p
HA-17558 100p
HA-17723  150p
HA-17747 150p
HA-17805 100p
HA-17806 100p
HA-17807 100p
HA-17808 100p
HA-17201 150p
HA-17902 150p
HA-17304 150p
ICL-7106 650p
ICL-7107  980p
ICL-7611 _90p
ICL-7660  240p
ICM-7655  80p
ICM-7556  130p
KA-2206 150p
KA-2210  230p
KA-2212 80p
KA-2213 30p
KA-2261 100p

LA-1130  240p
LA1150  150p
LA-1185 150p
LA-1201 78p
LA-1210 140p
LA-1222 80p
LA-12. 130p
LA-1231  210p
LA-13 200p
LA-1365 120p
LA-1 220p
LA-1385  170p
LA-1460 220p
-2000  150p
LA-2101  270p
LA-2200  190p
LA-3101  180p
LA-3160 120p
LA-3201 20p
LA-3210 5p
LA-3220  100p
LA-3300 140p
LA-3301  110p
3350  110p
LA-3361  100p
LA-3375  300p
-4030 180p
LA-4031  140p
LA4032 140p
-4051  160p
LA-4100 85p
LA4101  80p
LA4102  120p
LA4110  120p
LA-4112  120p
LA4120  270p
LA4125  200p
LA-4126  240p
LA-4135 250p
LA-4137 180p
LA-4140 70p
LA G160 220p
LA-4180  300p
LA-4182 190p
LA-4190  300p
LA4192  180p
LA-4200 130p
LA-4201  120p
LA4220  120p
LA-4260 230p
LA-4261  300p
LA-4270  300p
LA-4420 140p
LA-4422  130p
LA-4430  130p
LA-4440  230p
LA4445 260p
LA4460 170p
LA-4461  170p
LA4500 230p
LA-4505  260p
LA-4507  380p
-4 260p
LA4510  160p
LA-G520 230p
LA4530 260p
LA-4540  300p
LA-4550  200p
LA4565  220p
LA-4560 300p
LA-4570  300p
LA5112  120p
LA-5523  150p
LA5527  180p
LA-5700 300p
LA-6324  200p
6358 100p
LA-7011  220p
LA-7031  280p
LA-7033  400p
-7 280p
LA-7042  280p
-7 300p
LA-7224  150p
LA-7230  500p
LA-7505 250p
-7 250p
LA-7507  250p
LA-7508  250p
LA-7520 500p
LA-7620 500p
LA-7621 B80Op
LA-7751  460p
LA-7755  300p
LA-7770  300p
-7 180p
LA-7801  280p
LA-7802 300p
LA-7806  260p
LA-7808 260p
LA-7810  300p
LA-7811  300p
LA-7820  250p
LA-7822 280p
LA.7823  280p
LA-7910  150p
LA-7920  150p
LC-7131  280p
LC-7132  400p
LC-7137  450p
LF-347  110p
LF-351 45p
F-3 48p
LF-355 60p
LF-356 60p
LF-357 70p
LF-398 300p
LM-301 26p
LM-307 42p
LM-308CN  70p
LM-311 36p
LMm-318 120p
LM-319 165p
LM-324 35p
LM-; 115p
LM-335Z 120p
LM-337 50p
LM-339 37p
LM-348 56p
LM-358 45p
Lm-377 220p
M- 100p
LMm-381 150p
iM-382 130p
LM-384  130p
LM-386  85p
LMm-387  100p
LM-392 100p
- 56p
LM-709DIL  30p
LM-710 45p
LM-711 85p
LM-723 40p
-733 80p

M-74 58p
LM-748  35p
LM-1458  33p
LM.1889  400p
LM-3900  40p
iM-3%09  80p
LM-3911  160p
LM-3914  250p
LM-3915  255p

M-3916  290p
M-51102  290p

M-51514

180p

M-51515BL 1209

M-61516
M-61518

MB-3515

AA- 1274
A 5000
AA-5010
AA-5012
SAA-5020
SAA-5030

AA |272C 28°p

SM 5040A2809
B 400p
A S0s0 420 »

TK-011
TK-015
TK-016
TK-025
TK-043
TK-056
TK-077

TK. 800p
TK-0070 1100p
TK-0080 6!

ﬂ'g:h:
EERE

620p

nznp
540p
560p
§75p
600p
200p
550p
560p

TK4773 1000p
TK-4793 1180p
TK4303 820p

T 850p
STK-4873 1100p
TK-4893 1400p
TK-4913 1220p
TK-5314 625p
TK-5315 650p
TK-5322 620p

550p
TK-5325 650p
TK56332 300

%

TK-5421 628p

800p
TK-5431 650p
TK-5434  650p

TK-5451 550p
TK-5457 425p

T

TK-7408

TK-7410 1200p
TK.7554 1000p
TK-7563 1000p
TK-8050 880p
TK-8250 700p
TK-8260 1500p

TR-370  650p

TA7130  80p
TA7137

A-7130  130p
TA-7157  140p
TA7176  240p
TA-7193
TA7200 2
TA-7203  180p

TA-7207 150p
TA-7208  148p
TA-7210  200p
TA- 7214 260p
TJA-7217  145p
TA7220 220p
TA-7222  120p
TA7223  210p
TA-7225  300p
TA-7226 290p
TA-7227  190p
TA-7229  300p
TA7230  170p
TA-7232  250p
TA7: 250p
TA-7237  400p
TA-7238  400p
TA-7240  260p
TA-7241  260p
TA- 7242 290p
TA-7243  380p
TA-7245 450p
TA-7267 290p
TA-7263 850p
TA-7270  250p
TA-7271  400p
TA-7272  260p
TA-7273  350p
TA-7274  260p
A-721
TA-7281 2709
TA-7282 260p
TA-7283  260p
TA-7288  250p
TA-7299  400p
TA7310  100p
TA-7312  120p
TA-7313  110p
TA-7314  210p
TA7315  200p
TA-7317P 240p
TA-7324  200p
TA-7325 90p
TA-7328  200p
TA-7335  200p
TA-7336  250p
TA7341  280p
TA-7343  250p
TA-7357  400p
TA-7 200p
TA-7401  400p
TA-7607 270p
TA-7608  380p
TA-7609  270p
TA-7611  280p
TA-7612  360p
TA-7614  230p
TA-7616  400p
TA-7621  520p
TA-7622 420p
TA-7625 420p
A-7621 240p
TA-7629  420p
TA-7630  300p
TA-7632  400p
TA-7640 180p
TA.7641  170p
TA-7658  130p
-7 160p
TA-7680 480p
TA-7688 250p
7698 720p
TA-7699 1200p
TA-7705  300p
TA-7745  300p
TA-7750  200p
TA-7751 250p
TA-7768  250p
TA-7769  300p
TA-7774  300p
TA-7784  250p
TAA-550 25p
T.0a,02,0-
611812 100p
[AA-66 00p
TBA-120S 40p
TBA-395
o 70p
TBA-520 120p
TBA530  120p
TBA-540 100p
TBA560 120p
TBA-800 40p
TBA-810AS 60p
TBA-820 65p
TBA-820M 50p
TBA-920 120p
TBA-950  100p
TBA-990 120p
TCA-240 200p
TCA-740 130p
TCA. 90p
TCA-340 100p
TCEP-100 100p
TDA-1001 200p
TDA-1002 2
TDA-1003 15
TDA-1005A 220p
A-1008
TDA-1010A 100p
TDA-1011 100p
TDA-1012 120p
TDA-1013A 120p
TDA 1015 100p
-1020 150p
TDA 1022 350p
TDA-1023 200p
TDA-1024 200p
TDA-1025 320p
TDA-1028 220p
TDA-1029 250p
A-1035 120p
TDA-1037 190p
TDA-1044 250p
TDA-1048 225p
TDA-1
TDA-1054 200p
TDA-1059  80p
TDA-1060 190p
TDA-1070
TDA-1074 420p
TDA-1082 290p
TDA-1083 200p
TDA-1085 400p
TDA-1097 550p
TDA-1104 BOOp
TDA-1151  80p
TDA-1154  SOp
TDA-1170  100p
TDA-1180 1 609
TDA-1130 100
TDA- | zooa 809
TDA-
TDA-I 235 350p
DA-1236 295p
TDA-1270 200p
TDA-1410 210p
TDA-1412 100p
TDA-1420 200p
TDA-1470 140p
TDA-1510 380p
TDA-1

512 200p
TDA-1515A 250p

TDA-1520
TDA-1522

3
200p

TDA-1524

3509

TDA-1541 1600p
TDA-1670A 300p

TDA-1701

320p

TDA-1770A 300p
TDA-1870A 300p
TDA-1872A 450p

TDA-1904

120p

TDA-1908A 90p

TDA-1340
TDA-1941
TDA-1950
TDA-2002
TDA-2003
TDA-2004
TDA-2005
TDA-2006

280p
300p
280p

70p

00p
TDA-2054M120p

TDA-2170
TDA-2190
TDA-2270
TDA-2320
TDA-2510
TDA-2524
TDA-2532

TDA-2541
TDA-2542
TDA-2543
TDA-2545
TDA-2556
TDA-2560

TDA:2575A 100p

TDA-2577

180p

TDA-2578A 200p

TDA-2579
TDA-2581
TDA-2582

TDA-2590 2

TDA-2593
TDA-2594
TDA-2595

2508
155p
160p

00p
150p
300p
300p
480p

TDA-2600
TDA-2611A 100p

TDA-2654
TDA-2670
TDA-2690
TDA-2760

TDA-3190

250p
150p
100p
400p

100p

TDA-33008 480p
TDA-33018 380p
400p

TDA-3303
TDA-3310

TDA-3590

TDA-3592A 350p

TDA-3640
TDA-3650
TDA-3651
TDA-3652
TDA-3653
TDA-3654
TDA-3710
TDA-3800
TDA-3810
TDA-3950
TDA-4050
TDA-4180
TDA-4290
TDA-4400
TDA-4420
TDA-4421

TDA-9503
TDA-9513

350p
300p
250p
350p
150p
200p
320p
350p
300p
300p
250p
400p
250p
350p
180p
400p
250p
500p



LINEAR IC'S

— Cont.
TEA-1002 650p
TL0-61 40p
TLO-64 80p
TLO-71 38p
072 55p
TLO-74 92p
o8 40p
TLO-62 a6p
TLO-83 67p
TLO-84 80p
ULN-2002  70p
ULN-2003  69p
ULN-2004  69p
ULN-2068 270p
ULN-2803 130p
ULN-2804 170p
UPC-16C  160p
UPC-20C  220p
UPC-554  130p
UPC-655  60p

UPC-556H  80p
PC.

UPC-566

UPC571  220p
UPC574  60p
UPC-575C2
UPC-576
UPC-577
UPC-580
UPC-592
UPC 535
UPC596 1
UPC 1001
UPC-1018
UPC-1020
UPC-1023

90p
200p

180p
60p
UPC-1158H2 70p
upPC
1167CL
UPC-1181
UPC-1182
UPC-1183
UPC

170p

8

UPC-1278 240p
UPC-1335V 320p

UPC-1368H 425p
UPC-1373  85p
UPC-1378
UPC-1382
UPC-1394
UPC-1397
upPC-

1403CA
UPC-

1420CA

210p
110p
170p
450p

750p

500p
100p
200p
UPC-1504C 400p
UPC-1505C 400p
upC-

1517CA  400p
UPC-1525C 400p
UPC-1536C 550p
UPC-1571C 300p
423 1

N-4 00p
ZN-424  100p
ZN-425  320p
ZN-426  260p
ZN427  560p
ZN-428  a25p
ZN429  215p
ZN-435  340p

N448  510p
ZN459  190p
ZN-1034  170p

N-1

- 640p
ZNA-134H2150p

ZNA-234€ 920p
JAPANESE

TRANSISTORS
254473 35p
25A4%0  60p
25A505  120p
25A509  120p
25A550  150p
2SA562  50p
25A603  100p
25A-606  300p
25A€608  15p
25A634  50p
25A-636  50p
25A640  60p
254673  20p
25A-684  60p
254639 100p
25A.708  300p
25A-715 p
25A720  20p
25A-725  80p
25A726  25p
25A733  30p
25A-747A 600p
25A798  55p
25A-748  90p
25A-769  130p
25A-770  200p
25A-771  130p
25A-781  150p
25A-738  55p
25A-814  170p
25A844  30p
25A872  40p
25A-872A  50p
25A-886  90p
25A8%9  60p
254907  650p
25A-909  700p
254913 200p
25A-916  30p
25A921  50p
SA-9: a0p
25A-934  40p
25A-935  40p
254937 40p
25A-939  140p
25A-940  50p
25A950  25p
25A952  50p
25A953  60p
254954 75p
25A958  70p
25A965  60p
254966  70p
25A.968  70p
254970 50p

25A.979

B 546

ggiggdeg

@D DD DD EDEDDEEED
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SeEtRiis

NN RN N MM N NN DN NN N R
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85p

28C-1114
28C-1115
25C-1116
25C-1161
25C-1162
25C-1164
25C-1172
28C-1173
25C-1195
25C-1212
25C1213
28C-1214
28C-1215
28C-1216
25C-1226
25C-1278
28C 1279
25C-1306
25C-1308K
28C 1312
25C-1317
28C-1318
28C-1325
25C-1327
25C-1328
25C-1342
28C-1345
28C-1358
25C-1359
25C-1383
25C-1384
25C-1390
25C-1333
25C-1398
25C-1403
25C-1407
28C-1413
25C-1419
25C-1424
25C-1446

NN NN
@ AANANDG

PR P D P ]

P

POO0OC
&
@

yNNNNNN

O8EEEE
3
g
3

28c-21

a15p
280p
290p
110p

35p

150p

210p

60p
200p

25C-2228A 60p
25C-2229  25p
25C-2230  80p
25C-2233  100p
25C2235  60p
25C2236  30p
25C-2237  600p
25C-2238  70p
25C-2240
25C-2258
25C-2259
25C-2271
25C-2274
25C-2275
25C-2278
25C-2290
25C-2291
25C-2295
25C-2298
25C-2307
25C-2308
25C-2312
25C-2314
25€-2320
25C-2324
25C-2329
25C-2331
25C-2333  200p
SC-2334

25C-3178

28C-3179
25C-3181
2SC 3209
28C-3212
25C-3225
25C-3244
2SC-3246
2SC-3260
28C-3261
25C-3263
25C-3264
25C-3277
25C-3280
25C-3281
25C-3293
25C-3298
25C-3299
25C-3303
25C-3306
25C-3316
25C-3327
25C-333
25C-3333
25C-3385
258C-3356
25C-3358
25C-3378

160p
240p
120p
510p
100p

80p

70p
400p
500p
350p
510p
280p

2SD-789
28D-792
25D-794

ARV R
PO0O00TPC
8
2

D-1441

NNEENENENEEN SR RE RN NN
0O 9

80p
400p
100p
140p
450p

400p
450p
550p
400p
100p
150p
200p

80p
400p
160p
200p
250p
260p

28D-1608 210p  2SD-1941
28D 1609 100p 25D-1984
25D 1632 500p 25J-43
2SD-1649 260p  25J-50
2SD-1851 270p 25077
2SD-1663 450p  2SK-19
25D-1666 120p  25K-49
25D-1667 120p 25K-55
250D-1668 120p  25K-68
2501677 300p  25K-134
2501739 450p  2SK-135
2501783 100p  25K-147
25D-1815 100p 2SK-192
2SD-182% 120p  2SK-195
2SD-1843 100p  2SK-197
25D 1846 350p 25K-312
2SD-1884 300p 25K-323
28D 1910 280p 35K-88

BRIDGE RECTIFIERS

w005 1A/50V
wo1 1A1100V
w02 14200V
w04 1A/400V
w06 1A/600V
wOsB 1A/800V
BR81D 247100V
BR820 2A/200V
BRS4D 247400V
BRS6D 2A/600V
BR8SD 2A/800V
BR32 347200V
BR34 3A/400V
BR36 3A/600V
BR62 BA/200V
BR&4 6A/400V
BR251 25A/100V
BR252 25A/200V
BR254 25A/400V
BR256 25A/600V
BR258 25A/800V
BR351 354/100V
BR352 35A/200V
BR354 35A/400V
BR356 35A/600V
BR358 35A/800V
BY164 1 5A/100V
BY179 1.5A/800V
TRIACS

TIC2060 AAI400V
TIC2250 GA/A00V
TIC2260 BAMOOV
TIC2360 12A/400V
TIC2460 16A/400V
TIC2530 20A/400V
TIC263D 25A/400V
T28000 BAADOV
THYRISTORS
(SCR's)

2N 5061 0.8A/60V
2N 5062 0.8A/100V
2N.5064 0.8A/200V
€1060 AA1A00V
TIC116C 8A/300V
TIC116D BAA0OV
TICT16M BA/G00V
TIC126D 1240400V
TIC126M 12A/600V
2N.4444

BR103

BR303

81106

BT116

8T119

onz1

TiCaq

TIC45

Tica7

17088

17089

727

15/80H

15/85R

$G613

* ok ok h ok k x k kR
- UHF TUNERS
* U322L0

* U341

* u3az

LR B BN 2NN S T 2 O I

VIDEQO LAMPS

UNIVERSAL VIDEQ LAMPS
12V.60 mA (300mm WIRES}
RED OR BLUE

VIDEQ LAMP FOR PANASONIC

CASSETTE DC MOTORS

v

v

12v Cw
12V CCW
13.2v CW
13.2v CCW

L A

P

L R R
MONG HEAD

STEREQ HEAD

MINI HEAD

AUTO REVERSE HEAD

L
UNIVERSAL TRIPLERS
SONY ON/OFF SWITCHES
PHILIPS SWITCHES

K30, K35, K40, KT3, KT4

* ok

* k ok

LR S B Y

*

*

CASSETTE TAPE HEADS

*

*

*

500p
150p
425p
425p
350p

a5p

50p
100p
100p
a15p
415p
160p

45p
150p

7500

130p
70p

260p

@

2

k-]
P

240p
240p

VIDEO HEADS

AKAI

V§-109/201/202/301/303 £24.00
AMSTRAD

VCR 4500/5200/3000 £14.50
VCR 7000 £18.00
VCR 6000/6100 £21.00
TVR2/TVR3IN: 14600/VCRA600 MKIY/

VCR4700 £15.00
FUNAI

£11/VIP1000/VP1400/VCR4000 £20.00
FISHER

FVHP510/520/530/615/622/710/715/720¢
721722910 £16.00
VBS7100/VBS7500/VBS9900 £29.00
VBS7000/VBS9000 £29.00
FVHP975 £32.00
GOLDSTAR

8000 3HSSDB £23.00
GVHS51/GVH1221/VCP4000/

VCP4100/VCP4200 £21.00
HINARI

VXL2VXLIVXLAVXL20VXL2S £19.00
VXLSV20H £22.00
VXL6 £24.00
VXLBVXLIVXLIOVXLI £24.00
VTV100/VTV200 £24.00
HITACHI

VTIINVTI4VT33 £16.00
VTINTIIVTI9 £35.50
VT35/VT38/VT33 £35.50
VT120VT220/VT225 £31.50
V13000 £14.00
VT5000/VT5500 £19.00
VT650G/VT7000VT8000/VT8300/VT8500/
VT8700/VT9300/VTI500/VT9700 £16.00
VT8VTs6 £41.00
V165 £40.00
VT130/VT138/VT250/VT255 £29.50
VTEIENVTE2ENVTEIVTES £25.00
T

VR3605/VR3905 £8.80

VR3833/VR3906/VR3913/VR3914/VR3935/VR3943/
VR3954/VR3963/VR3975/VR3985/VR3986  £8.80

JVC & FERGUSON
JVC/AKAVFERGUSON 3HSS

{FOR ALL MODELS) £8.80
JVC 3HSS
HR3300/HR3320/HR333WHR3350/HR3360/
HR3750/HR3860/HR4100WHR7200/
HR7300/HR7350/HRD220 £8.80

FERGUSON 3HSS
3290/8903/8940/3V00/3V06/3V22/3V29/3V30 £8.80
JVC 3HSSL PIN
HR2200/HR3660/HR7600/HR7610/HR7650WHR7700/
HRD110/HRD111/HRD120/HRD121/HRD225 £8.80
FERGUSON 3HSSL PIN
8904/8924/8941/8943/8944/3V 16/3V23/3V24/3V31/
3V35/3V36/3V38/3V29/3V49 £8.80
JVC 3HSSVA
HRD140/HRD141/HRD143/HRD150/HRD 157/
HRD158HRD160/HRDAS5/HRS 10/HRS100 £18.50
FERGUSON
8945/8947/8948/3V42/3V44/3V45/3Va6/

3V47/3V52/3V64/3VE5/3VEE/3V5T £18.50
8950/8951/3v64/FVIOIFV1 1 £23.00
3vas £30.00
3V43/3V53 £39.50
JvC

HRD170 £23.00
HRDS565 £30.00
HRD725/HRD755 £39.50
JVC & FERGUSON

3V32/8942/HR7656 £27.00
HRD180/3V59 £33.50
HRD370/3V58 £33.50
HRD250 £34.00
LOGIK

VRI60 £22.00
MATSUI

VX500E/VX600ANV XBO0ANVXS10A/
VXBB0ANVX770BVX7738 £19.00
VCRL3VX730 £20.50
VX735VX755 £20.50
VXT35ANX755AN X765/ X850 £20.50

GRANDATA LTD
FOR ADDRESS & PHONE

PLEASE SEE THE NEXT
RIGHT HAND PAGE —»
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MITSUBISHI

HS$304/HS310/HS320/HS700
HS306/HS710

HS303

HS301

NATIONAL PANASONIC
4HSS-3HSSN

NV8600/NV8610/NVBE20

NATIONAL

NV777/NV330
NV430/NV460
NV730/NV770

NV366

NV180

NV370/NV380

NV788

NV810

NV850

NV870

NVG15

NVG30
NVG3INVGAZNVGAE
NVG40/NVG130

NVG400
NVG10/NVGTI/NVGIZNVG 14/
NVG16/NVG120EM
NVG18
NVG20/NVG21/NVG22Z/NVG25/NVG28
NVG50

NVG7308

NVH70

NVHE5/NVD80
NVG7/NVGS

CAM CORDER VEH 0366
CAM CORDER VEH 0292

NE.C.

N9016/N901A
NIT1A/NIISA/NIT16A/917

ORION

VH3I/VH555/VHE00/VH700/VHB44/
VHI00/VH1000

PHILIPS

VR6460/VR6520/'VR6920/64VRE0
VR6711 4 HEAD
6920

SAISHO

VR100/VR605/VR705/VRB0S/VRI0Y
VR1000/VR1200/VR1600
VR3300X/VR3600X/VR3650/VR3800
VR3200

VR3300/VR3600

SAMSUNG

VXS510/VX511/VX520/VX616/VX626/
VX627/VX717
6900/370097

SANYO

VICM1INVTCM20VTCM2IVTCM25
VTC5100/VTC5150/VTC5300

VICNX30VTC5500
VTCI100//TCIZ00V TCI4EEVTCI500
VTC9350/VTCI365

VTC5500 )
VHR1110VHR1150/VHR1300/
VHR1700/VHR2300
VHR3200VHR3270/VHR3100/VHR3150/
VHR3400 (FVH-P15)

VHR1200

VHR1500/VHR2500

SHARP

VCI500/VCI700
VCB82/VCH83VCE51/VC681/VC750/
VC780/VC781
VC600/VCE300/VCTI00VCT 700/
VC7750/VC8300

SONY

2 PIN

SL3000) 1 PIN

TOSHIBA

V21V31V3IV50V51/VEIVIEN0
V55/V57
VTINTINTANVTEVE/VB2VBINVEY
VB5/VBE/VBT

va3

V5470/V5480

TRIUMPH
VR9501/VR9511/VRIE92

VIDEO HEADS — Cont.

£26.00
£34.50
£26.00
£33.00

NV3000/NV300/NV7200/NV333/NV7500/NV7800/
NV7850/NV322/NV332/NV340/NV390/NV2000/
NV2010/NV7000/NV8170/NVB200/NV8400/

£8.50

£20.50
£18.00
£25.00
£25.00
£33.50
£11.00
£43.50
£42.00
£50.00
£50.00
£41.50
£28.00
£41.00
£28.00
£42.00

£28.00
£41.25
£38.00
£36.00
£41.00
£50.00
£50.00
£21.00
£60.00
£52.00

N011/N9012/NI013E/NI014E/NI014G/NIO15/

£27.50
£37.50

£19.00

£11.00
£41.00
£62.00

£19.50
£21.25
£21.25
£21.25

SVX301/VBIOWVBII VTS 10/VT320V T5600/

£22.00
£27.00

VTC5000/VTC5400/VTC600/VTCE500/VTCM10/

£23.50
£25.00

VTC5350/VTC5370/VTCNX10/VTCNX1SVTCNX20/

£25.00
£28.80
£28.80
£30.50

£21.75
£22.50

£22.00
£36.50

VC300/VC381/VC383VC386/VCIBI/VC3IBAVCABY
VC483/VC486/VC3300/VC8381/VCI100/VCI300/

£17.00

£17.00

£40.50

DSR-35R (FOR C20/C30/C40/SLF1UB/SLF1E)

£16.25

DSR-43R {(FOR SLC7 RANGE/SL5000/SL5100/

£14.00
£17.00

£9.00
£18.25

£23.00
£18.00

£22.25

SEE PREVIOUS

<«— GRANDATA BARGAINS

HRD 140-141, HRD 455-725

£24.00p

VCR FERGUSON VIDEO MOTORS
PINCHROLLERS 3292, 3V00, 3V01 150p | AMSTRAD
3v16, 3v22, 323 65p
AKAI 3V29/30 120p VCR-7000 REEL MOTOR 1700p
V9300, VS9500, VS9700, VSI800 280p | 3V3132 85p | FERGUSON & JVC
V81, VS2, VS3, VS4, VS5, VS6, VS9, vS10 360p | 3V3¥36 80P | . PSTAN MOTOR 2100p
VS105, VS112, VS115, VS116, VS126, VS204, | 3V38-39 80P | £i 5079
VS245, V5247, V5248, VS515, VS516 280p | 3V4243 65p | CAPSTAN MOTOR 1950p
VS201, VS301, VS303, VS304, VSE03, VSe0s, | 3V4445 85 | py 55371V
V5607, VPS8-PB2 280p | 3V3454 65p [ DRUM MOTOR 1950p
VS125, VS155, VS165, VS220, VS240, VS250, [ 3V55 6Sp | Pu-dsa14
V512, VSX9 280p | 3V58-59, 3V64-65, 8950-8951, FV10-11, FV12-13, | REEL MOTOR
Va4 140p | PU-5138IV 2650p
AMSTRAD ) FISHER NATIONAL
MKI 470028
i i VERESUINRIENCHR °§Gg; VBS-7000 245p | REEL MOTOR 1350p
VerIT 360p | VBS-2000 120p | MYN-135V5L
FVHP520, FVHP530 80p | FOR NV333, NV366
- s FVHpets, FHPS06, 907, 910 135 BANYO
) 3 B p
3V00, 3V16, 3V22, 3v23 280p | tyiineis 715, 725, 830 120p | REEL MOTOR 630p
3V29, 3V30, 3V31, 3v32 280p 4-529V-10800
3V36, 3V36, 3V38, 3V39, 3va2, 3va3, 3vad, 3vas, | GEC AR
348, 3V53, 3V54, V65, 3VE6, 3V67, 3VS8, 3V69, | 400c Jsop | SHARP
3v64, 3V65, FV10, FV11, FV12, FV14 280p REEL MOTOR 1350p
FISHER HITACHI RMTOV 1008 GE2Z
VT-11, VT-33 100p | SONY
FVHPA20, FVHP520, FVHPS30 360p | vT-5000 120p
FVHP615, FVHP710, FVHP715, FVHP716, FVHP722, | vT.8500 130p | CAPSTAN MOTOR 700p
FVHP725, FVHP830 360p | vT-8000 60p é}fZ«?}LﬁAMZOT'BﬁLCS =
P P!
FVHP905. FVHP970, FVHP980, FVHP990  360p | yT-8500 60p | GAr 1000 LOR BLCT
HITACHI VL0 or
VT-9500 sop | VIDEO LAMPS
VT, VT33 280p | VT.9700 60p. | VIDEQ LAMPS UNIVERSAL 30
VT61, VT62, VT63, VT64, VT65, VT86, VT88, VT110, | VT-14-17-19-VT35, 38-88 120p | 12v60mA (300mm WIRES) P
VT122, VT120, VT128, VT130, VT135 VT138, | VT52-62, VT64-65-86 150p | PANASONIC VIDEC LAMPS 60p
VT150, VT168, V1220 280p
VT5000, VT8000, VT9300, VT9500 280p ITT IDLERS & PULLEYS
VR3605, 3905, 3935, 3985 100p REPLACEMENTS
T VR3913, VR3914 100p
VR3605, VR3905, VR3935, VR3985, VR3S, [~y HITACHI
VR3993, VR3994 360p FF REW IDLER
VR3913, VR3914, VR3943, VR3954. VR3963, | HR-3300, HR-3330, HR-3360, HR-3660 150p | 68836971 190p
VR3984 360p | HR-4100 180p | PLAY IDLER
HR-7200 70p | V6861482 320p
JvC HR-7600 80p | e
HR300, HR3330, HR3360, HR3660. HR4100, | HA-7610 95p
HR7700 280p | HR-7650 75p | IDLER ASSEMBLY
HR7200, HR7300, HR7600, HR7610, HR7650, [ HR-7655 90p .‘;gk“g{le ER £208)
HR7655 280p | HR-7700 7o) | LREEIDIER 145
HRD110, HRD111, HRD120, HRD121, HAD140, [ HRD-110, HRD-111, HRD-120, HRD-225 100p | — 1o b’ ey E
HAD150. HRD160. HRD225, HRD455, HRDSES, | HRD-250, HRD-465, HRD-565, HRD-666, HRD-725, | [1Hfec o D
HRD725 280p | HRD-755 1000 | 5 FR ARM
HRD-170, HRD-180, HRD-230, HRD-370, HRD430, | p\jce373.2. 285p
MITSUBISHI HRD-530 130p | FAST FORWARD IDLER
HS200, HS300, HS301, HS302, HS303, HS304. | MITSUBISHI PU-45896C 210p
HS310, HS320, HS700 280p y NATIONAL
HS306, HS307, HS400, HS710 280p HNS IZ\O':'IONAL 2000, LER o0
P
NATIONAL
NV-300 160p | SANYO
NV100, NV180, NV300, NV333, NV340, NV366, | Nv.333 1350 | el pULLEY
NVE00, NV688, NVT77, NV788 280p | nv.777 100p | 43.0.662T 01201 s20p
NV230, NV370, NVA30, NV460, NV730, NVB10, | Ny-2000 150p
NVB30, NV850, NVB70, NV830, Nv2000, NV2010, | Nv-3000 160p | SHARP
NV3000. NV7000, NV7200, NV7800. NVB60O, | Nv-7000 9sp | DLER
Nv8610, NV8620, NVG14 280p | Nv-7200 20p | NIDL00OS GEEZ 1985p
NVG7. NVG19, NVG12, NVG18 360p | NV-8600 160p | IDLER
NVG21, NVG25, NVHES 360p | NV-7500, NV-7800 110p | NIDLO0O6 GEEZ 195p
NV-340, NV-366 140p
PHILIPS NV-600, NV-788 120p | SONY
VR6460 280p | NV-230, 250, 280, 370, 380, 430, 450, 460, 465, 600, | REW. PULLEY
VR2020, VR2021, VR2022, VR2023. VR2024 360p | 630, 730, 810, 830, 850, 870, 890 13sp A-6706-348-B 400p
REW. PULLEY
SANYO PHILIPS A-6706-391-A/8 300p
VHR1100, VHR1300, VHR1500, VHR2300  360p | VR-6460 170p
VTC5000, VTC5150. VTC5600, VTCI300, VICM10, TG ANYO SERVICE AIDS
VTCM20 280p SERVISOL
VG500 75p | PRODUCTS
SHARP VTC-5300 100p
VC381, VC386, VC2300, VC3300, VC7300, VC7700, [ VTC-5500 9gpp[l) v. HEAD CLEARER 100D
VTC-9300 220p | SWITCH CLEANER 115p
VCB300, VC9100, VCI300, VCI500, VC9700 360p | ILOED o> | SILCONE GREASE 135p
VC387, VCAB1, VCAS2. VCAS3, VCa86, VCA96, 200130041500 P | FREEZE IT 125p
VC581, VCB82, VC583, VC585 360p | SHARP FOAM CLEANER 120p
VCB51, VC81, VCE85, VC750, VC780, VC781, y ANTI-STATIC 120p
VC785, VC787, VC793, VCT72 360p | Ve pan 8 1258 | AEROKLEANE 100p
SONY VC-7300/7700/7500 150p | AERO DUSTER 1259
g TIC SEAL
VC-8300 150p | THASTIC S LAk
SLCS, SLCS, SLC? 360p | VC-8381, VC-9100 125p \f you purchase more
SLCY, SLC20, SLC24, SLC30, SLC33, SLC44, | VC-9300, VC-3500 135p than one Servisol
SLHF100, SLF1, SLF11, SLF25, SLF30, SLF60, SONY product postage will
SLF100 360p be £2.00
SL-C5, SL-C6 140p
sc-c7 140p
VCR BELT KITS sc.ca tesp | XX KXk ok ok ok k k
Axcal SL-8000, SL-8080 200p | * UNIVERSAL *
VP7100 160p TOSHIBA * TRIPLERS *
vl e 3'235;5280 23:.: * F60p *
VS-2EG 100p b il
e 120p | V-5480 20p | X Kk kX Kk Kk KX Kk X
VS-5EG 100p | V-5475 160p
V$-9300 160p [ V7540 160p | * K Kk Kk Kk Kk Kk K K
V-8601 15
) 1 e s | * SONY ON/OFF *
VS-9800 155p | * & % % % % & X Kk % * * K K * * SWITCHES *
* MOD KIT TAPE CREASING * * 200 *
AMSTRAD * AMSTRAD * P
TVR-1-2:3 210p | * VCRAS0, 4600, 4700 620px | X H Kk ok ok Kk Kk Kk K
VCR-4600 & MK2 210p * k& &k k kK * & Kk & Kk & Kk ¥ K &
VCR-4700 210p = * Kk Kk Kk Kk Kk *k Kk *
VCR-5200 210p CASSETTE HOUSING " PHILIPS -
VCR-7000 80p | FERGUSON
\GES FOR MORE — el S o
3V42-43, 3V44-45 £24.00p | % 150p *
::Dcno HRD 120-121, HRD 226 £24.004 * ] T LIRSy, [ *
7 : o | X Xk k x X *k kX *



NEW
PRODUCT

STK 085  1050p
STK 31021l 600p
STK 315211 1150p
STK 4019  600p
STK 403211 650p
STK 4042 Il 900p
STK 41321l 750p
STK 417211 1050p
STK 4182 (I 1100p
STK 4231 1f 1650p
STK 4432 900p
STK 5331  500p
STK 5333  750p
STK 5335  500p
STK 5337  850p
STK 5338  500p
STK 5339  700p
STK 5461  850p
STK 5462  550p
STK 5466  850p
STK 5467  500p
STK 5478  650p
STK 5479  400p
STK 5725  600p
STK5730  600p
STK 6732 1500p
STK 7226 800p
STR3212  330p
STK 7310  650p
STK 7561  800p
STK 8280 Il  1950p
STM 1240 600p
STR 1195  450p
STR1229  550p
STR3113  330p
STR3135  330p
STR3132  330p
STR3214  330p
STR3215  330p
STR3315  330p
STR4142  650p
STR4512  500p
STR5214  650p
STR5314  650p
STR 20005  550p
STR 20013  550p
STR 30110  330p
STR 30112 330p
STR 30118  330p
STR30120  330p
STR30125  550p
STR 30134  330p
STR 50020  650p
STR 50213  650p
STR 56041  650p
STR 58401  600p
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40008 SERIES
CMOS IC's
4000

4001

4002

13p
13p
13p

13p
38p
20p
21p
13p
13p
19p
32p

74 SERIES
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7413
7414
7416
7417
7420
7421
7425
7430
7437
7438
7442
7447
7450
7451
7454
7470
7473
7474

74HC SERIES.
HIGH SPEED
cMos
74HC00
74HC02
74HCO3
74HC04
74HC08
74HC10
74HC1
74HC14
74HC20
74HC21
74HC27
74HC30
74HC32
74HCA2
74HCS1
74HCT73
7414C74
74HCTS
74HCT6
74HC77
74HC85
74HCB6
74HC93
74HC107
74HC109
74HC112
74HC113
74HC123
74HC125
74HC126
74HC131
74HC132
74HC133
74HC137
74HC138
74HC139
74HC147
74HC148
F4HC151
74HC153
74HC154
FAHC155
74HC157
74HC168
74HC160
74HC161
74HC162
74HC163
74HC164
74HC165
74HC166
74HC173
74HC174
74HC175
74HC181
74HC182
74HC190
74HC191
74HC192
74HC193
74HC194
74HC195
74HC221
74HC237
74HC238
74HC240
74HC241
TAHC242
74HC243
74HC244
74HC245

20p
16p
18p

74HC251
74HC253
74HC257
74HC258
74HC259
74HC273
74HC279
74HC280

74HC4024
74HCA4028
74HCA4040
74HC4049

74HC4052
74HC4053
74HCA059
74HCA060
T4HC4066
74HCA4072
74HCA4075
74HC4078
TFAHCACS4
74HCA4316
74HCA351
74HCA4352
74HC4510
74HCa511
74HC4514
74HC4515
74HC4516

74HC22106
74HC40704
74HCA40105

74LS SERIES
LOW POWER
SCHOTTKY
TTL
74L500
741501
741502
741503
741504
741505
74L508
74L509
74L510
74L811
74512
74L513
741814
74LS15
20

74L521
741522

24
741526
741527
741528
74LS30
741832

333

741831
741538
74L540
741542
741547

741551

741596

74L5107
74L5109
7415112
7418113

25p 7415114
36p 7415122
40p 7415123
s0p 7415124
52p 7415125
42p 7415126
35p 7415132
61p 7415133
61p 7415136
50p 7405138
105p 74£5139
38p 7415145
48p 74L5147
34p 7415148

55p 415642
60p 7415644
75p 7415645

250p  ||COMPUTER

2114
2532
2716
2732
12p 2732A
12p 2764
12p 27C64
12p 27128

14p 4116
12p 4164
12p 6116
12p 6264
20p 6502
2ap  6502A
14p 6502
14p 6503
18p 6620
14p 6622
35p 6530
14p 6532
14p 654!
14p 6551
14p 6800
15p 6802
15p 6803
15p 6808
15p 6809
15p 6810
25p 6818
52p 6820
48p 6821
13p 6840
13p 6845
15p 6850
2ap 80!
18p 8085A
24p 8086
24p 8088
24p 8155
37p 8156

32p 8224
26p 82,

atp 8228
52p 8243
28p 8250
28p 8087
28p 8261
28p 8263

8255 200p
8256 1200p
8257 220p
8259 280p
8271 3400p
8272 1200p
8279 270p
8282 300p
8283 400p
8284 aa0p
8287 360p
8288 650p
8748 1100p
8755 1400p
AY3-1015 290p
SPO256AL2 500p
Z80ACPU 150p
280BCPU a00p
Z80ADMA 500p
2Z80AP10 220p
2808P10 340p
2Z80ACTC 200p
Z80BCTC 320p
Z80A510 460p
Z80AS10-1 580p
2808P10-2 580p
ZBOADART 500p
745289 180p
745387 200p
75107 65p
75110 75p
75113 100p
75122 110p
75150 95p
76154 100p
75162 700p
75182 95p
75183 95p

75188 55p
75189 55p
75195 185p
75451 a0p
75454 65p
75492 55p
8726 95p
8728 110p
OPTO

COUPLERS

an2s 50p
aN26 s0p
4N27 50p
aN28 sop
aN29 50p
4N30 90p
anz1 90p
aN32 100p
4N33 100p
aN36 58p
aN37 58p
4N38 58p
LED DISPLAYS

MAN.72 115p
MAN.74 115p
MAN.4640 180p
MAN.8910 230p
DL.747 160p

SOLDERING IRON

ANTEX XS525W 240V Soldering lron 240Vac 540p

Spare Element for XS25W 240V

ANTEX C15W 240V Soldering lron 240Vem 540p

Spare Element for C1SW 240V

DESOLDERING PUMP
SOLDERING IRON

ANTEX XS25W 240V Soldering Iron 240Vac 540p
Spare Element for XS25W 249V 260p
ANTEX C15W 240V Soldering lron 240Vem 540p

Spare Element for C15W 240V

DESOLDERING PUMP

Desolder Pump
Spare Nozzie

290p
60p

SOLDER ‘MOP 65p
SOLDER

18 SWG 500p

20 SWG 5009 650p

SOLDERING IRON

STAND

Soldering Stand 200p

Spare Sponge 40p

FLOPPY DISCS

544 inch DSDD (10 in box) Branded Name £7.50

/4 inch DSDD {butk pack) 25 £10.00

312 inch DSDD (10 in box) Branded Name £13.00

3inch CF2 Branded Name £2.40

£3.00

3 inch CF2D Branded Name

notice.

to stock

Habi

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE HOLDING 5000
ITEMS AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES

Piease send £1 P&P and VAT at 15%. Govt, Colleges, etc. Orders accepted. Quotations given

for large quantities. Please allow 7 days for dehvery All brand-new Components. Ail valves are

new and boxed. Prices quoted are and may be changed without

GRAN A

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

Telephone: 081-900 2329 Telex No: 932 885 (Sunmit)

Fax: 081-903 6126

Access & Visa Card accepted. Open Monday to Saturday.

