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DOUBLE D ARE PLEASED TO ANNOUNCE A NEW
RANGE OF PRODUCTS FROM PROFEX OF GERMANY

D

CTV 5555
55cm Television

£210

DCR 90
Twin Radio Cassette

24.25

ORDER CODE 96510

PP390
Midi System

£49.95

CTV 3051
51cm Television

£175.95

=

PW 90

NIKKAI NT 14

R

ORDER CODE 96294B

NIKKAI
NT 20

_ s

NIKKAI BAB‘Y~1O

. ; y4

ORDER CODE 96289
NIKKAI NVP 89

.

NIKKAI NK10

~
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ORDER CODE 96289A

14" Multi System Colour Television

W 11 Systems W Automatic Channel Search

W Automatic System Selection B Full Automatic
Functions B Auto Shut-Off B On Screen display unit
B MFT manual fine tuning @ Sound Muting

B Microchip tuner B 14in in-line colour picture tube

B 16 programme memory B Infra-red Remote Control
M Dimensions: 374(w) x 362 (h) x 393 (d) mm.

£139.35

20” Multi System Colour Television
with Infra-red Remote Control

Specification as NT14

Dimensions: 500(w) x 470 (h) x 460 (d) mm.

£173.50

10” Colour Television

with Remote Control

Mute B 32 Station memory capacity B 1-99 Channel
display on screen B Sleep timer (30/60/90 mins.)

W 2 Way operation AC/DC B Power consumption:
Mains 55W. Battery 45W.

Dimensions: 295(w) x 280(h) x 330(d) mm.

£144.95

VHS VIDEO PLAYER

W AC/DC Operation B PAL System B Dew Indicator
W Up to 4 hours playback (E240 tape) B Auto Rewind
B Auto Repeat B Auto Power on/off

B FF/Rewind/Pause B Audio/Video output connectors
H Carry handle. Dim.: 290(w) x 125(h) x 340(d) mm.

£113.00

10” Mono Television

with AM/FM Radio
AC/DC 12V or Dry Cell (10x1.5V) operation B
Rechargeable battery operation with recharge facility
B MW/VHF Radio B Earphone jack
W Built in telescopic aerial
W Dimensions: 245(w) x 245(h) x 245(d) mm.

£54.25

£5.95

PANASONIC MC-E61

W Lightweight compact
construction M 4.8 litre dustbag
W Lightweight extension wand B
750 watt motor W Dustbag
overload waming M 3-piece
accessory kit

ORDER CODE 96078
£34.77

PANASONIC e PANASONIC

MC-E41N MC-E42N

& Complete edge & Complete edge

cleaning @ 650 cleaning @ Fully

watt motor @ Re- ! variable power

usable dustbags m 6.5 litre dustbag

Electrostatic fitter 4 capacity ® Bag full

® 11.5in brush = _ indicator m

and beater bar W 0 / Automatic height

Integral tool | =2 adjustment B

storage @ 6.5 —— Instant cord release

litre dustbag S B [ntegral tool

capacity M storage @ 650 watt

Au}omatlc height motor B Re-

adjustment @ usable dustbags @

Instant cord release Electrostatic filter

M Additional @ 11.5in brush

extension hose and beater bar W

ORDER CODE 96075 JJ¥ hdditona
extension hose

£69.53 ORDER CODE
96076
.£76.49

PANASONIC

MC-E43N

@ Complete

edge cleaning @

Fully variable

power control B 6.5 ORDER CODE 96077

litre dustbag capacity -

W Bag full indicator m £83 44

Automatic height "

adjustment @ Instant cord
release W Integral tool
storage W 650 watt motor @
Re-usable dustbags m
Electrostatic filter @ 11.5in
brush and beater bar m
Headlight m Additional
extension hose

BUSH SR 3200 STEREO

Satellite Television
Receiver CW Dish

. l.

ORDER CODE 96271C

bouble Dg‘Distributors

— 13 & 14, 865 Ringwood Road, Bournemouth BH11 8LL
> Telephone; 0202 582208 Fax: 0202 593007

Parts also available for Sharp/Philips/Grundig/Pye/Ferguson/Nikkar
TRADE ONLY — CASH WITH ORDER FOR NON ACCOUNT HOLDERS
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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 Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to “Television”, IPC
Magazines Ltd., King’s Reach Tower,
Stamford Street, London SE1 9LS.

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

An annual subscription costs £20 in the
UK, £24 overseas {by surface mail). 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
Letters

A Satellite TV Test Signal Source Richard Flowerday, G3ZHH
Modification of an ex-VCR r.f. converter to provide
signals for satellite TV receiver soak testing.

Test Report: The Philips Model SBC812 DMM Philip Blundell,

AMIEIE

Teletopics
News, comment and developments.

TV Fault Finding
Reports from Philip Blundell, AMIEIE, V.W. Cox, Steve
Cannon, Mick Dutton, Ray Dunleavy, Andy Worrall, Paul
Hardy, Ed Rowland, J.K. Potts and G. Grieve.

Practical Digital Logic, Part 1
Mainly the rules of Boolean algebra and how they can
be used to understand digital circuitry and assist in its
design.

The North American HD-TV Scene Geoff Lewis, B.A., M.Sc.
A number of interesting HD-TV systems using state-of-
the-art technology are under development with the aim of
being accepted by the FCC as the US standard. Also
other developments on show at the Ottawa HD-TV '90
Colloguium.

David Botto

Long-distance Television Roger Bunney

DX conditions and reception and news from abroad.

Service Bureau
A few items from our now defunct Query Service.

NICAM Digital Stereo Sound, Part 2
I.LF. strip requirements with a Nicam receiver and the
way in which the Nicam signal is decoded, using DQPSK
demodulator and demultiplexer chips.

VCR Clinic
Reports from Philip Blundell, AMIEIE, Eugene Trundle,
Ed Rowland, Alfred Damp, Stephen Leatherbarrow, Nick
Beer and Jeff Herbert.

CD Player Casebook

Reports from Mike Leach, Mick Dutton, Philip Biundell,
AMIEIE and Nick Beer

A Scrapbox Logic Probe
A simple and effective probe that avoids misleading
indications with tri-state outputs.

The Tatung TRX2801 BSB Receiver
This review completes our series on the four BSB
receiver designs available.

Test Case 334

The Changing Scene
There are changes at the shop now that S.K. is
operating there.

Next Month in Television

OUR NEXT ISSUE DATED NOVEMBER WILL
BE PUBLISHED ON OCTOBER 17

Eugene Trundle

Derek Boyt

Eugene Trundle

Les Lawry-Johns

901
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6384  120p
2N.6385  120p
2N6403  160p
IN143 65p
DIODES
Diodes
AAI19 9p
8Y100 40p
BY103 32p
BY126 6p
BY127 8p
BY133 8p
BY164 40p
BY179 35p
BY184 32p
BY196 20p

206 11p
BY207 1p

208 18p
BY210 22p
BY225  120p

26 18p
BY227 19p
BY228 32p
8Y296 20p
BY298 2
8Y299 28p
ayxie 15p
BYXS5/350
BYXS5/600 30p
BYX70/500 32p
BYX?0/800 38p
0A47 6p
0A%0 p
0AZ1 8p
0A200 %
0A202 7
IN914 2p
14001 ap
IN.4002 ap
IN.4003 ap
IN-4004 ap
IN.4005 4p
IN.4006 4p
IN.4007 5p
iN.4148 2
IN.5400 9p
INB4OT 1
INS402  10p

IN.5406 13p
IN.5407 13p
IN.5408 3p
SKE4F2/06  SOp
SKE4F2/08 70p
SKE4F210 80p
1.C. SOCKETS
8pin 8p
14pin 8p
16pin 9p
18pin 12p
20pin 18p
22pin 168p
24pin 18p
28pin 20p
40pin 25p
ZENER
400MV
BYZ88 RANGE
2V7to 39V 6p
13w
BZX61 RANGE
2V710 38V 12p
CRYSTALS
Freg in MHZ
1.00 260p
2.00 200p
245670 180p
25 200p
3.276 118p
3.6795 95p.
4.0 110p
4.194 130p
4.43 986p
49182 150p
50 130p
8.0 115p
80 125p
8.867 128p
10.0 140p
10 250p
120 120p
14.0 125p
14.756 200p
5.0 160p
16.0 130p
18.0 130p
18.432 130p
240 250p
48.0 180p
VOLTAGE
REGULATQRS
7805 35p
7806 P
7808 35p
7812 35p
7815 35p
7818 35p
7824 36p
7905 35p
7906 40p
7 a0p
7912 40p
7915 a0p
7918 40p
7924 a0p
78L05 28p
78L08 28p
78L12
78L15 25p
78L18 28p
78124 28p
79L05 40p
79L08 40p
8012 40p
L1 40p

78H12KC  700p

78GUIC  190p
8GUIC 215p
79HGKC  800p
VALVES

DAF98 80p
DF96 50p
OL92 80p
DY86 50p
DY8? 60p
DY802 75p
EABCB0  60p
EB91 a4p
EBF80 45p
EBF89 50p

$

ECCB2
ECCB3 100p
ECt 70p

80p

ECHB81 100p
ECH84 70p
ECLBO 65p
ECLB2 80p
ECL8A 100p
ECL8S 70p
ECL86
EF80 65p
EF85 e5p
EF89
EF183 75p

184 85p
EL34 280p
EL36
ELB4 100p
EL3S 85p
EL500 100p
EL504
EY86 45p
EY8? 4
EY88 65p
EZ35 65p
EZ80 70p
Eza1 55p
GZ34 200p
PC9? 100p
PCC85 60p
PCF80
PCF200  135p
PCFB01  110p
PCF802 80

PCH200  100p
PCL8I 62p
PCL82 80p
84

PCLES  100p
PCLBE  100p
PCLE0S  100p
PFL200  110p
PL36 120p
PLB2 60p
PLE3 60p
80p

PL35 180p
PLBO0  110p
PL504  120p
200p

PL519  480p
PY81 100p
Pyss 100p

LED'S

LED 3MM REDSp
LED 3MM

YEL 10p
LED 3MM

GRN 10p
LED 5MM REDSp
LED 5MM

YEL 10p
LED 5MM

GRN 10p
RECTANG.
LED.’s
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GREEN  18p
YELLOW  18p
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AN203  210p
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1
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60p
300p
80p

LA-1385  170p
LA-1460  220p

-2000  150p
LA-2101  270p

2200 190p
LA-3101  160p
LA-3160 120p

3300 1
LA-3301  110p
LA-3350  110p
LA-3361 P
LA-3375
LA4030 180p
LA4031 1
LA4032  140p

LA4126  240p
LA4135  250p
LA4137 1
LA-4180  70p
LA4160  220p
LA-4180  300p
LA4182  190p
LA-4190

LA4192 1

LA4508  260p
LA4510 %
LA4520  230p
LA4530 250p
LA4540  300p
LA4550 2
LA.4555  220p
4 300p
LA4570  300p
LA-5112 1209

LA-5700
LA-6324 200p
58  100p
LA-7011  220p
LA-7031  280p
LA-7033  400p
LA-7040 2
LA-7042  280p
7046  300p
LA-7224  150p

LC-7131
LC-7132
LC-7137

LM393  88p
LM-709DIL  30p
M710 4sp
M-711 85p
LM723  40p
M733  60p
LM-721DIL_ 18p
LM-74IMET 45p

M-51102  290p

M-51514

80p
M-51515BL 220p
M51516 21

M-51518
MB-3515
MB-3614
MB-3712
MB-3713

NE-692
NE-6532P

TK-2120
TK-2125
TK-2129
TK-2139

TK-2230
TK-2240
TK-2250
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860p
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7209
TK-4773 1000p
TK-4793 1180p
TK-4803 82
TK-4813 950p
STK-4833  920p
TK-4843 885p
TK4863 950p
TK-4863 850p
TK-4873 1100p
TK-4893 1
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TA-7207 150p
TA-7208  146p
¥:-7212 200p
-721 260p
TA-7217  145p
TA7220 220p
TA-7222  120p
TA-7223  210p
TA-7225
TA-7226  290p
TA-7227  190p
TA-7229  300p
TA-7230  170p
TA-7232  250p
TA-7233  250p
TA-7237  400p
-7, 400p
TA-7240  260p
TA-7241  260p
TA-7242  290p
TA-7243  350p
TA-7245 450p
TA-7267 290p
TA-7269 850p
TA.7270  250p
TA-7271
TA-7272  280p
TA-7273  350p
TA-7274  260p
TA-7280
TA-7281  270p
TA-7282  260p
TA-7283
TA-7288  260p
TA-7299
TA-7310  100p
TA7312  120p
TA7313  110p
TA-7314  210p
TAINS
TA-7T317P  240p
TA-7324  200p
TA-7325
TA-7328  200p
TA-7335 200p
TA-7336  250p
TA-7341  250p
TA-7343  250p
TA-7357 400p
TA-7358 2009
TA7401  400p
TA-7607  270p
TA-7608 360p
TA-7609 270p
TA-7611  280p
TA-7612 360p
TA-7614  230p
TA-7616  400p
TA-7621 520p
TA-7622  420p
TA-7625 420p
TA-7628 240p
TA-7623  420p
TA-7630  300p
TA-7632  400p
TA-7640  150p
TA7641  170p
-7 130p
TA-7668  160p
TA-7680 480p
TA-7688  250p
TA7638  720p
TA-7699 1200p
TA-7705 300p
TA7745  300p
TA7750  200p
TA-7757  250p
TA-7768  250p
TA-7769  300p
TA-7774  300p
TA-7784  250p
TAA-550 26p
T,0a,08,0-
611812 100p
TAA-861  100p
TBA-120S  40p
TBA-395 60p
TBA-396 70p
TBA-520 120p
TBA-530  120p
TBA-540 100p
JBA-560 120p
-800
TBA-810AS 60p
TBAB20  65p
TBA-820M S0p
920 120p
950 1

TBA-930 120p

TCA240 200p
TCA-740  130p
TCA830  90p
TCA-340 100p

TCEP-100  100p

TDA-1001 200p
TDA-1002 200p
TDA-1003 150p
TDA-1005A 220p
TDA-1008 350p
TDA-1010A 100p
TDA-1011 1
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TOA1522 200p

TDA-1524 350p
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-1940 280p
TDA-1341 300p
TDA-1960 280p
TDA2002  70p
TDA-2003  80p
TDA-2004 100p
TDA2005 100p
TDA-2006 90p
TDA-2008 175p
TDA-2009 200p
TDA-2010 100y
TDA-2020 140p
TDA-2030  90p
TDA-2038 900p
TDA-2040 200p.
TDA-2054M120p
TDA-2170 300p
TDA-2190 400p
TDA-2270 340p
TDA-2320 80p
TDA-2510 450p
TDA-2524 120p
TDA-2532 120p
TDA-2540 100p
TDA-2541 120p
TDA-2542 150p
TDA-2543 300p
TDA-2545 200p
TDA-2556 350p
TDA-2560 120p
TDA-2575A 100p
TDA-2577 180p
TDA-2578A 200p
TDA-2579 250p
TDA-2581 156p
TDA-2582 180p
TDA-2590 200p
TDA-2593 150p
TDA-2594 300p
TDA-2595 300p
TDA-2600 480p
TDA-2611A100p
TDA-2620 200p
TDA-2630 300p
TDA-2640 220p
TDA-2653A 350p
TDA-2654 250p
TDA-2670 150p
TDA-2690 100p
TDA-2760 400p
TDA-2822M 60p
TDA-2840 200p
TDA-3082 300p
TDA-3190 100p
TDA-33008 480p
TDA-33018 380p
TDA-3303 400p
TDA-3310 120p
TDA-3420 250p
TDA-3501 400p
TDA-3502 600p
TDA-3505 300p
TDA-3506 300p
TDA-3540 300p
TDA-3541 200p
TDA-3560 300p
TDA-3561 220p
TDA-3562 260p
TDA-3563 350p
TDA-3565 300p
TDA-3566 330p
TDA-3560 500p
TDA-3590 320p
TDA-3592A 350p
TDA-3640 350p
TDA-3650 300p
TDA-3651 250p
TDA-3652