749




HOW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.

HAMEG OSCILLOSCOPES

HAMEG are Europe's top sefling DUAL TRACE OSCILLOSCOPES. Select from four superb modets. All, with
the exception of the HM 1005, Incorporates a useful COMPONENT TESTER. Size - all models - 285mm x
145mm x 380mm. Clear display 8 x 10cm. Mains supply: 110 1252207240V AC 50/60Hz.
All supplied with 2 PROBES, a COMPREHENSIVE MANUAL and a 2 YEAR WARRANTY.
SPECIFICATION

HM203-6 20MHz STANDARD
- - ; =" . * 2 Channels

: ~ © # Bandwidth: DC-20MHz
* Sens: Ch1., Ch2., 2mVicm

+* Timebase: 0.25-20ns/cm

+* Tnggering: DC-40MHz

- * Active TV-Sync-Separator

* Variable hold-off

+ Trigger LED indicator

* Calibrator 1KHz Square wave
# Component tester

#+ Plus many features

B & K PRECISION CRT ANALYSER-RESTORER

The number one CRT Test Instrument. Over 5000 U.K. Television engineers
wouldn’t be without it.

* All CRT's checked identically inciuding all in-line and one gun &es “ Tests all three guns of colour CRT'S
simuitaneously under actual operating conditions (modei 467} * Exclusive multiplex technique (model 467?
* Measures true dynamic beam current that actually passes through G1 aperture to screen * Measures ait
shorts and leaks — preserving more CRT's * Tests focus eiectrodes lead continuity finding faults that other
Testers miss * Uses most powerful restoration method known with minimum danger to CRT *
Rejuvenated CRT’s guaranteed as new for two years * Obsolescence proof. Perpetual set up chart up-dated

and new adaptors development * Tests and rej tes VOU's and Oscilloscope tubes * A range of over 40
CRT base adaptors available * Increases profit * Pays for itself in months.

PRICES

Model 467 Tri-dynamic three meter instrument Inc. 6 common adaptors ... .£395.00 + £59.25V.A.

Without adaptors - 2
Model 470 Single meter instrument Inc. 6 common adaptors
Without adaptors

Technical leaflets avaitable. GET INTO PROFIT NOW!

FREE Securicor Delivery
HM604 60MHz UNIVERSAL
SPECIFICATION ;

+ 2 Channels — -
+ Bandwidth: DC-60MHz r s

+ Sens: Ch1,, Ch2.. ImVicm

+ Timebase: 2 5s-5ns/cm

+ Triggenng: DC-80MHz

* Active TV-Sync-Separator

+« After delay tngger

« Sweep delay  Deiay line

» Tngger LED indicator

« Calibrator: 1KHz & 1MHz Sq. Wave
+ Component tester

» Plus many more superb features

Price £575.00 + £86.25 V.A.T.
HM1005 100MHz UNIVERSAL
e seecmcanon

13 ! ] * Bandwidth. DC-100MHz

» Sens: Ch1, Ch2., Ch3., 1mVicm

* Timebase A: 2.5s-5ns/cm
 Timebase B. 0.2s-5ns/cm

« Triggering: DC-130MHz

« After delay tngger  Delay line
 Trigger LED indicator

» Qverescan LED indicator

« Active TV-Sync-Separator

« Calibrator: 1KHz & 1MHz Sq. Wave
» Plus many more exceilent teatures

FREE Securicor Delivery

Price £314.00 + £47.10 V.A.T.

FREE Securicor Delivery

3 CHANNELS-UP TO 6 TRACES

3
|51 %
3 ;

. tR.9
B 19208 Feunders

Price £726.00 + £108.90 V.A.T.

2
i
k3
%
3

HM205-2 20MHz DIGITAL STORAGE

e e

SPECIFICATION
» Digital Storage
+ Analogue real time {Same as 203-6)
« Bandwidth: DC-20MHz

* Sens: Ch1, Ch2 . 2mVicm

» Timebase Analogue: 0.2s-20ns/cm
« Timebase Digital: 5s-2usicm

+ Triggering DC-40MHz

 Active TV-Sync-Separator

* Max sampling rate: 2x 5MHz

* Memory: 2x1024x8 Bit

» Dot joiner .

» Printer/plotter output

« Component tester

* Plus many more useful features

Price £527.00 + £79.05 V.A.T.

S —.

FREE Securicor Delivery

B.K.’s CRT TESTER-REJUVENATOR

®

Tests and rejuvenates blue, green &

red guns separately. Fitted with delta and
P.LL. sockets. Compact size 120 x65 x60
mm. Supply 240V AC

!

Price £32.00 + £4.80V.A.T.

igl

SADELTAFIELD STRENGTHMETER TC-402
THE SADELTA FIELD STRENGTH METER TC-402 has been designed to measure the
signal leveis delivered by the antenna to a TV or FMreceiver, in order to test the performance
of the antenna and evaluate the best conditions during installation etc. To facilitate
measurements, the tuning frequency readout is shown on a digital display

FEATURES
* Covering FM and all TV bands
(UHF/VHF) including CATV freg.
* Digital tuning display (3 digits)
for direct frequency readout.
* Accurate 10 turn tuning
potentiometer.
* Built-in loudspeaker enables
monitoring of sound in AM/FM.
* Meter measurement in voltage
and dB from 20uV (26dB/uV).
* Continuity tester 0-500 ohms.
* Fully portable (battery).
* Sturdy carry case..
Price £249.00 + £37.35V.A.T.
SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS is intended
for use In production, instattation and service of both colour and monochrome TV sets, video
and computer monitors. in order to control and adjust the varous parameters gight switchable
patterns are provided. The technician has ready access to Laboratory, workshop and field use
35 The Lenerator as been designed using the latest micro-technology to achieve truly pocket

size instruments. intemal re-chargeable Ni-Cd's. Supplied with 8V power supply charger
Size 131mmx 81mm x 23mm

T.V.PATTERN GENERATOR PAL MC11B UK

« BandV(21-34) * O/Put10mV into 750hms
» Band I1(5-12) * Sound output

~RALL Price£124.95 + £18.74V.AT.

PAL VIDEO COMPOSITE GENERATOR

* PALB.G.I. + Audio O/Put 10mvV
» O/Put 1V p.p. @ 750hms » Switching 12V (@ 4K7ohms

Price £124.95 + £18.74 V.A.T.

R.G.B. PATTERN GENERATOR

» O/Putsigs. Pos RGB  + O/PUtTTLEVP-P
Neg. Composite + Blank Pulse etc. CCIR

Price€111.95+ €16.79VAT.

B.K.’s REVOLUTIONARY DYNAMIC ‘LOPT' TESTER

Revolutionary L.O.P.T, tester. Operates

in d;namic mode which actually tests the
L.O.P.T. under high vottage conditions
without de-soldering or removal.

Size 75x100x40 mm. Supply 240V AC

Price £25.99 + £3.90V.A.T.

THANDAR SC110A PORTABLE OSCILLOSCOPE + Fuiltrig. fac. inc. TVframe etc.
- » Only 24" thick « Battery ormains adaptor

DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
» Pocket Size » Pocket Size
*» —=50°Cto + 750°C » 8Dig. LED
+ 1°C Resolution Display
« 0.5"LCD » Freq. Range
+ Supplied with 20Hz 10 200MHz
thermocouple » Resolution0.1Hz
3 * Sensitivity 10mV
Price £69.50 + £8.92V.A.T. —— VA\{T.

™ 5 ~=s ?, » Fitsinabriefcase  » Size 265mmx 148mm x 50mm
Do DD ERT » Sens. 10mv ACCESSORIES
—— + Bandwidth 10MHZ oy Cage £6.25 + £0.93V.AT
. Probe £7.50 + £1.30V.AT
Price £195.00 + £29.25V.A.T. Mains Adaptor £7 30 + £1.08VAT
DIGITALLCRMETER (=31 INSULATION TESTER 500V
. = » Electronic battery
» LCDDisplay | |
\ 7 operated
» 18Ranges @ | + Measuring Voltage
* Inductance 1puH - 2H = 500V DC
« Capacitance 1pf—200pf  |_esin » Measuring Range
+ Resistance 1 ohm - 20Mohm 0-100Mohm
* High acuracy » Centre scale 2Mohm
Price £95.00 + £14.25 V.AT. | Price£65.00 + £9.75V.AT. -

U.K. POST PAID, export enquiries welcome. Visa/Access or cheque with
order, payabie B K. Electronics. Official Orders welcome from Gowvt. Depts

Colleges, P L.C.'setc. Large S.A E. for technical leafiets of complete range
Delivery normally within seven days

BARCLAYCARD)
VISA

750

DIGITAL CAPACITANCE METER PRICE
* High Accuracy * 8 Ranges £38.00
* 0-1pf-2,000uf  * Accuracy £0-5%  + £5.70 VAT

* LCD display * Full scale +1 digit Case Included

The THANDAR TP1 LOGIC PROBE and TP2 LOGIC
PULSER are effective and economical tools for checking
both TTLand CMOS circuits. TP1 can show 14 different
circuit conditions and can detect pulses down to typically
) 10ns. TP2 caninject a signal directly into a circuit without
Price £23.00 damaging sensitive components. Together they can
+ £3.45V.A.T. stimulate and monitor responses of components ‘in

each circuit’, greatly aiding fault finding.

B. K. ELEGTRONIGS pept.T

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. 882 6TR TEL: 0702-527572

TELEVISION AUGUST 1930



WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.

G.G.L.COMPONENTS

BUY WITH

REPUTATION COUNTS WITH US PO BOX 72, UNIT 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 5AL =
PHONE (0228) 39693/20358 FAX (0228) 515127 N —
U CAPACITORS INTEGRATED g:ﬁm Pﬁlcg(!g TYPE PRIC%‘Q LINE O/P TRANS TRANSISTORS EJZ(E&AF PmCEZ(g
TUFat250y..... CIRCUITS 2 m—t w3ge  DECCA100.. PE PRICE =24y
R TYPE PRICE (£)  STHoooc0. i 3% FERGUSON 1790/1 BCIO7.. .. pusaV. 2%
at2suv... AN303... o 375 : - 375 FERGUSONTX9.. .. BC147.. 225
22UF at 250V . AN305 STR4211 . 3. BC148
33UF at 250V . A STRA4T . 4 2% FERGUSONTX90(14) 1975 DC18.. 2%
47UF at 250V . ANGs208 STRAS| 3 Vs FERGUSONTXSOR0) 1950 BC307.... 1%
100UF a1 250V AN 5N STRAS4 ... ! 29 FERGUSDNTX10090...2095 poier” 2%
{Al Single Ended HAIZRA 7 §¥2$A§f - : 495  FERGUSONTX100110 2095 pC3y; 80
iCa0— HAT366W ... 4 e : -835  FERGUSON TXI00 100D BC3B... 23
HA1366WR 1 STRE020(KIT}.. 5.7% 2150 29
DIODES A s TATIS3P .. 450 Tramg FSTL ’ZISO’ BC360.. 575
PRICE Lia1377 9g5  TAT20SAP.. 140 195 FIDELITY 7X2000 14'/20/ 150
..... 10 Ha1392 : TA7222P. 185 3% {inc.Mod). 1250 350
2 iy i 2% TDAN 2B FDEUTY  2X3000 14" i
85 HAT3001 35 1% 0 1150 5
A5 o 49 FIDELITYZX 227726 ... 2295 » 5
- 550 HINARICT4/S. ... 1995 B A5
s ITTCVC20........ 850 .50 =
0 ITTCVC25/30/32 . ... 850 -g 2%
07 ITTCompact80............21.95 50 295
2 PHILIPS2A. .. 2150 0 =
SKESF: » PHILIPS G11 1895 8 595
1 e 150 PHILIPS KT3. 129% 10 2%
ZENER DIODES %0 %
PHILIPSK30...........21.95 o 2
BZX61C {1.3 Wart) 3v3, 4v7, PHILPSCI4 6 1198 @ 50
5V1, 5V6, 6V2, 6V8, V5, 8v2, X L X1 ‘ 16" .17 & s
9V1, 10V, 11V, 12V, 13V, 15V, . PHILIPSCTX 20" ... 17.96 g 650
18V, 20V, 24V, 27V, 30V, 33V, 3. RBM T20/22A . 9.95 % 235
36V, 41V, 56V, 62V, 75V, £ SHARP C1410. 9% ‘% 295
100V, 110, 120V, 130V. Pkts 3 B -
ofSper value. ... : ON/OFF SWITCHES ® o
E.H.T. TRAYS ! Decca80/100 ...... 1.00 .35 1
Continental 20AX Focus 8.95 - Ferguson TX9/10 (Rem} . 1.75 - g‘;’
Continental 30AX Focus 8.95 SAF1033 b %;g Ferguson TX90 (Rem) ... 1.75  pracn ™ % TUNERS
’ 78 Fidelity AVS Series ... 150 50 ELC 1043105 035
£ 290 [pAIGI0A Fidelity CTV140. 150 70 ELC1043/06 995
195 1pa7708 q Fidelity CTV14R 295 80 ET548. 1420
OV, T i 1% TDAI0BA . Fidelity CTVIAS . 295 u 950
PHILIPS G8 550 790 STA4NC .69 TDA1950A : Grundig CUCT31 350 : vl 7%
PHILIPSKT3... 1. 5% e -1 Philips G8 135 150 U3d3icoax skt) 18.95
BB A Ya  * PHILIPS SPECIALS  PhipsG11. 13 149 U3{phomo) 16
o ot 5 MEMORY RETENTION  Philips G11(Rem). 1.5 Y %5
6.95 A
UNIVERSAL . _ 750 BATTERIES PhiipsKT3.... . ...150 195 {J1]1 [Phonol ;}}33
FUSES }ﬁg? ggg f;';ag“‘z m - ~3»§ Philips KT/CTX {Rem). ... 1.75 Bu3s :g -
20mm A/S: (Pkts of 10) 25700 i Philips 1 Cass Deck 2450 FveG11{Rem). S - -- ..
250MA, 315MA, aoma,  STKIES. 3 Phiips P§ Cass. Deck | 2995 RBMT2022A3K3Vol . 395  Buaor 1% JVELECTROLYTICS
PIOMATOOMA. BOMAY  STKES3) .o 6% Sony KV1612{Rem)......395  8US0 135 DECCASOLIO0BH).
IA 1254, 168 2 250, STIG3 1 1 C SOCKETS BUSOBA "% HoETY ..
Y Sony KV2022 (Rem).........395 BU! 13 PHILIPS G8(600:300) .
3.15A.4A 54 63A8A..... K5421 A LT0 18PN DIDI 98 o e 16 175 BUS08D 135 piLPS G114707250)
20mm Q/B: (Pkts of 10) TKD48] 8 70 24Pin Dil-Oil. 25 Gl o BUS26A 250 pBMTI0A(220/400).
500MA, 630MA, 800MA, 1A,  STK5482 8 .19 28PinDil-Dil. 3 Tatung 165, 175 gusz 275 THDRN 16% (470025
2A,25A, 3.15A. TK7308 ... 8% TDAZ576A 325 40Pin0il-Dil... .40  ThornUniversal . 100 8U705. 395 THORN 90001400/400)
FERGUSON TV SPARES GEC/HITACHI SPARES  NvV2000/2010 SANYO/FISHER SHARP VIDEO SPARES VIDEO HEADS
™9/10 ...595 Complete Maintenance VIDEO SPARES VC8300 Albad000 ... 28
FocusUnit TX10....... 470 Kit(Genuine). 2150 VTC5000/5300 Cassette Lamp. . 70 Amstrad VCR4500
Line D/P Trans TX9.......... HM9032 ....595 Cassette Lamp... Loading Roller . 125 ChannelBank.. ... ... .. 795 Amstrad VCRAS00 .. .
Line O/P Trans TX10... ... VIDEO SPARES Pinch Roller ........ 95 pinchRoller ... 850 Pinch Rolier 3% ﬁms:rag%:% :
0n/0ff Switch (Remote). VA000NTE000 Play Idier (Genuine) .. .. ...125 Ree! ldier (Genuine) 570 Rewind idler B oy N 1
PushButton TX9 .. Capstan Motor 3195 Reelldier(Genuine) ... 125 Reel Motor {Genuine)..... BT VCa300/381 Ferguson e B [
Push BunonTXl(] . FF/Rew Idler. 265 Video Head 1400 videoHead . .. ..3500  Capstan Motor 2895 Ferguson]V4WW45/55
Tuner.. FF/Rew Pulley ... 8 NVI000/7200 EVHPIGdllS. —— .bl 535 Egss'?ge“Lamp_ ;2 Ferguson 3V43. . X
Pinch Roller ... 39 : ear |dler Assembly..... ... inch Roller ...... - 3. Ferguson 3VES/FV11 . £
TX90/100 . inch Roller Complete Maintenance Pinch Roller 450 Reelldier {Genuine) .. 395 Fisher FVH520/615720. ........24.
Line O/P Trans TX90 14" . Play Idier 450 Kit{Genuine) ... 11.50 h et !
- - Reelidler. .. 595 ReelMotor (Genuine}. 1750 Hitachi 8000/9300/9500.......19.95
Line O/P Trans TX90 20" ... VideoHead ...... 1995 Cassette Lamp. ] ;
i ; ; Video Head .. 2495 VideoHead B Hitachi VI11/33€ 19.95
Line D/P Trans TX100 90" . V4001/VT9300/9500 Pinch Roller 39 Hitachi VT17/19E 3995
Line O/P Trans TX100 110" CapstanMotor .. 3195 Play Clutch (Genuine) 495 gg;‘s‘:aan’ g5 Htach VTI20 T
Mains Trans. (TX90} ... FF/Rew Idler........ 195 Reelldier(Genuine} ... 125 Reel idler (Genuine) 395 Hitachi V130 3495
On/0ff Switch (Remote) . FFRew Pulley ... 85 VideoHead ... 1400 SERVICE MANUALS  geq Mo,o,(Genuine‘, 1850  Mitsubishi HS302 8%
PushButton TX90.................. Pinch Roller 3% Video Head . 2395 Mitsubishi 303/310. 895
Tuner.. Play idler.. 3%  REMOTE CONTROLS (AN Genuine} Mitsubishi HS307 2%
Video Head . 1995 Ferguson T725 . 1495  Ferguson TX85 995 SONY SPARES 53"350"!5 “\\;?;go 3‘9‘?
FERGUSON VAI0ONTHENTIIE Ferguson TXaU/S Basic . 1450 Ferguson TX90. . 1435 Pinch Roller C5/6/7 395 banasonic Nv3%3 '
, - Panasonic NV366..... 3495
VIDEO SPARES Capstan Motor {VT11E) .. Ferguson TX9/10 N/Text 1295  Ferguson TX100... ....1895 RewindKitC577...... 465 panaconic NV370/380 1950
V00Ne22 Capstan Motor (VT33E) .. Ferguson TX9/10 Text. 1295 Ferguson 1790/ ... 195  RewindKit C6. .38 Panasonic NV430. 8%
Capstan Motor .. ClUtch ASSY . oo Ferguson TX Stereo Text ... 12.95  Fidelity AVS1600 ... 595 VideoHeadC5/67 . . 1950 p,ooconic Nv6ss. 149
Drum Motor . FF/Rew Idier(Genume) Ferguson TX100 Text....... 1595  Fidelity AVS2000. .5.95 VIDEO BELT KITS Panasonic NV730. 3495
Pinch Roller — Pinch Roller Ferguson3v23 Video.............. 1495  Fidelity CTV14R. 5.95 Akai VS123/5 195 Panasonic NV777 895
Take-Up Clutch (Small) . Video Head . Ferguson 3V31 Video. ..1695  Fidelity CTV20R . 5.95 Ar:sltrad VCRASO0. 195 Panasonic NV788 ...8495
Take- UpClutch(Largel VA0SVTB3E Ferguson 3V35 Video.. 1695  Fidelity CTV20T 595 5 mstrad VCR7000. 150 Panasonic NV2000/7000....14.00
jadeoHead: = Capstan Motor 1595 Ferguson 3v43..... 1435 Philips CF1 695 Ferguson 3\/00/16/'22‘. ; 2:50 Panasonic NVG7/9... 249
P EnSSensors(Pair) ..... 195 Fidelity CTVIR/S . .. 1295 Philips CTX-E . 280 Ferquson3v23....... i Eanasonlc“VGlg/HllS.... .99
" : A Grundig TP200 1295 PhilipsCTX-S.. 250 Ferquson 3V29/30. “4gg Panasonic VG 1 I X
Capstan Motor ... 3195 Pinch Roller ... . " 9 Panasonic NVG20/21/25....... 39.
h Grundig TP40OTT 1295  PhilipsKT3 450 Ferguson3v3539. . .......19 ;
Loading Motor........ ..870 VideoHead ... : = ! Panasonic NVG30/40............ 33
Pinch Roller 250 Grundig TP630/650 . . .. 1295 Philipsk35... ... 350 Fisher FVH520615 ... 195 Philips VCR6460/6520
Pilot L ) .80 PANASONIC VIDEO ITTFS9/FS10 Text ... 1595  PhilipsKT4/40 ... 5.95 Hitachi 8000 2195 Philips VCRSABZ/BSGO:V
o 285 SPARES ITTRG301/305 Text ... 1450  Philips 2A 695 Hitachi9300. NG VX510/616 5
Take-Up Clutch . 245 NVIX366 /TTRG306 Text.... ... 1450 Philips 2B . 596 Hitachi VT11EH 1% SanyoVRR1IOV1300 . 29
; Philips G114/S Full Rem. ... 15.95 anasony = Sanyo VHR1500 .. .
Take-Up idler . 140 Compiete Maintenance Panasonic NV370... 1% :
Video Head 1400 Kit{Genuine). . 1375 Philips G11 /RFull Rem. 1295 VIDED RECORDERS Panasonic NV730 135 SanyoVTC500055500.......... 36!
: Cassette LED 195 PhilipsGITIRText........... 1295 Ferguson 3vaa/45 .. 195 panasonic NV2000/2010 . 195 Sentra8000. .. L 28!
V3536 ; Philips KT3:30N/Text ... 1295 Ferguson 3V46/47/52 195 . coe e SharpVC9300:381/481. . 2395
Pinch Roller ... -39 T ergu Panasonic NV7000/7200 ... 196 o S0 (o een 275
Capstan Motor ................. 229 Play Idler {Genuine).... 495 PhilipsKT3/30Text . 1235 Ferguson3V54/55 . 1195  Sanyo VIC5000... 1.00 Sharp 1 : 2495
Cassette Housing.. <% peelidler (Genuine 125 PhiipsAC5 (Genuine)...... 1250  Ferquson3V59. SanyoVTC5300. 195 Solavox 10 e
Mains Trans..... 0.9 poeiMotor {Genuine). ... 1495  Philips AVS600Video ... 15.95  Ferguson 3v65 Sharp VC7300. 250 oot s
Ree!ldler. — 285 yideo Head (NV333} .. 1400 Redifusion Mk4Text... L1395 Ferguson FV11 Sharp VC8300 .. ‘285 Son‘[)Z(‘],":‘;‘(] n.%
Take-Up Clutch.... 245 Nv370380 Redifusion Mk4AText .. ... 1495  Ferquson FV12... Sharp V9300 285 1o eeOVAIE 2495
Take-Upldier...... 140 complete Maintenance Sony RMB04/605/606 ... 1495  Ferguson FV30. Sony €57 250 - ORDERING
VideoHead ............... 100 i (Genuine).. 1295 SonyRME13/615. .. 1495 Philips VA6460 . Sony C6. 195 Please add 75p for p/p UK.
vaass Pinch Roller ... 3% SonyRMENEES. Yea FhisVRGE? VIDEO PILOT LAMPS Add 15% VAT to this tota,
Capstan Motor ... ..371.95 Reel Idler(Genulne) 295 Tatung s BLES Philips VRE520 Ferguson 3V23 (Plug) .80 Service Manuals £1.00 p/p each.
Cassette Housing 2895 VideoHead. 19.50 Philips VRG542 Ferguson 3V29{Plug) ... . 80 Expon Orders p/p
Loading Motor . NV730/770 REPAIR KITS Philips VRES60 ... Panasonic NV2000:7200 70  charged at cost
Take-Up Clutch. y Complete Maintenance Phitips KT3/30 N/Text 650 Philips VR6660 Sharp VC9300 . 195  Delivery by retum on stock items.
Video Head ....... 2495 Kit (Genuine} . 1295 PhilipsKT3/30 Text ... 650 Philips VR6760 . Universal. - .50 Minimum Order £5.00
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3 - R2M 0] LA7800 180p
ELCEAST DON COMPONENTS s T 80
AUDIO TELEVISION VIDEQ ses e owm
LM3914 250p
COMPONENTS AT VERY KEEN PRICES [T S
TEL: 081-472 4871 Ml 30 e
P

3209 Ms102L 3250
REMOTE CONTROLS FROM £12.99 R
VIDEO HEADS VIDED BELT KITS e 250p 545485 100
VG FERGUSON 3HSSV 00 AT i2sp ANSA35 2500 MB3TOS 180p
JVC FERGUSON 3HSSVA £22.00p ¥ 85p  ANSS10 2759 MB3T22 310p
AKAI VS§201/301 £24.99 19300 8p  ANS620 3300 MmB3I730 200p
PANASONIC 3HSSN £10.00p 7. £1.000  AN5900 150p 483731 300
ANASONIC NV370 £15.00p E 750 ANG34T 3500 3720 3009

PANASONIC NV366 £30.00p SHARP ANG344 M0p  rcoc 2
PANASONIC NV730 000 AR g5 ANGISO sip N 2
PANASONIC NV777 £24.00p ¢ g0 £1.00p AN7145 195p NEG46 150p
HITACHI VT8000 £17.99  yC.585 00p  ANTIS6 240p STKAB 4300
HITACHI VT11/33 £17.99  VC.651800 £1.00p  AN7169 325p  STKA% 510p
HITACHI VT17/35:39 £37.99 VCT00 1500 an7i6a 260p STK439 550p
HITACHI VT120/220 £34.99p VCEN0  £150p  ari7 @p  STKAGO 200
FISHER FVHP510/910 £22.99p VE9300  £1.500 4000 25 STKeS! 200
AMSTRAD PSF1 £19.99  reRGUSON ANTITS 270p  STK463 780p
AMSTRAD PSF2 £20.95p 3v22 £1.800  RAS3? 0P STHa6s 800p
SAISHD, HINARI £20.95p o3 80 gasds 180 S1rom9 e
SHARP £9.05 29 S s 2500 Srooi m:
VIDEO IDLERS sy VB B S S STk s
3v29 TAKE UP IDLER -45p STK2125 650
VT'9300 PLAY IDLER Qgsp [JAUSNC | BEI0S B s s
VT 1171417 .95 Nv370 £1500  oseosy 730 STK250 920
VG 0005GEZZ £1.950  Nv-730 1500 patoo oo TR0 5000

VC 0006GEZZ £1.95p  Nv-777 £1.50p o
VC 651 IDLER ASSEMBLY £6.99p WNV-2000  flzsp BAGZ3E 200p  STK3042 00p
NV 370 IDLER .95p  NV-7 £1.00p BA623% 3530 STK4121 800p
FISHER 615/625 IDLER £350p N-GI0 €110 mﬁgg Ny STt 650p
FISHER 615/625 £3.50p  AisHER VAT Jm" STK4141 650p
FISHER GEAR ASSEMBLY 5.00p  PH905910 £1.100 [0 T STKata2 800p
VT 11 CLUTCH ASSEMBLY £7.99 FM710725 110 mg‘ég 1ot STwast 680p
IDLER TYRES FOR MOST MODELS S0P s HM3§4 Oll)u STKA152 900p
CASSETTE HOUSING 335/45 2499 VSIEGSES £1.000 araeg o STKat6! 300
PINCH ROLLERS r-on MOST MODELS £2. 95p va-10 000 a0 b Sketoz 10009
AMSTRAD MOD. K .99 ywsrap HA1394 20 STKATI 1000
AMSTRADIMOD X n'”" VCR-4600  £1.750  HA1396 3950 STR4172 nnn:
UNIVERSAL CASSETTE LAMP Wp ver7000 100 yyayaer 2o Sk 1O
SHARP CASSETTE LAMP b SASHD  £1.000 ay50g 200 STKS35 650p
‘SHARP REEL MOTOR 4.99p TRIUMPH  £1.00p HAITT1T Sﬂﬂp STKa38 550’
HITACHI MODULE HM6251 5.0 o g oy oo =
3v29 TENSION BAND .99p  S0M) S4B Ao o 5 L2
UNIVERSAL TRIPLERS £5.00p Sl ] n“’ STK5421 u
CIRCUIT PROTECTORS ICP 80p SANYD 1122 S5p  STRI01Z 600p
T 10 FOCUS UNIT £7.99p VIC-5000 65p  HA11235 170p  STK5482 520p
PHILIPS BACKUP BATTERY 25t pups Sl LT R
ELC EAST LONDON COMPONERYS % W o ST
63 PLASHET GROVE, EAST HAM, “
LAd261 300n  STR4000 600
LONDON E6 1AD. TEL; 081-472 4871 LA270 3000 STRE0N3  500p
LA4430 130p  STR50020 700p
; OPEN 9AM TO 7PM. . LA4440 230p  STR58041 650p
two minutes walk from Upton Park Tube Station 3“23 5t STR020 4
44 00)
PLEASE PHONE US IF WHAT YOU NEED i il bm e
IS NOT LISTED AS WE HOLD THOUSANDS ey pied Tara 1o
OF ITEMS IN STOCK LA4500 230p ;:7% Jgg
ADD 70p P/P ADD 15% VAT yrinc Ioe TA230 1709
ALL GOODS DESPATCHED SAME DAY LA4508 2600 147240 ;gg:
PRICE SUBJECT TO CHANGE WITHOUT NOTICE 41520 o 1A wp
VISA ACCESS ACCEPTED. MIN ORDER £5.00  wssi2 1309 TAT269 550p

TA7270 250p 2SA-726 25p  258-548 ap 2501345 30p 2502238 60p 250-523 150p
TA72M 275p  25A733 20p  25B-554 170p  25C-1359 20p  25C-2280 25  25D-525 00
TA7272 260p 25A-748 90p  2SB-557 150p  25C-1368 40p 25C-2274 30p 250-526 T0p
TA7273 350p 25A-765 300p  258-558 1500  25C-1382 40p  25C-2275 50p  25D-560 500
TA7274 260p 2SA-769 130p 258560 5p 2501383 35 25C-2278 759 250-570 40p
TA7279 400p 254771 130p  25B-561 2p 2501384 3 2502320 25  250-571 30p
TA7280 330p 2SA777 50p  25-562 35p  25C-1393 30p 252335 1200 250-592 20p
TA7281 270p  2ATH 60p  25B-564 70p  25C-1398 T0p 25027 45p  250-600 80p
TAT282 260p 25A-798 S50 2SB-566 MNop 25C-1399 60p  25C-2427 80p 250612 40y
TA7299 400p 254817 25p  2B-568 40p 2501403 250p  25C-2440 09 25D-613 09
TA7680 480p 254841 40p  258-595 80p 25C-1413LA  240p  2SC-2458 30p 250-621L  4S0p
TBABOO 40p 25A-844 15p  25B-59%6 TSp  28C-1417 20p  25C-2482 40p  2SD-636 25¢
TBAB20M 50p 25A-861 S0p  2SB-618 32%p  25C-1445 250p  25C- 30p 2SD-637 20p
TBA950 120p 2SA-872 20p  25B-631 40p 2SC-1446 60p  25C-2501 85 2SD-639 25¢
TDA1515  250p 25A-8%3 15p  25B-632 40p  25C-1447 75 250-2502 90p 250641 310p
TOAI670  300p 25A-8% 35p  258-633 50p  25C-1454 320p  25C-2537 4s0p 250666 250
TDA190BA  100p  25A-899 60p  258-641 20p 2501473 30p 2502546 20p 250667 25p
TDA2003  100p 25A-900 35p  256-643 200 25C-1474 4sp  25C-2550 700 250669 a0p
TDA2005  130p  25A-905 20p 258644 150 25C-1475 4Sp  25C-2555 150p  250-687 60p
TDA2575 200p 254915 30p  25B-647 30p  25C-1507 50p  2S0-2564 230p  2SD-716 120p
TDA2577 250p 25A-916 30p  25B-648 55p  2SC-1509 45 2502565 260p 2SD-718 130p
TDA2581  200p 25A-917 3/p 258649 40p  25C-1514 40p 2502570 50p 250723 150p
TDA2593  150p 25A-921 10p  25B673 80p  25C-1520 859 2502575 2% 250725 3509
TDA2653 350p 25A-840 50p  2SB-681 250p  25C-1550 60p  25C-2577 125p  25D-745 250p
TDA3560 320p 25A-950 25p  258-686 1200  25C-1567 60p 2SC-2579 130p 2SD-748 150p
TDA3561  300p 25A-958 70p  255-688 130p  25C-1568 60p 2502580 1750 250-761 50p
TDA3562 260p  25A-962 60p  25B-695 325p 25C-1573 40p  25C-2581 200p 250-773 30p
A3565  300p 254964 65p  258-705 200p  25C-1577 800p  25C-2582 40p  250-781 309
TDA3651 250p 25A-965 25 258-716 30p  25C-1584 600p  25C-2603 20p  250-788 30p
1DA3652  425p 254966 250 258-717 T8 25C-1627 30p 2502611 40p  250-789 25
T0A4500  360p 254360 T 258718 Top  2SC1667  150p  28C-2631 wp 2507 40p
TDA4503 400p ZSA:QM 30: 25B-738 25p  2SC-1669 85p  2SC-2634 40p 250794 bop
TOA4505  300p 534985 gy 25B74 25p  25C-1670 859 25C-2660 8sp 250822 400p
TDA4600 2000 75A-992 0p 2B-755 310p  25C-1675 2p  25C-2688 50p 250-836 85p
T0A7240  300p 25 20p  2SB-757 3s0p  25C-1677 80p 25C-2753 s0p  25D-837 80p
TDA8180 500p 2SA-1015 20p 25B-764 25p  25C-1708 20p 25C-2781 S0p  25D-838K 475p
TOA9503  240p 25A-10t6 200 258-772 4sp  25CA722 60p  25C-2785 50p  250-845 250p
UPG1031 180p  25A-102 30p  258-792 45p  25C-1756 40p  25C-2791 3250  25D-850 260p
UPCT181  110p 2541048 200 238.793 359 25C-1758 p  25C-2792 2150 250859 100p
UpCiie2  1op 241060 S aspe17 009 25C-1760 Bp 2502044  175p  25D-863 7o
UPC1185  230p 52yigos  qegy 29887 p  25C-1775 20p  25C-3078 40p  25D-869 3209
UPC1188 2750  2a-1095 ar5p  25B-856 60p  25C-1815 15  25C-3156 325p  25D-870 3200
UPCI1225P  200p 9941102 1h0p  25B-857 60p  25C-1819 50p  25C-3179 2000 25D-871 320p
UPC1230 210p  2SA-1104 200p  258-861 60p  25C-1845 20p 25C-3182 250p  2SD-880 40p
UPC1263  230p 25A-11 2000 258-886 65p  25C-1846 4sp  25C-3284 1759 250882 709
UPC1277  240p 25A-1110 60p  25C-789 50p  25C-1848 45p  25C-3298 1200 250-8988  260p
UPC1278  240p 25A-1123 40p  25C.790 B80p  25C-1875 260p  25C-3506 250p 250917 180p
UPC1288  400p 2341141 2000 250815 15p  25C-18%0 200 25C-3519 150p  250-951 1758
UpCisie  doop A TiE S ascans 2%p  25C-1906 30p  250-198 180p  250-982 80p
UPCI363  190p 53 11ag ,93: 25C-829 20p  25C-1909 2%0p  250-200 2109 250985 80p
UPC1 3200 9saq147 190p 250839 25p  25C-1913 100p 250234 40p 2501128 80p
UPC1378 2100  2SA-11s6 sop 250929 20p 2501914 30p  250-235 40p  25D-1134 80p
UPC147D  200p  25A-1180 000 250941 25p  25C-1922 275 25D-288 80p  250-1135 90p

ISA-1220 50p  25(-945 20p  25C-1923 209 250299 150p  250-1138 60p
TRANSISTORS 2541232 175 250959 65p  25C-1941 ap 250313 40p 2501153 50p
25A-473 35p 25A1262 659 950984 40p 2501942 190p  250-315 50 250-1207 50p
25A-489 s6p  25A1265 1500 550.998 300p 2501945 250p 250325 459 25D-1265 100p
25A-490 agp aIe B ascre 35 250193  160p  25D-331 80p 2501267  14lp
25A-495 259 52507 fop 2scme 1500 25C-1980 25 250-400 0p 2501273 V00p
25A-496 40p  52p.509 1o0g 256173 asp  25C-1986 60p  250-401 50p  250-1275 125
25A-564 150 258514 1009 25C11% 2000 25C-2003 259 250414 40p 2501276 125
2SA-608 15p  258-511 100p 2501212 60p  25C-2009 60p  250-421 Bp 250137 200p
25A-628 T0p 258512 100p  25C-1213 60p  25C-2022 60p 250424 0p 2501398 ¥70p
25A-672 30p $8-514 100p  25C-1214 40p  25C-2026 45p  250-426 150p  250-1426 215¢
A-673 20p 258-527 40p  250-1222 20p 252057 Bp  28D-427 150p  250-1427 275
2SA-677 6bp 258528 400 7501206 75  250-2068 50p  250-428 150p 2501432 250p
25A-683 259 BEF ;& 25C-1306 759 25C-2073 S0p 250438 ap 2501439 200
25A-684 40p 253j536 601 28C1317 %9 25C-2120 15p  250-461 100p  250-1441 200p
25A-697 45p  52p 237 Sop  25C-1318 p 2502153 Alp  250-468 250 250-1453  170p
25A-T15 35p  25B-544 60p 25C-1327 20p  25C-2229 25p  25D-471 30p 250-1497-02  520p
28A-7T20 20p  25B-545 150p 25C-1328 28p  25€-2230 30p 2SD-476 60p 250-1497-06  520p
2SA-722 40p  258-546 709 25C1344 30p  250-2236 30p  250-478 00p 25050 425p

-

f
SKY — NORMAL TV CHANNELS. NO
‘\“/
=% FIT AND FORGET
l * 12 MONTHS GUARANTEE
* OPERATES FROM EXTERNAL 12v
PLUS VAT
24 HOUR ANSWER/NG SERVICE.
20 ELMORE GREEN ROAD, BLOXWICH, WALSALL,

l' k *x EXTRA
-
INK=UD to proFits
- % WITH BUILT IN INTERFACE
AN \ 5 " % SWITCHES TO & FROM FILMNET —
(;E) / PLUGGING OR UNPLUGGING.
* COMPLETELY AUTO
/ Q e’ \\ % COMPLETE WITH LEADS
\ * POWER ON LED INDICATOR
* DIRECT FROM MANUFACTURER
VIDEO SENDERS ~ yeans exTra PROFITS
£19.95
300ma DC POWER SUPPLY
“QUANTITY CALL OR PHONE:
DISCOUNTS
o Communications
INK-U imi
Limited
WEST MIDLANDS WS3 2HW.
Telephone or Fax on (0922) 402786

% Do you use cathode
ray tubes?

% Can't find a replace-
ment or shocked by
the cost?

ELECTRONICS LTD.

% [t may well be that a
rebuilt tube will solve
your problem.

Come to one of the most experienced firms in the business.
We have been rebuilding/remanufacturing cathode ray tubes
for a wide range of users since the '60’s.

Why not telephone Dave Dyson on
(0895) 55800 to discuss your requirements?
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DISPLAY ELECTRONICS LTD.
UNIT 3, SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.
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VIDEO HEADS DIRECT FROM THE IMPORTERS THIS MONTH’S
o SANYO suasp SPECIAL OFFERS FROM
VS1-245 .. 1711 VHRM00 ... ... 2236 VC-6000 .. ... 41.09
VS105112........... 19.86 VHR1150 ......22.22 VC651 ... 17.95 H R s
VHR1200SP .........22.36 VC-7300 ... 41.09
msrm VHR1300 ........22.22 VC-8300 ... ... 41.09
o — VHR1500 ... . 37.84 VC-9300 . .. . 17.95
VeRAS00 VHR1700 .. ....22.22 VCASERIES. .. ... 17.95
VCR 4600 2222 oh) pvox
VCR4700 au
e 3 1000 3.1 3
VCR000/1 ... B2 SONY COMPUTER IC’s
VCR7000 .......19. 7321 .
VCR000 ........... . 714 Type Order Code Price
FERGUSON SENTRA
WVOO(3HSSY) ... 925 8000 ... 2321 TATUNG 2732 Eprom HN462732 £4.95
3V32ua. . g s ! 27113 HITACHI 8300/8500 ............ 9.25
gﬁgﬁms 950 o 3?83 TOSHIBA 6502A 90143501 £2.95
' 95 v213132. . AT
e 645 o e 6522 90143701 £1.95
V54/5556 32.90  y.5557.
3V58/59 16.45  ve3e4...... .. 6561 90189601 £4.95
3VB4/65 I AL
VA0 . 4. 45’32 V-75/78/81 8360 25153502 £9.95
LT T ¢ R
ooros T aaes VTGS 32.90 v 860096 8566 31800901 £9.95
Fls[I)IERZ ------- B8 \00m1 2872 MITSUBTE
VIN213 . 28.22 i
FVHP520 . . 1741 VT115118 ..........28.22 HS300/301 ... 33.98 Rom Ted Basic 31800601 £9.95
FVHPOTS 34.33 V1120125 . 28.22 HS302/310.........33.98
GOLDS VT128220 ... 28.22 HS303304. . . . .26.52 Rom Ted Kernal 31800404 £9.95
TAR VI130135.........31.26 HS3I8710.... . 35.06 SYE520 90143601 £ 49
VI3 31.26 HS700.... ... 26.52 )
VIS 32.51
N.E.C.
ﬁgggﬁgﬁ B2\ GSERIES.......... 28.51 SY6820 90143601 £2.49
V5000 " jn'g NOTSERIES......... 38.01
VT650080 ... 16.45 QRION
.‘;T‘S;Ogo -------------- 1645 VHSERIES.......... 19.04
oy PANASONIC
HSSV ... . h
aRS78655 W ngg NV100/200 .......... 12.43
HRD110120 ... ...950 NV180 ... .33.98
HRD140/141 ........20.53 w gggggg ---------- g g; 1 '
HRD150/157 ........20.53 NV2507280 .......... :
HRDISEE) . OFFER VALID UNTIL
31st AUGUST 1990
R 0% wvisoas0
Rote NGBS Telephone your order NOW.
VR6920 .. poA HRDS0 N e
SAISHO :gggggggg o All offers apply to account
VH1200HQ ... B KRS o5y TS customers only.
xmggg,h """"" MATSUI NV850/950 .. . P.0.A.
“““““ VXSOOE/GOOA 1904 NV870/890
VR120016 .......... VX730/735/A ... 2.03  wyg70
xz ggggm --------- 85 VX755/755A ... 103 \wag
VR 300X N VX765 ............... 21 .03 NV D&)
------------ VX770B/7738 ... 19.08  wyua7ig
et
““““ 03 NvG1n20 If you would like to hear more about
VB0 ... 003 y abou
SHARP wanns the 35,000 HRS stocklines, 24 hour
VC-381-388 ... 17.95 NVGI4A5... delivery and account facilities
VC-402-481 ... NVG20/21 ...
VC483/486.. . ..... NVG25/28 ... = 021 -789 7575
SVPSERIES... .. .24.19 VC-581/582 ... NVG30/31. ..
VBSERIES. ... .. 2419 VC-583/584 .. .. NVG33 . .. ... .
VISERIES........2419 VC584 ... ... . NV G45/46/5 . .. u.N
VXSERIES ... 2419 VC56.. ... NVHES/70. ... 52.26
~a EL ECTRC HRS ELECTRONICS PI
NORTH CMCUCLFX%VL'BHS;JS&N NW10 7N Garretts Green Lane, Birmingham B33 OUE.
Audmns y n i !! r!!n!!’x
AR TEL: 081-965 5748 FAX: 081-965 7813 —— Tel. 021-789 7575 Fax: 021-789 8040
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Edgware Road,
London, W2

HENRY!

45th ANNIVERSARY

METEX AND TEST LAB INSTRUMENTS

YOU PAY TRADE PRICES

.......

3% AND 4‘/2 DIGIT Dmms
ALL MODELS WITH CONTINUITY TEST (% With Capacitance + Hfe test.D with 200KHZ Frequency counter)

METEX PROFESSIONAL"

3l and 4’ digit Dmm’s with hard carry case.
Large LCD Displays. with leads. battery and instructions. 20A AC/DC

BARGRAPH SERIES’ M4500 30 Range 414 Digit 0.05% with

M36108 3, Digi 30Range 03%, (+)  £4604 Datafold() £52.13
MIESOB 3% Digit 30 Range 0 3% (-v) £51.26 ~ M4380 30 Range 4 Dignt 00 with -,
M46508 4% Digit 30 Range 0.05% with ataHold () :
A ! e A%esoo %e%g'ggso M36308. M46308
AUTO RANGE SERIES’ M3s10. b M4

33, Digit with Data Hold and Freq. Counter STANDARD SERES

MB0 21mm Display 20KHZ Counter  £46.04
MB18 17mm Display True Rms. 400 KHZ
Counter £58.22
M818B Bargraph Version

NON-BARGRAPH’

M3800 32 Range 3! Digit 0.5% (<)
M3630 30 Range 3% Digit 0.3% {«s)

- with soft carry case 3} digit 12mm Dlig(la&]
M23158 17 Range 10 ADC

M2318B 23 Range 10 ADC (+)
M2335 31 Range 10A AC/DC (+)
M2325 32 Range 10A AC/DC (+«)
M2355 32 Range 10A AC/DC («c
M2365 38 Range 10A AC/DC («+c)
(2355/2365 HAVE TTL LOGIC TEST)

£41.70

3000 LCR AC Bridge ) 03.20 TE220 1 MHZ Audio Generator

M3002A AC Millivolt Meter 1MHZ X 3300 Autorange Digital Cap Meter

2020 500 KHZ Function Generator ik 6100 Signal Tracer/Injector

4162A0 150 MHZ Fr Gen. Plus 6 Digit 5250 150 MHZ 7 Digit Frequency

Counter £172.86 Counter .50
2603A0 1 MHZ Af Gen. plus 6 Digit 0STSM 5 MHZ Bench Scope £168.00
Counter £166.16 243 0/24vV 0/3A Variable PSU £56.00
TE200 150 MHZ Rt Gen. 245 0/24v 0/5A Variable PSU £69.55
{450 MHZ Harmonic) £80.00 154 4/15v 0/4A Variable PSU £40.00

390070 LCD Dmm Wuth Dwell And

YF20 Duat Scale Sound Leve! Meter
12048 85 Tach Ranges 20A AC/DC

£45.17

225V VHS Video Head Tester £30.69 K750 LCD 8 Range Capacitance Meter £36.20
1065 Digita! Lux Meter - 3Ranges  £46.83 6060 LCD Digital True Power Meter

07 Logic Probe £763 6Kkw 19

MB25 Logic Probe/Pulser £14.74 2070 19 Range Multimeter 10A0C +

300 AC Clamp Meter 600A/300V/ Buzz £12.00
Resis £33.50 2030ET 27 Range 10A AC/DC Cap

M265 Add on AC Clamp Probe Hfe Temp. Buzz £29.30
for Dmm's £16.48 SO50F 41 Range FET mm £26.77
501 Electronic Insulation Tester 500v £53.25 0MS Wallet Autorange Dmm £17.35
504 Electronic Insufation Tester 1000VE70.88 921 Pen Type Autorange Dmm £24.78
KOMB TR Dip Meter 1.5t0250 MHZ ~ £41.88 850 Mains Phase Tester £21.20
1062 LCD Temperature & datahold ~ £36.72 260 1000A AC Digital clamp meter  £40.25
302K LCD Temperature Two 1/P £32.00

261 Add on insulation tester for 260  £29. 3i

Also stocked
Tools, components, CB, public
address, CCTV. security,
communications, TV, video,
audio, computer accessories.

Henry's are also instrument
distributors for HAMEG, FLIGHT,
ALTAI, BLACKSTAR, THURLBY,
HITACH!, CROTECH, THANDAR.
Phone for best prices.

ADD 15% VAT
(UK ONLY)

Prices correct at Dec 89,

TELEPHONE YOUR ORDER WITH VISA/ACCESS

OPEN 6 DAYS A WEEK FOR CALLERS CATALOGUES
'Q AUDIO LNI CoLouR
HeEN RY S &ecrronics ecu™S
404 Edgware Road, London W2 1ED 3&%'&2"8%??

Instruments/Audio 01-724 3564 Ask H

enry’s firs

Security/Communications/CCTV 01-724 0323 3L large

Components 01-723 1008 Fax: 01-7240322  [ERERIATR

Trade/Education/Export 01-258 1831 o e to
rade Pnce?m

(Please note - from 6 May 1990 the 01 Code changes to 071)
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| **** NOW AVAILABLE EX-STOGK, ****

A SPECIAL TRADE ANNOUNCEMENT

RTL-VERONIQUE
pUS FILMET >

YS9 necon%
INTERFACE (VIDE%'QEYPT
ALL IN ONE UNIT!

‘STATE OF THE ART’ MICROPROCESSOR TECHNOLOGY

THE ULTIMATE

* FULL AUTO SWITCHING

* LOOP THROUGH FACILITY FOR ADDITIONAL

DECODERS

* INTERNAL POWER SUPPLY

* FULLY UPGRADABLE FOR HIGH LEVEL
SCRAMBLING

* COMPLETE WITH LEADS

* COMPATIBVLE WITH ALL RECEIVERS

* SIMPLE INSTALLATION

* PRICES ON APPLICATION

* NO QUIBBLE, EXCHANGE GUARANTEE
* FULL TECHNICAL SUPPORT * HELPLINE *

ALSO AVAILABLE FILMNET ONLY DECODERS
SALES HEAD OFFICE FOR TRADE & EXPORT ENQUIRIES

* 0532 444195 %

OTHER DECODERS AVAILABLE (EXPORT ONLY

SALES HEAD OFFICE

SUPERUILSION

UNIT 16 . TOWER WORKS . 2 GLOBE ROAD . HOLBECK
LEEDS LS11 5QG (off Water Lane)
Telephone: (0532) 444195 Fax: (0532) 425777

MANUFACTURED BY

QRESIER Yourer

UNITS 1-2 . INDUSTRIAL ESTATE . STATION ROAD
LLANRWST . GWYNEDD LL26 OEH

!

Telephone: (0492) 640313
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ONE POUND PACKS

All packs are £1 each. Note the figure on the extreme left is the
pack ref number and the next figure is the quantity of items in
the pack, finally a short description,

BD2 5 13A spurs provide a fused outlet to a ring main
where devices such as a clock must not be
switched off.

BD9 2 6V 1A mains transformers upright maunting with
fixing clamps.

BD11 1 6%in speaker cabinet |deal for extensions, takes

qur speaker, Ref BD137

BD13 12 30 watt reed switches, it's surprising what you can
make with these — burglar alarms, secret swit-
ches, relay, etc., etc

BD22 2 25watt loudspeaker two unit Crossovers.

BD30 2 Nicad constant current chargers adapt to charge
almost any nicad battery.

BD32 2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch.

BD42 5 13A rocker switch three tags so on/off, or change
over with centre off

BD45 1 24hr time switch, ex-Electricity Board, automati-

cally adjust for lengthening and shortening day,
original cost £40 each.

BD49 5 Neon valves, with series resistor, these make
gﬁood night I|ghts

BD56 1 ini selector, one use is for an electric jigsaw

puzzle, we give circuit diagram for this. One pulse

into motor, moves switch through one pale.

Suck or blow operated pressure switch, or it can

be operated by any low pressure variation such as

water level in water tanks.

BD103A 1 6V 750mA power supply, nicely cased with mains
input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, elc.

BD128 10 Very fine drills for pcb boards etc. Normal cost
about 80p each.

BD132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

BD67 1

BD134 10 Motors for madel aeroplanes, spin to start so
needs no switch.

BD139 6 Microphones inserts — magnetic 400 chm also act
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4

coil sets with notes on making ¢/0 relays and other
adgets.

BD149 8 Safety cover for 13A sockets — preven! those
inquisttive littie fingers getting nasty shocks.

BD180 6 Neon indicators in pane! mounting holders with
lens,

80193 6 5amp 3 pin fiush mounting sockets make a low
cost disco panel.

BD199 1 Mains solenoid, very powerful, has tin pulf or

could push if modified.

BD201 8 Keyboard switches — made for computers but have
many other applications.

BD211 1

horn. Stightly soiled but OK.
80263 2 Oblong push switches for bell or chimes, these

Electric clock, mains operated, put this In a box
BD221 5

Panostat, controls output of boiling ring from

simmer up boil.

can mains up to 5 amps so could be foot switch if
fitted into pattress.

and you need never be late.
12V alarms, make a noise about as (oud as a car
BD252 1
BD259 50 Leads with push-on Vain tags — a must for hook-
ups — mains connections etc.
Mini 1 watt amp for record player. Will also change
speed of record piayer motor.

BD268 1

BD305 1 Tubular dynamic mic with optional table rest.

BD653 2 Miniatuse driver transformers. Ref. LT44. 20k to
1k centre tapped

BD548 2 3.5V relays each with 2 pairs changeover
contacts.

BD667 2 47 pf non-polarised block capacitors, pcb
mounting.

There are over 1,000 items in our Catalogue. If you want a
complete copy please request this when ordering.

12-220V INVERTER KIT. This kit will convert 12V DC to 220V AC. It wili
supply up to 130 Watts with a large transformer. As supplied it will handle
about 15 Watts. Heatsink required. Price is £12.00. Ref. 12P17.

PERSONAL STEREGS. Again customer returns but complete and with
stereo headphones a bargain at only £3.00 each. Our ref. 3P83.

MAINS OPERATED MICRDWAVE CONTROL PANEL with touch
switches. This unit has a 4 digit display with a built in Clock & 2 relay
outputs - one for power & 1 for pulsed power tevel. Could be used for all
sorts of timer control applications. Only £6.00. Our ref. 6P18.

EQUIPMENT WALL MOUNT. It is a multi-adjustable metal bracket that
could be used for mounting floed light, ioud speaker, TV camera, evena fan
and on almost any sort of wall or ceiling even between wall and ceifing Qur
price only £3. Qur ref 3P72. Or 2 for £5. Our ref 5P152.

STABILIZED POWER SUPPLY KIT 2-25V 2A. A kit for a bench or lab
power supply containing PCB, transformer, heatsink and all other
components. Short gircuit protected. Case required. Priced at £20.00 Ref.
20P25.

GEIGER COUNTER KIT. Complete with tube, PCB and all components. 9V
operation, Only £39 00. Ref. 39P1.

COPPER CLAD PANEL for making PCB. Size approx 12in long x 8%2in
wide. Oouble-sided on fibreglass middle which is quite thick (about 1/16in)
s0 this would support quite heavy components and could even form a
chassis 10 hold a mains transtormer, etc. Price £1 each. Qur ref BD683.

POWERFUL IONISER
Generates approx. 10 times more IONS than the ETI and similar
circuits. Will refresh your home, office, shop workroom etc.
Makes you feel better and work harder -~ a complete mains

operated kit, case included £18.00. Our ref 18P2.

REAL POWER AMPLIFIER for your car, it has 150 watts output.
Frequency response 20hz to 20Khz and signal to noise ratio, better than
60 d/b. Has built in short circuit protection and adjustable input level to suit
your existing car slereo, so needs no pre-amp. Works into speakers. Ref
30P7 described below. A real bargain at only £58.00. Order ref. 57Pt

REAL POWER CAR SPEAKERS. steres pair output 100w each.
4-Ohm impedence and consisting of 612" woofer, 2" mid range and 1"
tweeter. ldeal to work with the amplifier described above. Price per pair
£30 00. Order ret: 30P7

STEREO CAR SPEAKERS. not quite so powerful — 70w per
channel. 3" woofer, 2" mid range and 1" diameter. Again, in a super
purpose buiit shelf mounting unit. Pnce per pair: £28.00. Order rel: 28P1

VIDEO TAPES. These are three hour tapes of superior quality, made
under licence from the famous JVC Company. Offered at only £3 each
Qur ref: 3P63. Or 5 for £11. Our ref: 11P3. Or for the really big user 10 for
£20. Our ref: 20P20

ELECTRONIC  SPACESHIP.
Sound and impact controlled, responds
to claps and shouts and reverses when
it hits anything. Kit with really detailed
instruclions. |deal present for budding
young electrician. A youngster should
be able to assemble but you may have
to help with the soldering of the compo
nents on the pcb. Complete kit £10. Our
ref 10P81

12" HIGH RESOLUTION MONITOR. Amber screen, beauti-
fully cased for free standing, needs only a 12v 1.5 amp supply
Technical data is on its way but we understand these are TTL input.
Brand new in maker's cartons. Price: £22 00. Order ref: 22P2

MICROWAVE TURNTABLE MOTOR. Compiete with weight

sensing electronics that would have vaned the cooking time. ideal for
window displays etc. Only £5.00. Ref: 5P185.

MAINS FANS. snail type construction approx 5°x4” mounted on a
metal plate for-easy fixing. New. £5.00 each. Ref: 5P166.

COMPUTER KEYBOARDS. Brand new uncased. Only £3 00 each.
Ref: 3P89

PANEL METERS. 270 deg movement. New. £3.00 each. Ref: 3P89

SURFACE MOUNT KIT. Makes a super high gain snooping amplifier
on a PCB less than an inch square! £7.00. Ref- 7P15.

CB CONVERTERS. Converts a car radio into an AM CB receiver
£4.00. Ret: 4P48.

EHT TRANSFORMER. Television type line output transltormer, good
for high voltage experiments. £2.00 each. Ref: 2P277

COMPOSITE VIDEO KITS. These convert composile video into
separate H. sync, V. sync and video. Price £8.00. Our ref: 8P39

BUSH RADIO MIDI SPEAKERS. siereo pair. BASS reflex system.
using a full range 4in driver of 4ohms impedance Mounted in very nicely
made black fronted walnut finish cabinets. Cabinet size approx 81/2in wide,
14in high and 3'2in deep. Fitted with a good length of speaker flex and
terminaling with a normai audio plug. Price £6 the pair pius £1 post. Our ref
5P141

312in FLOPPY DRIVES. we still have two models in stock. Single
sided, 80 track, by Chinon. This is n the manufaciurers metal case with
leads and ICD connectors. Price £40, reference 40P1. Also a double
sided, 80 track, by NEC. This is uncased. Price £60.00, reference 60P2.
Both are brand new.

ASTEC PSU. Mains operated switch mode, so very compact. Outputs
+12v2.5A, +5v BA, £5v 5A, +12v 5A. Size: 7V4in long x 43N wide
2%4in high. Cased ready for use. Brand new. Normal price £30 + . our price
only £13.00. Our ret 13P2.

VERY POWERFUL 12 VOLTMOTOR. g Horsepower_ Made to
drive the Sinclair C5 eleciric car but adaptable to power a go-kart, a
mower, a rail car, model railway, etc. Brand new. Price £20. Our ref 20P22

SINCLAIR C5 WHEELS
INCLUDING INNER TUBES AND TYRES
13" AND 16" DIAMETER SPOKED POLY CARBONATE
WHEELS

oNLY £6 EACH. 13" Ref 6P10, 16" Ret 6P11.

PHILIPS LASER
This is hefium-neon and has a power rating of 2mW.
Completely safe so long as you do not look directly into the
beam when eye damage could resuit. Brand new, full spec,
£35. Mains operated power supply for this tube gives 8kv
striking and 1.25kv at 5mA running. Complete kit with case
£15, ditto for 12v battery. Also £15. Our ref 15p22.

ORGAN MASTER. is a three octave musical keyboard. itis beautifully
made, has lull size {piano size) keys, has gold plated contacts and is
complete with ribbon cable and edge connector. Can be used with many
computers, request information sheet. Brand new, oniy £15 pius £3
postage. Our ref 15P15.

1990 BULL ELECTRICAL CATALOGUE packed with
bargains. Easy to use. Please request with your next order or send
stamped A5 size envelope.

12 VOLT BRUSHLESS FAN. Japanese made. The popular square
shape (412n x 4'2in x 13%in). The elecironically run fans not only
consume very little current but also they do not cause inlerference as the
brush type motors do. ldeal for cooling computers, elc., or for a caravan
£8 each. Our ret 8P26

MiINI MONO AMP. on p.ch. size 4" x 2" (app.)
Fitted volume control The amplifier

has three transistors and we estim-

ate the output 1o be 2W rms.

More technical data will be included

with the amp. Brand new,

perfect condition, offered at the very

low price of £1.15 each of 13 for £12.00

BULL ELECTRICAL

Dept. T.V., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT.

MAIL OROER TERMS: Cash, P.0. or cheque with order. Please add £2.50 Service
Charge Mon(hJ' account orders accepl from schools and public companies
Access & Brcard orders are accepted — minimum £5. Phone (0273) 203500. Fax
0273

POPULAR ITEMS — MANY NEW THIS MONTH
YUASHA LEAD ACID BATTERIES 6V 10A

Superb value at only £12 00 Ref 12P24 or 2 for £20.00. Ref 20P29. Also h\
some 12V 1.9AH £7 00 Ref 7P19

JOYSTICKS for BBC. Atari, Dragon. Commodore, etc. All £5 each. State which
required

TELEPHONE TYPE KEY PAO. Really firs! class rear mounting unit. White
lettering on black buttons Has conductive rubbers contacts with sot click
operation Circuit arranged In telephane type array. Requires 70mm by 55mm cut
out and is connected by 10-pin IDC socket Price: £2.00 each. Drder ret: 2P251

SUB-MIN PUSH SWITCHES. Not much bigger than a plastic transistor but
double pole. PCB mounting. Three for £1 Our ref BD688

AA CELLS. Probabiy the most popular of the rechargeable NICAD types. 4 for
£4.00. OQur ref. 4P44

20WATT 400HM SPEAKER. With built-in tweeter. Really well made unit which
has the power and the quality for hi-fi reproduction. 6'/2in diameter Price £5. Our
ref 5P155 It 15 heavy so please add £1 to cover postage it not collecting

MINI RAOIO MOOULE. Onty about 2in square with ferrite aerial and soiid dia
tuner with 1ts own knob. It is @ superhet and il operates from PP3 battery and would
drive a crystal headphone direct but be better with our mini mono amp. Price £1
Our ref BD716

BULGIN MAINS PLUG ANO SOCKET. The oid faithful 3 pin with screw
terminals The socket mounts through a 1'/2in hole and the mains is brought in by
the insulated plug. Used to be quite expensive but you can have 2 pairs for £10r 4
of either plug or socket for £1. You could make yourself a neat and compact bench
panel with these Our ret BD715, BD7155 or BD715P

MICROPHONE. if you want a low cost microphone then just arrived we have a
very small hang-held dynamic mic with on/oft switch in the handle, ts lead
terminates with one 3.5 plug and the other a 2.5 plug for remote control. Price only
£1. Our ref BO711

MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT OEVICES. 140v

100w pair made by the famous Hitachi Company. Avarlabie in H pack. Ref. 2599
and 25K343. Ref. 4P51

TIME ANO TEMPERATURE LCO MOOULE. A 12 hour clock a Celsius and
Fahrenheit thermometer a too hot alarm and a top cold alarm  Approx 50x 20mm
with 12.7mm digits. Requires 1AA battery and a few switches. Comes with full data
and diagram Price £9.00. Qur ref- 9P5

REMOTE TEMPERATURE PROBE FOR ABOVE. £3.00. Our ret: 3P60

600 WATT AIR OR LIQUIO MAINS HEATER. Small coil heater made for heating
air or liquids Will not corrode, lasts for yeass. Coil size 3in x 2in mounted on a
metal plate for easy fixing. 4in dia. Price £3 00 Ref: 3P78 or 4 for £10.00. Qur ref:
10P76.

EX-EQUIPMENT SWITCHEO MOOE POWER SUPPLIES. Various makes and
specs but generally + 5, + - 12videal bench supply Only £8 00. Qur ref: 8P36
ACORN OATA RECOROER. Made for the Electron or BBC computer but surtable
for others. Includes mains adaptor, leads and book. £12.00. Ref: 12P15.
PFTE COATEO SILVER PLATEQ CABLE. 19 strands of 45mm copper will carry
up to 30A and is usually indestructable. Available in red or black Reguiar price is
over £120 per reel. Our price only £20.00 for 100m reel. Ref 20P21 or 1 of each
tor £35 00 Ref 35P2. Makes absolutely superb speaker cable!

NEW PIR SENSORS. infra red movement sensors will switch up to 1000w
mains UK made 12 month manufacturers warranty, 15-20m range with a 0-
10min timer  adjustable wall bracket. Only £25.00 Re!: 25P16.

10 MEMORY PUSHBUTTON TELEPHONES. These are customes returns and
‘soid as seen’ They are complete and may need slight attention. Price £6.00 Ret
6P16 or 2 tor £10 00. Ref: 10P77 BT approved

25 WATT STEREQO AMPLIFIER IC STK043

with the addinon of & handtul of components you can build a 25 watt stereo
amplifier. Suppled with circuit diagram  £4.00. Ref 4P69

SPECTRUM SOUNO BOX. Add sound to your Spectrum with this device. Just
plug in. Complete with speaker. volume control and nicely boxed. A snip at only
£4.00. Our rel 4P52

BBC JOYSTICK INTERFACE. Converts a BBC joystick port to an Atari type port
Price £2 00 Qur ref 2P261

TELEPHONE EXTENSION LEAO. 5mm phone extension lead with plug on one
end, socket on the other. White. Price £3.00. Qur ref- 3P70 or 10 leads for only
£19 00t Ref 19P2

LCO DISPLAY. 42 digits suppiied with connection data £3.00 Ref 3P77 o1 §
for £10 Ret 10P78.

CROSS OVER NETWORK. 8 Ohm 3 way for tweeter midrange and woofer nicely
cases with connections marked. Only £2.00. Qur ref: 2P255 or 10 for £15.00. Ref
15P32

REVERSING LIGHT ALARM. Fits to car reversing light and soungs when
reversing Only £2.00. Our ret: 2P248

BASE STATION MICROPHONE. Top quaity uni-directional electret condenser
mic 600 impedence sensitivity 16-18Khz — 68db buill in chime complete with mic
stand bracket £15.00. Ref- 15P28

MICROPHONE STANO. very heavy chromed mic stand, magnetic base 4" high
£3.00 1t ordered with above mic. Qur ref: 3P80

SOLAR POWEREO NICAO CHARGER. 4 Nicad AA batiery charger Charges 4
batienes in 8 hours. Price £6 00. Qur ret: 6P3

HIGH RESOLUTION MONITOR. 9in black and white, uses Phifips fube M24
306W. Made up in a lacquered frame and has open sides. Made for use with 0PD
computer but suitable for most others. Brand new, £20.00. Our ref: 20P26
MAINS 15 WATT SOLOERING IRON. Price £3.00 Our ref 3P65
SOLOERING IRON STANO. Price £3.00 Our ref 3P66

SHARP PLOTTER PRINTER. New 4 colour printer originally intended for Sharp
computers but may be adaptable for other mactunes. Compiete with pens. paper
etc. Price £16 00 Our ref 16P3

CENTRONICS ADAPTER XIT for above plotter printer converts it to Centronics
compatible Price i1s €4 00. Ref: 4P57

CAR IONIZER UNIT. Improve the air in your car, clears smoke and helps prevent
fatigue. Case req. Price £12.00. Our ref 12P8

NEW FM BUG KIT. New design with PCB embedded coil 9v operation. Priced at
£5.00. Qur ret: 5P158

NEW PANEL METERS 50UA. Movement with ditferent scales that are brought
into view with a lever. Price only £3.00 Ref 3P81

STROBE LIGHTS. Fit a standard edison screw light fitting 240V 40/mun. flash rate
available in yellow and green Complete with socket. Price £30 each Ret. 10P80
(state colour required)

ELECTRONIC SPEEO CONTROL KIT. Suttable for controlling our powerful 12v
molors. Price £17,00. Ref 17P3 (heatsink required)

EXTENSION CABLE WITH A OIFFERENCE. It is flat on one side making it easy
to fix and look tidy. 4 core, suitable tor alarms, phones etc. Qur price only £6.00 for
50m reel. Ref: 5P153

METAL PROJECT BOX. Ideal tor battery charger, power supply eic. Sprayed grey
size 8" x 4" x 42" Louvred for ventilanon. Price £3.00. Ret' 3P75.
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EAST CORNWALL COMPONENTS

119 HIGH STREET
WEM

SHROPSHIRE SY4 5TT TEL: 0939 32689
TELEX: 35565

DEPT. TV8

FAX: 0939 33800

* % LATEST CATALOGUE » *

1990 Catalogue — over 200 pages incl. Credit
Tickets (3), Special Offer sheets, Prepaid En-
velope & Order Form
application with orders of £15 and over.
Prices in Catalogue may vary as material for
advert is prepared 6/8 weeks before issue.

£1, or free on

22SWG RESIN SOLDER I
500gm REEL 1+ 10+
£499 £4.75
ALSO 18SWG at £4.95 500gm.
Orders of 5 or more reels please add a

37

X 175 X 55mm

AUGUST SPECIAL OFFER

CONTENTS: 60 DRAWER UNIT

OVERALL SIZE 300 X 540 X 160mm

60 DRAWER STORAGE
UNIT (540)

ONLY £24.99

V:;MV’L—,

7

807,” &
/»4\ N.,r-

: w ALARM
= KAGE

nchides

[ N

= + Optima Alarm Controt Panel
| — 3 + External Red Bell Box
L 5 * 2 - 1Irternal Passive | R
S - + 2 - Door Contacts
| D — « Siren for Bell Box
| — « 100 mtrs cable and s
7] ] + Full fitung instructiong®

— - — ONLY.£115

further 75p P&P
WOW W

C-15WIRON £7.65
DESOLDER cs 7wiron £77%
PUMP XS-25W IRON £7.85
XSKIT 25W £1085
onlv CSKIT17W £10.75
CKIT15W £10.75

ALL BITS FOR IRONS - £1.60

£2.99

Normal
price
£8.99

ELEMENTS £3.95 STANDS £2.99
ORYX PORTABLE GAS
SOLDERING IRON
£18.75 Tips £5.50

| N1-CAD CHARGER

Charggs 4. AA. C. [ & PRI N

REMEMBER ALL PRICES NOW INCLUDE VAT

: Cads: 240v AC PRICE  EACH
T — ) - £3.50_# CARRIAGE - - g
NORMAL PRICE £29.99 = e g wl aw o
(Phonefor further details) " § da o5 45
£1.95 £1.80
= h D £2.00 £1.85
VIOEO HEAD TESTER | VALVES | 0% | Poisy 54
¢o head tester VIDEO REPAIR KITS b 7 - A PP3 £3.90 0375
whemer AMSTRAD, JVC, FERGUSON, if LV TR 0% 7 A B
oo PANASONIC. HINARI, SHARP, g o i b It BRAND NEW FANS
weat siate and display HITACHI - Price on Application 0K3% 30 M I T 120
ot CORE I LIMITED STOCK
L e picE [‘315 PINCH ROLLER DY8U: 098 B 808 P00 115 "
ARAI (626 ACHOECHGSOST 0% L e . .y = 80mm — 240V Torin-TA300 £3.50
T FERGUSON. 3V00 324 L N ™ s % 80mm — 12V 0-13A Panaflo £4.50
NATIONAL (Cont) | HiTACH! Al £ s g e o FM TRANSMITTER
{R22 2 !
1999 | Rvan fe% | NEC nen N £199 ou0 s AT P . Very High Quality ‘MINI-BUG' - Ideal for
199 1 Nvaao £1995 | ORION v B9 2 N 588 BCY50A 2 Baby Alprm etc.!!
99 | visoo £199 | PANASONIC NV100 180 e A 4 s, . "
o | Nves £19% U 2K i by T b .
1999 ORION 0 455 7000 120 e 2 344 UAPR 185 i 0y emove cove
193 DRIO P e oo W G ¥6s  LBCAI 29 £ oo g Be by od M
198 f199 e % 065 28 | 20 i\? 08 195 M, F M
1399 PHILIPS PHILIPS VR 5150 £39% > 12 ;{é . é_m_ el 2% P P3 9. Galery o
1y | Ve ok i By ’ 1% E ol st i Ya ¥’ .
UL 0 G3% | sawvo VIC0O A2 | i ) :,,g& 0 i =1 ode A piice: £9.99
SANY ; ) cte
ARELL 5 B e 2 %
feRuson 1999 i ?"éﬁ SHARP. 200 :Em ig [ |:?m;‘ 3:5 BAUB 73 BT ADPBOV T PROBE
VIC 4500 P . €C 435 08  BAb % Wasier Socket (Flush) £3.30
300 2300 £000 6200 . e, | |
1% | swarp 07 Leaz SR DL 22 Master Socket (Surface) ~ £3.25 X1 y X10
199 | Ve300 482 930091 5 A b Pt I 38| secondary Socket (Flsh) £2.05 '
19.99 93009400 9500 9600 9700 SONY L 1420 b uee - POFE 075 6KIG 36 1y S0 ush). £2. One Un|t,
199 £309 TOSHIBA V £399 3" EATI 1350, 6X1 15 Secondary Socket (Surtace) £2.50 6
19 / o8 3 kol 30 PCER 135 32
] B F £ TR e 12 1 BT Cable. .(per metre) switchable BNC
1999 sony O ke 120 PCIB00 05 2 200 15199M 00 connector
:;g SON 2250 ?.'éﬁk« [ rueﬁqu 520 g;:‘ ‘wg CH8D :5,‘?, e 'ruu. R 195 Line Jack Cord with Plug. £2.20
(e H (%% | HTACHI JSIO0F# 00 1000 275 | Vgea0 050 s V65 IN CATALOC UE Extn. Lead § metres £4.30 £14.95
830 1999 4860 v.'?\ﬂ?«m’ 00 9300 =
2 §§ 8T i ‘ i hu.lll 510 i et
: 2 [ each vl 1ect
For Bgis £a050 Wy | VO o 200 | 12w ik 5 cach vailge® 12 10R 10 1M 305 pieces 375 SPECIAL LIMITED OFFER 1000 Pack  £25.00
€050 4 (e | vo e V3 150 14w pack Popular — 10R 10 10041000 pieces 6.99
L ; 1450 NE gt 210 19w pack 10 each valug £ 12 # 2R ™ o 2M2 730 pece 875 * * * * * * * * * *
RUNDIG ‘ 3 {7850 4 200 2W pack sedchvalue E12 5 2R2 1o @2 365 pieces 5.40
o 51 B0 £28 50 7600 7610 7650 4 2% 12W packiPapular s 2A2 o 10M 3900 picces 1075
full rasge now avail . 4C| ar ' g . Y
Puoﬁ[ FOR PRICE &l 5080 £78 50 WAT PAN %;ﬂ?]l? W ;;2 w p‘ack § gachwathe E1 ZRs'!o M 365 peces 15.25 OSClLLOSCOPES
| " TRLEFUNKEN POA i o 2W pack § eseh velue B18 10R to 2M2 317 pieces 25.00
- R e | 2 ‘ _| TEKTRONIX 2215. Dual Trace 50MHz. Delay
i s | xw'-“' POR | Yo it g 120 e e - e Sweep with manual. New £ 500
3 HiBA VITa1RG 5360 280 b BISC CERAMIC 50V pleces 8 mi n
29 n %0 | suae A T S hecos £199 | Probes. Limited quantity
e e | (A o Hoce, A 198 | ELECTROLYTILS CAPS RADIAL 100 peces  £8.50 inc. VAT (Carriage £15)
g 23 | o - - G 17 ks o 2o %o &5 TELEQUIPMENT D755 OSCILLOSCOPE
500 73 99 , ; WRE SE1PDTS Hor 120 picces £775
Vieso 59 B L 1m0 | WEESLUERTS Ho 120 eces €775 | Dual Trace, 50MHz Delay Sweep, Secondhand
| 23 il
viem 1] i — A g - Excellent Value — Solid
VS5 & 57 150
= Z4 Voo o oa00 \n| QUARTZ-HALOGEN SPOTLIGHT gtatelf 13“ Manuals £300
3500 (2999 g !  Hand held or hanging. Heat resistant poly-carbonat
e @2 | Bue 1o i o csseTe paves o i o et e e upplied. , :
V19900 (2999 n; 3 e R ca;elri,:iaugles 2 base stand. With O/t swilch inc. VAT (Cama&e €1 5)
o oy . an curly cable terminating in cigar lighter pl
e VERAS200 fm20 TUBNTABLE DRIE BELIS. 121 ng: " | Broduces 24000 candie power 8 e oy ALSO QTHER SCOPES IN STOCK. PLEASE RING
HRO1 1999 ¢ 0700 81 % 50p intensity of average car headlamps. | g
1RD1 wn | CASSETTE DRIVE BELTS (WALKMAN TYPE 30p Power: 12vdc. 434 S5W.  Dims. 160 x 83
] } 110mm 5,99 PHILIPS KPM326) SCOPE
n | swav sputter — RIEGEECUIESCE U
1% oo BT FISHER wuu%migoam I8 8 WA PLITTER Delay Time Base
FISHER GLAR IDLER 143 0 4904 009006.00 Bway sp it ly 8 TV's f ¢ antenna
. 0B | RSN | RGNC A U DR Plsis T Wit i box wih S ponel On ot svach vt CartiageiBd
,:;‘:?9 :;g 1x910 TEX1 01595 :mf;'mlc v?,:qm ;2 \eon Band widih SUMH, 860MH,
7600 1999 TEXI STERID {159 PANASONIC X[X: . 250 Gaw 3dB per channet Total A].gg £
SANYO 0 I !
B2 e e ot 550 impetance o | HARTLEY SCOPE (Used) (CT436) &
i (00014 Ehas (2% | Snake e g‘? g:z 0 . tsignal cross modulatan gg Dual Beam with Manual Carriage £15
THORN JVC PUAES!! 7% > Nose
mIsuBiSH CRUNDIC 1ix1 1555 Isolation between olputs 008!
PHORE TOR PRICE P400 NON TEXT £15% MAINS SWITCHES Power 240Vac OH
| m GEC [E] Dims 250 100 - B0 AVO 8 METER
NEC £1595 a0 c
C e i 150 6 omplete with Carrying Case and Leads (Used)  (Plus £3.50
EF EE% e Ic [‘l: CL o SED CIRCUIT Camage)
N i fs% o 1" TELEVISION SYSTEM
B i 2 0% | 1 x CAMERA 1 x CAMERA BRACKET TDK CASSETTES
PHILIPS 0 0% i i AD
naTionAL Panasowe | 011X E8E «  NEW 90. Used Once. Bulk erased. Good as New. Fully
Nvi 299 | K13 K30 NON T6X1 €159 P— . \ Guaranteed
vz 2% | fessio 3% | QUICKBLOW BomA 100125 160 200 260315 40 .
52 BP ) s USED £7.50 per 10
v 2% TIME DELAY  50mA 60, 80 100 125 160, 200. 7250 USED ™ MONITOR
a0 o | R | e e ” £60 100
vooE — | PRICE: £175 per
AV o | g 74" QUICK BLOW FUSES . Plus £12 00 carriage
xz:‘o i;g ﬁ‘ DA 1A 154 24 LA Sp 10
W:z]w gg Agpiox e - PRCTORS o ee—— specified) to all orders Minimum order £5.00. Either send cheque/cash/postal order or send/telephone
mg ?g % L PRICE &5 ] .“0;“ A s REIE 0800 920 your Access or Visa number. Official orders from schools, universities, colleges etc most welcome.
Ny 199 08 G622 0 . {Do not forget to send for our catalogue - only £1.00 per copy). Delivery by return on .ex-stock
N 10 m' or Rocor W 3 :g items. All prices subject to change without notice. RETAIL shop open Mon-Sat 9.00-12.

TELEVISION AUGUST 1990



EDITOR
John A. Reddihough

Please note that the telephone numbers below
are for contact with the advertisement depart-
ments only. Editorial enquiries should he sent to
the editor at the address given on page 745.

ADVERTISEMENT
MANAGER

Kevin Attridge

071-261 0671

SECRETARY

Janet Reeve
071-261 6671

CLASSIFIED
ADVERTISEMENTS

Pat Bunce
071-261 5942

ADVERTISEMENT
COPY AND MAKE-UP

Ron Scorey
071-261 6035

PUBLISHER

Philippa Gardner
071-261 6408

SUBSCRIPTION
ENQUIRIES
044 440 421

COVER PHOTO

This month’s cover photograph shows
the Panasonic Model TX2000, which is
fitted with the U4 chassis. See article
on pages 772-4.