TDA 3653 150p
TDA-3654 200p
TDA3710 320p
TDA-3800 360p
TDA-3810 300p
TDA-3950 300p
TDA-4050 250p
TDA-4180 400p
TDA-4290 250p
TDA4400 350p
TDA4420 180p
TDA-4421 400p
TDA-4426 250p
TDA-4427 500p
TDA-4431 200p
TDA-4437 450p
TDA-4440 250p
TDA-4442 320p
TDA-4445 250p
TDA-4500 360p -
TDA4501 450p
TDA-4502 900p
TDA-4503 400p
TDA-4505 300p
TDA4510 400p
TDA4556 600p
TDA4556 650p
TDA4560 450p
TDA4500 200p
TDA-4501 250p
TDA-4610 650p
TDA-4950 200p
TDA-5600 450p
TDA-5700 200p
TDA-5800 600p
TDA5820 480p
TDA-7000 200p
TDA-7040 250p
TDA-7050 200p
TDA-7211 150p
TDA7220 150p
TDA-7240 300p
TDA-7250 600p
TDA-7255 600p
TDA-7270 150p
TDA-7274 100p
TDA-8115 300p
TDA-8140 300p
TDA-8170 320p
TDA-8190 280p
TDA 8440 380p
TDA-8403 250p
TDA-9503 240p
TDA-9513 350p




LINEAR IC'S
— Cont.
TEA-1002 650p
TL0-61 40p
TLO-64 80p
TLO-7t 38p
TLO-72 55p
TL0-74 92p
TL0-81 40p
0-82 46p
TLO-83 &7p
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-555 6

180p
UPC-1032  60p
UPC-1158H2 70p
UPC-

1167CL
UPC-1181
UPC-1182
UPC-1183
UpC-
1185H2
UPC-1186  80p

CA  400p
UPC-1525C 400p
UPC-1536C 550p
UPC-1571C 300p

ZN-423  100p
ZN-424  100p
ZN425  320p
ZN-426  260p
ZN427  560p
ZN428  425p
ZN-429  215p
ZN435  340p
N448 510
ZN-459 190p
ZN-1034  170p
ZN-1040  640p
2ZNA-134+2150p
2ZNA 234E 920p
JAPANESE
TRANSISTORS
25A473  35p
25A4%0  60p
25A505 120p
25A-509  120p
25A550  150p
25A562  50p
25A-603  100p
25A606  300p
25A-608  15p
25A634  50p
25A636  50p
25A640  60p
25A673  20p
25A-684  60p
25A699  100p
25A-708  300p
25A715  80p
25A720  20p
SA-725  80p
25A726  25p
25A-733  30p
25A-747A 600p
25A-798  55p
25A-748  90p
25A-769  130p
2SA-770 2
25A771  130p
25A781  150p
25A-798  55p
25A-814  170p
25A- 30p
25A872  40p
2SA872A  50p
SA-886  90p
A 60p
2SA-907  650p
25A-909  700p
25A913  200p
25A916  30p
25A-921  50p
25A933  40p
25A93  40p
25A-935  40p
25A937  ao0p
25A939  140p
25A940  50p
25A950  25p
25A952  50p
25A953  80p
25A954  75p
25A-958  70p
25A-965  60p
25A-966  70p
25A968  T0p

25A-970

25A-979
25A-984
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25C-1106

85p

25C-1114
25C-1115
25C-118
25C-1161
2S5C-1162
28C-1e4
25C-172
25C-1173
25C-1195
25C-1212
25C-1213
25C-1214
28C1215
25C-1218
25C-1226
28C-1278
28C-1279
25C-1306

25C-1308K 350p

25C-1312
25C1317
25C-1318

28C-2221

25C.2228A
25C-2229
25C-2230
25C-2233
25C-2235
25C-2236
28C-2237
25C-2238
25C-2240
25C-2258
28C-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
28C-2320
25C-2324
25C-2329
25C-2331
25C-2333

25C-3175
28C-3178

60p
25p
80p
100p
60p
30p
600p
70p
250
120p
8op
60p

28C-3179
25C-3181
25C-3209
25C-3212
25C-3225
28C-3244
2S8C-3246
25C-3260
25C 3261
25C-3263
25C-3264
28C-3277
25C-3280
25C-3281
25C-3293
25C-3298
25C-3299
25C-3303

C-3719
46

BRBRR
b33
g

NN NN NN MR RA A N A AR AN
[xlxlsls] s13]
]
<

D-60
SD-602

NNIR N A

%
o
2
@

BRRBEENREEN
o o

N
@
o
5
3

MNN NN RN N
o
3
3

- 150p
250-1163A 220p
12

2SD-1164
25D-1168
25D-1169

R R RERRREREENRY
A
>
g

NN A I I A 9 0 A AT I I I I ) I A TS A
=] =] [s1-1-1-]
9
o

Op
a25p
280p

2SD-1608 210p
25D-1609 100p
25D-1632 500p
25D-1649 260p
25D-1651 270p
250D-1663 a50p
25D-1666 120p
25D-1667 120p
25D-1668 120p
250-1677 300p
25D-1739 a50p
25D-1783 100p
2SD-1815 100p
2SD-1825 120p
25D-1843 100p
2SD-1846 350p
25D-1884 300p
2SD-1910 280p

BRIDGE RECTIFIERS

W00s 1A/50V
wO1 1A/100V
w02 TA/200V
W04 1A/400V
W06 1A/600V
w08 1A/B00OV
BR81D 2A/100V
BR82D 2A/200v
BR84D 2A/400v
BR86D 2A/600V
BR8SD 2A/800V
BR32 3A7200V
BR34 3A/400V
BR36 3A/600V
BR62 B8A/200V
B8R64 BA/A00V
BR251 25A/100V
BR252 25A/200v
BR254 25A/400V
BR256 25A/600V
BR258 25A/800V
BR351 35A/100V
BR352 35A/200V
BR3%4 35A/400V
BR356 35A/600V
BR358 35A/800V
8Y164 1.5A/100V
8Y179 1.5A/800V
TRIACS

TIC206D —  4A400vV
TIC225D —  6A/400V
TIC226D —  8A/400V
TIC236D — 12A/400v
TIC246D —  16A/400V
TIC2530 —  20A/400v
TIC2630 —  25A/400V
T28000 —  BAJ40OV
THYRISTORS
{SCR’s)

2N.5061 —  0.8A/60V
2N.5062 — 0.8A/100V
2N.5064 — 0.8A/200V
C106D 48800V
TIC116C BA/300V
TIC1160 BA/A00V
TIC116M BABGO0V
TIC1260 12A/400v
TIC126M 1
2N.4444

BR103

8R303

87106

BT116

BT119

onan

TiCA4

TIC45

TICA7

17088

17089

17127

16/80H

15/85R

$G613

* XX N w W

VIDEO LAMPS

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

250-1941
25D-1984
25J-43
25450
280717
25K-19
2SK-49
25K-55
25K-68
25K-134
28K-135
28K-147
28K-192
25K-195
25K-197
25K-312
25K-323
35K-88