CORRECTION

An error occurred in Fig. 3, page 698
last month. The 5V stabiliser circuit is
as shown below.
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EEUISION

We seem to be living through a period of particularly rapid historical change. The
crumbling of the communist regimes in Eastern Europe and the break-up tendencies of
the Soviet Union are two such examples. Just a short while ago such changes would have
been almost inconcicvable. Look what happened when previous attempts were made.
Then all of a sudden the situation changes dramatically. So much so that whereas in
1960, 1970 or 1980 one would have felt fairly safe in predicting how things would be ten
years later, in 1990 one can have no such assurance.

Ten years ago there were two super powers and everything seemed to revolve around
this fact. In the West the powertul US economy was the Kingpin of the economic system.
But the US position has changed markedly since then. In just seven years the USA has
chunged from being the world’s largest net creditor to being the world’s largest net
debtor. The year 1985 saw the USA become a debtor for the first time since 1914. The
US economy remains strong of course, but the country’s poor trading performance in
recent times highlights a relative decline and the growing importance of other
cconomics, notably Japan’s.

One is brought up rather sharply to reflect on these things by the untimely death of
Robert Noyce in early June. at the age of 62. Robert Noyce had amongst other things
been the president and chief executive of Sematech, a consortium of major US
semiconductor manufacturers whose aim is to regain for the US its pre-eminent position
in semiconductor technology.

Robert Noyce and the silicon chip were intimately linked. It was as a young scientist in
his thirties, working at Fairchild Semiconductor, that he created some of the carliest
integrated circuits. Jack Kilby came up with similar ideas at the same time, working at
Texas Instruments. There followed a ten-year patents battle between the two com-
panies, and in the end the rights of both were upheld. Exactly who achieved what first is
not too important. Both companies had by then developed the basic processes that came
to be used in chip manufacture, and as we all know the world changed as a result, with
products and processes that would have been economically impossible before suddenly
becoming feasible. A decade or so later, in 1968, Robert Noyce with Gordon Moore
formed Intel and in duc course the microprocessor revolution came about. Intel
produced a 4-bit microprocessor in 1971 and, rather more signiticantly, the first 8-bit
microprocessor not long after.

These were major steps in the development of electronics as we know it today. Earlier
of course the transistor itself had been invented in the USA. The point-contact transistor
was described by John Bardeen and Walter Brattan, working at the Bell Laboratories, in
1948. Then in 1949 William Shockley came up with the junction transistor. It seemed
that for many years all major advances in electronics came from the USA. That’s where
it all happened. Money for defence and space projects helped to maintain the pace of
development of course, but even without it a culture favourable to innovation had been
created, particularly in the famed Silicon Valley. US pre-eminence in clectronics seemed
unassailable.

The current situation is somewhat different. According to a recent US Commerce
Department study, if relative growth rates continue it won't be too long before the
Japanese electronics industry becomes the world leader. It’s not only a question of
semiconductor devices. The worldwide market share of US producers of a wide range of
products from silicon wafers and memory chips to communications networks and
computer displays has declined rapidly. The way in which things are going is highlighted
by the fact that the share taken by US companies in new electronies patents has dropped
reflecting, as the study puts it, “the declining capabilities of US firms relative to the
Japanese in the rescarch and development phasesof bringing key electronic technologies
to market”.

The study is critical of US government policics, commenting that *“in contrast to
forcign governments the US government has not had a co-ordinated set of policies
directed to this sector. In general, the US has followed an ad hoe approach. the cffect of
which has been to place the US electronics sector at a competitive disadvantage vis-a-vis
some of its foreign competitors.” It concludes that US leadership in electronics “‘may
very well be eclipsed unless continued tenacity by the US private sector is accompanied
by a higher degree of consensus within the industry and improved co-ordination with
academic, federal, state and local governments.” As if to cap all this Hitachi has just
announced the development of a prototype 64-bit dynamic RAM, said to be the first of
its kind in the world, making Hitachi a front-runner in the race to develop the next
generation of memory chips.

Quite how it will all develop is hard to tell. The Japanese clectronics industry goes
from strength to strength, but the US industry has always shown a capacity to pull itself
up, as happened after the launch of Sputnick in 1957. As mentioned at the outset, these
are particularly fast moving times when even the immediate future is hard to see. The
outstanding factor however is the sheer quantity of rescarch effort being put in by the
Japanese. Europe nowadays seems to be rather a backwater in the electronics world. As
for the UK, well we were quite good at developing valves. And then there was television
and radar. But that was rather long ago and right now the UK electronics rescarch and
development scene seems to be a particularly arid one.
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Teletopics

FLAT TRADING

The latest BREMA figures. for the first quarter of 1990,
confirm the flat trading conditions during the period. CTV
deliveries dropped by 8 per cent to 732,000, with small-
screen sets down 12 per cent at 367,000 and large-screen
sets down 4 per cent at 365,000. VCR deliveries declined
by two per cent to 423,000 while camcorder deliveries
showed a substantial increase of 42 per cent at 61,000. At
least the UK was in surplus during the period, with a £2-8m
surplus on the CTV side and a £10-3m surplus with VCRs.

FUZZY LOGIC

Fuzzy logic is a strange term that you may start to come
across since it’s now being used in certain domestic
electronic products, in particular a recent Sanyo cam-
corder. The concept of fuzzy logic was first put forward
over twenty years ago by an American computer scientist,
Professor Lofti Zadeh, at the University of California. His
starting point was the fact that conventional computing
depends on exact information whereas much of the
information on which we rely in everyday life is imprecise.
For example, if someone tells you that something is
beautiful you know what he means. But how do you define
beauty, and how could a computer recognise it? Fuzzy
logic was developed to enable computer systems to operate
on the basis of probability, by assessing imprecise informa-
tion. It’s now widely used in process control. The
programming is such that the outcome of actions under
given circumstances can be predicted. In that Sanyo
camcorder the fuzzy logic system is used to provide an
accurate response to sudden changes in illumination and
subject position. Not fuzzy at all really!

CD-l, DVI and CD-TV

The CD-I (compact disc interactive) system is by now
widely known and equipment is due to be launched in the
European consumer electronics market in 1992. A recent
conference report appears on another page in this issue.
There are however alternative approaches, and it seems
that we could be faced with a systems battle of the type
we've experienced in the past in the TV and video fields.
Intel for example is pushing a system called DVI — digital
video interactive. Its advantage is compatibility with
existing IBM PC/AT computers and full-screen, full-
motion video from the start. Meanwhile Commodore has
announced that it intends to launch its CD-TV system in
the UK later this year. The player incorporates a
conventional CD deck and a Commodore Amiga compu-
ter and is expected to sell for around £700. A prototype
was demonstrated at this year’s Chicago consumer electro-
nics show. At present it doesn’t have full video motion,
being restricted to animation effects which enable the
system to be used for games etc. It uses CD-ROM
technology.

COMPANY AFFAIRS

JVC and Philips have formed a joint venture to produce
VHS VCRs in Malaysia. Production will begin in early
1991 at a rate of 700,000 machines a year and is expected to
rise to two million a year. The company is known as
Philips/JVC Video Manufacturing Malaysia SDN.BHD. In
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Europe Philips has formed a joint venture with Matsushita
to develop a digital interconnection bus for consumer
electronics products. The system is known as domestic
digital bus (D2B) and is being supported by Thomson and
Sony. It will initially be used in TV sets and VCRs.
Agfa-Gevaert is to transfer its magnetic tape operations to
BASF. The two companies have signed a declaration of
intent but this has to be accepted by the German
monopolies authority. Matsushita is to buy a 25 per cent
interest in W. German consumer electronics manufacturer
Loewe Opta. The aim is to work on joint development of
digital TV, including HD-TV, and other areas of CTV
production. The Matsushita link will enable Loewe Opta
to develop new products quickly and economically and
widen Matsushita’s European manufacturing base while
giving it access to Loewe Opta’s digital electronics
technology.

TRADE NEWS

Serviscope’s head office has moved to 103 The Avenue,
Bentley, Doncaster, South Yorkshire — telephone 0302 890
450. The company was recently bought from Granada by
Computec.

Amstrad has set up a subsidiary Amstrad UK Spares at
Unit 24, Rosevale Road, Parkhouse Industrial Estate,
Newcastle-Under-Lyme, Staffs ST5 7Q8S. The sales office
telephone number is 0782 563 388.

NICAM sound on ITV and Channel 4 is now available
from the Black Hill transmitter and its dependent relay
stations excluding the Torosay group.

TV DEVELOPMENTS

ITT Semiconductors has announced that it is expanding its
range of digital chips for use in TV sets. The 2205 video
processor has been developed for HD-TV applications. It
incorporates a 2H adaptive comb filter to separate the
luminance and chrominance components of a PAL or
NTSC signal, the result being optimum luminance output
without cross-colour effects. It also uses vertical peaking to
improve picture quality in the vertical direction and a
black-level expander for improved gamma correction. The
2205 is pin-compatible with the present 2203 and 2204. The
2400 is a multi-standard audio processor which can decode
most TV stereo sound systems including NICAM. ITT
hopes to introduce a multi-function video processor chip
next year to form virtually a single-chip TV set. It will carry

The Philips CDI180 and CDI181 CD-I units shown with
a monitor. See CD-I, DVI and CD-TV and the CD-I
conference report elsewhere in this issue.
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out video processing and decoding, deflection control and
audio processing, the consumption being 3W.

Hitachi has introduced a 10-4in. (diagonal dimension)
colour liquid-crystal flat-panel display screen using integral
colour filters and thin-film transistor switching. It’s in-
tended for use in VDUs where high resolution is required —
there are 640 X 480 pixels. The filters are arranged as
vertical stripes, each pixel being formed by three adjacent
dots (one for each filter colour). Panel depth is an inch,
including the backlight. Built-in video data conversion
circuitry enables the panel to be used with c.r.t.-type
signals.

Philips has introduced a new CMOS microcomputer
chip, type PC383C562, that’s suitable for the control of
equipment such as satellite TV receivers, VCRs and
high-end CD players. It’s based on the 80C51 with various
extras including an 8-bit ADC, a dual DAC with PWM
outputs to drive stepper motors and a 16-bit timer/counter.
The latter makes the device well suited to such applications
as automatic tuning while the 8-bit ADC can be used to
track parameters such as battery voltage or the position of
a CD player’s laser unit.

The VideoCipher division of General Instruments has
developed a compatible HD-TV system which has been
proposed to the FCC for use as a US standard. It uses
proprietary technology to compress the video signal so that
it will fit into a standard channel bandwidth. The
compression system also eliminates interference and ghost
images. The system, known as DigiCipher, will be tested
by the FCC along with proposals from four other sources.

TECHNICAL INFORMATION

U-View, 29 Warmsworth Road, Doncaster, South York-
shire DN4 ORP (telephone 0302 855 017) has published
Television Servicing 1989-90. 1t includes data for some 749
models with cross-references to preceding years and
equivalent models. Because Alba, Bush, JVC, Hinari,
Matsui, Saisho and Sony were not in the previous book
some earlier models from these manufacturers have been
included. An advertisement with further details appears
elsewhere in this issue.

Satellite UK, Citybridge House, 235-245 Goswell Road,
London EC1V 7JD (071 837 3388) has introduced a City
and Guilds course covering satellite master antenna TV.
The courses are held at the Polytechnic of Central London.

J. and N. Bull Electrical, 250 Portland Road, Hove,
Brighton, Sussex BN3 5QT has published a mail order
catalogue for 1990 containing a thousand electronic and
electrical products. It’s priced at 25p.

ELECTROSTATIC PROTECTION

Elremco Products Ltd., The Fairway, Bush Fair, Harlow,
Essex CM18 6LZ (0279 24285) has introduced an earth
bonding plug which provides a readily accessible earth
point for all fixed and portable antistatic work stations.
The plug earths equipment directly to a standard three-pin,
13A socket. It complies with the requirements of
BS1363:1984.

SCREEN SCRATCH REMOVAL

Novus Windscreen Repair, 4 Ashley Court, St. Johns
Road, Tylers Green, Bucks HP10 8HN (0494 813 583) is
offering a TV screen scratch removal service. The com-
pany charge £30 plus VAT (per set) to visit the customer
and remove the scratch in situ. A highly-controlled
grinding system called fining is used to remove the scratch,
after which the area is polished to give a perfectly clear
finish.
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next month in

@ FREE NEXT MONTH!
Five reusable video cassette labels in a holder.
Makes it easier for you to identify your recordings.

@ NICAM STEREO SOUND

Stereo or, more precisely, two-channel TV sound is
spreading across the country as more transmitters
are being equipped to handle it. It's a major
development in TV and the NICAM system, devel-
oped by the BBC, is a neat solution to the problem
of providing an extra sound carrier in the available
channel space. The sound is digital and the carrier
is modulated by quadrature phase shift keying. In a
new series Eugene Trundle takes a detailed look at
the system and the decoding process.

@ THE ITT-NOKIA BSB RECEIVER
Continuing our series of BSB receiver reviews,
Nick Beer reports on the ITT-Nokia system.

#® GRUNDIG TV NOTEBOOK

David Botto has been servicing Grundig receivers
for many years. Being well built, older ones still
turn up regularly on the bench. They can be trying
for those not famitiar with them since many use
thyristor line output and regulator circuitry. This
notebook should be handy as a quick reference
run-down on common fault conditions.

& RGB ANALOGUE INTERFACE

To obtain maximum benefit from BSB’s MAC
transmissions RGB rather than r.f. connection is
essential. Most receivers don’t have RGB input
facilities, but many use a TDA3560 PAL decoder
chip that accepts RGB inputs from a teletext de-
coder. It's possible to feed analogue RGB signals to
the relevant pins. Brian Webb provides details of
simple interfacing circuitry for use with the Philips
KT3 chassis.

PLUS ALL THE REGULAR FEATURES
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SECURITY ALARM SYSTEMS

from

Full range of security pt

our extensive range.
PACKAGE A £105.00

(Typical 3 bed. house)

Two z0ne keyswitched panel Logic 4

Polyprop. bell box/back plate/sticker

Battery/Tamper switch

Extemal Sounder

e) Two passive infra red detectors

f) five pairs window/door contacts

g; 100m 4 core cabie and clips

i

for your own req
a
b
[
d

Internal sounder
Buzzer for exiventry timer

We list two

PACKAGE B £150.00

{Larger house or shop)

internal sounder

# Light and Sound Unit — Sounder in ‘Foam Resis-
tant’ zinc coated steel box with back and front
tamper switch and strobe

* Battery

* five Pairs Window/Door Contacts

 Three Passive tnfra red Detectors

* Commander 5 Zone Digital Panel with built in |

104 ABBEY STREET, ACCRINGTON,

LANCS BB5 1EE

2 0254 36521/32611/390936

Fax No. 0254 395361. Telex 635562 Griffin G

24 hr. answering service

(For P.V.)

Partners: S & B Cucknell

EXTERNAL LIGHTS/DETECTORS
WE HAVE A FULL RANGE OF UNITS. SELF-
CONTAINED COURTESY LIGHTS, FLU-
ORESCENT_LIGHTS INCL. DETECTOR
500w FLOODLIGHTS, PASSIVE INFRA RED
DETECTORS.

PHANTOM FLOOD £49.00
IS A COMBINED EXTERNAL PASSIVE IN-
FRA RED DET. AND TUNGSTEN HALOGEN
FLOODLIGHT. 15m RANGE WIRED TO
MAINS WITH AUTOMATIC SWITCHING
DEVICE.

DEGAUSSING COILS

EXTERNAL STICK TYPE COIL
FOR DEMAGNETISING

£27.50

LOADFAST LADDER LOCK
PREVENTS LADOERS SLIPPING
OFF ROOF RACK. STOPS THEFT

£1 5-99 PER PAIR

AVAILABLE ALSO - RANGE OF FIXING STRAPS
MADE TO ANY REQUIREMENTS

New Types are:

We have 1000's of heads which cover most makes

i) Panic button * 100m 6 Core Cablé & Clips EXCELLENT VALUE! We have parts others can’t reach!!
IDLERS/TAKE UP CLUTCH ASSY. REPLACEMENT VIDEOQ HEADS BELT KITS PINCH ROLLERS

Our stock of idlers is extensive. We are| As well as the better known types: !‘Eﬁ‘gﬁ‘ég':““:JNSE""UI'T'A%,'"I‘DE'}’&D‘;%L vBJEHSAZO: ALLIRERLACEMERT TYRES

adding new types all the time. Send us your| FERGUSON 3HSSV £10.50 | cOMPLETE RANGE OF GOOD QUALITY REPLACE- £2,75

old one if you are not sure. We'll match it up.| NATIONAL PANASONIC 3HSSN £10.50 | MENT BELT KITS.

COMPLETE VIDEO REPAIR KITS

VIDEO TAPES
WATCH OUR SPECIAL OFFERS FOR BEST PRICES

14201) GOLDSTAR 435038A £1.85| NEW one are: DN SKC E180/E240 VHS. BY POPULAR REQUEST
fein Wbt s S0 Memmeen | GRS SOSCIREMAINS B i O AT
14085) HITACHI H16876043 £3.30 YTVi00200 E6. T £18. USO(Beta)  E3.35
We have GENUINE parts for Philips,| SAMSUNG 6300 (10302) £21.00 i VCC 240 £4.00
Ferguson, Nat. Pan., NEC, Sony, Hitachi, 'F'?T%' f‘irggi"g/ggjgf (11(())829)9 g;-g MANY OTHERS VO 480 £8.75
GEC, Fidelty iTiznz2nazs 100%) oo | TRANSPARENT TEST CASSETTE — FEW ONLY —
JUST ASK!!! VT130/138/250 (10081) £32.00 | TO DIAGNOSE FAULTS IN ACTION £4. PHILIPS 2000 VIDEO HEADS
COMPUTER SPARES NEW VALVES REMOTE CONTROLS oL LST TCR!PLLG-'lIJIES T e
We now have a full range of both mechanicat and /n | 100’s OF HAND UNITS IN STOCK. SPECIAL L ATALOGUE. .AE
electronic spares for Amiga 500 and Commaodore 64 ver ‘g?r?‘,getzp esraa(;llz“ag:]edfolrn%%r:ﬁ:lm %Q(O TYPES TO ORDER. ASK!! UNIVERSAL £4.75
as well as Sinclair Spectrums. Please ask. SMUE for fist. oy NEW TYPES THIS MONTH PHILIPS KT3 £7.00
Membrane 48k Spectrum. 2250 AE. fo HITACH! A518612 B THORN 9000 £8.70
Membrane Spectrum Plus £6.00 chmc KITS IRA141 RANKT20. £7.12
ULA Spectrum £11.00 s LOPTX
ROM Spectrum £3.50( For the enthusiast, DIY, or college and IR9143 ) ;
280A C| £1.70| school projects. IR9144 FIDELITY 147, 20" with Mod Kit £12.00
COMMODORE OHIPS PANASOMIC 203173 LS s g'ﬂ'fﬁ’ys(eénu";:eg’o 4822-140-10306 578'%
90611 MM. POWER ngBOTVOICE _£8.32 | MATSUV/SAISHO 1R9121 AlL FERGUSB il ‘ 7.001 ) £25.00
6581 0200 SUppLY Do ... £8.10 | RC12 RCST ONE 0803.039.001 £25.99
6526 £8.50 UNTT u smoaoscops £17.25 | SMSHO/MATTRIUMPH  I1RS119  PRICE 0603-088.001 2200
901227 £10.44 £19.95 | LIEDETECTOR £517 | AMSTRAD £15.35 | THORNTHOMPSON ICC5 £18.70
WEAK SIGNAL? | ARE YOU ABOUT TO INSTALL A AERIALS READY FOR FITTING WANT TO RUN A FEW TELLY'SVIDEOS. YOU NEED
LABGEAR BOOSTERS SATELLITE SYSTEM? COMPLETE KIT FOR LOFT OR GUTTER Fixng, | * O'STRIBUTION AMP. FROM OUR RANGE OF

Heavier parcels e.
(O jiiow £325 Po P (U
VISA | Mail (s used whenever possible. Add 15%

where it states zero rate. Qver 3K will be sent

760

HOW TO ORDER: Up to 1K ADD £1.00 per order P+P {U.K )
cable, service ads, degausing coils please
K.). Export orders charged at cost First Class

VAT up to 25K (excep! tubes). We do not despalch on Saturdays

VAT 10 tofal except
it by carrier €8 50 +

Amplitier to improve TV/Video Reception YOU WILL NEED THE FOLLOWING: COAX CONNECTED.
(Uppto Sl nal strength) P H.T.S. SAT. FINDER/METER £335.00 | INCLUDES LABGEAR or ANTIFERENCE
8M7253 £17. Top of the Range - Recharge - Batteries built in 10Eie WIDEBAND AERIAL CM7298 xs4/6
Amplitier to operate 2 TVs/Video trom one aerial | Astra/BSB elc - Pretuned - Carry Case. 3t CRANKED MAST WIDE BAND ONEUHFE + FOR UP TO 6 PDINTS
{Doubles Signal) FLUID FILLED COMPASS £7.50 LDFT BRACKET ONE FILTERED FM IN- TVIFM.
CM7243 £15.84 TWIST ON F CONNECTDR £0.35 15H COAX AND CLIPS PUT. EIGHT OUTPUTS SINGLE VHF/UHF
GOOD SIGNAL? Use a SET TOP AERIAL. ANTIFER-| CRIMP DN F CONNECTDR f0.24 |£9.50  coax PLUG AND FULL OUTPUT NPUT.
gﬂlCE Home 7se";ilive. g &Sct%lg chme lype for ordering £ conn) £19.95 ALSO EVERYTHING FOR RIGGERS!! vamcu MADV BE spﬁn ALL PLUG IN CONN.
ilver Sensor Hi-Tech . g F.M. AERIALS TO SERVE OTHER OUT- 12V LINE POWER
Power S th built in A £24.95| RGE/TR100 COAX1DDm £29.95 - . i
ol e =y ROt W LS, e e | Sxs on  SaidB
Simple L | 00 irectional. .
'""’o‘iwﬁz!’c Se;ahp SEE SPECIAL DFFERS FIXING BRACKETS WITH U BOLTS £6.00 | RAD/O-ROD OMNI (Vertical) £1.99 £51.27 £49.12
GENUINE SPECIFIC SPARES TRADE SALES OF TOP QUALITY USED “WORKSHOP MUSTS”’ LISTED IN OUHWE ARE NOW
We %n obtain originat parts for the foliowing makes TELE v,s’a”s AND VIDEOS gilne J"I") 132 A:letx Ir?n Zz%v . Egg c A T A L 0 GUE ON LINE VIA
to order: and lip Zow Antex iron . MUV'ES
147 167, 207, 22", 26" Cordless Gas Iron Portable £15.99
o GENUINE STANDARD/REMOTE/TELETEXT Solder Sucker £5.4p | SEND LARGE SAE. PLEASE COMPUTER
FERGUSON  syarp IpLers First Class Condition & Appearance Super Wick Desolder Braid BATTERIES SYSTEM TO
NAT. PAN.  0005GE27 (14275G) £3.30 2mm X 30m £11.99 | CABLE
FIDELITY  O00D6GE22 (142766) £3.30 TOP LOADING VIDEGS Soider 18swg £5.00 | CAPACITORS OBTAIN
RGUSON FRONT LOADING VIDEOS g'cer "c0 | CONNECTORS QUICKLY ANY
PHILIPS 3V54 Mains Trans £21.90 SOME REMOTE CONTROLS 22SWG £6.50 I cmos ICs
NEC 335 Cap. Motor Complete with instruction book + leads. | Servisol Switch Cleaner/Lw8 £1.42 | COMPUTER DISKS GENUINE
HITACHI 51526? £22.29 P __ | Video Head Cleaner Servisol £1.18 | ELECTRICAL ACCES. PHILIPS
SONY 10 Cay. Motor AN £5.00 | Serviso! Foam Cleanser £1.34 |FUSES
SHARP (151546 £30.26 DIT?{E T\[:JSISTER TV BRACKET nAm Freezer Servisol £1.72 :.':]IFEPXRATED CiRCUIT PART FUR
""""" : gewiso:ﬁilicoélel?éease Tub:‘., ggl; LEADS HI-FI MIDIS/
ervisol Heat Sink Compound : MANUALS i
NEW! * SPECIAL OFFERS * |siiicone Compound Sealant "£2.98 | PusH sUTTON UNITS TEL%?IISS’ION
SURFACE MOUNTED 100m 75R LOW LOSS COAX . . £12.95 Teﬂ%g};ﬁ)?&ﬂﬂ Bench ' E}ggg :g?g:nkgpggtns AND VIDEO
DEVICES 13A PLUG TOPS (British) (10). £350 | puiiaiBench £28.42 JRELAYS REC
0.25 Watt Resistor Kit £47.50 SKCE180 VHS TAPE (10) £18.90 Digital Pocket " £14.g2 | SEMICONDUCTORS EC.
86 Valves from IR to 8M2 (10 of each) SKCAUDIO TAPE 690 (3pit) ... E1.50 | ¢ior arca'sn £2.50 gmrl’nomn RING US!
0.2 Watt Potentiometer Kit £36 CASTLE PETITE ALARM PANEL ... £36.00 Micro Cutters. £5.00 | SMOKE DETECTORS or call at our
(5 Zone Digita!) i
65pcs ~ 18 valves from 100R-1M DUMMY ACARM 80X £3.00 Heavy Duty Snips..... .. £5.50 ng*slis ON/OFF Trade
Ceramic CapacitorKit %) METAL COAX PLUGS (100) £15.00 [HeacyDuty Cutlers . -~ £5.95 11y WalL sTanos
240pes - 24 valves 10pF — 1000F W/B SETTOP AERIAL (5) £10.00 | Wire Stripper Ideal for Coax £4.45 L1000 ¢ Counter
. " | Philips Screwdrivers 5m . . £1.95 Inyges
Semiconduclor Kit £7.45) (Olympic) | Open 6 Days
10 of each BC8O07-40, BC817-40, BCB46B, BC8SOC, ) 19 £2.35 | TEST EQUIPMENT
BC856B, BCBG(B NEW OFFERS EACH MONTH Neon Screwdrivers 1g . . £0.65 | ZENERS/DIODES a Week

TRADE COUNTER
OPEN

MON-FRI 9am-5pm
SAT 9am-4pm

THERE IS VAT ON P+P.

Goods are despatched on the day we recesve your order lllorarryveamwearemlo!smckmwﬂl!rylonmonnmas
quickly as possible. We try our best to give a speedy, Tair and eftioent service. VAT invoice on request Give us a 1ng - we'li
grve you service. Piease ask if what you need 1S not Irstea — we wall try to heip. Prces are subject to chay
some £ases we may have to supply an equivaient. We need expiry dates for credrt card orders Wil

BOOKS & MANUALS ARE ZERO VAT

hce In
OROER SS
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Letters

ELECTRIC SHOCK WARNING

A nasty accident in our workshop prompts me to write to
warn readers of an unexpected shock hazard when
dealing with TV sets. A colleague picked up the set
concerned to move it from one bench to another. In
doing so he wrapped his hand round the pins of the 13A
mains plug and got a violent electric shock which was
sufficient to make him drop the set on to a concrete floor
and smash the picture tube. The set had been discon-
nected from the mains supply for some while before, so
the voltage sitting at the exposed L and N pins of the
plug must have come from the reservoir capacitor inside
the set’s power supply section.

The particular model bore the Expert brand name and
was fitted with the Luxor SX9 chassis. It may well be that
other TV makes and models (also VCRs with a
switch-mode power supply?) are capable of doing the
same thing, so beware.

E. Trundle,
Hastings, East Sussex.

LEGISLATORS PLEASE NOTE

Reading Dave Hennicker’s letter (July) I'm convinced
that it’s time for our legislators to get busy. Mains
switches and fuses should be physically isolated from the
rest of the circuitry. It can be dangerous when the
serviceman has to handle panels arranged around mains
wiring and components. I always considered it bad
practice to combine mains switches with potentiometers
and am glad that this is not done these days.

Two different makes of TV set, both continental, have
caused fires by having the mains voltage on print at the
front and sparking across to other circuitry. I now cut out
the print on these sets and replace it with insulated
wiring.

On the subject of legislation, I wish it was law that all
sets had robust headphone sockets, Y4in. at least. In my
experience the 2-5Smm and 3-5mm sockets do not stand
up to wear and tear. Deaf people can be a menace when
they turn up the sound until they can hear it. Perhaps
headphone sockets would stop them annoying their
neighbours.

K.J. Treeby,
Plymouth, Devon.

RECEIVING SATELLITE TV AT VHF/UHF

In reply to the point raised by D.H. Davies (July), there
are several explanations for receiving satellite signals
directly with TV sets of either old or new design. The
first and obvious assumption, that somehow a v.h.f. TV
set is also sensitive to Ku band (11GHz) satellite TV
signals, can be discounted since even if it were the signal
strength would be so low that a picture would not be
visible quite apart from the differing frequency.

There are two likely explanations. First, there are a
number of so-called “video senders” on the market.
When one of these is connected to a satellite TV receiver
it will retransmit the signal at a low power level in the
normal u.h.f. band to enable the user to view the
programme anywhere in his house, for example on a
portable with a set-top aerial. These senders are clearly
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illegal though many thousands are in use. Some are very
crude and operate fundamentally on the v.h.f. band,
with harmonics extending to u.h.f. - rather like the TV
games machines of the early Seventies. If a neighbour
within a radius of about half a mile has one everybody in
the neighbourhood can tune their TV sets to his Sky
signal. To test this explanation Mr. Davies should
continue to view the Sky signal on his v.h.f. set to
establish whether it periodically changes station or
disappears as a result of his neighbour changing Sky
channels. If this is so and the signal always appears only
as various satellite TV stations then this is the cause.

The second explanation is that a close neighbour has a
perfectly legal satellite TV system and that Mr. Davies is
simply receiving a harmonic of the vision i.f. radiated
directly from his neighbour’s TV set. To test for this Mr.
Davies has only to continue viewing: if he finds that the
signal periodically changes from Sky to terrestrial TV as
a result of his neighbour changing channels then this is
the cause.

My bet is the first explanation but I would be
interested to know whether the signal remains as only
one single Sky channel and can be viewed at all times of
the day. As most people switch off their TV sets at some
point in the day then if the signal does continue for 24
hours it’s probable that Sky TV really is being received
directly on v.h.f. TV sets!

Les Sage, Sage Audio Electronics,
Bingley, West Yorkshire.

PROFIT FROM SECOND-HAND EQUIPMENT

Some years ago I realised that car dealers go to some
trouble to have their second-hand vehicles spruced up
and gleaming to attract customers. They valet the insides
and really go to town on cosmetic presentation. Selling
second-hand TV sets and VCRs can be a very similar
kind of operation.

I buy only TV sets and VCRs that are basically
unscratched and of known makes which, by their service
record, will guarantee good reliability. They can be very
dirty, but more of that later. A very quick check can tell
whether a set and its tube is good. Anything with a dud
or obviously whacked-up tube is put aside and used for
spares.

I then strip both TV sets and VCRs down and give
themn a thorough clean. By this I mean clean to the state
as when new if possible. Every plug and socket is
removed and cleaned, smeared with silicone grease and
then refitted twice — the pins will self-clean. Pluggable
i.c.s should all be dealt with in the same way — remove,
clean, smear pins with silicone grease and refit twice.
Ribbon connectors require special attention and great
care.

All line output and chopper transformers, also wire-
wound resistors, should be resoldered using high melt-
ing-point solder.

Reassemble the set properly, with all wires correctly
dressed, and switch on. After cleaning all potentio-
meters, check all major voltages carefully. Give the set a
good thumping on the bench, by lifting one end and
dropping it about four inches. If there is anything
intermittent, this action should make it show up.

When I'm really satisfied with the set I wash and clean
the back then attend to the cabinet. After washing and
cleaning and minor application of scratch polish the
cabinet should look pretty good. Customer controls can
be easily cleaned with some methylated spirit on a clean
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cloth. By adding a hacksaw blade you can clean all the
little grooves etc. I like to hear the customer say *“it must
have come from a very clean home — it looks like new”.
Remote control units should also be cleaned. If one is
too grotty, replace it with a nice, shiny new one - they
are not expensive.

When all is finished, and after a thorough soak test,
get your wife to cast her eye over it. If it passes this
crucial test, make a good mark-up on your purchase
price and sell it. If you’ve done the job properly it will
draw the customers.

In the case of VCRs clean as with a TV set but pay
particular attention to dusty air vents and channels.
Remove the front panel and, if it’s without any electro-
nic parts, wash it by total immersion in warm soapy
water, using an old toothbrush. When you’ve finished
doing this the water will usually look like tea.

Replace all belts and clean the drum. If necessary
replace the drum - they are cheap enough nowadays.
Thoroughly check and clean all the numerous plugs and
connectors. Remove and clean any pluggable i.c.s — most
are soldered in however.

Check the power supply and replace any obviously hot
regulators with a higher rated type - this is well worth
the trouble.

As with a TV set, make the VCR look good. Give it a
very long test in both record and play. Clean the mains
lead and fit a new 13A plug. When all is finished you’ll
wonder why you didn’t do this years ago! Finally, give a
twelve-month guarantee on everything, supply a new
three-hour tape and a new connector lead.

Hugh MacMullen,
Newquay, Cornwall.

IMPROVED G8 CHASSIS BLANKING

Many sets fitted with the Philips G8 chassis continue to
give sterling service. I have however noticed that many
of them suffer from teletext interference at the top of the
screen, some more than others.

One particular example had six or seven lines running
at least two inches down from the top of its 22in. screen,
so I decided to do something about it. I first tried the
usual modification, which is to add a resistor of about
220-270Q in series with the base of the flyback blanking
transistor T488 on the timebase panel in order to adjust
the width of the blanking pulse. This approach was tried
until the point was reached where the top of the picture
started to darken, but the teletext lines were still there.
Suspecting that there was a fault I checked with a scope

Luminance ! 15°V
from delay  R211 R216 R218
line circuit 220 2k2 6k2
> AAA A
Contrast
L T221
R214 R215
33k 56k c224
* Add A\ N
R217
—>— k2 R223
R212 *
1k
0313 Line and field blanking

1
D470 Change to 4-7

Fig. 1: Blanking modification for the Philips G8 chassis to
cure teletext-line interference. The components shown are
on the decoder panel
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at the junction of R214/R215 (see Fig. 1) on the decoder
panel. Healthy 15V field and line blanking pulses were
present. I then checked the components around the first
luminance buffer amplifier transistor T221. They all
proved to be o.k. The waveform at the emitter of T221
showed that the blanking action was ineffectual howev-
er, with teletext lines present only some twenty per cent
down on peak video. I came to the conclusion that the
circuit had been designed before the advent of teletext
and was unable to cope.

After some experimenting I found a “‘belt and braces”
solution by adding a diode, IN4148 or equivalent, across
R214 (cathode to the junction of R214/5) to increase the
cut-off effect of the negative-going field blanking pulse
on T221. The value of C213 was increased from 1uF to
4-7uF to compensate for the reduced load impedance
present at the junction of R212/4 and thus prevent
shading. These alterations, along with slight adjustment
of the RGB background controls because of a brightness
level change, provided a complete cure.

I hope that this will be of help to anyone else who finds
a stubborn case of teletext interference with the G8.
D.R. Bracknell,

Farnborough, Hants.

LP PLAYBACK ON THE NV7200

When a friend recorded the appearance of Garret
Smythe, a director of the cryonic suspension company
Alcor UK Ltd., on Sky Television he forgot to set his
VCR to standard play. I found that my Panasonic
NV7200 would play it all right at half speed, but there
was no sound.

A look at the circuit showed that IC6002 on the system
control board produces the half-speed and muting
signals, and that the outputs are single-ended, i.e. they
are pulled up to the supply rail voltage by 10k(} resistors.
The signals are positive true, the functions being enabled
when the chip’s outputs pass no current through the
resistors. It was therefore a simple matter to add a
transistor with a 100k(} resistor between its base and the
half-speed line (pin 15), its collector to the mute line (pin
10) and its emitter to chassis. By doing this the muting
line is pulled down to OV when the half-speed feature is
selected, thus turning off the muting. There are already
holes on the PCB for one end of the resistor and the
transistor’s collector. The other end of the resistor,
connected to the transistor’s base, is otherwise unsup-
ported. I connected the emitter to the nearest chassis
point via a stiff wire.

The resultant ability to play long-play tapes provides
perfectly watchable results, though doubtless not as
good as with a VCR designed for the purpose. The
picture is slightly off-track at the top and the sound lacks
h.f., due to the incorrect audio playback equalisation. It
should not be difficult to get the half-speed line to switch
in extra equalisation capacitors if the feature is to be
used regularly. It’s possible that the facility for half-
speed playback with sound had been considered but was
abandoned for reasons of picture quality. Hence the
convenient holes in the PCB.

I also noticed that the main timer chip IC8005 on the
luminance/chroma/audio board, the one that sets all the
sync frequencies etc., not the clock, has jumpers
between pins 9 and 10 to chassis. There’s a hole in the
PCB so that the presence of these jumpers can be
observed even when the main board is screwed down.
The output of this AN6353 chip is a 25Hz squarewave,
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MANOR SUPPLIES

MKV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

TEST g ] B, .
DEMONSTRATIONS d " S oo [ICSSCEN
e | E
40 different patterns and variations.

WEST END LANE

Fully interlaced sync pulses with correct picture

blanking.

EBU colour bars, BBC colour bars, whole rasters & split

bars (specially useful for VCR service), white, yellow,

cyan, green, magenta, red, blue and black.
hequerboard.

Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.

UHF modulator output plugs straight into receiver

aerial socket.

Additional video output for CCTV & VCR.

Facilities for sound output.

Easy to build kit, standard parts. Only 2 adjustments.

No special test equipment required.

Mains operated with stabilised power supply.

All kits fully guaranteed with back-up service.

Also available with VHF Modulator.

Price of Kit £75.00

Case (10"x6"x2%4") app. £12.00

Optional Sound Module (6MHz or 5.5MHz) £3.90

Built & Tested in Case including Sound Module ~ £119.00

®eevsecencns

L R

% %

Lo b 2 o 3

Post/Packing £3.00
Add VAT 15% TO ALL PRICES

PAL COLOUR BAR GENERATOR (Mk4)

% Output at UHF, applied to receiver aerial socket.
% In addition to colour bars R-Y, B-Y etc.

% Cross-hatch, grey scale, peak white and black level.
% Push button controls, battery or mains operated.
* SimEle design, only five i.c.s on colour bar P.C.B.
% Backup service available.

PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£35.00. CASE £8.60. BATT HOLDERS £4.20.
MAINS SUPPLY KIT £5.80 ADD
(Combined P&P £3.00). s

VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £6.80.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

LINE OUTPUT TRANSFORMER TESTER

% Saves time and money.
% Checks short turns.
Simple to use.

% Reliable.

Battery operated.

Y Pocket size.

PRICE £20.00
POST/PACKING £2.50

KITS & PROJECTS

SAW IF AND TUNER UNIT complete and tested for video & audio
outputs £28.50 p.p. £1.80.

PAL DECODER KIT (Video to RGB) tor Monitors £27.00 p.p.
£1.00.

PAL ENCODER KIT (RGB to Video) £18.50 p.p. £1.30.

CROSS HATCH UNIT KIT, Aerial Input type, incl. T.V. sync.
and UHF Modulator, Battery Operated. also gives Pcak White &
Black Levels, can be used for any set. £13.50 p.p. 80p. (Alum.
Case £3.20 p.p. £1.40.) ADDITIONAL GREY SCALE Kit £2.90
p.p. 43p.

UHF SIGNAL STRENGTH METER KIT £30.00 Alum. Case
£3.20. De Luxe Case £12.00 (Built & Tested £58.00) p.p. £2.50.
CRT TESTER & REACTIVATOR KIT For Colour & Mono
complete with Case, Panel Meter Indicator — can be adapted for
latest CRTs £35.00 p.p. £3.00.

TV SERVICE SPARES

PHILIPS SPARES
G8 CHANNEL SELECTOR £2.50 p.p. £1.50.
KT3, K30 PANELS, tcsted, exchange, sound. power. bridge rect, frame. RGB
£7.50 each. Decoder (Non-text) £10.00 p.p. £1.50.
G11 6 POS iouch tune channel selector (replaces old type) £18.00 p.p £1.80
G11 PANELS (tested), trame, IF, decoder £12.50 each. p.p. £2.00. Scan £15.00
p-p. £2.80). Power tested exchange £18.00 p.p. £2.80).
GI1 PANFLS EX-RENTAL (untested) Scan, Frame. Decoder £2.50 p.p. £2.00.
G11 IF PANEL (new) less Tuner £2.50 p.p. £1.30.
MANUALS K35, 2A, 2B, CPY0 £3.50. KT3 £4.50, CTX-E, CTX-S. CF| £1.50.
KT4, K40, 3A £4.50 p.p. £2.50.
BACK UP BATT. 2.4V £6.00, 1.2V £3.20 p.p. 80p.
K30, KT4, CTX-EHT Lead £3.20 p.p. £4.00.