* *
UHF TUNERS

VIDEO LAMP FOR PANASONKC

CASSETTE DC MOTORS

v

£l

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

LI B B

w*
i CASSETTE TAPE HEADS
*

*

P

LER SR SR R AR 2

MONO HEAD

STEREO HEAD

MINI HEAD

AUTO REVERSE HEAD

R I TR I I T I

UNIVERSAL TRIPLERS
SONY ON/OFF SWITCHES
PHILIPS SWITCHES

K30, K35, K40, KT3, KT4

LI R SR AR AR

* x

* n

*

60p
69p

85p
105p

205p
s2p

500p

500p
L ANE L BRI BN 2N N

*

*
*
600p *
*
*
*

VIDEO HEADS

AKAI

VS-109/201/202/301/303 £24.00
AMSTRAD

VCR 4500/5200/9000 £14.50
VCR 7000 £17.50
VCR 6000/6100 £21.00
TVR2TVRIVCRA600/VCR4600 MKIl/

VCR4700 £15.00
FUNAI

E11/VIP1000/VP1400/VCRA000 £20.00
FISHER

FVHPS10/520/530/615/622/710/715/720/
72177221910 £14.25
VBS7100/VBS7500/VBS9900 £29.00
VBS7000/VBSS000 £29.00
FVHP975 £32.00
GOLDSTAR

8000 3HSSDB £23.00
GVHS51/GVH122/VCP4000/

VCP4100/VCP4200 £21.00
HINARI

VXL2VXLIVXLAVXL20VXL2S £19.00
VXLEV20H £22.00
VXLE £24.00
VXLBVXLIVXLIOV XL £24.00
VTVI00/VTV200 £24.00
HITACHI

VT1IVT14NVT33 £15.00
VTINTIINTI9 £35.50
VT3SVT38/VT39 £35.50
VT120VT220/VT225 £31.50
V13000 £14.00
VT5000/VT5500 £19.00
VT6500/VT7000VT8000/VT8300/VT8500/
VT8700/VTI300/VTIS00NVTI700 £16.00
VT8/VTS6 £41.00
vT65 £40.00
VT130/VT138/VT250/VT 255 £29.50
VTB1ENTE2ENTEIVTE4 £25.00
T

VR3605/VR3905 £8.80

VR3833/VR3906/VR3913/VR3914/VR3935/VR394%/
VR3954/VR396/VR3975/VR3985/VR3986  £8.80

JVC & FERGUSON
JVC/AKAVFERGUSON 3HSS

(FOR ALL MODELS) £8.50
JVC 3HSS
HR3300/HR3320/HR3330/HR3350/HR3360/
HR375(/HR3860/HRA100/HR7200/
HR7300/HR7350/HRD220 £8.50

FERGUSON 3HSS
3290/8903/8940/3VON/3V06/3V22/3V2U/3V30 £8.60

JVC 3HSSL PIN
HR2200/HR3660/HR7600/HR7610/HR7650/HR7700/
HRD110/HRD111/HRD120/HRD12/HRD225 £8.50
FERGUSON 3HSSL PiN
8904/8924/8341/8943/8944/3V16/3V23/3V24/3V3 1/
3V3IS/IV3E/3VIH/IV29/3V4Y £8.50
JVC 3HSSVA

HRD 140/HRD 141/HRD143/HRD150/HRD 157/
HRD158/HRD 160/HRDASSHRS 10/HRS 100 £18.50

FERGUSON
8945/8947/8948/3V42/3V44/3V45/3v46/
3V47/3V52/3V54/3V55/3V56/3V57 £18.50
8950/8951/3VBAFVIHFVH £23.00
3vas £30.00
3v43/3v63 £39.50
Jve

HRD170 £23.00
HRD565 £30.00
HRD725MHRD755 £39.50
JVC & FERGUSON

3V32/8942/HR7655 £27.00
HRD180/3V59 £33.50
HRD370/3V58 £33.50
HRD250 £34.00
LOGIK

VRI60 £22.00
MATSUI

VXS00E/VX600A/NV XB00A/V XB10A/
VXBBOAVXT70BNX7738 £19.00
VCRL3VX730 £20.50
VX735/VX755 £20.50
VX735A/NV X755A/V X765V X850 £20.50

GRANDATA LTD
FOR ADDRESS & PHONE

PLEASE SEE THE NEXT
RIGHT HAND PAGE —>»




VIDEO HEADS — Cont. VCR FERGUSON VIDEO MOTORS
3292, 3V00, 3V01, 3V16, 3V22 150p D

MITSUBISHI FINCHEOLLERS 3va3 obp C(:: meEL MOTOR

HS304/HS310/HS320/HS700 X AKAI 3v2930 120p ¥

HS306/HS710 s V$9300, VS9500, V59700, V59800 280p 3v31/32 85p | FERGUSON & JVC

HS303 . VS1, VS2, VS3, VS4, VS5, VS6, VS, VS10 360p gxgggg 80p | CaApSTAN MOTOR

HS301 - VS105, VS112, V5115, V5116, V5126, V5244, 80p | py.asare

3vaza3 65p | CAPSTAN MOTOR
V5245, VS247, VS248, VSE15, VSE16  280p A
NATIONAL PANASONIC V5201, VS301, VS303, V5304, VS603, VS66, | SVAV4S 65p | PU-55371V

4HSS-3HSSN V5607 VP58-PE2 280p 3v34/54 65p | DRUM MOTOR
3vs5 65p | PUdB414

NV3000/NV300/NV7200/NV333/NV7500/NV7800/ | VS125, V155, VS165, VS220, VS240, VS250,

NV7850/NV322/NV332/NV340/NVIGO/NV2000/ | VS512, VSX9 280p | V859 36465, 8950-8951, FV10-11, FVK"‘,& B owen

NV2010/NV7000/NV8170/NV8200/NV8400/ P

NVB600/NVE610/NV8620 £8.00 | AMSTRAD FISHER NATIONAL
VCRA500, VCRA600, VCRA600 MKIL, VCRA700280p REEL MOTOR

NATIONAL VCRS200 360p | VBS7000 245p | piyno135v5L

’ 1
NV777/NV330 X VCR7000 360p \F!\?:P%z%o FVHPS30 g‘;’:’ FOR NV333, NV366
NV430/NV460 g

N % | encuson TTENTim | e

- , . 907, P | REEL MOTOR
NV366 ’ 3v00, 3v16. 3v22, 323 280p | pyppgis, 715, 725, 830 120p | 4-529v-10800
NV180 X 3v29, 3V30, 3V31, 3V32 280p