THORN/FERGUSON SPARES
9000 Series 1F/Decoder tested £10.00 p.p. £2.80.
TX9 RFI Choke L64 £6.80 p.p. Rip.
TX9/TX10 Facia, control panel incl. infra-red receiver £5.00 p.p. £2.00
TX10 Focus control £8.50 p.p. £1.00.
TX9/TX10 Saw filter IF panel £5.00 p.p. 80p.
TX9 Ultrasonic remote control panel £7.50 p.p. £2.50.
TX%10 Remote & tuning [S08A (incl. SAASI2) £2.50 p.p. £1.80.
TX9/10 Remote & tuning 1536 (inci. SAAS012. SL471) £3.50 p.p. £1.80.
TX10 Stereo Audio Board £3.50 p.p. £1.80.
TX90 20" Chassis. Brand new (untested) £25.00 p.p. £2.80.
TX90 Mains TX £18.60 p.p. £2.80.
TX90 14" Chassis complete & boxed (untested) £20.00 p.p. £2.80.
TX90 16" Dual Standard. New {untested) £25.00 p.p. £2.80.

IC SELECTION

ANSOO  £2.20 SAFIOR2  £4.50 TA7oRIAP £5.80 TDASTIA £4.80 TDAXSGH  £5.80
CNX62 €4.80 SAFINY  £220 TATGUSAP £9.80 TDA2STK  £3.80 TDAISTI  £4.80
LA44S  £3.00 SLITUHTI £3.00 TBAI)  £1.20 TDA2579  £3.g0 1DA3IST  £4.80
LATS0  £1.80 SL486 £.20 TATS0  £2.20 TDA2%I  g2.20 TDAS)  £8.30
LATS20  £2.20 SLa0 280 Tgag 120 TDA2K  sam TDAMSI 5420
LATSN  £3.50 SLI4X EL80 [piich s200 TDAX9T  s2ay TDAMSIA £2.90
M293BI  £5.80 SLI432 S0 oo fise TDAzs  figp TDASIB £3.20
Mas £9.80 SN762260N  £1.80 : . " TDA3SE  £3.20

MCIO2P  £5.80 SN76705  £9.8p TCAMN  £6.80 TDA2SYS  £4.80 1y ) gy
MDA!  £3.80 STKS32S o0 TDAMIST £2.40 TDA26N  £1.50 pag) gy
MDA2%2  £3.80 STKS332  go.80 TDAIO37  £L.90 TDA2GITA £1.9 TpA444?  o.80

ML.237 £3.80 STKS421  g5.80 TDAIM  £2.90 TDAZ0 €320 TDASSK  £5.80
ML23# £6.80 STKS422  £7.50 TDAIK2  £3.80 TDA20SIA  £3.20 TDASSII  £7.80
MLY26 £©4.80 STKS7) 6.5 TDALIT0  £2.20 TDA2654  £5.70 TDAJSIRA £13.50

SAATO2Y £5.80 STKS48] £7.80 TDALIK £2.20 TDA26SSB  £8.66 TDAJ503 £5.80
SAAN2S £5.80 STK7MK £10.80 TDAIIWZ £2.20 TDA26H £3.20 TDAJSUS £6.80
SAAII2Y  £3.50 STK738  £10.80 TDAMTO  £2.80 pazesn  gago TDAK  £3.45

SAAIZS)  £380 STRHMI  £7.80 TDAIGTIA £320 rhasen  gigo TDAO!  £2.80
SAAIZSI  £6.80 STRISH  £6.80 TDAITOL  £3.80 oo, S TDAJGI  £6.80
SAAMDT 580 STRASI  £580 TDAITM g0 5000 OO0 TDASSIO 6580
SAASKN  £280 STR4SI  £5.80 TDAIKT)  £6.80 =) TDARIM 5680

TDA3M £6.80

SAASUIN  £5.80 STRAUMIA  £8.80 TDAIK  £2.80 IDARIY €380
SAASII2  £5.80 STRHMIS £10.50 TDAI940  g320 TDASM €350 1Ay g3me
SAASIR0  £5.80 STRa211  £6.80 TDAIYS)  £3.50 TDAISD €680 1Hags)y  g3.80
SAASIN0  £5.80 STRS412  £5.80 TDA2IS0  g3.20 TDAMSIO  £9.80 TDAYSI3  £4.80

SAASOKY £6.80 STRSOIO}  £8.80 TDA2270  £2.80 TDA3ISH) £2.50 TEA N9 £2.20
SAASUSY £6.80 STRS4M1  £6.80 [IDA2SH)  £6.80 TDA3S4I £3.50 TEAIOI4 £3.50
SAASRN £5.80 STRS8041  £13.50 TDA2S4R £5.80 TDAZS6IA €580 TEA2UIEA  £2.20
SABS £6.80 STR6020 £5.80 TDA2576A £330 TDA3S62A  £5.80 [HSIKON2LL £3.80
SABXI7  £IS80 TATORIAP  £5.80 TDA2S77  £4.80 TDAIS6S £3.80 UPCIIR £5.00

IC p.p Sp

VARICAP TUNERS: Grundig 8630 series £5.00 p.p. £1.00. UR21, URY
U341/N. ELCHH3 (equiv), SC4, VHF NSF203 £7.80 p.p. £1.80. UHF/VHF
UV4I1 £10.80, U343 £10.80 p.p. £1.00.

LINE OUTPUT TRANSFORMERS

BUSHT20,T22............... £9.80 PHILIPSKT3. .. . £9.80
DECCA RO, 100 ... .£8.80 PHILIPSK30,35 ... .. £22.50
FIDELITY ZX2000. CTV1d0.. .. £15.50 PHILIPSCTX-E.S ... £22.50
FIDELITY ZX3000............ £14.50 PHILIPS KT4. 40 Ce. 22,50
FIDELITY ZX3(X,22". .. . £22.80 PHILIPS 2A e £23.80
HINARICT4,CTS. ... .. £24.80 PHILIPSCFI .. g .. £32.80
HITACHICPTI456 .............. £28.80 PYE731,741 .. - - £9.20
ITT Compact 80, 100 ... L E1T.80 SONY KV1882 . . £34.50
ITTCVCS-9,CVC20)..... . £9.80 SONY KV2092, 2086 ... £34.50
ITTCVC25.30,32 . £8.50 SONY KV2704 . - £60.00
ITTCVC4S ... L 9.8 THORN 1590.91, 1612, 13.1712.. ... £4.80
ITTCVCRO0.ROI, 8O3, . £24.00 THORN 3787 (NORDMENDE) ... £9.80
ITTCVCITIN. ... c EI8S0 THORN 3000/3500 Scan [EHT......... £4.00
ITTCVCIIS0. 1175, £22.80 THORN 909600 ... ... £9.80
ITTCVCI2t0, 1201 - £18.50 THORN I'X9 ... . .. £12.50
ITTCVCI24. ... ... 1150 THORN TXI10(Chopper) ... £16.50
ITTDigi3 ... £19.80 THORNTXS&S .. 5 c. £16,.80
PHILIPS 320 = ... £2.80 THORNTX90 14 SRR . £19.80
PHILIPSGR ... ... £8.80 THORNTX {0, | 10° Green Spot ... £19.80
PHILIPSGY ... . £12.80 THORN TXI00 %P FST Yellow Spot £21.80

LOPT’s p.p. £1.50

TRIPLERS: THORN 9000 £8.80 p.p. £1.50.

UNIVERSAL (best quality) £7.80 p.p. £1.50.

CONTINENTAL TVK & BG RANGE (quote exact no.) replacements £13.80
DECCA/TATUNG £7.80 p.p. £1.50.

63V CRT Boost Transformers for Colour & Mono £5.90 p.p. £1.40.

455 CRYSTALS for Remote Control Handsets. 4 tor £1.00 p.p. 50p.

VHF to UHF Converters £29.85 p.p. £2.50.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

Telephone 071-794 8751, 794 7346 [ ]

MANOR SUPPLIES ‘A=

172 WEST END LANE, LONDON, NW6 1SD
PLEASE ADD VAT 15% TO ALL PRICES INCL P+P
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presumably the field frequency. Would altering these
links reset it to 30Hz for US frequencies? Would this
automatically set the whole machine to play NTSC tapes
in black and white (with NTSC line and field frequencies
of course)? The links must be there for some purpose.
But as this is presumably a CMOS chip it would not
simply be a matter of opening the links. The pins may
need to be connected to the supply rail instead, as with
pin 11. Pin 12 seems to be the actual power input pin. If
anyone has the circuit of the NTSC version of this
machine and can look up these points I would be grateful
for the information.

Finally I had a problem in that when cue or review was
selected via the remote control system the machine
would switch itself back to normal running after a short
while, despite the fact that the remote control system
still requested cue/review. This was cured by adjusting
R6504 which is under the screening can that surrounds
the IR remote control receiver diode.

John de Rivaz, West Towan House,
Porthtowan, Truro, Cornwall TR4 8AX.

HELP WANTED

Can anyone supply a set of scan coils for the Matsui CTV
Model 2060 — the tube is a SI0RJB22-IC09 PY. All
expenses will be paid.

D. Jennings TVs, 59 Gainsford Road,

Bitterne, Southampton SO2 7AW.

Telephone 0703 442 110.

I have a chart recorder that was manufactured by
Babcock of Bristol. Does anyone have further details of
the manufacturer and/or know where charts can be
obtained?

Tom Hession, 2 Church Lane,

Ballinrobe, Co. Mayo, Ireland.

I need a service manual or circuit diagram for the
Waltham (made by Orion) W130 14in. portable TV set.
Can anyone out there help?

Michael Harris, 13 Westfield Road,

Cheadle Hulme, Cheadle, Cheshire SK8 6EH.
Telephone 061 485 1621.

Can anyone help me to obtain the Philips part number
for Rayfoc units as fitted to the Hinari DSK9 (CMD-4/
31) and Hinari DK100. The Rayfoc model is not known.
R. Findlay, J.H. Donald (Darvel) Ltd.,

6 Riccarton Road, Hurlford, Kilmarnock.

Telephone 0563 26 477.

Can anyone supply a circuit diagram for the Cossor
Model 3100 oscilloscope?

Ron Chaleck, 110 Cross House Road,

Gronoside, Sheffield S30 3RX.

Telephone 0742 455 897.

TELETEXT LINE PROBLEM

The Thorn 1400 chassis is now over twenty years old.
These sets have coped with the increasing number of
teletext lines over the years very well. Quite recently
however a single line, sloping from centre right to left,
appeared on the Channel 4 picture produced by my set.
It subsequently put in an appearance on BBC-1 and
ITV, and BBC-2 will doubtless be affected in due
course. It will probably affect many other sets — I reckon
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that by now about half the picture will be obscured with
these lines on some sets fitted with the Rank A823
chassis!

With the 1400 a solution is to adjust the field linearity
controls when the receiver has fully warmed up, using a
test pattern. A video recorded one is useful if you don’t
want to stay up till Channel 4 closes. Slight but not
significant non-linearity may occur, but this is not
noticeable with a normal picture. I’ve compromised so
that the line is at the very top with direct viewing and is
thus not distracting: I decided against modifying the field
timebase as it’s very reliable — in eight years I've had to
change only the PCL805 valve.

Incidentally, does anyone know why some modern
valves light up brightly at initial switch-on, then fade
down to normal brightness? This doesn’t cause any
problems but it would be interesting to know why it
happens. It’s a very smooth build-up and down, nothing
like the distracting “light-bulb” effect you get with the
PCF80 in some Decca sets fitted with the Bradford
chassis.

Brian Renforth,
Newcastle-upon-Tyne.

MONITOR LINE OUTPUT TRANSFORMER

I recently had to replace the line output transformer in a
Commodore monitor, Model 1084S. The price quoted
seems exhorbitant, some £54-57 plus VAT bringing a bill
of £62-75. This is the trade price. Even with no other
component failure and a reasonable labour charge, with
no percentage added to the spare part price, the
customer is faced with having to pay some £80 which is
ridiculous for such a repair. Commodore didn’t seem at
all concerned at this situation. Fortunately for my
customer I realised that it was a Philips transformer.
When I quoted the part number to Willow Vale I was
supplied with the transformer and was able to carry out
the repair for under £45.

R.A. Simmons,

West Ham TV and Video, London.

RESTORING VALVE RADIO SETS

I read with interest David Tilley’s letter on the Bush
Model DAC90A in the March issue. These sets were
certainly very well made and have proved to be
extremely durable. I’ve had great pleasure repairing and
overhauling them over the years.

Whilst I’'ve no experience of cabinet repairs, I can
offer the following comments on overhauling valve
receivers. I like to replace all valves (keeping the old
ones as spares), all electrolytic capacitors, all paper-
tubular capacitors (use 400V polyester capacitors as
replacements), the output valve’s cathode bias resistor
and all resistors of 100k{} or higher value. The perform-
ance improvement is usually very marked.

With the DAC90A there are one or two additional
points to note. First the frame aerial is directional, so

Original #* Added components
filter
100 *
1w
HT From cathode of rectifier
15T Taz Jaz*
,-,J,-,

Fig. 2: Extra h.t. filtering to cure hum problems with the
Bush Model DAC30A.
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rotating the set can improve the signal pick-up and
reduce interference. This is rather obvious but is
sometimes overlooked. It’s also important to ensure that
the mains plug is connected to the set so that the chassis
is at neutral potential (see also safety below). The
capacitor across the mains input, originally a paper-
tubular type, should be replaced with an X-rated 0-1uF
250V a.c. capacitor.

The hum level at low volume settings can be quite
high. It can be considerably reduced by adding an extra
capacitor and resistor to the smoothing circuit as shown
in Fig. 2. The added 1000 resistor also acts as an h.t.
fuse, though not if the 32uF capacitor goes short-circuit.
The voltage drop across this resistor produces no
noticeable fall in performance.

The sound normally has a rather muffled quality. If
you wish you can “clean” it up by carrying out the
following simple modifications. First, fit an 0-001uF 1kV
d.c. polyester capacitor across the primary of the output
transformer in place of the 0-01uF capacitor. Secondly
add a 1IMQ 0-5W resistor between the anode of the
ULA41 output valve and the UBC41 double-diode-triode
to apply a little feedback.

Now to the safety aspects. These sets are of the
live-chassis type, so it’s very important to ensure:

(1) That the chassis is connected to the neutral side of
the mains supply (try connecting it the other way and
waving a neon screwdriver about in front of the speaker
grill!).

(2) That the insulation of the output transformer is

checked with an insulation tester, both primary-to-
secondary and secondary-to-chassis. If significant leak-
age is detected there’s a real danger of the speaker’s
frame becoming live should the chassis be connected to
the live side of the mains supply. Since the metal speaker
grill can easily make contact with the speaker frame it
too could become live. The output transformer should
therefore be beyond reproach and should be checked at
least once a year.
(3) That the insulation of the rubber speaker wires,
which can touch the chassis, is sound. If perished,
replace with plastic-covered leads, keeping them well
away from the mains dropper. It's wise to replace the
dial lamp wiring for similar reasons.

Finally three miscellaneous points.
(1) The original output valve was a UL41, not a UL46.
The UL46 is however an ideal replacement for the UL41
(my valve data suggests that the UL46 is a beam tetrode
rather than a pentode but I'm not sure).
(2) One fault that sometimes occurs is that the volume
fails to reduce to zero when the control is turned right
down. This is due to the UBC41 being faulty. Replacing
it will provide the cure.
(3) The correct dial bulbs are 3-5V 0-15A MES types
which are available from The Vintage Wireless Com-
pany Ltd., Tudor House, Cossham Street, Mangotsfield,
Bristol BS17 3EN. They can almost certainly supply a
circuit diagram as well.
Geoff Davies,
Rugby, Warwickshire.

Long-distance
Television

Roger Bunney

May was a more cheerful month with several good
Sporadic E openings. This despite the expectation that
the present high sunspot activity would result in poor
conditions. It doesn’t look as if we're going to get a really
good season this year, but we must make the most of
what'’s available. Several DXers produced good logs for
the period under review. This suggests that if you've got
the time to spare there are signals about. So to the May
SpE log, as follows:

5/5/90 An unidentified ch. E2 Arabic signal was seen at
1020.

10/5/90 SVT-1 (Sweden) ch. E2.

11/5/90 TVE (Spain) E2, 3; RTP (Portugal) E3; RAI (Italy)
IA; MTV (Hungary) R1; ARD (West Germany) E2,
TSS (USSR) RI1, 2; TVP (Poland) R2; +PTT
(Switzerland) E2.

12/5/90 RAI IA, B; TVE E2, 3, 4.

13/5/90 TSS R1, 2.

14/5/90 RAI 1A, B; TVA (Italian private station) IA; C+
(France) L4; JRT (Yugoslavia) E3, 4; TVE E2, 3, 4;
TVE-2 E2; RTP E3, 4.

15/5/90 SVT E2, 3, 4; RUV (Iceland) E4; TSS R1, 2, 3; CST
(Czechoslovakia) R2; TVRL (Romania) R2; TVRL-2
R2; MTV R1,2; JRTE3, 4; +PTT E2; C + L2, 3, 4;
ARD. E2, 3, 4; ORF (Austria) E2a; ERT (Greece)
E3; RAI IA, B; TVA IA.

16/5/90 RAIIA; TVE E2, 3, 4.
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17/5/90
18/5/90

TSS R1, 2; TVRL R2; C + L3.

RAI 1A, B; TVA IA; Telemarket (Italian private
station) E2; JRT E3; SVT E2.

TSS R1, 2; NRK (Norway) E2, 3; SVT E2, 4, ARD
E2; RAI IA, B; TVRL R2.

RAIIA, B; NRK E2; SVT E3, 4, CST R1; MTV R1;
DR (Denmark) E3, 4.

SVT E2, 3, 4, NRK E2, 3 ,4; TSS R1, 2; TVP R2;
TVE E2.

TVE E2; JRT E3.

TVE E2, 3; TVP R1; RAI IA; ERT E3.

TVE E3; RAI IA, B; ERT E3; TSS R1, 2; CST R1;
C+ L2.

RAI IA, B; TVE E2, 3, 4, RTP E3; TVE-2; C+ L2.
JRT E3, 4; ERT E3; RAI IA, B; TVE E2, 3, 4; CST
Rl; RTP E3; TVE-2 E2; RTM (Morocco) E4,
unidentified Italian private station with vision carrier
at 47-605 MHz.

TVE E2, 3.

RAIIA, B: TVA 1A; RTPE3; JRT E3, 4; +PTT E2;
ORF E2a; TVRL R2; unidentified 47MHz Italian
private station,

RAI 1A, B; TVE E2, 3, 4; TVE-2 E2; JRT E3, 4;
CST R1;, TVP R1, 2; TSS R1, 2;

TVRL R2; TVP R1, 2; TSS R1, 2, 3; NRK E2; SVT
E2, 3,4, C+ L2; TVE E3.

TSS R1-5, also R6 and 7 (Band III); CST R4; TVP
R1, 2, 3; RAI IA, B, C; RTSH (Albania) IC; ARD
E2; C + L2.

19/5/90
20/5/90
21/5/90

22/5/90
23/5/90
24/5/90

25/5/90
26/5/90

27/5/90
28/5/90

29/5/90
31/5/90

1/6/90

An aurora in Scotland on the 22nd gave identifiable
reception from NRK on chs. E2, 3 and 4 from 2230
onwards (local time).

There were several tropospheric openings during the
month. The period around the 14th produced signals
from much of West Germany, the Benelux countries and
France in southern and central UK. From the 24th
through to the 30th high-pressure systems again pro-
duced tropospheric propagation in Band III and at
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Left: Malaysia ch. E2 received via F2 layer propagation by Ryn Muntjewerff in Holland last November, with “3" logo.
Centre: RAISAT test pattern received by lan Waller via the Olympus satellite at 19°W. Right: Exotic satellite reception in
the C band at 3-915GHz. A studio discussion from the Tele Sahel Actualities programme, Niger. As reception with an

offset 1-5m dish was only marginal i.f. bandwidth reduction and sync insertion were necessary.

u.h.f., with reception over most of the UK from much of
Western Europe. Conditions were such that BBC-TV
gave announcements of probable interference.

Several enthusiasts have received ch. E3 and 4
pictures with the corner log “TVZ”. This has been
identified as indicating origin from TV Zagreb, Yugosla-
via.

My thanks to the following for sending in their logs
and reception reports: Tim Anderson (St. Leonards),
Roger Fussell (Torpoint), Peter Schubert (Rainham),
Iain Menzies (Aberdeen), Bill Cotterill (Tipton), David
Glenday (Angus) and Simon Hamer (Powys).

I’m currently busy making major changes to the aerial
system here, for both TV-DXing and satellite work. The
lattice mast has been stripped for a complete change of
aerials. Ones to go up will include the new TV-DXer's
aerial mentioned last month. The dish is to be upgraded
with the new Chaparrel OMT/polariser for 11/12GHz
and new LNBs. Modifications have been made to allow
for a C band fitting as well, giving the dish triband
operation.

News ltems

Belgium: The Wavre transmitter is back in operation on
ch. E28 at 500kW e.r.p. horizontal, with the programme
Tele 21.
Italy: A broadcasting bill has been passed by the Senate.
It would remove much of the deregulated freedom
enjoyed by Italian broadcasters over the last fifteen
years and also the right of media owners to operate in
both the publishing and broadcasting fields.
Switzerland: The local Montreux station “8 Mont Blanc”
now reaches the Geneva area on ch. E57 at 0-25kW
e.r.p. using SECAM L. Lausanne suffers interference on
ch. ES7 from the local SSR ch. ES58 transmitter. As a
result there’s been a growth industry in peaked ch. 57
aerials and preamplifiers. La 5 and M6 are to start soon
from the GEX site. Telecine’s main office is moving to
Fribourg but the losses being made mean that the service
is likely to close down. Transmissions are on ch. E69.
Czechoslovakia: The third programme which was pre-
viously used exclusively for relaying Russian services and
is radiated from sixteen transmitter sites now carries the
following material: 1400-1600 CNN; 1600-1700 Screens-
port; 1700-1740 the Russian first programme; 1740-2000
La 7; 2000-2030 TVS5; 2030 to closedown Screensport.
A satellite derived service is now being broadcast via
the former CTIl Kosice/Slovakia ch. R27 transmitter,
timing being as follows: 0500-1100 CNN; 1100-1400
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World Net; 1400-1700 TVS5; 1700-1740 Russian Vremja
news; 1740-2300 TVS5. These are typical times, GMT.
Poland: The Echo TV station broadcasts from Wroclaw
on ch. R28 from 1500-1700 GMT, using system K PAL.
Power is due to rise from 200W to 1kW e.r.p.
Denmark: Teletext is being tested on TV-2, with page
100 as the menu. A new TV-2 transmitter has opened at
Ostjylland.

New Zealand: The Sky Network has started operations in
the Auckland area. It’s expected to be available in the
rest of the North Island by the end of this year and in the
South Island next year. So far the scrambled u.h.f.
service has been received with little enthusiasm. Decod-
ers sell for around £130 and can be rented for £4.50 a
month. The three channels consist of 24-hour news
(CNN plus local news and BBC inserts), a sports service
and a twelve-hour till midnight movie channel.
Correction: In the March column I mentioned the
time-shifted TV services via the Orbita network. Unfor-
tunately the regional time zones were numbered in
reverse. Regions farthest from Moscow receive the I
version while those nearest receive the IV version. My
thanks to Bernd Trutenau for pointing this out.

Satellite TV

Teletext captions from RTL-V via Astra indicate that
RTL is to undertake a phased series of tests with
D2-MAC and PAL later this year. A point to note if you
are considering the purchase of an RTL-V decoder.

Atlantic Satellite Communications Inc. has been
granted a licence enabling it to provide a two-way video
conferencing service between Europe and Central/South
America via the PanAMSat satellite PAS-1 at 45°W.

The French Bouygues group which runs the TF-1
service has joined forces with the Swedish firm Kinnevik
which runs the Scandinavian TV3/TV1000 networks to
buy the Swedish Esselte Entertainment group that
operates Filmnet.

Morocco is to carry out a six-month test of its 2M
programme via the ECS satelite F4 at 13°E, sharing
transponder time with TV5 on 11-472GHz (horizontal).

Intelsat has announced plans for the next decade. The
World’s largest commercial satellite Intelsat VI will have
up to 38 C band and 10 Ku band TV transponders and
three global TV channels in addition to its 30,000
simultaneous telephone circuits. From 1992 Intelsat VII
will carry 26 C band and 10 Ku band TV transponders
with steerable beams for each band. There are to be five
satellites in this series and there are options for more
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should traffic be sufficient. Intelsat K up late next year
will have an e.i.r.p. of up to 50dBW and capacity for
satellite news gathering with up to 32 Ku band trans-
ponders. The eastern beams will cover all of Western
and much of Eastern Europe while the western beam
coverage will include the Eastern seaboard of the USA
down to Central America and the north of South
America.

The Russian Gorizont 15 at 14°W has been carrying
much more traffic recently. The BBC has occasionally
been seen via this craft.

As Eutelsat-1 F1 at 16°E slowly loses its station
keeping stability and transponder capacity so Eutelsat-1
F2 at 7°E is being used more. Magic Box on Eutelsat-1
F5 at 10°E should be on full programme by the time that
this is read.

Nordisk Television TV4 is a newcomer to Intelsat F12
at 1°W. It’s another cable feed and uses the former NRK
11-66GHz (horizontal) transponder.

Dual Satellite Dish

A Chesham company, SMD, has developed a dish
assembly with separate sections for receiving the Sky and
BSB services. SMD recently gave a demonstration
showing that a suitably constructed 70cm dish will
provide excellent reception quality from both satellites.
The company is seeking a development partner to
market the system. Anyone able to provide financial
backing can contact Dr. Michael Bell on 0494 725 244 for
further information. The dish would avoid planning
permission problems and cost about £15 more than a
conventional dish.

Book Review

World Satellite TV and Scrambling Methods by Frank
Baylin, Richard Maddox and John McCormac makes
truly interesting reading. It covers basics, system design,
construction, installation and fault-finding with lots of
diagrams, photographs and circuits. Of particular rele-
vance nowadays is the extensive section on the theory
and practice of scrambling. Basic circuit information on
most scrambling techniques other than Sky’s Video-
Crypt system is given. The book is up-to-date, covering
events up to April 1990. Though US sourced it covers a
great deal of UK practice and I can thoroughly recom-
mend it. The price of the soft card covered book, which
has over 340 pages 11 by 8%in., is £23. Enquiries to
Baylin Publications, 24 River Garden, Purley, Reading,
Berks RG8 8BA.

The Way We Were. . .

How time flies! At a local country fair I recently
bought for £5 35 copies of Practical Television dated
before 1959. Browsing through the yellowing pages
proved to be absorbing reading. The July 1956 issue
commented on the close down of the Alexandra Palace
transmitter, known as Ally Pally, some twenty years
after its opening in 1936. Close down was on March 28th.
An article in the February 1958 issue described the
development of TV in the UK since the start of the first
regular transmissions from Ally Pally on November 2nd,
1936 at 1530. At that time two systems were in use, the
Marconi/EMI electronic one and the Baird mechanical
system, and it’s thought that some 300 receivers were
then in private ownership. Thoughts that the geographic-
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AT/1/2/3/DX WIDEBAND HIGH GAIN TV-DXING AERIAL

This is the new wideband VHF aerial designed by Roger Bunney and produced exclusively for
Aerial techniques, intended originally for the export market into the Arabian Gulf. We can
gf)t(er the system in a no-compromise version for general wideband TV reception and the TV-
er.

Constructed in hard drawn seamiess alioy throughout with a rugged square sided 1” boom
ensuring great strength and no ‘boom sag’, elements are V4" diameter in ail bands for full
wideband operation over its design bandwidth. The Gutf version model AT/1/3/G covers Band
1 (47-70MHz) at 4dB gain, Band 3 (175-230MHz) at 9.50B gain maximum. The TV-DXing
variation type AT/1/2/3/DX is shown above and features additional elements to increase
coverage within the Band 2 (TV) spectrum 75-100MHz at 3.5dB gain. Coaxial downfeeder
connection allows individual ‘Low’ and ‘High’ band VHF downieads, or with a phasing
harness for a single wideband downlead. A substantial giated aerial clamp maintains aerial
alignment under the most extreme weather conditions. This aerial sets a new standard for
high quality ruggedised construction.

AT/1/3/G Wideband VHF TV Aerial {Export/Gulf version) . £49.95
AT/1/2/3/DX Wideband VHF TV Aerial (TV-DXing complete coverage) £57.60

Carriage & Insurance on either aerial is £5.95. ALL prices are inciusive of VAT.
We supply aerial and receiving equipment for ail types of domestic, TV-DXing, amateur and
professional application. Our 29 page CATALOGUE at 75p is unrivalled in quantity, quality
and sheer volume of content. Multi-standard TV's from 5" to 33" screen, also PAL/SECAM
Multi-standard Video recorders are our speciality. UK and Overseas orders undertaken both
retail and wholesale, ring or wnte wim]your query.

Available from stock SECAM to PAL Transcoders, atso Telecom 1C Signal Decoders for
CANAL + and CANAL J (SAE for leafiet). RAl UNO Decoder available soon.

EN

11, KENT ROAD. PARKSTONE, POOLE. DORSET BH12 2EH

\ Tel: 0202 738232 j

al coverage would be limited were dispelled when
reports were received of regular reception at up to 50
miles and ‘“‘good pictures” at up to 200 miles. Dual-
standard operation continued until February 1937 when
the Marconi/EMI 405-line system was adopted.

By 1939 when the service abruptly ceased on Septem-
ber 1st, as a war precaution, some 20,000 sets were in
use. During the war years half a dozen BBC mainte-
nance staff cared for the studios while the RAF took
charge of the transmitters. The service resumed with an
outside broadcast of the Victory Parade on June 8th,
1946, at 1500 — test transmissions had started on the
previous day.

Trade news in one issue mentioned that the Antifer-
ence Antex X aerial insulator had been introduced in a
modified form for clamping to masts up to 2in. and to aid
Band III (ITA) installation work. We find reader H.
Baines of Nottingham commenting on unusual reception
- American police calls and other TV signals being
received with ghosts (multiple imaging), the signals
breaking up if an aircraft passed overhead! That was
during the peak all-time record sunspot count in April
1957.

‘Fascinating reading. I'd recommend that any readers
who come across vintage copies of this magazine going
back to 1951 grab them.

ACCESS & VISA Mail & Telephone orders welcome. 5
Also American Express Eﬂl‘%‘m

{24hr. service) —_—

For Sale

TV-DXing equipment: Fernseh Band I/III gold anod-
ised combined aerial £30; wideband Antiference
XG14W u.h.f. aerial £20. Phone Steve Saville (Ver-
wood, Dorset) daytime 0202 678 719 ext. 4240 or 0202
825 654 after 1800.
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VCR Clinic

Pioneer VR727/Philips/etc

This range of VCRs uses a switch-mode power supply.
The one in this machine fluttered audibly all the time the
machine was on. We found that the outputs were low
and fluttered in sympathy with the sound coming from
the chopper transfomer — there was a huge, triangular
ripple voltage. If the load on the power supply was
disconnected by withdrawing P023 the fluttering stopped
and the output voltages settled down at the correct
levels. Despite this the trouble was within the power
supply, where C211 had gone low in value. It says 10uF
on the circuit diagram but was actually 33uF. Good old
Philips! E.T.

JVC HR7200/Ferguson 3V29

This machine was fitted with the later PU21235A
motor-drive amplifier panel. The problem was with the
capstan speed — it was slow. We found that Q210’s
emitter-base junction was open-circuit while its collec-
tor-emitter path was leaky. E.T.

Philips VR6730/Finlux VR2030/etc

If you get one of these or their several clones with the
complaint that it doesn’t work but flashes all its function
LEDs in sequence, together with the programme indica-
tor and clock displays, look no further than crystal 1001
on the front PCB. It’s the 6MHz clock for IC7050 and
may be dry-jointed or faulty. E.T.

Ferguson FV30

If the off-air (E-E) signals go weak or are lost in a
snowstorm, check for dry-joints at the pins of the
modulator/booster module. It’s mounted on the main
PCB and it seems that the pins can be strained by
plugging and unplugging aerial cables. E.T.

Hitachi VT11/33/etc

This problem cropped up on a Bang and Olufsen clone,
Model VHS80, that uses the same deck. It was the very
common one of loss of reel traction. This time replacing
the reel idler didn’t provide a cure: the reel drive clutch
assembly beneath the deck was very stiff on its shaft.
Removal, cleaning and a spot of lubrication got things
going again and we added another chewed tape to our
collection. E.T.

JVC HRD520

The symptom with this machine was failure to complete
the tape-loading cycle. As soon as the guides had gone
fully home the loading belt at the top right-hand side of
the deck would slip and squeal loudly for some seconds
until the machine shut down in standby.

In this half-loading deck design the pinch roller is
lowered into place at a late point in the loading cycle,
when a peg on the underside of the pinch roller pressure
lever drops into a groove on the control cam. This one
was getting stuck in the tight double-bend there. We
cured the problem by easing the profile of the inner
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groove and lubricating the groove and peg with white
Molykote grease.

Philips VR6485/6585/6880/etc

Intermittent no record colour is beginning to be a
common problem with these machines. So far the cause
has been a faulty TDA4710 chip. If you do have to
change it, don’t forget to read the note that comes in the
box. This time it’s not telling you to remove your nylon
pullover before touching the pins but is a modification.

Look at the number beginning with DSD. If it ends
with 2Y (the new chip’s number ends in 3Y) the
following changes will have to be made: increase the
value of C2416 from 180pF to 330pF (part no. 4822 122
31353), reduce the value of R3418 from 82k} to 47k(}
(4822 116 52857) and increase the value of R3459 from
47k to 470k (2 (4822 050 14704). P.B.

Philips VR6585

After about ten seconds the sound would become weak
and distorted. The signal was o.k. at the P127 front-end
module but faulty at the audio output sockets and of
course the modulator. The cause turned out to be on the
P524 f.m. audio board where decoupling capacitor
C2211 was dry-jointed. For no sound at all check that the
80mA Wickman fuse on this module hasn’t blown. P.B.

Philips VR6462

When play was selected the tape threaded but the head
rotated much too fast. So the machine immediately
unthreaded. This is usually due to an open-circuit head
position sensing optocoupler, but not this time. The opto
LED is in series with the tower LED (IR cassette bulb)
and it was this that was open-circuit. The clue is that the
head optocoupler LED voltages are normally around 3V
but in this case were at 12V. P.B.

Philips VR6362

The E-E picture was smeary but was o.k. on playback.
By substitution we narrowed the cause down to the P607
mother board. Voltage checks around the 4053 video
switching chip showed that the EXT switching line was at
2V when it should have been at 0V. The chip itself was
leaky, a new one (IC7951) restoring normal service. P.B.

No Picture

Two machines came in with no picture in the E-E or play
modes. In both cases I first blamed the modulator then
had to start serious fault finding. I'd no circuit diagrams
for the first machine, a Sharp VC7300, but managed to
track down the fault to the HA11703 chip.

The second machine was a Panasonic NV730 where
the chip that carries out the same functions, i.e. head
signal amplifier and E-E/video -switching, is an
ANG6337S. It’s on the folded luminance-2 panel. Unfor-
tunately this chip seems to be unavailable — and the
board is hideously expensive. Worse still my meter
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probe slipped whilst I was monitoring the power supply
lines. This damaged the tuner and the BN5115 on the
demodulator panel, the result being low gain. I was able
to replace these items with parts from a scrap NV366,
with some modifications. Note that the manual may not
correspond with the actual demodulator PCB or the
aerial booster/modulator unit. C.McC.

Panasonic NV2010

This machine had noisy drum bearings. They can be
changed in the same way as described for the NV333/366
on page 595 of the July 1989 issue. With the NV2010
don’t remove the whole drum before dismantling: the
stator with most of the wiring can stay in the machine.
Fine adjustment of the head switching point can be
carried out by means of the slotted screw holes at the
back of the drum flywheel, by trial and error if
necessary. I actually salvaged the bearings from an
NV366. C.McC.

Amstrad VCR4600

No servo action was fixed by replacing the BA718 chip
IC302. It’s a dual operational amplifier that drives the
main servo chip. Note that there’s a fault in the
information given in the item on page 364 of the March
1988 issue. This seems to be a stock fault. C.McC.

Panasonic NV7000

The customer’s complaint was ‘“‘poor picture — video
heads?”. On test the playback showed that the CTL
pulses, with both its own recordings and pre-recorded
tapes, were missing. All checks pointed to the audio/
control head but this proved to be innocent when fitting
a replacement left the symptoms as before. We then
changed the i.c. that contains the CTL amplifier, but
again there was no difference. Replacing C2039 and
C2040 provided the cure. A.D.

Panasonic FS100

The complaint was no hi-fi audio monitor output and
no audio when a signal was applied to the audio input.
Both faults were due to the absence of the —27V supply
to the input/output pack. I found that a safety resistor in
the feed was open-circuit — it’s not shown on the circuit
diagram. A.D.

Sony SL301

The capstan motor was running at full speed. I found
that the capstan frequency generator signal was missing
at pin 62 of IC501. Making checks farther back in the
circuit I found that there was a sinewave input at the
capstan FG amplifier IC404 but no output. Replacmg
this chip restored normal operation. A.D

Pye DV291

This machine was new stock and we were told that the
problem was no results. So, expecting a dead set, I was
surprised to find that the display lit up when it was
powered. The VCR accepted a cassette and then sat
there, refusing to play, wind, rewind, record etc. It also
refused to give us back the cassette. On trying the
remote control unit all functions worked normally.
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IC101 on the display/timer/operate board accepts the
instructions from the IR preamplifier and from the
on-board controls. The scan outputs from this chip were
all correct, and were being correctly returned to its input
port. Replacing IC101 restored normal operation. A.D.

Akai VS35

This VCR refused to accept a cassette. Checks were
made on the mechanism timing, which was found to be
correct. I then looked for “cassette detect” switches in
the cassette housing but couldn’t find any. In these
machines the cassette is detected by the end-sensing
phototransistors. The one on the supply side was
open-circuit.

Panasonic NV-MC30

There was no drum rotation with this camcorder. The
drum motor-on signal was correct but the “CYL VM”
supply to the servo was at only 1-4V instead of 5V.
Replacing IC1004 in the power supply restored normal
operation. A.D.

Amstrad VCR4600

The complaint was of two thin lines approximately a
third and two thirds of the way down the screen. It
affected both record and playback. The fault persisted
when a known good recording was tried, but improved
as the machine warmed up. In addition varying the back
tension changed the look of the fault. After a long search
we discovered that a small 10uF, 16V electrolytic on the
drum motor assembly was the cause. But how did the
effect get into the signal circuits? Who knows with an
Amstrad. . . B.McC.

Panasonic NV366/777/etc/Hitachi VT17

If any of these machines appears to have a faulty head,
before condemning it check that the relay clicks in the
pause mode. If it fails to click the fault is either in the
relay (dirty contacts) or its control circuit. It’s a good bet
that the head is 0.k. S.DaC.

Panasonic NV830

The problem with this machine was no colour. We found
that the switched 12V line read 10V. The switching
transistor Q6013 in the syscon was leaky. S.DaC.

Panasonic D1 deck (NV430)

Here’s another fault to add to the list of electronic faults
given on page 521 of the May 1990 issue. No clock
display but the machine comes on, no cassette functions,
the cassette will go in but not come out and no deck
functions, Model NV430. IC7502 (AN5033) faulty — the
5V reset missing at pin 12. S.DaC.

Sharp VC7300/7800

White bleeps were visible on all tapes, increasing in
number with weaker prints. We tried just about every-
thing, including the entire head assembly. The cause of
the fault lay in the drum motor holder unit — there was
leakage in the plastic insulating washers. Replacing the
unit put matters right. S.DaC.
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Ferguson’s BSB Receiving System

The Ferguson BSB receiving system is available in two
forms, the difference between them being that one
comes with the famous Squarial while the other one has
a small “‘compact” dish. You pay £20 more for the
Squarial version.

The Squarial is manufactured by Matsushita and
sports the BSB logo. It’s supplied with a wall-mounting
bracket and cast aluminium adjustable arm assembly.
The Squarial measures 4lcm (40cm active area) across
flats: when mounted its overall width and height is 54cm.
Depth from the front of the slightly convex face to the
back of the LNB cover is less than 5cm, but a stand-off
distance of around 25cm is required from a wall as the
Squarial is inclined like a prime-focus dish, with eleva-
tions of between 20° and 16° depending on the site
latitude — a guide to elevation is cast into the aluminium
support arm.