NV370/NV380 . 3v35, 3V36, 3V38, 339, 3v42, 3va3, 3v4q, 3vas, | GEC SHARP
NV788 [ 3v48, 3V63, 3V64, 3V55, 3V66, 3V57, V58, V59, | 4000 150p | REEL MOTOR
NV810 . 3v64, 3v65, FV10, FV11, FV12, FV14 280p RMTOV 1008 GEZZ
N850 . HITACHI SONY
NV870 X FISHER VT4, VT-33 100p
NVG15 g FVHP420, FVHP520, FVHP530 360p | VT.5000 120p | CAPSTAN MOTOR
NVG30 : FVHP615, FVHP710, FVHP715, FVHP716, FVHP722, | yT.5600 130p | A-6751131A FOR SLC6
NVG33/NVGASNVGAE L FVHP725, FVHP830 360p | VT.8000 60p gaﬁ’;&“o'\ggg%im
NVGAO/NVG130 2 FVHP905, FYHP970, FVHPI80, FVHP990  360p | yT.8500 60p
NVG400 z VT-9300 sop | VIDEO LAMPS
NVGI0/NVG11/NVG12NVG14/ HITACHI VT.9500 50p | VIDEO LAMPS UNIVERSAL
NVG16/NVG120EM g VT11, V33 280p | VT-9700 60p | 12V60mA (300mm WIRES)
NVG18 - VT61, VT62, VT63, VT64, VT65, VT86,VT88, VT110, | VT-14.17-19-VT35, 38-88 PANASONIC VIDEO LAMPS
NVG20/NVG21/NVG22/NVG25/NVG28 . VT122, VT120, VT128, VT130, VT135, V138, | VT52-62, VT64-65-86 150p
NVG50 - VT150, VT168, VT220 280p IDLERS & PULLEYS
NVG7308 . VT5000, VT8000, VT9300, VT9500 280p ITT REPLACEMENTS
NVH70 - VR3605, 3905, 3935, 3985 100p
NVH65/NVD80 - nr VR3913, VR3914 100p HITACHI
NVG7/NVGY - VR3605, VA3905, VR3OS, VR3985, VR3MEE, [y Eraficy IDLER
CAM CORDER VEH 0366 : VR3993, VR3994 360p Seoeon! n
CAM CORDER VEH 0292 - VR3913, VR3914, VR3943, VR3954, VR3963, | HR-3300, HR-3330, HR-3360, HR-3660 150p | oo aB)
VR3984 360p HR-4100 180p
N.E.C. HR-7200 70p | JVC
N9011/N9012/N9013E/N9014E/N9014G/N9015/ | JVC HR-7600 80P | |DLER ASSEMBLY
NSO16/N901A £27.50 | HR300, HR3330, HR3360, HR3660, HR4100, | HR-7610 95p | PU-47752
N911A/NO1SA/NI16A/917 £37.50 | HR7700 280p ::-;ggg ;g: ';GKsE ;JOPZ LDLER
% -51

ORION ::;égg, HR7300, HR7600, HR7610, anggg, A b | e Garven
VHIVHSE5/VHE00/VHT00/VHE44/ HRD110, HRD111, HAD120, HRD121, HAD140, | HAD-110, HRD-111, HRD-120, HRD-225 = 100p | FL.28378
VH300/VH1000 - HRD150, HRD160, HRD225, HRDA55, HRDS6s, | HAD-250, HRD-456, HAD-565, HRD-566, HAD-725. | J0RR DB

HRD725 280p | HAD-7SS 100 | FAST FORWARD IDLER
PHILIPS HRD-170, HAD-180, HAD 230, HRD-370, HRD-430, | LASE 7!
VR6460/VRE520/VR6920/64VRE0 . MITSUBISHI HRD-530 130p

VRE711 4 HEAD K HS200, HS300, HS301, HS302, HS303, HS304, | MITSUBISHI NATIONAL
6920 : HS310, HS320, nggo s 280p | o000 IDLER

HS306, HS307, HS400, HS710 280p

SAISHO NATIONAL SANYO
VR100/VRE0SVRTOSVRSOS/VRIOS! NATIONAL NV-300 ?f:f_ ;_Z;‘#f,fzo,
VR1000/VR1200/VR1600 . NV100, NV180, NV300, NV333, NV340, NV366, | nv.333

VR3300X/VR3600X/VR3650/VR3800 . NV600, NV688, NV777, NV788 280p | Nv-777 SHARP
VR3200 . NV230, NV370, NV430, NV460, NV730, NV810. | Nv-2000 IDLER
VR3300/VR3600 . NV830, NV850, NVBT0, NVB90, NV2000, Nv2010, | Nv-3000 NIDLO0OS GEEZ
NV3000, NV7000, NV7200. NV7800, NV8600. | nv.7000 IDLER
SAMSUNG NV8610, Nv8620, NVG14 280p | Nv-7200 NIDLOOO6 GEEZ
SVX301/VBIOWVBI1 OVVTS 10V T320VT5600/ NVG?, NVG19, NVG12, NVG18 360p | Nv.8600 SONY
VX510/VX511/VX520/VX616/V X626/ NVG21, NVG25, NVHES 360p | NV-7500, NV-7800 110p
VXE2IVXT17 £22.00 NV-340, NV-366 140p
6300/370097 £27.00 | PHILIPS NV-500, NV-788 120p

REW. PULLEY
A-6706-348-B

REW. PULLEY
VR6460 280p | Nv-230, 260, 280, 370, 380, 430, 450, 460, 465, 600, | A §706.391-A/8

SANYO VR2020, VR2021, VR2022, VR2023, VR2024 360p | 630, 730, 810, 830, 850, 870, 830 135p
VTC5000/VTC5400/VTCE600/VTCE500/VTCM 10/ -
VICMIIVTCM20VTCM2IVTCM25  £23.50 | SANYO PHILIPS SERVISOL
VTC5100/VTC5150/VTCE300 £25.00 | VHR1100, VHR1300, VHR1500, VHR2300 360p | VR-6460 170p | PRODUCTS
VTC5350/VTCE370VTCNX 10V TCNXISVICNX20/ | VICS5000, VTC5150, VICS500, VTC9300, VICMI0, TG ANYO V. HEAD CLEANER
VTCNX30VTC5500 £25.00 | VTCM20 280p SWITCH CLEANER
VTC9100/VTCIB00/VTCIE5VTCI500  £28.80 VTC-5000 75p | SILICONE GREASE
VTCI350/VTCI366 £28.80 | SHARP VTC-5300 100p | FREEZE IT
VTC56500 £30.50 | vcagt, vC3ase, VC2300, VC3300, VC7300, vC7700, | VTC-5500 95p ;%A:V‘S%%‘(‘:NER
VHR1110/VHR1150/VHR1300/ VC8300, VCO100, VC9300, VCI500, VC9700 360p | VTC-9300 220p AE%KLE e
VHR1700VHR2300 £21.75 | vCags, VC481, VC4B2, VCAB3, vC4gs, vCage, | YHR-1100. 1300, 1500 100p | SERO DUSTER
VHR3200/VHR3270/VHR3100/VHR3150/ VCS81 VCS82, VCS83, VC585 360p | SHARP PLASTIC SearL
VHR3400 (FVH-P15) £22.50 | vCe51, VC681, VC68S, VCT50, VCT80, VC781, |\ ag4meainge s GLASS CLEANER
VHR1200 £22.00 | vC7gs, VC787, VC793, VCT72 360p B
VHR1500/VHR2500 £36.50 VC-6300 150p If you purchase more

SONY VC-7300/7700/7500 150p than one Servisol
SHARP VC-8300 150p product postage will
VC300VCIBIVCIBIVCIBEVCIBINCIBEVCagy | SLCB. SLCE, SLCT 360p | VC-8381, VC9100 125p be £2.00
VOBV CAB6/ C3300/V CB38 1 VCaT00NCo300, | SLCY. SLC20, SLC24. SLC30, SLC33, SLCA4, | VC-9300, VC9500 135p

SLHF100, SLF1, SLF11, SLF25, SLF30, SLF60, * ok ok ok ok ok ok Kk
VC9500/VCI700 £17.00 | 2000 ' : g " Seop SONY UNIVERSAL
VC582VCE8IVCE51VCE8INVCTSW SL-C5, SL-C6 140p THIPLERS

450p

VC780/VCT781 £17.00 sc.C7 140p

VCE00/VCE300/VCT300VC 7700/ VCR BELT KITS 5C-Co 165p
d* Kk ok ok Kk ok K N
* Kk ok ok Kk ok K K

VC7750/VC8300 £40.50 SL.8000, SL-8080 200p
SONY ON/OFF

SONY AKAI TOSHIBA
SWITCHES
200p

DSR-35R {FOR C20/C30/C40/SLF 1UB/SLF 1E) \\;;1100 V-55/57 85p
* ok ok ok ok ok Kk ok X
* ok Kk ok k Kk ok Kk K