The dish is of the offset type and measures 37cm wide
by 43cm high (active area 35 X 42cm). Overall depth
from the LNB to the mounting bracket is 33cm. When
mounted the dish is virtually upright: in fact it appears to
look slightly downwards.

Both aerials gave similar results.

The SRB1 Receiver

The receiver and its remote control handset are
something of a contrast, the former being quite large at
43-6cm wide, 23-5cm deep and 9-2cm high including the
aluminium trimmed dummy round feet while the hand-
set is tiny, just 15cm long, 3-8cm wide and 1-6cm deep.
This means that the 18 handset buttons are rather small.

The receiver has no mains switch since it needs to
receive updated authorisation data which may be sent at
any time over the air. When the receiver is switched to
standby only the r.f. modulator, the PAL encoder and
the RGB output buffers are switched off, everything else
remaining always on. There are only four buttons on the
unit, a set-up button that produces horizontal and
vertical bars for tuning the associated TV set - this
button is at the back — and at the front the three
“emergency controls”. These give programme up, prog-
ramme down and standby and are situated below the
two-digit LED programme displays.

At the rear of the receiver there’s a standard coaxial
socket for the aerial input and a male and female pair for
.the r.f. output and u.h.f. input respectively. The
frequency of the r.f. output can be adjusted through a
small hole in the top face of the top cover, to the right of
the BSB logo. An 8-pin DIN socket marked “DATA” is
connected to the central control chip via a buffer stage.
A phono socket allows for later connection of an
external access control unit. Finally there’s a scart socket
which provides stereo audio, composite video and RGB
outputs plus fast blanking and switching voltages.
There’s no separate Y/C output though there’s an option
to enable this facility via one of the on-screen menus: I'm
told that Ferguson is working on some modifications/
additional circuitry to give users this option. So at the
moment to see just how good the D-MAC picture is you
have to connect the receiver to a TV set with RGB
inputs.
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On-screen displays are extensively used. For example
when a channel change is made or “view” is pressed on
the handset the channel name is displayed across the top
of the screen while a box near the bottom gives the
current programme’s name and the time left to run.
When the “next” handset button is pressed this lower
box displays the name of the next programme and its
rating, together with the length of time before it starts.
Other operations bring up on-screen menus to display
settings and allow changing of the operation modes.

The most important display is the equipment author-
isation number — the number that the user must register
with BSB so that the receiver can be switched on via the
satellite. The very useful parential control setting can be
undertaken from the same main menu option. This bars
access to any programme above the rating set (U to 18).
In addition a second selection can be made to stop
viewing of any programme that has either sex, violence
or bad language, no matter which rating level is selected.
For example one programme I saw had a rating of 15L:
15 is the normal rating and the L indicates bad language.
So even if the rating had been set for 18, if bad language
exclusion had been selected the programme would be
blanked out, an on-screen message indicating that the
performance was under parental control and couldn’t be
viewed (or heard) without entering the control number.

The contrast and colour level of all the vision outputs
can be altered together by digital means on the D-MAC
PCB. This would affect the input to a VCR of course,
whether it's fed with composite video or r.f. If the
record-lock mode is used however not only are all the
receiver and handset buttons (except the view button
which is needed to deselect the lock mode) locked out
but the contrast and colour levels are reset to the
mid-positions until this mode is released.

A couple of connected options should be interesting
when they come into use in the future. These are the
aspect ratio settings (4:3 and 16:9 for widescreen MAC)
and the choice of automatic or manual panning for the
viewer with a 4:3 aspect ratio TV set so that the 4:3
window can be moved from side to side with 16:9
material, using the handset - in the same manner that
this is done when some films are shown on TV without
reducing the height.

The aerial installation option displays on the screen
the programme (or just noise if the aerial is not aligned)
together with a bar and numeric display to indicate signal
strength and noise level. It’s obviously best to use a
signal-strength meter to align the aerial, but for my
temporary review installation I used the on-screen
method for both the Squarial and the dish. This worked
fine — but then so too was the weather!

Another useful menu relates to setting the RGB
outputs and the previously mentioned non-functioning
Y/C operation. The receiver defaults to the RGB
enabled mode, which provides a fast-blanking output at
pin 16 of the scart socket. This is used to switch the
connected TV set to the RGB mode. If this causes
problems you can switch it off by selecting the RGB
disabled option or, temporarily, by pressing the standby
button once to remove the fast-blanking signal and the
12V supply at pin 8 of the socket. This also occurs when
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you select the record-lock mode. To go back to the RGB
mode you can select another channel or press the
handset’s view button. I used this facility to toggle
between RGB and composite video so that I could
compare the results obtained. It could be of use for
demonstrating the superior picture quality with D-MAC.

Performance

In use the first thing I noticed was that the quality is
very dependent on the programme. For example Hill
Street Blues came on just as I completed the Squarial
alignment. There was noticeable grain and a fairly strong
vertical line pattern that was more prominent in the
RGB mode - I've noticed a similar effect with US
material terrestrially transmitted. When viewed in the
composite video mode or at r.f. the display was similar to
an ordinary transmission — no better. A change of
channel brought up a studio shot on the Sports Channel.
This was quite different. Very good in both the
composite video and r.f. modes and even better in the
RGB mode. The most noticeable improvement with this
mode is the loss of the moving-rope pattering in coloured
areas, particularly where two strong colours meet. A
clear example is with computer-generated captions,
where the border between characters and the back-
ground is no longer noisy but very sharp. A good way to
demonstrate this is to display one of the test patterns and
toggle, as previously suggested, between composite
video and RGB by pressing standby once to select
composite video and then view to go back to RGB.
There’s a tremendous difference in the resolution bars
across the lower area and the rope pattern between
adjacent colours disappears. One thing that’s noticeable
when you do this comparison is a slight picture shift to
the left when RGB is selected, but with a normal
transmission this should be no problem. The cause of
this shift is presumably the delay in the PAL encoder
circuitry.

The sound quality is excellent, as you'd expect with a
digital transmission. There’s no background noise and
no complication of having mono and stereo sound
carriers, as with Astra. This makes it much simpler for
the user, and we’ve noticed that there are fewer calls
from customers reporting poor sound because they’ve
selected the wrong sound carrier or detuned it.

Internal Construction

Dismantling the recetver is very straightforward. Once
you’ve removed the three screws along the underside of
the rear rim it’s just a matter of lifting the top half of the
cover upwards at the rear and then backwards to detach
it from the front. This reveals the separate mains input
fuse panel and the mains transformer, which is con-
nected to the main PCB via a six-way lead and
plug/socket. The main panel (PC1450) is secured to the
lower case section by five screws. With these removed
the complete receiver PCB assembly can be taken out as
a single block.

The main PCB is double-sided, with most of the
discrete components mounted on the lower side. The
input and output connectors are along the rear of the
board while the vertical display/IR receiver and the
emergency control button PCB are connected at the
front. The D-MAC decoder PCB, which is supported by
the seven separate plug-and-socket connectors that link
it to the main panel, is towards the front beneath the
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rectangular screening can. The access control module is
towards the rear left. It’s hidden inside a square
screening can which is supported by four plastic stand-off
posts and the 22-way gold-plated plug-and-socket strip.
The tuner can, which contains the i.f. preamplifier
circuitry on its underside and the “tuner heartpiece” on
its upper side, is at the right rear corner. The 68-pin
central control chip IR01 is to the left of the D-MAC
decoder can, with the associated ROM at its rear.

Overall Impressions

I feel that it’s a good system that works well but is
perhaps spoilt by the external appearance of the tuner.
The relatively small Squarial and dish should be more
acceptable environmentally than the larger Astra
system: they've been welcomed here by installers be-
cause of their ease of assembly and mounting.

Despite the delayed start of the BSB services equip-
ment is at present still in very short supply, with in our
case systems pre-booked well before they arrive. In this
area public interest seems to be on a par with the launch
of the Astra services — with these there was an initial
burst of interest that then died back. We’ve found that
Astra customers here seem to fall into two groups, the
well-off who tend to buy the latest thing out and those
towards the other end of the earnings league living in
council houses. It would perhaps be unwise to draw any
conclusion from the few BSB sales we’ve had to date,
but it does seem that BSB is attracting customers from
the middle ground.

We’ll be taking a closer look at the chips and circuitry
used in this receiver in a later article.
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Servicing the Panasonic U4 Chassis

The Panasonic U4 chassis was a successor to the U3
which we covered in the October 1989 issue of Televi-
sion. It was used in a wide variety of models with screen
sizes from 16 to 26in. Model numbers include the
TC1631, TC1641, TX1632, TX1642, TC2031, TC2033,
TC2043, TX2034, TC2232, TC2233, TX2200, TX2230,
TX2231, TX2234, TX2244, TX2636, TX2646, TX3300
and TX-C21. The TC1631 and TC1641 were the first
16in. Panasonic sets to use a large-screen chassis while
the TX1632 and TX1642 were the company’s first
teletext portables. The TC2232 was a teletext adaptable
set, a very rare thing from Panasonic. The TC2031 was a
specially priced “Anniversary” set. With the TX2230/1
you got ‘“stereo” sound, the earlier TX2230 providing
10W per channel audio output. The TX-C21 took
Panasonic into monitor styling and had a host of input
and output sockets for audio and video, also a plate glass
anit-glare filter — the latter was a feature of the TX2244
and TX2646 as well. The TX3300 was a 22in. budget
teletext set that originally sold for £399. Its price was
subsequently increased slightly. The choice of model
number was unfortunate — Panasonic now produce 33in.
sets! Every model in the range had remote control.
The main chassis, i.e. the power supplies, timebases
and signals circuits, has proved to be extremely reliable,
as one has come to expect from Panasonic. There were
however problems with the microcomputer tuning and
control system used with teletext models, which employ
frequency-synthesis tuning. We’ll deal with this first.

Tuning and Control Problems

The M board houses the tuning and control arrange-
ments and there are different versions. The one used in
teletext models employs a parallel data system and this
proved to be its downfall. Symptoms can be varied but
basically the problem is that the memory can be lost.
Thus the preset sound and picture levels can revert to
zero as can the stored channel frequencies. So the user
might switch on to find that there is no sound, no picture
and a very weak raster. With early cases engineers and
the brighter customers assumed that it was a one-off
occurrence or that someone had been fiddling, and
resetting invariably restored normal operation. The set
might then run for another year without a recurrence.
More and more cases occurred and then some couldn’t
be reset. Thus out came the first of several modification
kits from Panasonic.

The first couple of kits provided varying degrees of
success, but some sets started to give continual prob-
lems. The fault pattern extended to being stuck on
standby to starting up on channel 99 which doesn’t exist.
Many hours could be spent checking and replacing
components without success because it was a design
problem. Eventually a modification kit was produced to
update the microcomputer circuit to the one used in the
subsequent U5 chassis, with a serial data line.

Fitting this kit involves removing three chips and a
number of associated components, replacing the chips
with two others — the microcomputer and memory chips
used in the US chassis. This of course calls for some wire
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links and a bit of what you might call bodging, but it does
end the problems.

Instructions come with each kit, so I won’t bore you
with the details here. As a guide to what’s involved, the
MAB8440P/D032 microcomputer chip IC1203 is
changed to type MAB8441P/T063, IC1202 is removed
completely and the memory chip IC1201 is changed to
type PCD8572. Since the PCD8572 has eight pins it uses
only half the holes in the IC1201 position: wire links are
required to link the 5V, clock and data lines to it. Three
transistors, two capacitors, a coil and two diodes have to
be removed. Two capacitors and a resistor have to be
added on the back of the board. To avoid making the job
look like a bodge, take care to cut the links required to
the correct length and cut the component leads short,
sleaving them and inserting beneath them a cushion of
double-sided foam. It's very easy for shorts to occur
where these components are fitted, so take care.

Teletext/frequency-synthesis tuning models have an
SAB3035 CITAC chip (IC171) on board B (the signals
panel). Faults here can give the impression that the
microcomputer chip is defective. Checks on this chip and
its associated crystal X171 (type TSS120M2) will usually
reveal the cause of such faults as: very slow to scan the
tuning; no signal when a channel number is dialled
straight in using the CS feature; intermittent noise on the
picture (splashing etc.); and drifting off tune — usually
comes back on tune when the channel is reselected.

Thus in the event of problems with this side of the set
the approach should be to establish whether you have a
microcomputer/memory fault, then if necessary modify
the circuit by using the kit — part no. XFMK606001.
When fitting the modification kit to “stereo” Models
TX2230/1 you must also replace 1.1208 with a shorting
link. This is extra to the details provided with the kit.
Failure to take this step can lead to intermittent faults
such as the standby and either channel balance LED
coming on when the set is switched on from cold. But
don’t rush into fitting the kit: check out the circuit first,
otherwise you might make your problems ten times
worse!

Power Supply System

Probably the most common of the small number of
faults that afflict these sets is “no go”. The symptom
usually includes a high-pitched whine from the power
supply.

Fig. 1 shows the main chopper power supply circuit -
there’s also a mains transformer fed low-voltage power
supply circuit on panel M. The chopper transistor Q803
is used in a self-oscillating circuit — in fact a classic
blocking oscillator arrangement. Forward bias is applied
to the base of Q803 via R803. When it begins to conduct,
positive feedback via a secondary winding on the
chopper tranformer T801, C809 and R812 rapidly drives
it into saturation. Since there is no further change in the
current flowing through T801 the field collapses and
Q803 is cut off. At this point C809 will have been
charged by Q803's base current. R812 and Q802 provide
a discharge path, and when the voltage at the base of
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Fig. 1: The switch-mode power supply circuit used in the Panasonic U4 chassis. Depending on tube size there are
various component value differences. For example R803 may be 560k(2 or 330k{2, R806 825(2 or 6800, R810 1-50 or 6-81),
R811 0-330 or 102 with R817 (1(2) in parallel, R851 1-802 or 3-902, R852 1-42 or 0-821), C807 220uF or 100uF, C811 1nF or

680pF. Check with the manual for the model concerned.

Q803 is once more sufficiently positive the cycle will be
repeated. Pulses derived from the line output trans-
former are fed to the base of Q803 via T802, D809 and
R810.

Regulation is effected by controlling the con-
duction of Q802 - and thus the discharge of C809. Q802

is controlled by Q801, which senses at its emitter (across.

R807) any changes in the voltage developed by D807
across C808. This voltage depends on the loading on the
chopper transformer and the mains input. The circuit
thus compensates for varying load/mains input condi-
tions. Q804 provides a degree of circuit protection by
conducting and thus shorting Q803’s base in the event of
excess current flowing via R811.

D855 and D854 provide protection on the secondary
side of the circuit. T801 and T802 provide mains
isolation.

A dead set with a whine coming from the power
supply indicates an overload on the secondary side of the
circuit. The first thing to do is to check the 2SD1439RL
line output transistor Q551 for shorts or dry-joints,
which are becoming fairly regular occurrences. Other
items we've known fail are the h.t. rectifier D851 and the
protective devices D854 and D855 - if the latter is
responsible you’ll usually find a pinhole burnt into its
case.

If the set shuts down intermittently the probable cause
is the 11V zener diode D501. This is linked to the
protection circuit within the ANS5435 sync/timebase
generator chip IC501, at pin 5. The U3 chassis suffers
from a similar problem.

A dead set with the fault on the primary side of the
chopper circuit is a less common occurrence. Suspects
here are the surge limiter resistor R802 and the bias
resistor R803, both of which tend to go open-circuit, and
a short-circuit in one or other of the transistors. A faulty
transistor can cause intermittent power supply failure.
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Faulty h.t. regulation is usually caused by failure of
R806 or R809 in the h.t. control potential divider
network. Check the values and replace as necessary -
note that these are close-tolerance components.

The h.t. preset R808 should be set for 119V at TPE1
with a 16in. set, 121V with a 20in. set, 132V with a 22in.
set and 158V with a 26in. set. When measuring voltages
in the primary (non-isolated) section of the chopper
circuit, use the non-isolated chassis test point TPE12.

Fault-finding Guide

As mentioned at the outset, in general these sets are
very reliable. Luckily they don’t suffer from varying
sound, which was a problem with the U2 and U3 chassis.
They do however, though to a lesser extent, suffer from
the purple electrolytic syndrome.

Note that there are one or two important differences
between the 90° (16 and 20in. tubes) and 110° (22 and
26in. tubes) versions of the chassis. Smaller-screen sets
use an ANS5521 field output chip (IC451) while larger-
screen sets have a discrete component field output stage.
There’s an EW modulator circuit in 110° sets, and there
are several important component value differences
between the two versions in the power supply and line
output stage.

The following is a list of the faults we’ve had other
than those already mentioned.

(1) The tweeter used in some sets can go open-circuit,
and when this happens the recommendation is to replace
the AN7170 audio output chip IC251. This fault seems to
occur only with non-text sets and you very often notice
the absence of treble when repairing another fault, the
user failing to complain about it. Waste of time really!

(2) Varying brightness. This is usually due to 180V rail
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variations as C555 (10uF, 250V) is faulty.
(3) One side of the screen brighter than the other side.
Check C356 (1uF, 250V) on the c.r.t. base panel.

(4) Raster present but no sound or vision. Fault due to
absence of the 12V rail. Check whether R555 (1-5(1,
0-5W) is open-circuit and D555 (EU2 or B4406) is
possibly short-circuit.

(5) No picture as c.r.t. heaters out. R557 (2:7Q2, 2W)
open-circuit. The value of R557 differs in some models
and R564 may be fitted in parallel with it.

(6) No sound and vision, with the raster and channel
display present, Model TX2230 only. R2420 open-
circuit. Fit improved type, part no. ERQ12HJR82. 1
think I've had to do this with every one of these sets
we’ve sold.

(7) Intermittent sound muting, Model TX2230 only.
Modify the mute circuit as follows to prevent misopera-
tion. Add a 470uF, 16V electrolytic in parallel with
C2566, fit a shorting link in place of R2660 and remove
any resistors strapped across R2633 on the print side of
the panel (usually 3-9kQ or 39kQ2). Adjust R2639 for a
line-rate sawtooth at TPH1 with no signal, then connect
and disconnect the signal several times to ensure that this
waveform doesn’t drift — readjust R2639 if it does.

(8) There’s a tendency with TX2230/1 sets for the scan
coils to slip back along the neck of the tube. The result
can be anything from purity errors to a reduced and
distorted raster. Relocate the yoke by twisting and
locking it on the moulded glass tabs at the back of the
cr.t.

(9) Sides of picture bow in intermittently. This occurs
with 110° sets. Check for dry-joints around the EW
modulator driver transistor Q753 (2SD1265). If the fault
is permanent Q753 is open-circuit.

(10) Overbright raster with flyback lines, teletext sets.
Check whether R559 (1-2(2 fusible) is open-circuit due to
IC5002 (5V regulator on the teletext panel) being
short-circuit input-to-chassis. Alternatively you occa-
sionally find that there’s a dry-joint at pin 1 of the line
output transformer.

(11) Set comes on in standby permanently or intermit-
tently when the set’s mains switch is used. The cause 1s
carbonised contacts on relay RY1001. The contacts can
be cleaned but it’s better to replace the relay.

(12) Set stuck on standby. Line output transistor Q551
(2SD1439RL) short-circuit or IC501 (AN5435) giving a
permanently high output at pin 5.

(13) The cause of random channel change, volume
alteration etc. has on a number of these sets been found
to be noise generated in the IR amplifier. Provided the
fault is not especially intermittent you can easily prove
this by disconnecting the IR amplifier from board M
(disconnect plug M1). In earlier production the ampli-
fier’s gain was too high for some situations, particularly
when there is strong sunlight in the room. This could
usually be cured by adding a piece of infra-red filter
material behind the filter at the front of the set.
Nowadays the cause is much more likely to be noise
generated in 1IC1101 (TDA3048B) or the sensor diode
D1101 (PH302), or C1108 (10uF, 16V) being faulty.
Some people might be tempted to change the panel, but
it’s no longer available from Panasonic.
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(14) These sets are fitted with the same A56-540X series
tubes as the U3 chassis. They don’t, to date, seem to be
failing to the same extent, though we’ve scrapped a
couple of 20in. sets because of low emission and have
had two cases of complaints about intermittent purity
errors due to a faulty shadowmask.

Teletext

The teletext side has been pretty reliable. We’ve had
one or two cases where the clock drifted. Replacing the
crystal X5001 or adjusting trimmer C5008 put this right.
Intermittent loss of one colour has been traced to
dry-joints around the RGB amplifiers and interconnect-
ing plugs/sockets.

Remote Control Handsets

Panasonic is well known for using standardised remote
control units. The U4 series is no exception. Apart from
the adaptable TC2232, non-text sets were supplied with
a six-button black-box handset which now has the part
number TNQ1419. This provides switching on and off
to/from standby, sequential channel stepping fore and
back, volume up/down and sound mute. The handsets
are not particularly good looking but they are very
reliable. Replacements used to cost only about £7 trade,
so repair was seldom economic, especially with rental
sets. Since the price has more than doubled repair is now
more of a practical proposition. The two most common
troubles are the battery cover and the rubber contact
mat (part number TMM17573). The mat can be respon-
sible for intermittent operation with certain functions.

Teletext sets use the TNQ1411-2 handset, which also
has controls for Panasonic VCRs. You use a slide switch
at the top right-hand corner to control either the TV set
or the VCR. I only wish I’d a pound for every customer
who complained about a dead handset after moving the
switch to VCR. Faults are not common with these units.
Panasonic supply only the battery cover (part number
TEG37559-4) or the complete unit, at over £22 trade. If
the unit is dead the likely causes are the crystal (type
CSB420 - its legs rot off) or the MN6030B chip.

A point that applies to all Panasonic and many other
remote control handsets, including Sony ones, is that
Duracell type batteries can cause intermittent operation
because their rounded terminals don’t make good
contact with the small surface area of the handset’s
contacts. I recommend the use of Panasonic or Ever
Ready batteries.

As with some of the earlier U3 models the handsets
usually slot into the front of the receiver. You encounter
the same problem - they get stuck. The solution is to
remove the screw in the bottom of the case, which clips
together. Crayon on the handset’s side runners will make
it stick. Clean these while you are about it.

In Conclusion

To sum up, there are two areas where you are likely to
get a fault, in the power supply or the microcomputer
controlled tuning. In this article we’ve covered common
faults and one or two nasties. Despite all this they are
very reliable sets, though not as reliable as contemporary
14in. Panasonic sets such as the TC430G. The U4 was
superseded by the U5, which brought with it innovations
such as FS tubes and CCT. We'll be dealing with it in due
course — don’t go away!
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CD-! Conference

George Cole

An international conference on the interactive compact
disc (CD-I) format was co-hosted by Philips, Sony,
Matsushita and Polygram in London on June 18-19th.
Some 500 delegates from Europe, Japan and America
attended the conference, which was designed to show
publishing, hardware, software and media companies
the commercial potential of CD-I.

In an earlier article (April 1990) I explained the
technical background to CD-1. The CD-I disc looks like
a conventional audio compact disc but holds a mix of
sound, video, text, data and graphics, all of which can be
interleaved and controlled by the user — hence ““interac-
tive”. There are five video levels from full-screen,
full-motion video to cartoon animation, and five audio
levels ranging from CD PCM quality to a.m. quality.
CD-I is seen as both a commercial and a domestic
product. The players are designed to plug into existing
TV sets and hi-fi systems and can play ordinary audio
compact discs.

Philips’ president-elect Jan Trimmer started the pro-
ceedings by outlining the success of audio CD. Over 74
million players have been sold worldwide since the
system was launched in 1983 and sales of home, in-car
and personal players are expected to reach 33 million
this year. Jan Trimmer felt that CD-I would build on the
success of the audio CD: it would be aimed at the
professional, consumer and educational markets. Poten-
tial professional applications include travel, transport,
financial services, government and retail. The French
automobile manufacturer Renault is already using the
system for training mechanics. For this application the
disc contains information about engine and transmission
systems. How long before TV and video service en-
gineers get to use the discs?! Possible consumer applica-
tions include children’s programmes, sports, how-to
titles and electronic reference books.

Hardware

Several prototype CD-I players, along with Philips’
three-module professional system, were shown at the
CD-I arcade. The Philips system consists of the CDI180
player module, the CDI181 multi-media controller
(MMC) and the CDI182 expansion module. The CDI180
is the CD-I drive which accepts the disc and reads it,
under the control of the MMC. It feeds digital signals to
the MMC.

Current CD-I discs are housed in a protective caddy.
This is fed into the CDI180 which removes the caddy
internally, the user pulling out the empty caddy.
Re-inserting the caddy will extract the disc. Commercial
discs won’t have a caddy. They’ll come in standard CD
jewel boxes. The CDI180 has connections for digital
output, control and clock signals. Its dimensions are 360
X 75 x 362mm (width, height and depth), the weight
being 5-5kg.

The heart of the Philips system is the CDI181 MMC
which controls operations and carries out signal proces-
sing. It has ports for digital, control and clock signals
with r.f., composite video and RGB outputs. There’s
also a standard RS232 interface to allow the CDII181 to
be linked to a keyboard or printer. Users control the
CDI181 by means of a computer mouse or an infra-red
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remote handset. There’s an interesting slot for a person-
al memory card that could be used to store additional
data or as a device to restrict viewing. The CDI181 has
the same dimensions as the CDI180, its weight being
slightly greater at 6kg.

The CDI182, again with the same dimensions and
weighing 8-5kg, allows users to connect floppy discs,
hard discs, modems, midi systems etc. to the CD-I
system.

Philips’ domestic CD-I players will contain both the
drive and the MMC and will be controlled by an
infra-red handset.

Matsushita showed a prototype CD-I player that
looked like an overgrown VCR but it was Sony that
caused a stir with three personal CD-I players. The most
interesting of these was the size of a conventional
portable CD player and included a 4in. LCD screen, TV
and radio tuners and a slot for a digital i.c. card.

Nimbus records showed a jukebox system that had
been developed with Rediffusion. It provides over nine
hours of background music and is intended to be used in
restaurants, pubs and clubs, offering much longer
playing times than current tape or disc systems — Nimbus
has coined the marketing phrase ‘“music that doesn’t
repeat on you before your food does’ . . . The company
also showed a talking book for the blind. It gives over 19
hours of sound.

Software

Philips’ US subsidiary American Interactive Media
(AIM) has joined forces with several large American
publishers, such as Time Life and Groliers, to produce a
number of CD-I titles. One of these is a golf disc that
allows the user to play at a number of famous golf
courses. One scene shows a golfer standing over the ball:
users can alter his stance, select the type of club and
control the strength of the shot. You are then shown the
results of your shot. A photography disc lets you take
pictures without using film. You can for example
compose a shot by altering the camera’s aperture, the
shooting distance and the type of lens. Your finished
photograph is displayed and critically analysed.

When?

CD-1is already available for professional applications.
The first domestic players and discs are due to be
launched in Japan and America next year. European
versions are expected to arrive in 1992. Philips says that
the discs will sell for $15 to $50. In the UK players are
expected to sell for £500 to £700.

Companies that support the CD-I system are devising
promotional plans. One of these includes the marketing
of “CD-I ready” discs — normal music CD discs that
contain additional “hidden” information such as pic-
tures, lyrics or information on the artists. A sticker tells
the consumer that use of a CD-I deck will enable the
extra information to be seen. Philips has coined the
slogan “Television with a mind of its own — yours™.

Will CD-I be a success? It certainly has a lot going for
it. It’s a world standard that’s backed by major hardware
and software companies, it’s easy to use and adds
features to existing home TV and hi-fi systems. One
delegate suggested that CD-I would face tough competi-
tion from the VCR, CD player and computer markets
but others were very enthusiastic. For what it’s worth my
own hunch is that the system will be a big success,
though its initial growth probably won’t be as explosive
as that of the original CD format.
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TX9 SECAM Modification

I’'ve been interested in everything French since first
going on holiday there about nine years ago. We stayed
at a camp site near Nice, about four hundred yards from
the Mediterranean. It’s a lovely place that I would
recommend to anyone. I found it particularly interesting
to look at the French TV sets being displayed in the
shops. There’s something about listening to foreign radio
and watching foreign TV that intrigues me. It’s like
being there I suppose. In those days radio was the only
French service you could receive in West Yorkshire.
Before getting on the bus to return home I left my tranny
tuned to Radio Monte Carlo on 218kHz. It was still there
when we got back, though a bit weak — I found out later
that the long-wave transmission is broadcast from farther
inland, at Roumoules, to give coverage over a large part
of France.

SECAM Programme Sources

Nowadays if you’ve a satellite dish and an LNB for the
12GHz band you can receive four of the French
terrestrial channels, Antenne-2, M6, La Cinq and Canal
Plus. also a cable children’s channel, Canal J. In addition
two Telecom satellites are used by France to distribute
various video links and data/telephony as well as the
full-time TV programmes. These satellites also have a
4GHz output to serve the Caribbean and other overseas
French Departments. Telecom 1A is at 8° west of true
south and 1C, which now carries the main services, is at
5° west of true south. With the exception of Canal J all
the programmes are transmitted with SECAM colour.
Canal J has PAL colour and is scrambled most of the
time. Canal Plus has the same system and is also mostly
scrambled but there are clear periods three times a day.

Richard Edeson, G4FBA

The first is at 8 a.m. French time when a recording of the
previous evening’s CBS news is shown with French
subtitles.

SECAM on a PAL Set

When you try to watch SECAM with a PAL receiver
all you get is black-and-white pictures. I spent some time
playing around with a second-hand module from a
dual-standard TV set — I'd bought it for a fiver in order
to try to make a transcoder — but I couldn’t get it to work
as a stand-alone module. Then my sister’s TV set, which
is fitted with the Ferguson TX9 chassis, went wrong — the
problem was no colour. Although a few years old now
these are nice little sets. It’s one of the later versions of
the TX9, with a TDA3560 PAL decoder chip. Eventual-
ly I found that the U/V balance potentiometer RV67 was
open-circuit.

Dual-standard Decoder

While I was looking at the Mullard technical hand-
book on integrated circuits, Book 4 Part 2, bipolar chips
for video equipment, in order to find out how the
TDA3560 works I came across another chip, the
TDA3591. This is a SECAM processor that’s designed to
work with the TDA3560 to form a PAL/SECAM
decoder. It took a little while for the full possibilities to
dawn on me, then I remembered seeing in a Sendz
Components advertisement in Television reference to a
“C.Cam Decoder with TDA3591.” So I sent off for one.
While waiting for it I studied the TX9 circuit and the
Mullard application note on the two-chip decoder. The
board eventually arrived, with no circuit diagram, but by
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Fig. 1: Approximate circuit of the Sendz SECAM board.
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Fig. 2: Connections between the Sendz SECAM board and the TDA3560 PAL decoder circuitry in the Ferguson TX9

chassis,

this time I was sure that it would work. As the
component count is not high it was not difficult to draw
out the circuit. When I'd done this I found that it was
virtually the same as the circuit in the application note.

Obtaining a TX9

Now we didn’t have a TX9 in our house, so I looked
through the ex-rental TV advertisements in Television
and in due course found a dusty but working set with a
good tube at a nearby supplier in Leeds. If you follow
this course you’ll have to ask if you can take the back off
to check that the decoder chip is a TDA3560 - early
versions of the chassis used a wPC1365, which won’t
work with the TDA3591. The firm at Copley Hill was
very helpful in this respect.

Modification Details

Before you start to work on the TX9 note that the
chassis is live, at approximately half mains potential.
Don’t hang your earthed soldering iron on the chassis, or
a scope probe earth. If possible use an isolating
transformer with a rating of at least 500VA while the
back is removed. Next comes the tricky bit, cutting the
print on the TX9 panel and finding enough different bits
of coloured wire — thirteen to be exact.

There’s a fourteen-pin plug on the SECAM decoder
module - see Fig. 1. The pin connections are as follows:

(1) Luminance output from the TDA3591 to the
TDA3560 — the composite video input goes to the
TDA3591 first, where PAL/SECAM identification is
carried out. Fig. 2 shows the TDA3560 circuitry involved
in the TX9 chassis and the points at which to make
connections to the SECAM decoder module. Connect
pin 1 of the SECAM decoder module to the input side of
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R53, i.e. at the TR50 end. I found it easiest to unsolder
this end of R53 and connect it directly to pin 1. This
breaks the existing luminance input path to the
TDA3560.

(2) 12V supply. Connect to the positive end of C67 in the
TX9.
(3) and (4) These are chassis connections. Make the

connection at the negative end of C67.

(5) B — Y output. Connect to pin 21 of the TDA3560.
Cut the print to isolate pin 21 from the TX9’s chroma
delay line.

(6) R — Y output. Connect to pin 22 of the TDA3560.
Cut the print from pin 22 to the chroma delay line.

(7) Sandcastle pulse input. Connect via a 100Q) resistor
to the junction of R72 and D53 in the TX9.

Vv -] Vv l y -
gari bal’di (gar-i-b61'di, -bal'di)
Defined as-n. Type of biscuit with currants: Name of famous Italian general
(1807-1882) : Woman's loose blouse, coloured red : Kind of hat : Red

pomacentrid fish from California: : Recruitment agency specializing
in RF & Microwave.:

We are the specialist agency for 'Radio Frequency’
Engineers working from 1MHZz to light! We have hun-
dreds of top positions in RF mobile comms, opto,
satellite, mm-wave and microwave projects. Please
contact our consultant Simon Luttrell MSc today.

¥ 160 Bellingdon Road, Chesham,
Buckinghamshire. HP5 2HF

Tel: 0494 773918

RF & Microwave
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(8) Chroma output to the TDA3560. Lift the leg of C33
at the TR50 end and make the connection direct to this
leg of C53.

(9) Connect to the junction of C72 and R61 in the TX9.
This link and the one to pin (12) give phase relationship
information about the oscillators in the two chips.

(10) Undelayed chroma input to the TDA3591. Cut the
TX9 PCB track to the centre tap of L58 and make the
connection to this end of C69.

(11) Delayed chroma input to the TDA3591. Connect to
the junction of R66/L58/DL50 pin 4 in the TX9 and cut
the track to pin 21 of the TDA3560 — see (5) above.

(12) Connect to the junction of C59/C62/pin 23 of the
TDA3560.

(13) 8-8MHz reference signal input to the TDA3591.
Connect to the junction of the 8-8MHz crystal and CV63
in the TX9.

(14) Video input from the TX9. Connect to PL19 in the
TXO.

Join pins 2 and 3 of the chroma delay line in the TX9
and that’s it. Well almost. It depends on the lead lengths
between the two boards. I had a problem with the
8-8MHz reference oscillator pulling. This was cured by
adding a single transistor emitter-follower as a buffer
between the crystal oscillator in the TX9 and the
TDA3591, as shown in Fig. 2.

Setting Up

L1 on the Sendz board adjusts the SECAM reference
oscillator frequency to approximately 4-33MHz. I found
that this adjustment is very critical. When it’s off
frequency the picture has a red/sepia or blue cast. The
best way to adjust it is to wait for a black-and-white film
and tweak for minimum chroma. L2 is the bell-shaped
SECAM filter and should not require adjustment. It
affects the chroma noise. Note that the numbering of
coils L1 and L2 differs in the Mullard book and on the
Sendz board. SECAM noise appears as long streaks
from the edge of saturated colours. I had to adjust RV67
on the TX9 board to remove slight Hanover bars on
SECAM. PAL operation was not affected. Switching
between systems is automatic and occurs instantaneous-
ly. In practice there’s a slight saturation change between
systems. If you require a source of SECAM colour bars
tune to Telecom 1A at 8°W: there are normally some
available.

VCR Operation with SECAM

It's possible to record SECAM on most domestic
VCRs - we have a JVC HR7650. With VHS machines a
bandpass system is used to separate the chroma and
luminance signals, the chroma being downconverted to
approximately 628kHz. The two SECAM chroma f.m.
carriers (4-40625MHz for the V signal component and
4-25MHz for the U component) fall within the filter’s
bandwidth. SECAM broadcasts now have a line-rate
colour identification signal like the PAL burst, also a
field-rate identification for compatibility with older
receivers. I suspect that this fools the VCR into thinking
it’s receiving a PAL colour signal. The results obtained
are quite acceptable, though there are noticeable streaks

778

on saturated colours. As most films have a low average
chroma level this is a problem only with games show type
programmes and digitally generated effects. In my
opinion the resulting pictures are far more enjoyable
than monochrome ones. I've tried playback and made
dubs on Panasonic machines and found that these give
similar results. I've not tried Beta recordings. The Beta
system uses a different processing system for chroma
crosstalk cancellation, but I suspect that it will still give
colour pictures.

SECAM Colour Identification

The circuit used with the Sendz board is set up for
vertical chroma identification — the voltage at pin 5 of the
TDA3591 determines the identification system it uses. If
the broadcasters do away with the vertical identification
to make room for text it should be simply a matter of
altering resistor and capacitor values to change over to
horizontal identification.

Satellite TV Reception

The modification described in this article is designed
to work with the signals obtained from a satellite TV
tuner which provides a 6MHz intercarrier sound signal.
It’s not appropriate for terrestrial reception because the
French system L uses a.m. sound spaced at 6-5SMHz from
the vision carrier to which positive-going modulation is
applied. Those in the south of England living close
enough to France to receive signals direct will need to
invert the video polarity and build an a.m. sound
demodulator — a short-wave receiver tuned to 6-5SMHz
might work.

The signals from the Telecom 1A and 1C satellites are
very strong here in the north of England (Knottingly,
West Yorkshire). Reception is good with a 90cm dish. I
use a 1-2cm dish and an LNB with a noise figure of 2dB.
This system provides a good picture on all channels
except when there’s heavy rain. The LNB is mounted to
the side of the 11GHz one. I use two coaxial cables for
the link to the house, with a TV switch to select the LNB
in use. A cheap line amplifier from Micro-X, costing

"about five pounds, makes up for the losses in the plugs,

switch and long cable runs.

1t’s now possible to buy a 1-4dB, 12GHz LNB for less
than a hundred pounds, so it should be possible to obtain
good pictures with a 65cm Astra dish. At their office
here in Leeds Micro-X shows pictures from Eutelsat F4
using a 65cm dish and a 1-4dB LNB. On the strongest
transponder, SAT-1, the pictures are almost noise free.

A bonus with Telecom is the large number of radio
stations on separate carriers — too many to give an
accurate list. I think the most entertaining one is Radio
FM (RFM).

Other PAL Chips

I subsequently found that the TDA3561 and TDA3562
PAL decoder chips will also work with the TDA3591 as a
PAL/SECAM decoder. Our Ferguson TX100 uses a
TDA3562 which has feedback from the tube to maintain
the black balance as the tube ages. It looks as though this
chassis would be even easier to modify as the PCB has
removable links to facilitate fitting a SECAM daughter
board, but I’ve not worked out the pin relationship with
the Sendz board. It should be possible to modify other
sets that use these chips.
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Triple Trouble

Les Lawry-Johns

I got up and stood to get dressed, as I've always done
though some of you don't believe it. You see it’s always
best to do things the hard way, then when things get
really hard it doesn’t seem too bad.

The Grundig that went Bang

When I'd done the cleaning etc. I went out to pick up a
TV set. After a bit of an effort I found the place. The old
girl told me that her son had replaced the fuse in the set
but that it had blown again straight away. It was a
Grundig CV720KT/C7400GB, which I'd not come across
before, so I carted it downstairs, bunged it in the car and
told the owner I'd bring it back within the hour. This
seemed to surprise her somewhat.

Back at the shop I took off the rear cover and looked
at the chassis. It was a rather small, horizontal oné with a
few plugs and sockets. There was just one screw to the
right of centre, the rest of the panel being held by clips.
Having freed this lot and disconnected the plugs etc. I
removed the panel and examined it closely. My meter
showed a dead short, well almost, across the mains
input. It was nothing to do with the degaussing. The
meter led me to a bridge rectifier which when removed
proved to be the offender.

| looked high and low for a suitable replacement but
couldn’t find one. So I popped along to Geoff's in Sun
Lane and got one from him. As it was larger and the
leadouts were different I had to insulate them and turn
them over to fit into the right holes. After making sure
that I'd fitted it properly I replaced the panel and plugs
etc., switched on and plugged in the aerial. There was a
good picture and sound. I put the back on and loaded the
set into the car, which is easier said than done as it’s a
small one nowadays. The old girl was delighted when I
carted it upstairs and fitted it where she wanted it to live.
She paid up happily and in no time I was back home with
the dogs and H.B.

“What have you been doing?” she asked.

“Well I've already seen to an old girl,” I replied, “and
left her very happy I might add.”

“Really, after all these years?”

“Just a question of a bridge” I replied, wondering
what she would think of next.

Fuzzy Picture then Smoke

For some reason this made me think of another lady
I'd visited recently. She'd given her address as number
68 on a certain road and asked me to collect the keys
from number 74. When I got there I was surprised to find
number 74 next to number 68 and wondered what had
happened when the houses had been built. Anyway the
lady from number 74 let me into number 68 where I
found an ITT CVCS on the table. Apparently the picture
had gone fuzzy then smoke had come from the set. So it
was another case of taking the set to the car and the
problem of getting it in. I told the lady I'd be back
shortly and sped off to the shop. Getting the set in and
on to the bench left me breathless, but with the back
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removed and the cover taken off the right-hand side line
output transformer assembly I could see what had
happened.

The line output transformer tag that’s connected to
the PL509’s top cap is also connected to the tripler. The
latter lead’s insulation had broken down and was
shorting to the focus assembly, hence the fuzziness
complained about initially. Under the bench I found a
stout lead which. after pulling out the three wires,
proved to be an adequate cover for the faulty lead in the
set. When I'd fitted the cover I arranged the lead clear of
the focus assembly and resoldered it to the line output
transformer. I then checked that there were no shorts
across the h.t. line etc. As everything appeared to be in
order I switched on. After the warm-up period a good
picture appeared. I left the set on test for a while then
returned it to the owner who was now back at number
68. She was happy to pay me my charges dfter seeing the
picture and listening to my puffed voice.

Transport

If you wonder why I get puffed getting sets into and
out of the car it’s because of the layout. There are just
the two front doors, and if a set is put on the passenger’s
seat it gets in the way of the gear change etc. So I have to
move one of the seats forwards and plump the set in the
back. H.B. sold the estate car to one of her relatives you
see and got this miniature vehicle from another relative,
thinking that I wouldn’t be doing any more repairs. I
keep my mouth shut and put up with it though I’m not
happy with the situation despite the reduced petrol
consumption.

Back at the Ranch

Having been in the navy you’d think that I would have
a preference for rum. Well I did, for a time. After a spell
on beer I got on to whisky, which is where the small
amount I make on repairs tends to go, me drinking it
neat and H.B. taking it in coffee - black with one
spoonful of sugar — which I would have thought would
water it down. Anyway, I decided to try it like this one
night and ended up more sloshed than I did with the neat
whisky. Strange that. Maybe it’s something to do with
my brain: I've not been able to think straight since I
reached sixty five.

You might think that the reason this piece is called
Triple Trouble is something to do with triplers. It really
relates to the dogs however. They haunt me all day (and
night). All Alsatians, Tess who’s the oldest and largest,
Zebardi and Gunga - he’s the youngest and causes more
trouble than the other two put together. The cat still
won’t come in. She lives outside, sleeping not in the
house H.B. made for her but in a car that’s been bunged
in the space next to the bungalow. Then there’s the bird
that still has the grudge against whoever puts his finger in
her cage. Possibly something to do with having keen
kept in an army camp and jossled by the squaddies.

Liquorish Paper

I'll just stop a minute to roll myself a cigarette with
liquorice paper. Hard way to have a smoke but I told you
that I always take the hard way. Another thing is that
hand-rolled fags go out quickly when left. So they don’t
cause fires like those packet ones. I should get a discount
on my insurance but I don’t. That’s enough for now.
Cheers to you all.
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CD Player Casebook

Pioneer PD4100

This machine would read the TOC all right but wouldn’t
play. When play was selected the sled moved the laser
assembly to the approximate section of the track that had
been selected. Then after several seconds the machine
returned to the stop mode. There are various causes of this
problem, as engineers will know, e.g. a poor laser, a
misadjusted PLL, poor tracking etc. In this case I cleaned
the laser lens and checked the grating adjustment which
was found to be at the optimum point. So I ruled out the
laser for the time being. I next checked the tracking drive
waveform at pin 1 of the TA8410K tracking drive chip
IC17. It was very low while the chip itself was very hot.
Replacing the chip restored normal operation. M.L.

Pioneer PDX99M

This machine wouldn’t play at all. The disc rotated but
very little else happened. Fitting a new PWY006 laser got
the machine working but for one problem - it wouldn’t
play track one of any disc. Subsequent tracks played all
right, but not track one. I went through the set-up
procedure a second time and found that the PLL
adjustment was slightly out. Setting this up cured the
problem. I can only assume that the PLL’s pull-in range is
critical when the disc is rotating fast, i.e. track one. There
was only very slight misadjustment. M.L.

Hinari DSK14

Distorted left-hand channel sound was the complaint with
this machine. Its decoder section incorporates an LC7860N
postage-stamp 80-pin chip. Some of these multipin decoder
chips have a built-in digital filter while some don’t. With
this chip the filter is internal. I've found that the digital
filter is more prone to being faulty than the digital-to-
analogue converter. Some engineers may disagree with this
and say that the chances are fifty-fifty, but I've found that
most DAC chips are reasonably reliable. A can of freezer
worked wonders here, confirming that the LC7860N chip
was the cause of the trouble. Replacement put matters
right — and no broken print! M.L.

Marantz CD54

The disc rotated but the machine would no nothing else —
there was no play and no TOC reading. Slight pressure on
the servo board restored normal operation and I could see
that there were dry-joints on the tracking drive transistors
Q243/4. 1 mention this straightforward fault because the
joints were so bad that it could become a common problem
with these machines now that they’ve seen several years’
use. Maybe one to watch out for. M.L.

Philips CD160

The right-hand channel sound was distorted. In this case I
suspected the DAC chip as it was running rather warm. A
replacement didn’t provide a cure however. I knew it
wouldn’t. I'd had a bad fortnight — a JVC camcorder out of
sync, three Philips rack sliders, a microwave oven that
couldn't tell the time and our tea machine ran out of water.
A bad scene.
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Anyway I went farther back in the circuit and tried
slapping in a new SAA7220P digital filter chip. Same
results! D.C. checks were then carried out around this chip
but everything appeared to be in order. I then found that
when heat was applied to C2331 (0-22uF) the fault cleared
for a minute or two. I took one off a scrap panel and
carefully fitted it — it’s a surface-mounted component. This
cured the fault. C2331 is part of the current divider
network in the right-hand channel section of the DAC
circuit. It may have been just a dry-joint, but I changed the
capacitor as a precaution. M.L.

Pye TR8829

Early versions of this model had a disc hold-down cover
made of a hard material. If dirt gets sandwiched between
the disc and the hold-down the result can be damage on the
disc’s label side, causing track jumping. A soft, self-
adhesive cover is available, part no. 4822 529 10258. With
later machines this cover was fitted during production. P.B.

Pye CST428/35

We've had several cases where the machine intermittently
stops playing and won’t restart unless the disc is ejected
and the TOC is read again. Check for dry-joints on X102.
It’s by the SAA7210 chip. P.B.

Grundig Party Centre PC3100

Beware of faults in the servos damaging the d.c.-d.c.
converter. The problem with this player was that the disc
wouldn’t spin at all. There was the usual dim red glow in
the lens, indicating that the laser was lit, but a laser
power meter check showed that its output was very low.
There was a break next to the laser power control.
Attending to this cured the problem of failure to start
up, but the disc took off at great speed as soon as the tray
was closed. Attention was therefore turned to the focus
and tracking servos. It was then that smoke signals
started to emerge from the d.c.-d.c. converter.

To cut a long story short, when the disc motor runs at
full speed TR4 in the d.c.-d.c. converter cannot sustain
the current for any length of time and begins to burn up.
A BD132 in this position lasted a little longer, but in the
end I had to resort to replacing the +9V rail with an
external power supply while carrying out the repair.
Normal operation was obtained when the tracking offset
had been reset. J.C.

Sony Discman D20

This machine came in with the complaints that the disc
wouldn’t spin and there was track jumping. On opening
up the player we found that the laser assembly wasn’t in
its home position (centre). So we moved the sled
mechanism manually to the centre. While doing this we
found that there were broken teeth in one of the sled
mechanism drive gears. You can't order this gear
separately: it comes along with the sled motor/chassis
assembly. When the new assembly arrived we mounted
the spindle motor and optical block on it. The disc then
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started to spin, the TOC was read out but the skipping
fault persisted. So we checked the laser emission by
measuring the voltage across R511 (10€2). The reading
was 0-8V, suggesting a laser current of 80mA. A label
stuck on the laser unit indicated that the current should
have been 49mA. After fitting a new KSS-162A laser
unit and carrying out the necessary, adjustments the
machine worked perfectly. R.A.

Sony CDP-205ESD

Even though the player was usually able to read the
TOC there was severe skipping. We connected the scope
to test point TP(RF) to check the eye pattern which was
just 0-35V peak-to-peak. According to the manual it
should have been 12V + 0-2V p-p. We suspected the
KSS-150A laser assembly and after fitting a replacement
and doing the E-F balance adjustment the player worked
perfectly. A check on the r.f. waveform showed that the
eye pattern was 1-1V p-p. R.A.

Sony CDP-S37

This new machine wouldn’t read the TOC. On inspec-
tion we found that there was a problem with the focus
search — the lens assenbly didn’t come upwards suffi-
ciently. When we compared the search voltage swing
across the focus coil with the swing in a correctly working
player it was very poor. As the search voltage is
generated by IC3 we replaced this chip, but the
symptoms remained the same. Checks around IC3 then
revealed that C215 (3:3uF, 50V) had been inserted with
reversed polarity. Taking it out and putting it back the
right way round restored normal operation. R.A.

Sony CDP-S37

This machine was under guarantee. There was a “cur-cur”
sound from both channels. All other functions, such as
display, track jumps and search, worked perfectly. We
thought that the RAM might be at fault, then suspected
the digital filter chip, but the fault was still present after
replacing them. We then brought out the scope to check
the address and data in/out lines from the RAM chips,
using another machine as a guide. Not much difference
could be seen. The CXD1125 digital signal processor/CLV
servo chip IC7 was then suspected, though with only 50 per
cent expectation that we were right. One was ordered and
fitted and after that the sound came up. R.A.

Sony Discman D55T

The complaint was that this player didn’t work ~ the LCD
didn’t come on. We found that there was a 9V input to the
d.c.-d.c. converter but there were no +5V outputs. Pin 30
of the CXP-5024H-003Q system control chip IC801 is the
power on/off control output to the d.c.-d.c. converter. It
was permanently high. We checked IC801’s supply and
found that it was 9V instead of 5V. The cause was that the
2SA412 transistor Q412 had gone short-circuit. Replacing
it restored the 5V supply to IC801 but there were still no
results. We had to replace IC801 - presumably the 9V had
killed it. R.A.

Yamaha CDX810/910

If the reported fault is a “loud crunching sound over the
signal” the usual cause is excessive voltage on the +5A
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power line. Changing zener diode D31 to a tighter-
tolerance type so that the +5A regulator’s output is less
than 5V usually provides a cure, but Yamaha now advise
that in addition to changing the zener diode L14 is
changed from 60uH to 40uH (part no. VB817900).
These players also suffer from a switch-on thump caused
by movement of the screening material over the mains
transformer. This can be cured by inserting a spacer to
trap the screen between the transformer and the
case. K.H.C.P

Panasonic RX-DS30

This ghetto-blaster incorporates a CD player. The com-
plaint was that the disc would speed up after about track
eight or nine, but only if it had been played from the start.
What the customer meant of course was that the machine
skipped, giving the impression of playing too fast.

With a portable CD mechanism stability is obviously
crucial. With this fault it would therefore be logical to
direct attention to the mechanical components. Experience
has shown me that there’s a common problem with
portable units. It can occur with non-portable machines,
but is less common with them. The problem is poor
playability at the outer tracks because of the greater
tangential and tracking error possible due to the warping
factor of the disc. In this case, as in many others, the cause
of the trouble was misalignment of the optical unit’s
tangential or mechanical adjustment. I suspect that after
an initial period of use the suspension components bed-in
and the tangent shifts slightly — the fault usually occurs
within the guarantee period. N.B.

Technics SLP770

This elaborate machine was accused of skipping but didn’t
unless it was asked to play the error discs. A check was
carried out on the setting up. This revealed a reluctant
tracking servo due to a faulty laser unit. Replacement and
realignment put matters right. N.B.

Pioneer PD6050

The customer had had a few problems with this machine
from new. Apparently it had been repaired on two or three
occasions previously because of skipping and sticking, but
as the problem was intermittent it hadn’t been rectified. A
check on the r.f. waveform showed that it was poor and
that the alignment was all slightly off. Resetting this
produced little improvement however. The famous
PWY1003 laser unit was at fault, a replacement providing
a terrific improvement. I was still not happy however as its
traverse seemed to be erratic. This is common when a d.c.
brush motor is worn. A new motor finally gave us excellent
performance. N.B.

Pioneer PDM500

This six-disc multiplayer was accused of skipping. Even the
customer admitted that it didn’t happen very often.
Combined with the fact that it lived on a farm I thought
that maybe dirty discs would have something to do with it.
On test it played our badly scratched Fleetwood Mac and
Belinda Carlisle discs faultlessly. The faithful check with
the Technics “spotty” disc revealed very poor performance
however. The tracking servo couldn’t be set up to perform
satisfactorily because the PWYI1008 laser unit was
faulty. N.B.
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Test Report: Muter CRT Tester-Reactivator

When you have a set with a suspect picture tube it’s
essential to be sure of your diagnosis. Despite appear-
ances, the cause of many symptoms that suggest a
defective tube can lie outside the tube — this works both
ways of course. The problem is that these days a set is
very often a write-off when its tube fails. That’s why you
have to be sure. For test purposes the ideal is an
instrument that incorporates as many check functions as
possible, with a simultaneous readout for all three guns
so that direct comparisons can be made.

Tube Reactivation

After many years’ use a tube’s emission deteriorates,
leading to low brightness, a poor grey scale, defocusing,
excessive warm-up time or various combinations of these
symptoms. The tube may not be worn out however.
What can happen is that the emissive surfaces become
choked. When this occurs the use of a regenerator
(“jacker””) often provides a new lease of life.

A tube’s active cathode surface is made of a mixture of
barium, strontium and calcium. These are all low
melting-point alkaline metals that emit electrons prolific-
ally when heated to almost their melting point. In use the
metal cathode “pill” gradually becomes polluted with
oxygen and carbon. This blocks the pores of the emissive
surface and increases the cathode’s electrical resistance.
As a result, efficiency and emission deteriorate.

The reactivation process is relatively simple. First, the
heater is overrun to the point where the soft emissive
cathode substances melt, separating the metal, oxygen
and carbon atoms. Once separated, the next process is to
remove the intruders. This is done by drawing a heavy
current via the control grid. The impurities are thus
drawn out and, with the BMR90, they are then driven by
an alternating anode current into the tube’s bowl where
they are absorbed by the getter system. During this
process the heater current is cut off so that the cathode
melt progressively solidifies into its original crystalline
form, with a rough and open pore structure on the
surface, ready again for full emission.

Features of the BMIR90

The Muter BMR90 is a German-made instrument that
provides a sophisticated rejuvenation process and also
facilities for repairing various internal faults to which
picture tubes are subject. It requires an a.c. mains supply
and comes with tube base sockets for the seven most
common arrangements, covering about 700 types of
tube. There are another 130-odd adaptors for use with
rarer types of tube. They are all listed in a booklet that
covers over 8,000 different types of tube. The main
intended use is with the monochrome and colour tubes in
domestic TV sets, but other tubes such as radar,
oscilloscope, camera, projection and flying-spot scan-
ning tubes can also be dealt with.

The characteristics and parameters of each of the
three guns in a colour tube are displayed simultaneously
on separate, large meters. Functions are selected by
means of push-buttons. They are short-circuit measuring
and repair. emission testing, beam current measure-
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ment, focus check, life expectancy test, characteristic
curve plotting and rejuvenation. To prevent unauthor-
ised use the on-off switch is controlled by means of a
key. Dimensions are 420mm width, 320mm depth and
120mm height, and weight 75kg. The unit is housed in a
suitcase-style case made of tough black plastic.

On Test

My appraisal of this machine consisted of going
through all its functions with two widely different types
of tube, then working my way through a selection of old
and new sets, repairing, jacking and assessing tubes as
necessary. This has given me a good idea of the
BMRO90’s capabilities.

The instruction book is comprehensive and easy to
follow, being written in that courteous and formal style
that’s characteristic of many translations. Operation is
helped by the logical layout of the controls — I soon
found that I knew the routine by heart. No adjustment is
required for heater voltage — it’s set automatically by the
base adaptor in use. The other unusual feature of this
machine is the requirement for a connection to the tube’s
final anode, at the bowl of the tube. A flower and flylead
are supplied for this purpose, the need for this connec-
tion ensuring that the high voltage stored in the tube’s
glass capacitance is discharged. A similar but older
instrument that lives in our workshop, of a different
make, has twice been blown up by idiots hooking it to a
charged tube.

Leakage or shorts between any two electrodes are
indicated on the appropriate meter. At length I found
two tubes with internal leakage. The first had intermit-
tent grid-cathode problems in the green gun. It was
repaired using the BMR90’s spark-zapping process, in
which a capacitor is discharged through the leakage path
(this usually consists of a tiny flake of cathode material).
The second case was an old 12in. monochrome tube with
heater-cathode leakage, probably due to “brewer’s
droop” in the filament. This was also cured, though the
fault reappeared later. In some tubes the BMR90’s

P Croner
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The Muter BMR9I0 c.r.t. tester-reactivator which is avail-
able from Blendown Ltd., 34 Glan-y-Mor Road, Penrhyn
Bay, Llandudno, Gwynedd in the UK and from Donberg
Electronics, Schoolmasters House, Rannafast, Co. Doneg-
al in Ireland.
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rejuvenation process actually introduced cathode-grid or
heater-cathode leakage, but in all cases this was removed
by further jacking or one of the blow-clear processes.

There are three stages in the reactivation process:
clean/resinter, restore I and restore II. Each is progres-
sively stronger. The idea is that with each gun being
treated you go as far as required in accordance with the
emission test results provided by the machine. In
practice you can tell how the process is going by
watching the action of the meters during the rejuvena-
tion process. Generally speaking, the older the tube the
higher the order of treatment required.

When reactivating tubes this instrument’s special
characteristics are two. First the use of an a.c. anode
voltage to assist in getting the cathode impurities away
from the cathode and into the getter. And secondly the
automatic monitoring that enables the cathode ‘‘blast-
ing” current to be tailored to suit the many sizes, shapes
and conditions of emitter encountered.

By testing many tubes I found that the BMR90 is
effective in most cases, with four to six year old tubes
being the most amenable to the process and showing the
most spectacular improvement, both on the meter and
afterwards with the picture display. With youngish tubes
the clean/sinter mode enabled the grey scale to be
balanced. Setting I or II in most cases restored the
brightness and sparkle with older tubes. Very old tubes —
some had seen fifteen or more winters — seldom came up
appreciably at any setting or with any amount of jacking:
plainly these were well and truly worn out, and no
amount of cleaning, tickling or boiling can bring such a
tube back to life.

At the two ends of the success scale, a sixteen year old
Mullard 20in. delta-gun tube used in an ITT set fitted
with the CVC8 chassis came up like new, while a 26in.
Hitachi tube doggedly refused to cheer up in its red
section, running steadily at 600uA or so beam current
compared to the ImA or so flowing in the other guns. In
no case did the machine wreck a tube, as some cruder
machines can - though I suppose it may be possible to
kill a cathode if the restore II process is applied for long
enough.

The life test is interesting. At the prescribed setting it
reduces the tube drive, the drop in emission current
providing the prognosis. I couldn’t prove the findings of
course but have no reason to doubt them from the
condition and age of the tubes I used it to quiz.

There’s a final and unique feature of this machine.
Unfortunately I don't fully understand it and had no
suitable tube to test it on. It’s for use with tubes that
suffer from flashover. The process, Muter Flash-Ex
(patent pending), links gas molecules and free particles
to the internal metal parts of the tube. In this mode the
machine itself isn’t used — the base adaptor is plugged
into a jig that earths the cold gun assemblies. After a
half-hour run with the set working, generating e.h.t. but
with this disconnected as far as the base is concerned, the
treatment is complete and the tube is cured of flashov-
ers. It’s a pity that I was unable to test and prove this
intriguing process, but flash-prone tubes can’t be pro-
duced to order.

Construction

On inspecting the interior of the machine I was a little
surprised to find that it was almost entirely electrical
rather than electronic! The sole active device is a BU208
transistor. There are also sixteen diodes, five electrolytic
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capacitors, two meaty transformers and three pygmy
bulbs, plus five potentiometers and lots of switches
mounted on a fibreglass board. It’s well made and will no
doubt last, but in comparison with a colour TV set, a
VCR or a satellite receiver there’s not a lot in there for
the money! Even though the economies of mass produc-
tion don’t apply much with this sort of equipment, at
£446 plus VAT it's not exactly cheap.

Conclusions

I believe that this machine is equal to or better than
anything at present available for the purpose, and that if
a tube can be repaired or restored at all this instrument
will do it. It’s rather over-priced, but I suppose that you
buy it for what it does rather than what it is. If it goes
into a large, busy workshop, or one that’s involved with
refurbishing second-hand and ex-rental TV sets, it
should pay for itself in the fullness of time. For a smaller
outfit the present tight economic situation makes purch-
ase of the instrument a more doubtful proposition. For
economic reasons if I already had a three-meter tube
tester/reactivator which worked well I wouldn’t update
to this one, better though it probably is.

The build quality is good, though I reserve judgement
on the longevity of the plastic-web cabinet lid hinge.
Otherwise I see no reason by, if looked after, the
machine shouldn’t last for many years. Whether it’s a
good buy and a potential profit generator depends
entirely on the size and throughput of your workshop,
the type of equipment you service, and whether you
already have an adequate (though not comparable)
means of checking and rejuvenating tubes.
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R ACCESS OR BARC

ARD = TEL 0902 712083

"USE YOUR ACCESS OR BARCLAYCARD = TEL 0902 712083
* VIDEO HEADS * ov £11.95 cucn

PLUS + PLUS + PLUS GENEROUS MIXED QTY DISCOUNTS

AKAI
Machine Nus.. VP77 VP83 VP7100 VP7200 VST VS2 VS3 VS5

NATIONAL PANASONIC
Head Part Nos.: VEHO099 0103 0115 0121 0131
Machine Nos.: NV300 NV322 Nv332 Nv333 NV340 NV390 Nv2000

HEADS

Head Price
Part No 14
8ETA A £17.50
BETA 8 £16.95
BETA D £23.75
BETA E £34.49
BETA T £21.00
BETA W £19.95
BETA X £31.92
VHS VIDEO
VHS A £11.95
VHS B £11.95
VHS C £18.75
VHS D £81.76
VHS E £75.43
VHS F £47.81
VHS H £21.28
VHS | £21.28
VHS K £21.25
VHS L £81.87
VHS M £14.75
VHS N £26.95
VHS R £21.00
VHS § £19.81
VHS T £18.98
VHS U £21.95
VHS V £29.00
VHS W £24.24
VHS X £35.00
VHS Z £14.25
ORIGINAL FERGUSON
01X0 003 222 £31.35
01X0 027 085 £46.02
01X0 033 825 £47.05
01X0 040 002 £48.32
01X0 056 013 £61.55
01X0 057 002 £31.36
01X0 082 001 £46.02
01X0 083 063 £66.03
PHILIPS
310 274 44 POA
691 200 54 £49.68
691 200 98 £62.02
691 201 12 £61.66
691 201 66 £61.93
691 201 78 £49.96
691 202 87 £55.37

BELTS

HR 7700

NATIONAL PANASONIC
300 0BK1tQ

K1 £2.20

NV 330 DBK1 10 £2.20
NV 332333 vID7521 £2.10
NV 336 107521 £2.10
NV 450 DBK133 £1.50
NV 777 DBK131 £1.28
NV 2000 DBK109 £1.57
NV 3000 DBK 113 £1.95
7000 DBK1H £1.15

NV 7200 DBK140 £1.42
NV 8600 DBK112 £1.76
VC 381/383 DBK116 £2.15
VG 385/386 DBK116 £2.15
VC 2300 VID7545 £0.99
VC 6000/6300 DBK117 £1.40
6500 DBK117 £1.40
VC 7300 DBK118 £1.50
vC 8300 DBK119 £2.10
VG 9300 9500 DBK120 £1.20
VC 8700 DBK121 £2.65
SL 8000 08K115 £2.00
SL 8080 DBK115 £2.00
SL 8500 DBK115 £2.00
SL 8600 DBK115 £2.00
SLC S BK100 £1.95
SLC 6 VvID7519 £1.65
SLC 7 BK 100 £1.95
3tC8 DBK130 £2.00
SL7 8K 100 £1.95
5LY 7 ME DBK 100 £1.95
SLT 7 MER DBK100 £1.95
V 55/57 VID7543 £1.95
V 66/67 VID7540 £1.95
V 7540 DBK123 £1.79
8600 DBK124 £1.24
V 9600 viD7810 £1.95
V 5250 DBK148 £2.66
V 5280 DBK148 £2.66
V 5475 DBK122 £1.50

8238208233223
EEERPE -

V510 V59300 V39500 V59700 VS-P1 VS-P5 VHSA V3000 NV7000 NV7200 NVI500 NV7800 NV7850 NVB170
AMSTRAD NVB200 NVB400 NVB600 NV8610 NV8620 VHS B
Machine Nos.: VCR4500 VCR5200 VCRI000 VHS T  Head Part Nos.: VEH0171 VEH0218
Machine Nos.: VCR7000 vHs R Machine No.: NV370 NV3708 VHS]M
VCR4600 SVHAGOD ;?c?n::"nz “NVXEB‘”»]J}W VHS N
Head Part Nos.: VEH0286
FERGUSON/JVC Machine No.: Nv430 VHS W
Machine Nos.: 3292 8903 3v00 3v01 3V06 3V16 3V22 3v23 3v24 Head Part Nos.: VEHO174
3v29 3v30 3v31 3v35 3v36 3v38 3V39 3v49 VHS A machine No.: NV366 VHS X
FISHER mnpl:n Nos.: DDRMU 0002 HE17/21727
Machine Nos.: FVH — D520 D530 D620 D720 P420 P510 P520 is.: ODH !
P530 P615 PE20 P622 P710 P720 P721 P722 yHgy  Machine No.: VC581/2/3 651 681/2:3/5 659 699 VHS §
Head Part Nos.: DDRMU 0001 HEOD 0002 HEO2 04 05 06
GEC Machine No.: 2C9 VC110 VC200 VC220 VC300 VC381 VC384
VC386 VC387 VC388 VC477 VC4B1 VC482 VC930 VCI70 VC3300
Head Part Nos.: 5458161 5458165 VCA100 VC9300 VCS400 VCI500 VCIB00 VC9700 VHS C
Machine Nos.: 4000H 4001H 4002H VHS | Head Part Nos.: DDRMU 0001 HEO9
Head Part Nos.: 5458282 5458413 5458415 5458992 Machine No.: VC7300 VC7700 VC7750 VHS D
Machine Nos.: 4001H 4004H VHS K Head Part Nos.: DDRMU 0001 HE10
Machine No.: VC6300 VHS E
Head Part Nos.: DDRMU 0001 HE12
=|Lﬁnce"'|‘°s - VT3000 VHS A Machine No.: VC8300 VHS L
ol Head Part Nos.. DDRMU 0001 HE14
Head Part Nos.: 5458104 Machine No.: VC2300 VHS F
Machine Nos.: VT4000 VT4200 VT5000 VT5500 VHS H
Head Part Nos.: 5458161 5458165 SANYOD
Machine Nos.: VT6500 VI7000 V8000 VT8040 VT8100 VTB500 Head Part Nos.: 1430242 T01700 1430242 722300
VT8700 VT9000 V9300 VT9500 VT9700 VT9900 VHS1  Machine No.: VTC5000 VTC5150 VTC5300 VIC5400 BETA D
Head Part Nos.: 1430242 102200
Head Part Nos.: 5458282 5458413 5458415 5458992 Machine No.: VTC5350 VTC5500 BETA D
Machine Nos.- VT11 Vi4 VT33 VT34 VT330 VT340 V5030 VIP10 VIP30 VHS K Head Part Nos.: 1430762 102000
Machine No.: VTC9300 VTC9455 VTC9500 BETA X
T Head Part Nos.: 143072 102100
Machine Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 Machine No.: VIC9300PS VTC9350 BETA X
VR3943 VR3963 VR3993 VR3975 VR3985 VR3986 VR3833 VS A ooNY
Head Part Nos_: A6762 044A, 044B, 054A, 147A
JVC (see also Ferguson) Machine No.: SL3000. 8000, 8080, SLT 6Me, 7, 7E, 7ME BETA A
Machine Nos.: HP4000 AR3300 HR3320 HR3330 HR3350 HR3360 Head Part Nos.: A6762 012A, 038A, 055A, 129A
HR3750 HR3860 HR4100 HR7200 HR7600 VHS A Machine No.: SL5W, 5000 5100 SLC5, C6, C7 BETA 8
Head Part Nos.: AG762 072A, 122A, 136A, 139A, 213A
MITSUBISHI Machine No.: SLC20, C30, C33, C40, C44
. SLF1, F30, HF72, T20, T30 BETA W
Machine No.: HS200 VHS A
HS700 HS303 HS304 VH700  Please see next col. for prices.
FERGUSON/JVC
VID1 01X0-003-381 Tension band T3292/PUS45904A 255 D R IV E
VvID2 01X0-018-024 Take up idler T3292/PU47752 6.73
vID3 01X0-018-025 Rewind idler assembly T3V16/PU49262 620 |0, EQM,,' .86
VID4 01X0-018-729 Take up idler T3V00/PU49280 796 | vpes DBK135 £0.86
VID5 01X0-040-006 Loading beit T3V29/30/PU48941-2 026 | Ve 7i00 08K 103 £1.42
VID6 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 450 |V2rec Dokt R
vID7 01X0-040-007 Take up idler 3V29/30/PU48967B 245 |vs3 DBK134 1,76
vID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 2795 | VR 5f¢ ppE Pty
vID9 01X0-065-009 Capston motor 3V35/36/38/39/PU55371V 20.92 ¥S 9300 DBK103 £1.42
VID10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 2255 | V2800 Dk e
VS 9800 0BK103 £1.42
‘GEC/HITACHI FERGUSON
vID11 V5577355 GEC 4100/Hitachi VT11E capston motor 26.78 | 3292 DBK103 £1.42
viD12 V6413663 GEC 4000/Hitachi VT33 tf rewind am 210 |3Yy9e el il
VID13 V6861471 GEC 4001/2/Hitachi 93/9500 t/f rewind arm 207 3v23 DBK108 £0.85
vID14 V6861482 GEC 4001/2/Hitachi 93/9500 play idler assy. 420 [3V%., Tt ig e
VID15 V6886971 GEC 4004/Hitachi VT33 #/f rewind am 1.80 v 35/36 Kt £1.25
VID16 V2423461 ET541 Tuner Unit 1350 |3V, L5 ox
NATIONAL PANASONIC WEST RS HE
VID17 VXP0329 Fast forward idier NV2000 085 | o FL!BSI‘tER -
viD18 VXP0344 Idier NV7000/7200 0.85 B K :
vints vxzoore Tension Band NV7000 PLEASE NOTE 2.85 ggg g% Eggig? gig
Vi VXP0521 Idier NV370 1.65 .
vID21 VXPO463 Reel Idier NV777 ALL VIDEO SPARES 430 | PP VEE’EZ £
VID22 VXP0432 Pinch Roller NV333 3.50
ViD23 VXP0401 \dier wheel NV333 HANDLING 085 |V Ookis o
£1.95 + VAT vl @R ok
SANYO/FISHER . :
VID24 4529V10800 Reel motor VTC5000/5150 950 |1 11vres H,!Mg"' o195
viD25 1430662701201 Reel drive pultey VTC 5000 5.49 V1 3 DBK103 £1.42
VID26 PR2758 Pinch roller VTC5000/5150 295 | vism0 DBK125 £1.46
vID27 1430490400900 Gear idler Fisher FVH-P615 450 | V1e00 ekl B
vID28 1430420400300 Heart idler Fisher FVH-P615 2.95 VT 800 DBK129 .10
VT 8500 0DBK144 £0.68
vT .
SHARP VT 550 Baxioe qie
VID29 RMOTP1029 Capston motor 73/9300 29.95 SANY
VID30 RMOTV1008 Reel motor VC9700 1614 | y1c so00s150  Vio7B07 o9
VID31 NIDL0006 Idler VC387H etc 1.60 VIC 6000 VID7807 £1.19
VID32 NIDLOOOS Reel idler VC9300 etc 1.80 | VIC 5300 DBK105 €118
VID33 NIDL00O4 Idler wheel VC2300 350 | 7% 2300 b e
VTG 6500 vID7533 £1.00
VIDEO LAMPS/BULBS V16 3350 Bikids B
VID34 Universal lamp without socket 290mm 0.35 VIC M10/11220  VID7809 £0.61
VID35 LA921OS Universal lamp with socket 310mm 0.50 a‘é mga 3031 &ggggg oo
VID36 NAT/PAN. P.C. MTG. leadiess famp 0.20 .
VID37 SHARP 9300 Etc. lamp plus plastic shroud. 1.27 . . .
Full list available with order
or SAE please 9" X 4”
NEW IN STOCK, A LARGE RANGE OF SLIMLINE REMOTES.  NEW FAX p
JUST SUPPLY MAKE, MODEL & PART No. IF POSSIBLE  NUMBER Telephone 0902 - 712083
L (24hr. answering machine
FOR AN |MMED|ATE QU(“E AVERAGE PRl(:E £18.00 0902-29052 for Access & Barclaycard users)

Prices subject to
alteration without notice
Stock queries by post ont

For quantities of 100+
ask lor specla

Orders from Govt. lastitutions, Schools.
Nationals etc.. accepled with official order.
Al goods should be delivered
within 4 working days

er line — Please

quote.
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TV Fault Finding

Pioneer SV2101/2501/2801

The U4606B chip in these sets can be responsible for
various symptoms as follows: (1) loss of red; (2) green
screen; (3) channels 1, 2, 3 and 4 o.k. but teletext is
green; (4) vertical rolling, would not lock with adjust-
ment of the potentiometer; (5) wavy ripples from side to
side; (6) colour flashing in and out. Replacing it provides
a cure, the snag being that it costs about £20 a time
trade. S.R.

Philips CP90 Chassis

This set was brought into the workshop during a cold
spell - back in February. Its owner was in the habit of
putting it into standby before switching off at the mains.
The result with this chassis is that at power on the set
comes on in standby. If the room was cold the set gave a
loud humming noise in standby. The hum disappeared
when the set was in use.

With the set on the bench, in the standby mode, we
found that cooling transistor 7727 and thyristor 6726
increased the h.t. voltage and produced the noise.
Replacing 2703, 6726, 3726, 2726, 6727 and 7727 in turn
had no effect. The control voltage from the microcompu-
ter chip was o.k. Time for a change of plan! The shop
still had a new set in stock, so comparisons were carried
out. Cooling had the same effect! Then I noticed a
supplement to the manual. This showed that the circuit
around T7727 had been altered after serial number
PMO03 and BAO3. Updating the circuit to the later
specification cured the problem. Change R3727 from 180
to 120Q2, and 3729 to a BZX79F4V3 zener diode with an
8200 resistor in series, cathode of the zener diode to
T7727. P.B.

Philips NC3 Chassis

If you have an i.f. fault with one of these sets — weak and
buzzing sound or low gain and a ringing picture - it’s a
good idea to start by changing the i.f. filters. I've had
examples of faulty SAWFs and ceramic filters — one set
even had 5-5MHz filters fitted! P.B.

Philips 14GR1212 (GR1-AX Chassis)

As a postscript to the store lock problem (see May issue)
Philips has now introduced a production change to
prevent the set inadvertently going into the store-lock
mode when coming out of standby. It’s fitted to sets with
factory codes starting from SV9001 or PM8928. The
changes are too involved to list here - they are available
on Tech Tips 216. P.B.

Philips 24CE7570 (3A Chassis)

This set was dead - there was just a faint noise from the
power supply. With most sets a check on the fuses is a
good starting point. But on this chassis they are
Wickman types and the copper side of the PCB is
obstructed by a plastic frame. So plan B was called for!
Resistance checks at the outputs of the rectifier diodes in
the power supply showed that there were shorts across
D6704 and D6707. They disappeared when the audio
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module was removed. One of the TDA1514 audio
output chips was short-circuit. P.B.

Philips KT3/K40 Chassis

Sets fitted with these chassis are prone to line oscillator
chip failure after an e.h.t. flashover. There had been
arcing in this particular set but a new cap and chip didn’t
restore oscillation. There was no voltage at pin 16 of the
TDA3576B sync/line oscillator chip as C2204 (3-9nF)
was short-circuit. P.B.

Decca/Tatung 140 Chassis

Intermittent no go turned out to be due to R805 which
had risen in value from 390kQ to about 600kQ. It
supplies pin 5 of the TDA4600 chopper control chip. The
voltage at this pin was very low and there was very low
drive at the base of the chopper transistor Q801. Watch
out for R802 (10kQ2) being dry-jointed. H.MacM.

Sony KV2096

This was a panic job - I was called to the house on the
eve of a holiday and had no service information and
didn’t know the set. The firm that supplied it was shut
for the duration. When I found out how to slide out the
chassis I discovered a classic dry-joint. There are three
wire-wound resistors mounted on end next to each other
near the fuses, just asking for overheated joints. I
resoldered them all and the set worked. Phew! The
cabinet is frighteningly unstable when the chassis is slid
out but the main thing to watch if you meet one of these
beasts is those wire-wounds. R.B.

Philips G11 Chassis

This set lives in a caravan and is left during the winter
when its owner retreats to London. After some nasty
e.h.t. flashovers she now allows the poor old thing to
reach a safe, dry state before switching on. This year the
set started up but produced no sound or vision. The 12V
stabiliser you say? Close! In fact repeated hingeing out
of the left-hand panels had broken the pins in sockets
5C1 and 5C2 (LTI input and inter-panel earth), so the
effect was the same. The wiring loom is pulled very tight
at some of these sockets and I cannot help but think that
many other baffling faults can be caused by this sort of
damage. R.B.

Toshiba 261T4B

This set had a curious bending of the verticals: the
degree of bending varied with picture content and
contrast changes. I was about to start checking the power
supply rails when I noticed that there was very slight lack
of width. Adjusting the width control increased the
width, but pincushion distortion began to appear. After
checks on the semiconductor devices on the EW board
failed to reveal anything amiss I tested the d.c. resistance
of the EW coils L361 and L362. L361 is quoted as having
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a resistance of 3-3(Q and the reading was slightly low. To
be on the safe side I ordered them both. Replacing the
coils one at a time proved that L.361 was at fault, with
short-circuit turns. J.C.

Philips KT3 Chassis

Maximum uncontrollable brightness was caused by
R587, the 160V h.t. feed to the RGB output stages,
being high in value. It had risen from 100Q to 5kQ.
Initial checks at the c.r.t. cathodes were misleading
because the 50V or so recorded here suggested that the
RGB output stages were being driven hard on. It was
only when we checked the 160V supply that we found it
was down to about 50V. J.C.

Decca 70 Chassis

Low h.t., intermittent tripping and field cramping were
the symptoms with this set. C637 (22uF) had lost
capacitance. S.L.

Panasonic U4 (90°) Chassis

This set was dead with the 8-2Q resistor that feeds the
line output stage open-circuit. As with many Panasonic
sets, a quick look round for faulty electrolytics can be
fruitful. In this case C555 was found to have a leg missing
due to corrosion. This wasn’t the end of the story
however. When we switched on there was a normal
picture but no sound. The intercarrier sound chip, an
SN76622AN in this case, was hot enough to fry eggs on.
A replacement restored the sound. S.L.

Fidelity CTV14/20

A fault that’s becoming increasingly common with these
sets is that C21 (2,700pF) goes open-circuit or intermit-
tently open-circuit. Since it’s the line oscillator capacitor,
associated with the TDA4503 chip, the result is a dead or
intermittently dead set. It's of the now rarely seen
polystyrene type. Replacements are available from
SEME and RS Components. Whilst on the subject of
these sets it's worth knowing that a TDA4500 will
replace the TDA4503. Simply interchange the connec-
tions to pins 16 and 17 and ensure that R19 is 180k{2.S.L.

Solavox CML14

The chassis used in this set is actually of the Hinari CT4/5
variety. The front panel display didn’t work and there
were no signals or front panel functions. Obviously loss
of a supply somewhere we thought. As we’d no manual
we had to delve into the front panel circuitry, a task not
to be taken lightly. There was no output from the 5V
regulator on this panel - and no input either. Tracing the
print and leads back brought us to the line output
transformer on the main board. Here we discovered that
the BA157 rectifier D426 was short-circuit. S.L.

Tashiko 14F841

This was a good one, highlighting the need to check
voltages both at source and destination. The basic fault
seemed to be simple enough - field collapse and no
sound. A colleague had changed the field output chip as
it was visibly damaged. When I came to look at the set
the problem seemed to be lack of field drive from the
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TDAA4501 chip. A scope check confirmed this. The chip
was obviously muting the sound as there was a healthy
buzz from the audio output stages. A check on the 12V
rail provided by regulator IC103 proved that the supply
for the TDA4501 chip was present - or so I thought. So
replacing the TDA4501 was considered to be a logical
step to take. It didn’t cure the fault however. A few
more careful checks would obviously have to be made.