2 PIN £16.25 VS-2EG V-5250/5280 230p
DSR-43R (FOR SLC7 RANGE/SL5000/SL5100/ V54 V-5480 210p
SL3000) 1 PIN £14.00 VS-SEG V-5475 160p
SONY THYRISTOR
SG264A 800p
* d Kk d Kk Kk Kk K K

. V-7540 160p
TOSHIBA Ve o V-8600 150p

LR I R R

PHILIPS

V21V31/V33VE0VEIVEIVIE0 £17.00 | 2 9700 V-9600 85p
V5557 £9.00 | y5.9500 R EEEEEEEEEE R
VIINTINTANTSVBINBIVEIVEY * MOD KIT TAPE CREASING  »
V85/V86/VE7 £18.25 | AMSTRAD * AMSTRAD *
SWITCHES
150p
K30, K35, K40, KT3, KT4
* K* Kk Kk Kk K K

SERVICE AIDS

va3 £23.00 | Rr123 # VCRA50, 4600, 4700 620p *
V5470/V5480 £18.00 | yCR4500 & MK2 Y R R R R R

TRIUMPH il CASSETTE HOUSING

VRI501/VR9I511/VRI592 £22.25 | ycR-7000 FERGUSON

3v38-39 £24.00p
SEE PREVIOUS PAGES FOR MORE avaz a3, 3vaass £24.00p

Jve

e GRANDA A BARGAINS HRD 110, HRD 120121, HRD 225 £24.00p

HRD 140-141, HRD 455-725 £24.00p

(2 B B B B RS B R A EEEE A S DR R
LB R S B B RS S R AREEEE A DS




40008 SERIES 74 SERIES T4HC261 7418114 8255

N EW CMOS IC's 7400 74HC253 7415122 8256

4000 7401 74HC257 40p 7418123 8257

4001 7402 74HC258 7415124 8259

PRODUCT & s rariczso as1zs oo
: Kie 2408 74HC273 7415126 8272
74HC279 7415132

STK 085 1050p 7 7405 74HC280 7415133 ggg

> i = s
its 2407 4HC29, © sop 8283
STK 31021l 600p 410 7408 74HC298 7415139 284
P e g
4HC356 opTO
STK 3152 Il 1150, 4012 7413 7aHC365 34p 74818 8288
P a2 ;2:2 pce JaL i e COUPLERS
74HC367
STK 4019 600p 44 7417 74HC 368 izisas-ﬂns
ﬁ:? 7420 LSt isd 4 5PO256AL2
STK 40321l 650p ;. T ZBOACPU
019 74HC377 Z80BCPU
STK 40421l  900p a0 78HC386 Z80ADMA
021 Z80AP10

STK 41321l 750p 22 Z80BP10

4023 280ACTC

STK 417211 1050p <2 ' aoecTC
STK 41821l 1100p et
STK 4231 11 1650p e rewal

745387

STK 4432 900p 0p Z:% LED OISPLAYS
STK 5331 500p o
STK 5333 750p To1ss MAN 74

75162 MAN.4640

STK 5335 500p 75182 MAN.8910
75183 DL.747
STK 5337  850p

STK 5338 500p 74HC4015
Jancaste SOLDERING IRON
STK 5339  700p Takicaozo
Tz d ANTEX XS25W 240V Soldering Iron 240Vac

IS ol 850p 74Hcd028 Spare Element for X525W 240V
STK 5462  550p TanCaoas ANTEX C15W 240V Soldering lron 240Vcm

74HCA050
74HCA051 Spare Element for C15W 240V

STK 5466 850p 74HCA052
74HC4053
STK 5467  500p Jancaogo

STK 5478 650p e rarCaoee 3 DESOLDERING PUMP

74175 74HCA075
74176 7AHC4078
STK 5479 400p Ja180 7ariCa094 68 Desolder Pump 350p
74182 ;::gﬁ;? Spare Nozzle 60p
STK 5725  600p 7152 7aHCa351

7415 74HC4510

74197
STK 5730 600p 74393 ;::g’:g:}: SOLDER MOP 65p
74HCA515

STK 6732 1500p 74HC SERIES 74HC4516

HIGH SPEED 74HCA518

STK 7226 800p e

STR3212  330p T Taticrres SOLDER

7aHC04 74HC22106 7415687

74HCA40104 18 SWG 500«
STK 7310 650p Tancos 74HC40105 CoMPUTER nawe s oog
74HC11 74LS SERIES

STK 7561 800p 74HCT4 LOW POWER
74HC20 SCHOTTKY
STK 8280 I TrL

1950p 74HC21
) | 195 e SOLDERING IRON
P 74HC32 o STAND
STR1195 450 Jaice1 4o0n
P 74HCT3 Soldering Stand

STR 1229 550p Jancna > Spare Sponge
80p

74AHCTS
STR 3113  330p i

74HC8S

STR3135  330p yancas o5 FLOPPY DISCS
STR3132  330p 7abcio0 - %
74HC112 54 inch DSDD (10 in box) Branded Name £6.00

STR 3214 330p 7aHC113 op | 5% inch DSDD (bulk pack) 25 £10.00
STR 3215 330p 24HC125 3% inch DSDD (10 in box) Branded Name £11.00

74HC126 3inch CF2 Branded Name £2.10

STR 3315 330p Z/::g:ﬂ 3inch CF2D Branded Name £2.50
7aHC133

STR 4142 650p nHO3

STR 4512 500 74HC139 e s

STR 5214 (550p e = oau ERVIC

p Tatr2s * % *

STR 5314 650p 74HC154

74HC155

74HC157 Each Kit Contains
STR 20005  550p nHC1s8 =n Belts Set, Pinch Rofler, Tension Band & idler Tyre
STR 20013  550p Tancies NATIONAL NV300/NV340 580p
;A:E:gg NAT!IONAL NV7000/NV7200 550p
STR 30110  330p Tnce NATIONAL NV2000 625p
7aHC165 FERGUSON 3v35-36, 38-39 550p
STR 30112 330p TanCiee FERGUSON 3v29/30 625p
i JVC HRD110/111/1201225 550p
STR30M8  330p 7anC175 IVC HR7200 625p

741 1
STR 30120 ~330p e Jasns HITACHI VT11AT33 625p
74HC190
STR 30125 550p 7411C191 PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE HOLDING 5000
74HC192 ITEMS AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES.
STR 30134 330 74HC193 Please send £1 P&P and VAT at 15%. Gowvt, Colleges, etc. Ordars accepted. Quotations given
p 74HC194 tor large quantities. Please allow 7 days for delivery. All brand-new Components. All valves are
74HC195 new and boxed. Prices quoted are subject to stock availability and may be changed without

STR 50020 650p asp  74HC221 notice.

STR50213  650p Tancs GRANDATA LTD

STR56041 650 aricaan K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
P aricaas SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND

74HC243
Telephone: 081-900 2329 Telex No: 932 885 (S it} Fax: 081-903 6126
STR 58401 Goop ;::—:gg:g elephone Access & Visa Carde:cxce;)led. Open l\golr:g;clu)n Salau)tday.




Broadcast Engineering titles from McGraw-Hill
. . . for expert information to help you stay ahead

[J Colour Television: System Principles, Engineering Practice, Applled Technology
by G Hutson, P Shepherd and J Brice n

A complete update of the classic engineering text “Colour
Television Theory”. This new book covers all the latest advances in
modern colour television engineering including digital dual-channel
sound for TV broadcasts, video measurement and test signals.

ISBN: 0 07 084199 3 464pp August 1990 £47.95

[0 Television & Audio Handbook For Technicians & Engineers
by K Blair Benson & Jerry Whitaker

A technician level reference that covers all aspects of the production, transmission, reception,
and reproduction of video and audio signals.