On checking the voltages at the pins of the TDA4501
chip, in particular at the supply and field drive pins, 1
found that the supply pin voltage was 10-5V. It measured
12V at source and this is the figure it should have been at
the TDA4501. The penny then dropped: the 3-3() series
resistor R104 was reducing the voltage, a replacement
providing the cure. It’s a tiny component. This confirms
what we all know but tend to forget — that modern
multi-function chips are very sensitive to supply voltage
variation.

Bush 2020

This set appeared to have a tuning problem. After a few
minutes of normal operation, during which search tune
and channel selection and display were fine, the display
would stick on one channel - usually AV - and the set
would refuse to perform any other function. After a
check on the supply to IC1 and its clock a new SAA1293
was quickly plugged in. This cured all the symptoms.S.L.

Ferguson TX9 Chassis (Panel PC1044)

The T9062V line driver transistor TR67 was short-circuit
and the safety resistor R222 in its collector circuit had
made the supreme sacrifice. Replacements produced a
picture which was out of line lock, adjustment of the line
hold control RV206 putting this right. Each time the set
was switched off and on however lock was again lost.
C158 (10nF) in the timing circuit was the culprit. No
prizes for guessing that it’s of the radial polystyrene

type.

Mitsubishi CT2554TX

On two occasions recently the no sound and vision
symptoms accompanied by an audible whistle have been
due to failure of the line output transformer. A
resistance check between the collector of the line output
transistor and chassis will reveal short-circuit conditions:
closer investigation shows that the transformer is at
fault, not the transistor.

Establishing whether the short-circuit is in the power
supply or the line timebase is helped by the inclusion of
R556 (10Q) which enables the line output stage to be
isolated from the h.t. supply. If you compare the line
output transistor collector with TP91 in the power
supply, the line will be found to be much the lower of the
two readings. The problem you get is that the primary
winding, connected between tags 1 and 2, which is
normally at h.t. potential, goes short-circuit to the field
timebase supply winding between pins 3, 5 and 7 — this is
earthy at one point.

Removal of the transformer from the PCB is a tedious
and tiresome job as the socket into which the trans-
former is fitted is very reluctant to be relieved of its
solder. You therefore need a very hot iron plus
considerable time and patience. A.P.F.
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Could Some Japanese Gent Explain?

I recently had a bit of bother with a Panasonic
camcorder, Model NV-MS5. It came to me from a dealer
because of a loading mechanism fault. All the loading
drive gears were jammed and mistimed and there was a
note to the effect that the owner had experienced
threading problems from new.

Bias Pressure Spring

There’s a bias pressure spring that stabilises the exit
guide post when it arrives back at its rest position during
unthreading. It’s shown as item 228 in the service manual
parts list, but there’s no part number. The pressure
spring is positioned below the threading rings, and for
whatever reason the guide can sometimes foul it during
the threading operation. I can only speculate on how this
happens, but the spring lever gets bent back and
prevents threading. The loading mechanism then jams
and the drive gears are frequently damaged as there’s
insufficient protection. In this particular case no damage
occurred to the drive gears, so the spring lever was
replaced, the mechanism was retimed and, after testing,
the camcorder was returned to the dealer.

Back it Comes

Unfortunately when his customer inserted a cassette it
again jammed. So the machine came back to me.
Initially the tape was suspected. The pressure spring was
intact however and was thus not involved this time. So
was this a different fault?

Further inspection revealed that this time the loading
cam (148), the retaining arm (154), the quadrant gear
(157) and the loading gear (153) were damaged and
would have to be replaced. Something had held the tape
guides back during the threading, and as the drive motor
continued the intermediate parts just mentioned had
suffered. In addition the quadrant gear had been forced
out of its cam slot, damaging the main drive cam slot
wall. The only course of action would be to replace the
above parts, retime the mechanism, and start again.

The loading mechanism was tested first, on a dry run
by powering the motor via an external voltage. It was
then tested self-powered but without a cassette. Every-
thing was fine. Testing with a cassette in place was rather
different. The quadrant gear could be seen to rise
upwards with stress as the threading guides were held
back. The reason why was not at first obvious.

After some time had been spent playing with the
loading mechanism, both with and without a tape, I was
able to deduce that the tape around the loading guide
was being stretched and damaged every time during tape
loading.

The Anomaly

Now for the anomaly. With no tape inserted I could
see that during the threading process the supply spool
turntable rotated in reverse for a second or two. Thus
while the loading guide system was pulling the tape out
of the cassette the supply spool was trying to wind it back
in again. No wonder that the loading mechanism and
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tape were under quite a lot of stress!

I decided to cross-check this with other models to see
if the supply turntable did the same. I checked an
NV-MI1. No reverse rotation. The same with an NV-M7
and an NV-MS1. So why should the NV-MS5 be
different? I rang Nick Beer who later called back to say
that his NV-MSs had no supply turntable reverse
rotation during threading.

I next found that the system control microcomputer
chip’s R/S/F (reverse/stop/forward) signal goes high for
reverse for about one second when the capstan power is
2V. Close inspection of the capstan timing waveforms
confirmed this. So the spool idler drives the supply spool
in reverse under these conditions. Why shouldn’t it? But
none of the others do. Nick’s don’t.

Panic, and as a last resort ring Panasonic. The man
there had no idea. They’d not come across this problem.

As I had an NV-MSI1 (Super VHS) to hand I decided
to cross-check the capstan drive level during threading.
Electrical measurements showed that sure enough there
was a one-second drive pulse. But the supply spool
didn’t rotate in the reverse direction, because the idler
seemed to be prevented from contacting the supply spool
turntable. At last a clue.

Further inspection of the NV-MS1 revealed a thin, flat
lever (item 155, the arm kick lever) that’s moved slightly
during threading and holds the idler assembly off the
supply spool turntable, thus preventing reverse rotation.
Back to the NV-MS5. The arm kick lever had slipped and
stuck and was not being operated by the loading
mechanism cam lever, thus allowing the idler to drive the
supply turntable. Once the arm kick lever had been
correctly repositioned perfect operation was obtained.

Maybe some Japanese engineer could let me know
why a one-second reverse drive is programmed into the
microcomputer and then mechanically inhibited? In-
cidentally the same pulse is present in the NV-MI
through to the NV-MS1.

Another Funny

Another funny problem that led me a merry dance
occurred with the NV-MCI0 chassis. After replacing
some parts in one that had been dropped the deck unit
was tested. It recorded and played back fine, but
threading, fast forward and rewind were not smooth. To
put it mildly, the capstan motor was very lumpy. It
rewound in massive jerks for a short period, then shut
off.

Considerable time was spent checking through the
main PCB which I thought might have suffered damage,
but I couldn’t find anything amiss. The only clue was that
the servo drive output was abnormally high and was
over-driving the d.c./d.c. converter chips. Hence the
lumpy drive, as the d.c./d.c. converter was switching on
and off.

Previous MC10s had not acted like this. Nick Beer
confirmed that he had run the deck section of an
NV-MC10 on its own without problems. A man at
Panasonic said that the only time he’d had this fault was
when the servo reference oscillator signal was missing,
and that this was in playthrough. Anyway the machine
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was shelved for a while so that we could check whether a
new main PCB could be afforded.

Some time later another MC10 came in for intermit-
tent something or other, which meant that the deck had
to be removed, and blow me if it didn’t have the same
lumpy rewind. But half a minute. This machine worked
all right didn’t it? The deck section was quickly
reconnected to the camera and it ran fine. A nice smooth
rewind. But when the camera section was disconnected
the rewind was once more erratic. Needless to say back
to the shelved unit for a retest. The results were the
same. If the camera was connected the rewind was
smooth. If not the rewind was lumpy.

Ty D
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Each month we provide an interesting case of
332 TV/video setvicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical fauits.
The first recipients of the BSB satellite receivers were the
members of the Launch Club, of whom one was Mr.
Burnham. He retired to this neck of the woods about six
months ago, and bought his TV set from us then. His BSB
receiver finally arrived and he made his own arrangements
for its installation.

Soon after this was done he came on the phone to us to
book a service call to his Mitsubishi TV set. He said that on
ITV the colour was bad and sometimes non-existent. The
set was still under guarantee, and when could we come?
Tomorrow, he was told. This sort of call was David the
Downtrodden’s speciality, but David has now left us and
been replaced by Dylan. So it was Dylan who was briefed
by the service manager next morning. He was told that it
was bound to be a quickie. Probably the dish installers
(Wild West Satellite Co. as it turned out) had upset the
tuning or somehow interfered with the terrestrial aerial
lead or its connections.

Dylan found Mr. Burnham’s bungalow and glanced at
the aerial arrangements briefly on his way to the front
door. There was a 14-element group C/D aerial attached to
the chimney, with a crank arm to stand it off. The BSB
aerial, a 35cm offset dish, was just below it, slightly to one
side. Its new mounting bolts gleamed in the sunshine.
Once indoors, Dylan selected ITV on the Mitsubishi set.
The colour was very grainy. During a few minutes’ viewing
it disappeared altogether once or twice, leaving a black-
and-white picture that was somehow not quite right. When
the tuning control was operated the effect was similar to
that when the alignment of an older type of TV set with
adjustable coil cores has been disturbed. Even the sound
was affected, with a degree of hiss and buzz. When Dylan
selected the other channels the strange symptoms dis-
appeared like magic - the result was bright, clear pictures
with good colour, perfect sound, and tuning control
behaviour that was right for a set using the modern
approach, a SAW if. filter and varicap tuner. Since the
ITV channel lay between two of the others there seemed
little point in investigating the TV set at this stage. It was
unlikely that this would be any sort of guarantee claim job.
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The key was the colour signal. If it was present all the
capstan functions were smooth. If it was absent, play and
record were fine but the unthreading, fast forward and
rewind drive was lumpy.

The cause was the colour VXO from which the servo
obtains a 4-43MHz carrier as its reference signal. It runs
in play and record but not during rewind, fast forward
and unthreading unless the chroma signal from the
camera is present. It then became apparent from the
manual that this happens only in later versions with a
modified Y/C PCB.

Perhaps that Japanese engineer could explain the
design criteria of this circuit to me?!

Even so, a small portable TV set was brought in from the
van to try it out. The results were similar of course, with
poor, grainy ITV colour.

On its way to the TV set the signal from the terrestrial
TV aerial was looped through the new BSB box and then
through the VCR. Perhaps the trouble lay here? As a
check Dylan plugged the u.h.f. aerial’s downlead into the
TV set’s aerial socket directly. This had little effect on the
symptoms — if anything the colour was worse, with more
frequent drop-outs. Whatever the cause of the trouble then
it was external to the set, indeed to the house. Dylan
inspected the cable run, which was undamaged and
appeared to be undisturbed. He borrowed Mr. Burnham’s
binoculars and focused them on the chimney and the
aerials. The satellite cable was routed alongside the u.h.f.
one, but nowhere could he see any problem. The
terrestrial aerial was pointing in the correct direction and
the boom was horizontal. How Dylan wished that he had
one of those spectrum analysers he’d seen at the Cable and
Satellite Show! As it was he could only phone the aerial
erectors and ask them to call and check.

In the event the problem was caused by the aerial
arrangements but neither Wild West Satellite who’d put up
the dish nor Stick-Em-Up Ltd. who’d installed the u.h.f.
aerial wanted to know. What was the cause of the trouble,
and how was it cured?

ANSWER TO TEST CASE 331
— page 707 last month —

Our story last month involved two puzzled technicians,
an exasperated customer (who decided on Portugal after
all) and a recalcitrant TV set who's teletext display was full
of errors. Two more teletext sets had proved that the signai
from the aerial was all right, and the troublesome TV set
had produced the same garbled display when fitted with a
known good decoder. Clearly the trouble lay either in the
power supply to the decoder panel or somewhere in the
signal circuits between the aerial input and the video feed
to the text decoder section. Dave knew when he was
beaten: he loaded the set into the van and hastened back to
the workshop.

Now the workshop’s off-air signals are rather better than
those at Mr. Hayes’ house. Thus the resuits were better,
but less than perfect. Very careful study of the picture (not
the text display) showed that reproduction was not as good
as it might have been. With the a.f.c. turned off, the set’s
vision demodulator coil (39-5MHz “tank” coil) was care-
fully tuned. The a.f.c. coil was then trimmed to give
spot-on tuning. Both of these operations were carried out
while watching an oscilloscope that displayed the teletext
pulses in the field blanking period.

After that the text display was very good and error free,
both in the workshop and back at site.
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De Luxe Component Tester

Part 2: Uses

Last month we described the design and construction of
the de luxe component tester. This month we’ll describe
the wide number of tests for which it can be used.

Zener Diode Tests

In addition to measuring the voltage rating of a zener
diode, using the ZV scale, good/bad tests can be made.
Waveforms produced by good zener diodes are shown in
Fig. 1.

Testing Transistors

For transistor testing set the voltage selector switch
SW4 to position 2 or, for large power transistors,
position 3,

The base-emitter junction of a transistor can be
checked by connecting test lead Ch to its base ‘and test
lead T to its emitter. With a good silicon npn transistor
the waveform will be as shown in Fig 2(a), with the
longer vertical line at the top. Moving test lead T to the
collector will produce the waveform shown in Fig. 2(b).
With test lead Ch connected to the emitter and test lead
T to the collector the waveform is as shown in Fig. 2(c).
Emitter-collector tests need not usually be made. The
waveforms should be sharp-angled and clear. If you are
using an old a.c.-coupled oscilloscope you may get the
displays shown in Fig. 2(d) and (e).

~

Fig. 1: Zener diode waveforms: (a) 14V zener diode, (b)
1-6V zener diode, (c) 47V zener diode.

ta) (b}

Fig. 2: Silicon npn transistor waveforms: (a) base-emitter,
(b) base-collector, (c) emitter-collector. An a.c. coupled
scope may produce the waveforms shown in (d) and (e).

a) (b) {c) (g) [D453]

Fig. 3: Silicon pnp transistor waveforms: (a) base-emitter,
(b) base-collector, (c) emitter-collector. The centre pin-
base waveform with an STR450 is shown at (c).
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Fig. 3 shows the waveforms produced by pnp transis-
tors. With a pnp transistor the longer vertical line is at
the bottom and the base-collector waveform is inverted.
Thus it’s possible to establish whether an unknown
transistor is an npn or a pnp type.

Fig. 4 shows fault conditions with silicon transistors.
Leakage in a transistor’s base-emitter junction, or in a
zener diode, gives the display shown at (a). This is an in
or out of circuit check. An out of circuit leakage check is
shown at (b). Another out of circuit check is shown at
(c). Diode or base-collector leakage out of circuit is
shown at (d).

A germanium transistor produces waveforms of the
type shown in Fig. 5. An STR450 produces the wave-
forms shown in Fig. 3(a), (b) and (d).

Small transistors can be plugged into test sockets Q1
and Q2. Set SW4 to position 2. Switch T3 to its B
position and SW3 to its C1 position. You'll then see the
base-collector waveform of the transistor fitted into
socket Q1. Turn SW3 to its E1 position and you'll see the
base-emitter waveform. Turn SW3 to the C2 and E2
positions to view the test waveforms for a transistor in
socket Q2.

Large power transistors often have an internal diode
inside the encapsulation, across the base-emitter junc-
tion. At first glance there may appear to be a base-
emitter short. Turn SW4 to position 3 and increase the
scope’s X amplifier gain. You’ll also need to turn up the
brightness. The base-emitter waveform you obtain must
be compared with that of a known good transistor of the
same type.

An interesting effect that you may encounter on rare
occasions is when a small-signal transistor tests open-
circuit then suddenly tests o.k. It may work in the

(a) ) e) (d)

Fig. 4: Displays produced by faulty transistors.

fa) (b) {c)

Fig. 5: Germanium transistor waveforms: (a) base-emitter,
(b) base-collector, (c) emitter-collector.

S (I

(a) {b) {c) (d)

Fig. _6: Waveforms produced by a BT106 thyristor: (a)
thyristor off, (b) just starting to conduct, (c) thyristor on, (d)
the saturated state.
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1d) {a) (b) (D458

Fig. 7 (left): Waveforms obtained with a Sony SG264A device: (a) the SG264A barely conducting, (b) starting to conduct,

(c) conduction increasing, (d) device on.

Fig. 8 (right): Thyristor with an integrated diode: (a) diode test, (b) thyristor turned on.

—

(g) [0%59

tal (b} e} d) te) ()

Fig. 9: Waveforms produced by various resistors: (a) 501,
(b) 10002, (c) 47002, (d) 1k, (e) 2-2kL2, (f) 10k(2 and (g) 22k(2.

tal b tc) (d) te) [D480)

Fig. 10: Capacitor test waveforms: (a) 0-22uF capacitor, (b)
10uF capacitor, (c) 100uF capacitor, (d) leaky capacitor, (e)
0-01uF capacitor with high Y gain.

(a) (b} (c)

Fig. 11: Displays produced by large-value capacitors: (a)
800uF, (b) 8,000uF, (c) 10,000uF. See text for the scope X
and Y settings.

receiver for some hours, months or even years. It's
sound policy to replace the transistor however.

Junction f.e.t.s can be checked for shorts. Before
checking one of these transistors switch SW4 to position
1 and add a 1k resistor in series with test lead T. MOS
field-effect transistors cannot be checked and could be
damaged if you try.

Checking a Thyristor

To check a thyristor connect test lead Ch to its cathode
and test lead T to its anode. Set SW4 to position 2. Turn
the gate voltage control VR3 fully anti-clockwise and
connect test lead G to the thyristor’s gate. Slowly turn
VR3 clockwise and the thyristor should conduct. Fig. 6
shows the waveforms obtained with a BT106 thyristor
while Fig. 7 shows the waveforms obtained with a Sony
SG264A. On disconnecting test lead G a good thyristor
will stop conducting and a horizontal line will appear.
Small thyristors can be plugged into socket T on the
PCB. Very little gate voltage is required to turn one of
these on.

This thyristor test is useful if you suspect that a
thyristor is turning on too late or too early. You can
compare the results obtained with a known good
thyristor of the same type.

Thyristors used in applications such as the line output
stage of a TV set often have an internal diode connected
across the anode and cathode. With test lead Ch
connected to the cathode and test lead T to the anode
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you should get the waveform shown in Fig. 8(a). This
shows that the diode is in order. Connect test lead G to
the thyristor’s gate and, as you advance VR3, the
thyristor should turn on, producing the waveform shown
in Fig. 8(b).

Resistor Checks

With SW4 in position 2 resistors with values from
about 50Q to 22kQ can be checked. Fig. 9 shows the
waveforms produced by an assortment of resistors. By
increasing the scope’s Y gain resistors with values up to
about 2-:2MQ can be checked. This test won’t replace the
ohms ranges on your digital multimeter, but you’ll find
that it saves time when you make in-circuit tests.

Continuity Testing

A handy function of the tester is its use as a continuity
tester. It's ideal for locating breaks in printed circuit
tracks. Looking at your scope’s large display is far easier
than peering at a meter needle or the relatively small
display on your digital multimeter. Set SW4 to position
1.

Capacitor Checks

For capacitance measurement adjust the scope’s hori-
zontal (X) gain until the horizontal scanning line nicely
scans the screen and set SW4 to position 2. Capacitance
over a range of about 0-22uF to 100uF can now be
measured, see Fig. 10.

With the capacitor under test connected between test
leads T and Ch a circle or an ellipse will be seen, the size
and shape depending on the capacitor’s value. If an
electrolytic is leaky the ellipse will be tilted as shown in
Fig. 10(d).

Provided the oscilloscope being used is a dual-channel
type its X gain can be increased to 0-01V/cm and its' Y
gain set at SV/cm. This enables capacitors with values up
to 10,000uF to be checked. To make such tests you may
need to turn up the brightness. Fig. 11 shows the
waveforms produced by capacitors with values of 800,
8,000 and 10,000uF. The waveforms are not exact
ellipses because the capacitors don’t charge fully.

For capacitors with values between 100-800uF, set the
X gain to a suitable level.

Keep a record showing the scope settings for various
capacitor values. You can then check a wide range of
capacitors quickly.

Use position 1 of SW4 for capacitors of over 250uF
value. Use position 3 for capacitor values of less than
0-47uF and increase the Y gain — see Fig. 10(e).

Checking LEDs and VCR End Sensors

To test a LED connect its cathode, which is usually
identified by a flat side or a notch, to the Ch lead and its
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Fig. 12: LED waveforms: (a) small LED, (b-d) typical
waveforms produced by the segments of a seven-segment
display.
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Fig. 13: Mains transformer tests: (a) waveform across the
primary, (b) waveform obtained with a short across the
secondary, (c) test lead connections.

anode to the T lead. A good LED will light and display
the waveform shown in Fig. 12(a). Switching SW4 to
position 3 will increase the LED’s brightness.

If a seven-segment LED won’t light, or one segment
stays out, is the problem due to the LED itself or to the
complex drive circuitry? Connect lead Ch to the com-
mon cathode (or anode) and the T lead to each segment
in turn. The segments should light and waveforms
similar to that in Fig. 12(b-d) should be seen. It’s often
possible to check LEDs in circuit: use position 1 of SW4
to do this.

Many types of VCR end sensor can be checked —
usually in circuit, with the mains power disconnected of
course. Connect test leads Ch and T across the sensor
connections. The waveform should be as shown in Fig.
2(b). Shine a light on to the sensitive part of the sensor
and, if it’s 0.k., you’ll see the waveform change to that
shown in Fig. 2(a).

Mains Transformer Test

A mains transformer or mains choke should show a
waveform similar to that in Fig. 13(a). If the winding has
shorted turn(s) or the secondary load has shorted the
waveform will be as shown in Fig. 13(b).

Checking a Loudspeaker

To test a loudspeaker turn SW4 to position 1.
Applying test leads Ch and T across a good loudspeak-
er’s speech coil should produce a slightly angled upright
line. It will also make the loudspeaker emit a soft buzz.
Now turn SW4 to position 3. If the speech coil is scraping
on its polepiece magnet you'll hear it.

Signature Waveform Tests

Connecting test leads Ch and T across almost any
component or across any two points in the circuitry of a
piece of equipment will produce a unique and distinctive
waveform. This is known as a signature waveform.

The signature waveform shown in Fig. 14(a) was
obtained by connecting leads Ch and T across the power

12V d.c. motor

7 T
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Fig. 14: The signature waveform produced by a 12V d.c.
motor is shown at (a). Adding a diode in series as shown at
(b) will produce waveform (c) with a good motor and
waveform (d) with a faulty motor.
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(a) {b)

Fig. 15: Signature wave-
forms produced across the
mains input lead of the
Panasonic NV2000 VCR.

ib}
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Fig. 16: Signature waveforms produced between various
pins of a TDA4503 i.c.: (a) between pins 20 and 21, (b)
between pins 22 and 23, (c) between pins 25 and 26.

input leads of a small 12V d.c. motor of the type used in
many VCRs. SW4 was set to position 3, the scope’s Y
channel gain was set to a sensitivity of 5V/cm and the X
channel to 1V/cm. With a diode in series with one lead,
as shown in Fig. 14(b), the waveform shown in Fig. 14(c)
was obtained. The power from the tester made the
motor run. A good motor produces a steady waveform.
A motor whose speed varies produces the waveform
shown in Fig. 14(d).

Fig. 15(a) shows the signature waveform across the
a.c. mains input lead of the Panasonic NV2000 VCR,
with SW4 in position 2. Should fuse F1002 go open-
circuit the waveform appears as shown in Fig. 15(b).

In-circuit Tests

A helpful feature of the tester is its use in making
in-circuit tests. Before making such tests disconnect the
equipment from the mains supply and make sure that the
capacitors in the power supplies and, in the case of a TV
set, the c.r.t.’s final anode capacitance are discharged.
Many transistors, diodes, capacitors, transformers,
LEDs etc. can be checked in-circuit — it’s another form
of signature testing. Compare the waveforms you obtain
with those from a known good unit. If you regularly
service particular TV and VCR models it pays to keep a
record of key signature waveforms. Draw them in the
service manual - you’ll find that they can save you much
time and frustration. But like everything else in life,
you’ll find that in-circuit signature testing skill requires
practice.

If you need to isolate a transistor, unsolder only two of
its three leads and keep them clear of the print. If the
transistor tests 0.k. you can then resolder the leads. This
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disposed by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to currency
exchange fluctuations and VAT, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover
by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. ISSN 0032-647X.
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avoids the problem of removing a transistor then finding
that the PCB is unmarked and that you have to waste
time working out which way to reconnect it. Use the
same method with diodes, capacitors and resistors, with
only one lead being unsoldered of course.

Integrated Circuit Tests

Integrated circuits with up to 28 pins can be tested by
checking the waveforms between adjacent pins. This is
another form of signature testing. Check known good
i.c.s and keep a record of the waveforms. Fig. 16 shows
some typical signature waveforms obtained from an i.c.
We can’t claim that this is an infallible method of
checking i.c.s, but it does reveal a surprising number of
i.c. faults including short- and open-circuit failures.

Switch SW4 to position 1. The amber neon should
then light. Set toggle switches T1 to T3 to their centre
positions and T4 to its N position. Switches SW1-3 and
T1-3 then enable the waveforms of an i.c. with up to 28
pins to be checked.

For checks between pins 1 and 12 of a 28-pin chip
switch T4 to N and T1 and T2 to their A positions. Set
SW4 to 1 and SW2 to 2. Then select 3 with SW1 then 4
with SW2. As you rotate the switches you'll see the
signature waveforms on the scope.

To check between pins 12 and 13, return toggle switch
T1 to its centre position and set T2 and T3 to their A
positions. Use SW2 to select pin 12 and SW3 to select pin
13. Then view the waveform.

For checks between pins 14 and 24, set T1 to its B
position, T3 to its A position and T2 to its centre
position. Use SW1 and SW3 to select the i.c. pins.

To check between pins 24 and 25, set T1 and T2 to

With 16-pin i.c. use this end of 20-pin holder 1CH2

20 12 11
/" [ N
NN \\\\ :
\\\ B e o
1 9 10

Fig. 17: Testing a 16-pin i.c. in the 20-pin holder ICH2. The
same method is used with 8-pin and other small i.c.s.

their B positions and select the pins with SW1 and SW2.
For i.c. pins 25-28, set T2 and T3 to their B positions and
T1 to its centre position.

Plug smaller chips with fewer pins into the 20-pin
holder. Fig. 17 shows the idea. With an 8-pin chip you
use the switches to select pins 1-4 and 17-20. With a
16-pin chip you check the waveforms produced by switch
positions 1-8 and 13-20.

With a little practice you’ll find that the switch settings
for various i.c.s are quite straightforward.

Large, multipin memory and microcomputer chips
cannot be tested. This is not a problem however as
in-circuit checks with a logic probe and pulser are easy.

CMOS i.c.s are easily damaged so I wouldn’t recom-
mend that you check them with the tester. I have
however checked a number of CMOS i.c.s, with toggle
switch T4 in its R position, and have not so far damaged
one. With T4 in position R resistor R6 is in circuit. The
scope’s Y gain must be increased when this is done.

By now you’ll appreciate that this tester presents new
approaches to measurement for the TV/video engineer.
It also enables full use to be made of the oscilloscope.
You’ll probably find many other useful tests in addition
to those described above.

A business PARTner you
can rely on. ‘

SIEME ...
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Dud you know that the faults and
remedies for video, CD and TV n the

ASWO VIDEOTEXT
INFORMATION SYSTEM

are from hundreds of technicians all
over Europe

O(UK) LTD

VIDEOTEXT INFORMATION SERVICE
For more information write, phone or fax: ASWO (UK) LTD Heston House, 7/9 Emery Road, Brislington, Bristol BS4 6PF
Tel: 0272 - 724475 — Fax: 0272 723374

TECHNICIANS AND ASWO VIDEOTEXT INFORMATION SERVICE - THE UNION OF THE FUTURE!
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; DES |
| D) OSCILLOSCOP
DUNTR
TEKTRONIX OSCILLOSCOPE 2235 Dual Trace 100MHz Doy
PHIE?'S OSCILLOSCOPE PM3217 Dual Trace 50MMz Delag

GOULD 0S300 Osciligscope Dual Trace 20MHz
GOULDIAZ1 Dl?llai S\ovggenual Trace 20MHz E 7
1740A Dual Trace 1 Oelay Sweep. Trig 1400
TELEOUIPMENT DBJU al Trace SOMHz el lay weep 00
GQULD 0S3000A Du vace4OMH Delay 5 Vg
TELEOU!PMENTD?&SDua\TraceSOMHz elay Sweep £275
St U\BSS‘%IH Duﬁ]Tm ce 18M £130

GOULDOS2 Dual Trace lSMHzTVan £160
LIPS PM3233 Duat Bearn 10MHz TV Tng £150
GUULDOSZSB Dual Trace 15MHz TV Tng £160

THIS IS JUST A SAMPLE — MANY OTHERS AVAILABLE

TEKTRONIX 2215 Dual Trane 60MH1 Sweep De\a‘ With
nual, Prabes Front Cover P only £500

MARCONI TF2015 AM/FM 10.520MHz. Sig Gen weh
171 1450

MARCONI TE2035 without Syncnromsev if17i -£250
ARCONt TF2016 AM'FM  10KHz-120MHz Sig Gen v‘mh

T

MARCON| TF2016wuhou\ Sfcmomser TF2173
MARCONI MOD Meters TF23008. TF2303 !rnm 2100
FERROGRAPH RTSZRecomelTes( Set

L(ADER LMv186A Two Channel Milivoltmeter 5Hz SOOKHZ

300V
MARCONI TF2337A Auiomatic Distortion  Meter OUOHzé
MARCONITFUOO Universal LCR Bridge. Battery from £125
TEKTRDNIX 491  SPECTRUM  ANALYSER 1.5

SVSTRON DONNER 170( Sig Gen 100HZ-1GHZ £1,250

LARAD Sig Gen type 11058 0.8- AGG}I £500

Sig Gentype 1107A 3 7-8 4G £500

rg)mRAO Sa Gen '1208A 8 95- 1IGH wwm Freq Doubler

POLARAD 1207A Sig Gen 3 7-8 4GHZ with Freq Doubler
1509 10-15.5GHZ

THANDAR TAZOBOLoglc An;wselZOMHz BCHANNEL  .£375
TMURLBY PL3200M| 2A Twice Quad Mode Digital

FEEDB{ACK FSGB06 Sweep Function Generator 0.01Hz- 1MH1

ARNEL Osc»llalov LFM:H 0Hz-10MHz Sine S?a

%ACA 9 Freq Counter 10Hz 520MH1 {Crystal Oven) . NSD
RACAL 9900 Series Universal Counter Timers rom £150
ARCOF;J! ATTENUATORS TF2162 DC 1MHKz 600 ohm 0 HXdB

FARNELL GUSDO Isolating transformer 240V In 240V out S00VA.
Cased with Iead & 13 Amp socket (P&P£7) ONLV t45 EACH
VARIAC 2 Amy IPM’ iS)

"om EM(P&P 7
BENCH PSUs — Please Enquire.

JONES that don't shde drdund the
desk T no 746 sunpned with standard B.T plu d
Quantity Biscount Only €5 each??&? )

TEKTRUNIX 475 Dual Trace 200MHZ Delay Sweep

TEKTRON 465 Oual Trace YOOMHZ Delav Sweep 2400
GQULD 051100 Dual Trace 30MHZ TV Tn q £180

E!U.’;SDSOR €DU150 Dual Trace 35MHZ Deiay Sweep from £00-

TELEOUIPMENT CT71 Curve Tr,
RCONI TF2603 RF M»!Ilvollmel"v SOKHZ-1.5GHZ: 1"\\4’:9V

MARCONI7F2430 Digital Freq Counter 10HZ-80MHZ £50
MA CONI AF Power Meter TFB93A 20HZ-35KHZ. 20mW-10W

50¢h

MARCUNF RF Power Meter TF1152/1 OC-500MHZ 0 5-25W. 50
ohm 3

FARNELL Pulse Generator System 1HZ-10MHZ Singie

O . - .

KIOD(()USUI AVM23 AC Voftmeter Dual Chan 10HZ-500KHZ. 300uV-
SOLARTRON 7045 Multimeter 4 5 digt LED 30 ranges. Auto,
Manuat (P&P £7) £95
/\VO& uitineters with Battenes & Leads m £35

0 CT446 Transisior Analyser Mk2. Suitcase svyka Wum
Banenes & operation Instructions

COLOUR BAR GENERATOR-KG1
8 PATTERNS (RP £4) Only £25

LEVE LL TM3B AC Microvoltmeter 1HZ- BMHZ JuV-500V £60
LEVELL TM3A AC Micravolimeter 1HZ-3MHZ Suv-500v £40
LEVELL Oscillator TG152. 3HZ3OOKHZSI"B’SQ. from £55

i2- £2(
M. 1.5HZ- ISOKHZ Sine/Sq Wave £25
LEVELL Decade Osc TG66A 0.2HZ-1.22MHZ Low D(S'DI'VI()H

m £35
FARNELL TM4 RF MlHlvonmetev S0KHZ-1 5GHZ: TmV- 300\/ 260
LOGIC PROBE type 330004 TTL/Cmos (P&P £3)

MANY MORE ITEMS AT RIDULOUS PRICES — List avalllhle

NEW EQUIPMENT

HAMEb 0SCILLOSCOPE HM1005 Triple Trace 100MHz. De\a
HAMEG "OSCILLOSCOPE HM604 Dual Trace 60MHz  Dela
HAMEG OSCILLUSFDPE HM203 7 Dual Trace 20MHz Compo

nent T
HAMEG OSCILLUSCOPE HM205 3 Oual Trace 20MHz DE%M
Storage 10

All other modets available
All oscilloscopes supphed with 2 probes.

BLACK STAR EQUIPMENT (p&p all units £5)
APOLLO 10-100MHz Counter Timer Ralio Period/Trme mkenéazl

APOLLO 100-100MHz {As above with mme luncnons £295
METEOR 100 FREQUENCY COUNTER 100! £109

METEOR 600 FREQUENCVCOUNTERGNMHZ £135

METEOR 1000 FREQUENCY COUNTER

JUP!TOR 500 FUNCTION GE NERATOR 0 IMZ 500KH: cvl‘e Sun

ORI“N COLQUR BAR GENERATOR Pal TVAVideo t2!]9
All other Black Star Equipment available

HUNG CHANG DMM 7030 3-+ dign Hand held 28 ranges inc(um%
AC/DCO 1% A L‘Bég £39.

AsabuveDMM60100 o ACC £33

Cases tor above £
USmL?)SCOPE PROEESSwllchab!e x1:x 10{P&P £3) om

New and rebuiit for most makes of T.V.

including: Hitachi, Panasonic, Philips, Thorn,
Toshiba, Sharp, Sony Mullard 20AX 30AX, 45AX, F.S.T.

Special offer: 14" Colour Tubes from £39 + V.A.T.

Two year guarantee with a four year option.

N Price list available on request. e

EXPRESS T.V. SUPPLIES
THE MILL, MILL LANE, RUGELEY, STAFFS WS15 2JW |

HEAD OFFICE|
RUGELEY
0889 577600

AGENT AJC
BRISTOL SOUTH-WEST
0454 316285 = 0395 266210

AGENT
LONDON
081-863 9371

Used Equipment — With 30 days

Manuals supplied if p

This Is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability before
ordering. CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.

EN

juancLavcano]

STEWART of READING i
110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Telephone: (0734) 68041 Fax: é0734) 351696
Callers Weicome 9am-5.30pm Mon-

ri {until 8pm Thurs)

THRIFTY SPARES (WALES)

C/O CENTREVISION, SLOPER ROAD, LECKWITH, CARDIFF CF1 8AB
INGREASE YOUR PROFITS WITH USED SPARES
MANY MAKES OF USED VIDEQ AND TV PANELS ~ GUARANTEED WORKING
HUNDREDS NOT LISTED ~ PHONE OUR HOTLINE

0222 344218
VIDEQ THORN, HITACHI, TOSHIBA, ITT, SHARP, AMSTRAD, PANASONIC ETC.
USED WORKING VIDEO SPARES

MIXEDBOOSTER .................. .£12.50 MECHCOM ... . £15.00
SERVO PANEL . £15.00 DRUM ASS. . £12.50
LOADING MOTOR ASS . £10.00 CAPSTANMOTOR .. £15.00
BOTTOM BOARD .. .. £20.00 POWER PANEL .. £15.00
MODULATOR ... . £15.00 TUNING BOARD. £17.50
ALL ABOVE PRICES VAT INC.
MANY MAKES OF TV USED SPARES ALSO IN STOCK
TVTUBESATTESTED ..o, £20.00

OPENING HOURS 9am 1pm 2pm-5pm
POSTAGE & PACKING £2.00 ORDERS OVER £50 P&P FREE

DON’T DELAY PHONE 0222 344218 TODAY 24 HOUR ANSWER PHONE
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FAST

VIDEO HEADS GENUINE BELTKITS  pepi acemenTs
REPLACEMENTS GENUINE HEADS Panasonic Panasonic
Al our replacement heads are brand new Panasonic NV2000, NV2010 .. £6.50 NV2000,NV2010 ... £350
precision Japanese heads not refurbished.  Nyon00, NV2010 NV7000, NV7200 £6.50 NV7000,NV7200 ... . A
Panasonic NV7000, NV7200 .. NV333,NV366 ... £6.50 NV333,NV366 ...
BHSS(NY ...\ ooooeoeeeneereeeee £12.50 NV333 NV370 .. NV370, NV830, NV £2.80 NV8600,NV8610 ..
Fits model number: NV688........... £6.50 Ferguson
NV2000. NV2010, NV7000 NV7200, NV777,NV788 .. £4.70 3V00,3Vi6,3Vv22
Y333V Be00, NV730. NV8600, NV8610 .. £650 3V23 ...
VS UNNY oo 12.66
Fits model numbers: NV370 & Philips All others available P.O.A. NV730....0oooeinnno £1.90 3V29.3V30.
VR6460. Ferguson NV230, NV430, NVB70. £3.20 3V35,3V36,3V38,3
FHSS(AN) .o £26.25 40¥oy16 3vo2 NV870,NV810 . Sango
g;;ggdﬁé;umW: NV366 £26.25 3V29,3V30 : Ferguson VTC5000, VIC5150
Fits model number: NV730 = oava2 gg ,3V16,3v22.. aggs& VTC8400 ..
:f: (,\,/)so,, 3v35,3V36,3V38,3V39 . 3v29, 3V30 Sony
Fits joi hurmbers. aV00. 3V16, avaz. VC73% (equiv only) . g %\2'5 5‘3,V36,3V38, 3vag . StCS,SLC7 =
3V29, 3V30, 3V31, 3V35, 3V36, 3V38, 3v39,
i e Hsh e VG Veasin om0 1S Vic\icam
BHSSAVB ..o V381, VC383, VC386 £65.50 ’ )
Fits mode! numbers: 3V32. vC482.. 2 VC8300.
a A" others 50 VC9100, VC9300, VCI500 ..
grss’gP o 'Véé"bé""vé;ggg 5 3 V0381','VC383.VC386
ts el mber: 1
(a0 NCa700 vaasT, VCB3s1. VI, \Tea0e. yTesig gg:j:jg;‘{g S0 Hitac ' !
vCase. VCag2 VTC9300 (equiv orlly) .. €650 VT8000, VT8300, VT8500 !
Toshiba szs7 Sony £6,50 V19300, V19500, V9700 .. £1.50
................. - FOERTT b AT o L ,SLCG,SL 7 o 26_50 VT11E VT14E VT17E 1 S.W
Fits model numbers: Vo600, VaiB, vade.  SLC! & C VG381, VC383, VC386 " a0 VTGE i
sy . ' A
Rl nurbers: V78000, V6300 ot : R S
Son VT9300 V19500, VT9700 .. .. £330 V59300, VS9500, VS
aSs r'(g)d| e oy élc'é 23;/0872 VT11E, VT14E, VT17E, VT19. . £6.50 Many others available
s el numi s
SLI00O aiso various NEC models P - £6.50 _SENSOR LAMPS
PBAB(2S) ..o £18.33 All Panasonic..... £1.80
Fits model numbers: SLC20, SLE30, SLCAO, V89700 £6.50  AjjFerguson/JVC.. . £065
d g Sharp VC9300 etc. . £2.90
PSEB(3S) - ooovo oot :
Fis modbl nurbers: SLGH, SUTS0, & I Xﬁgoohvsgsoo V89700 Sharp VC7300 etc. - £1.80
=  VT8700 : VCRA500, 4600 mod kit £a95 amisrad 7000 £2.30
Ams(trad/Saisho Eyy a??go V\g%sEoo VT9700. I Many others avaflable All Hnacm.“.é . £1.80
R) .o 1 ; y
Fits model numbers: VCR7000 and all mod- VT17E, VT1GE . £56.60 CREDIT CARD rorm All Panaso