ISBN: 0 07 004787 1 512pp February 1990 £39.95

[0 Cable Television Technology & Operations: HDTV and NTSC Systems
by Eugene Bartlett

&Cﬁ m The complete introduction to standard NTSC and HDTV systems
Technology — this new book outlines everything from start-up procedures and
& Operatiers development of the industry, to the present day.

You'll find practical guidance on:

Coaxial Cables & cable systems; Head-End Systems; System
Design & Network Topology; Test Procedures & Measurements.

ISBN: 0 07 003957 7 390pp April 1990 £39.50

}» TV: Advanced Television for the 1990’s
by D Fink & K Blair Benson

This new title provides a detailed comparision and analysis of the different HDTV & ATV
systems in Europe, Japan and the USA.

ISBN: 0 07 020983 9 350pp August 1990 £39.95

All titles are available from booksellers, or you can order using coupon below:

L JU
[ ] Please send me more information on the titles ticked above c-‘ ‘;
[]1 wish to order the titles marked above. Please send to the address marked below: Iin '
[ Tencloseachequeforf ..o, NaME: ..o
made payable to ATrERS: 1ok rocs s bur oot - 5 st 3 an'sim /M A 4 A s Sl

McGraw-Hill Book Company (UK) Limited

[ ] Please charge my credit card:

N O e e P g et e g ST o £ -0 - G RARI s || 6 A e T i D T sl s e s VLA AT « 9 AL APV, 7 b3 <

EXp. Date cos ias. o rsumsesasaain s siiiin e pentit mr sapte gz, | g i Tk el e s o AT e s e EE Dy e T R R -
AT L For orders and enquiries, please contact Ann Scott at:

Acess/Visa/Am Ex/Digers Cagd McGraw-Hill Book Company (UK) Limited,

[ 11 enclose my official company invoice, Shoppenhangers Road, Maidenhead,

please charge my company. Berkshire SL6 2QL

Tel. (0628) 32981 Fax. (0628) 770224 Telex. 848484
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PARTS PROBLEM?,

For i l

Sharp 53 ' Phone David Allen

“gase 0734-876444

G di Phone Stan Perkins
rundig 0734-876444

PhiIips/Pyé Phone Frank Pratt

Whirlpool 0734-876444

Ferguson

GEC | Phone Philip Pratt

Fidelity ~ 0734-876444

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

i Phone Mike Curtis
= 0602-870789

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

NO PROBLE

M

TELEVISION OCTOBER 1990

Willow Vale Electronics Ltd
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HOW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.
HAMEG OSCILLOSCOPES B & K PRECISION CRT ANALYSER-RESTORER

HAMEG are Europe's top selling DUAL TRACE OSCILLOSCOPES. Select from four superb models. All, with e S
ihe exception of the HM 1005, oorporates & uselul COMPONENT TESTER, Size - all models - 285mm x| The number one CRT Test instrument. Over 5000 U.K. Television engineers

145mm x 380mm. Clear display 8 X 10cm. Mains supply: 110/125/220/240V AC 50/60Hz. wouldn’t be without it.
All supphied with 2 PROBES, a COMPREHENSIVE MANUAL and a 2 YEAR WARRANTY. * All CRT's checked identically including all in-line and one gun type * Tests alt three guns of colour CRT's

ly under actual operating conditions (mode! 490) * Exclusive multiplex technique (model 490)
HM203-7 20MHz STANDARD

" Measure true dynamic beam current that actualty passes through G1 aperature to screen ° Measures ail

i’fggﬁ:azo" shorts and leaks — preserving more CRT's * Tests focus electrodes lead continuity finding f_aults that other
* Bandwidth: DG-20MHz Testers miss * Uses most powerful restoration method known with minimum danger to CRT * Rejuvenated CRT's
* Sens: Chi., Ch2., 2mVicm guaranteed as new for two years * Obsolescence proof. Perpetual set up chart up-dated and new adaptors
* Timebase: 0.2s-20ns/cm development * Tests and rejuvenates VDU's and Qscilloscope tubes * A range of over 40 CRT base adaptors
* Triggering: DC-40MHz available * Increase profit * Pays for itself in months.
* Active TV-Sync-Separator PRICES
+* Variable hoid-off Model 490 Tri-dynamic three meter instrument Inc. 6 common adaptors £446.00 + £66.90 V.A.T.
+ Trigger LED indicator Without adaptors ... .. . ... £393.00 + £58.95V.A.T.
* Calibrator: 1KHz Square wave Mode 480 Single meter instrument Inc. 6 common adaptors. ... - £334.00 + £50.10 V.AT.
* Component tester Without adaptors.......... CEE R T . . £281.00 + £42.15V.AT.
* Plus many features Technical leaffets avallable. GET INTQ PROFIT NOW!
FREE Securicor Delive
2] SADELTA FIELD STRENGTH METER TC-402C
HM604 60MHz UNIVERSAL THE SADELTA FIELD STRENGTH METER TC-402 has been designed to measure the
SPECIFICATION n signal levels delivered by the antennatoa TV or FM recewver, in order 1o test the performance

* 2 Channels

« Bandwidth: DC-60MHz

# Sens: Ch1., Ch2., 1mViem

* Timebase: 2 5s-5ns/cm

» Tnggenng: DC-80MHz

* Active TV-Sync-Separator

» After delay trigger

« Sweep delay * Delay line

« Trigger LED indicator

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

» Plus many more superb features

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 freq

* Digital tuning display (3 digits)
for direct frequency readout.

* Accurate 10 turn tuning

Price £610.00 + £91.50 V.A.T. FREE Securicor Delivery potentiometer
§ HM1005 100MHz UNIVERSAL 3 CHANNELS-UP TO 6 TRACES * Built-in loudspeaker enables
s SEECIPCATION monitoring of soundin AM/FM,
+ Bandwan OC-1ooMHz * Meter measurement in voltage
* 58NS . - m g
 Timebase A: 2.5s-5ns cm and dB from 20[1.\/ (26dB/[.LV)
it bl » Continuity tester 0-500 ohms.
After del; Delay lin
2 e iy rogr + Doy s + Fully portable (oattery).
« Overescan LED indicator » Sturdy carry case.
\ - , s A i Sa wauo Price £259.00 + £38.85 V.A.T.
aa = S » Plus many more excellent features
i 3 .50 V.A.T. ricor Delive SADELTA COLOUR PATTERN GENERATORS
Pricait7az 00+ L 11850 VAT FBEE Securicor 2 THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS s intended
f oduction, installat d f both col d hrome TV sets. vid
> Digtal Sorae HM205-3 20MHz DIGITAL STORAGE ancComiuter ontors InGrger 10 ool anc st 1he varius ararelor gt sichaDi
« Anaiogue real ime (Same as 203-6) e —a s patterns are provided. The technician has ready access to Laboratory. workshop and fieid use
* Bandwidth: DC-20MHz i Em%mgbeendesugned using the latest micro-technology o achieve truly podket

* Sens: Ch1., Ch2., 2mVicm

+ Timebase Analogue: 0.2s-20ns/cm
= Timebase Digitai: 5s-2usicm

* Triggernng DC-40MHz

+* Active TV-Sync-Separator

* Max sampling rate: 2x 5MHz

* Memory: 2x1024x8 Bit

* Dot joiner - S
« Printer/plotter output /

= Component tester Py

* Plus many more usetul features

Price £610.00 + £91.50 V.A.T. FREE Securicor Dellveryv

ﬁq\ B.K.'s CRT TESTER-REJUVENATOR
Tests and rejuvenates blue, green &

size nstruments. Infernal re-chargeable Ni-Cd's. Supplied with 8V power supply charger
Size 13tmmx 81mm x 23mm

T.V.PATTERN GENERATOR PAL MC11B UK
» BandV(21-34) ~ O/Put 10mVinto 750hms
« Bandlli(5-12)  + Soundoutput

" RAL Price£124.95 + £18.74V.AT.

e

PAL VIDEO COMPOSITE GENERATOR

« PALB.G. » Audio O/Put 10mv
» O/Put 1V p.o. @ 750hms » Switching 12V @ 4K7ohms

Price £124.95 + £18.74VA.T.

red guns separatety. Fitted with delta and
;[—‘):' P.I.L.gsod:ets. Compact size 120 x65x60 - R.G.B. PATTERN GENERATOR
2 mm. Supply 240V AC « O/Putsigs. PosRGB  * O/PUtTILSVP-P
Neg. Composite » Blank Pulse etc. CCIR
Price £32.00 + £4.80 V.A.T. Price£111.95+ £16.79V.A.T.
B.K.’s REVOLUTIONARY DYNAMIC 'LOPT' TESTER DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
Revolutionary L.O.P.T. tester. Operates ; i
in d;namic mode which actually tests the * POC‘f’et Size “' \ * Pogket Size
L.O.P.T. under high vottage conditions *» =50°Cto + 750°C * S.D'g‘ LED
without de-soldering or removal. m » 1°C Resolution -_ Display
Size 75x100x40 mm. Supply 240V AC A « 0.5"LCD \ g \ » Freg. Range
Price £25.99 + £3.90V.A.T. » Supplied with \ E ;0H2|t0 ZO%MﬁZ
it hi vV ——  « Resolution0.1Hz
THANDAR SC110A PORTABLE OSCILLOSCOPE - Fulltig fac. inc. TV frame etc. _ thermocouple -\ Sensityi
h Sensitivity 10mv
« Only2Ya"thick  « Battery ormains adaptor Price £59.50 + £8.92V.A.T. Price £89.00 + £13.35 V.A.T
» Fitsnabriefcase  » Size 255mm x 148mm x 50mm < - e
* Sers. 10my ACCESSORIES DIGITAL CAPACITANCE METER  PRICE

» Bandwidth 10MHZ 5y Case £6.25 + £0.93VAT
) Probe£7.50 + £1.30VAT
Price £249.00 + £37.35 V.A.T. Mans AGaptor £7.30 + £1.00VAT

* High Accuracy * 8 Ranges £38.00
* 0-1pf-2,000uf  * Accuracy +0-5%  + £5.70 VAT
* LCD display * Fuli scale +1 digit Case Included

DIGITAL LCR METER = INSULATION TESTER 500V
. + Electronic battel
* LCD Display Esé:rta?edc K The THANDAR TP1LOGIC PROBE and TP2LOGIC
* 18 Ranges i * Measuring Voltage PULSER are effective and economical tools for checking
» Inductance 1pH - 2H i 500V DC both TTL and CMOS circuits. TP1 can show 14 different
» Capacitance 1pf—200pf | stats * Measuring Range circuit conditions and can detect pulses down to typically
+ Resistance 1 ohm - 20Mohm 0-100Mohm ice £23.00 10ns. TP2 caninject a signal directly into a circuit without
+ High acurac + Centre scale 2Mohm Price £23. damaging sensitive components. Together they can
'9 y . +£3.45V.A.T. stimulate and monitor responses of components ‘in
Price £95.00 + £14.25 V.A.T. | Price£65.00 + £9.75V.A.T. each circuit’, greatly aiding fault finding.

Colleges, P.L.C.'setc. Large S.A.E. for technical leaflets of complete range. UNIT 5, COMET WAY, SOUTHEN D-ON-SEA,
De d
= ESSEX. $$2 6TR ' TEL: 0702-527672
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UK’s ONLY CONSUMER SATELLITE SHOW IN 1990 — AND YOU'RE WELCOME

HOSTED BY BRITAIN'S BIGGEST-SELLING
SATELLITE EQUIPMENT MAGAZINE

Come along and meet Astra, BSB, NEC,
Cambridge, Echosphere, Discus,
Diskxpress, Chaparral, PR

Technology and many many

more to be announced!
WH AI *Trade enquiries tel 071-485 0011

WEMBLEY CONFERENCE

CENTRE 10 am-6 pm

Friday Saturday Sunday

» October 19-21




1T I Lt
. Servicing 1he /alarﬁ

?3).‘- WHAT THE WHOLE TRADE 42
‘\@ IS TALKING ABOUT />
~S THE ALL NEW HRS CATALOGUE R
\" £y

“YOU WON’T BELIEVE YOUR EYES” ™
OVER 650 PAGES PACKED WITH EVERYTHING FOR THE

SERVICE, RETAIL & COMMUNICATION TRADE

% BRAND NEW
FORMAT

% OVER 140 PAGES
FULL COLOUR

¥ OVER 2,500
% 56 SECTION ILLUSTRATIONS
INDEX FOR TO HELP YOU
QUICK AND IDENTIFY THE
EASY PRODUCT MORE

REFERENCE EASILY

IF YOU HAVEN'T HAD YOUR COPY YET

YOUR MISSING OUT!!
BUT REST ASSURED OUR SALES FORCE ARE WORKING FLAT
OUT TO GET YOUR COPY TO YOU A.S.A.P.
HOWEVER IF YOU DONT HAVE A REP CALLING RING 021-789 7575

NOW!!
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wewowyswrr e G,G.L.COMPONENTS suv W
QUALITY, BRANDED COMPONENTS > e
REPUT;\TION COUNTS WITH US * PO BOX 72, UNIT 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 5AL f
PHONE (0228) 39693/20358 FAX (0228) 515127 ==
CAPACITORS INTEGRATED TYPE PRICE(E)  LINE O/P TRAN
WFat2sev. ... .20 CIRCUITS TDAITT0A 370 [)Ec(,!mo(] RA ss F'ZfﬂﬁTT%EONTR%Li TVPET RANSESTORS a0 HERDS
= 2 Toarro 30 = z 9 ] ! PRICE AkaiVS1/5.. LB
10UF at 250 & TYPE PRICE {£) TDA2003 E FERGUSON 1790/t _.....7.96 Ferguson TX9U/S .. . 1450 BC307 10 Alba 4000 2%
e B hann 25 TDADS 150 FERGUSONTX90(14) 1975 Ferguson TX9/10 .. BC3 10 Amstrad 4500 1995
o= "o HAII! 3o TOAZOI 5.553 FERGUSONTX90(20") 2750 N/ext. ... 129 BC337........... .10 Amstrad4600. 1950
TUr sty o LAMAO. 275 50 FERGUSON TXI00 90D 1995  Ferguson TX9/10 Text 1285 BC547/8 .10 Amstrad 6000 .. 2850
T0A2030 180
100UF at 250V i LAdas. Y Top. . Egggﬂggx&()mnobls.% Ferguson TX Stereo. . BC557/8 10 Amstrad 7000 .. 219
LAA460 245 2 100 Text.. . 1295 BC639. .20 Amstrad 5000 1995
LA4461 245 %"\2270 295 100D FST 2150 FergusonTXS(]Bascc 1895 BC640 .20 Ferguson 3v00/39 129
DIODES LA7800 29 mﬁgggg 200 FIDELITY ZX2000 14"/20" Ferguson TX100 Text..14.96 BD238 40 Ferguson3v32 19.95
. o - LA7801 29 DA %-m {Inc. Mod.}. ......1250 Ferguson TX100 Stereo14.95 BD677 65 Ferguson 3v44/55 2%
AoM & M29381 795 TDA2:4I = 96 FIDELITY ZX3000. Ferguson 3v23 1495 BF337 .30 Ferguson3v43
BY12) : o MC100. 49 TDAZ;GO 2% 140" 1150 Ferguson3val 1495 gr422 35 Ferguson 3V64/65 .
] 0 Meruagre s JDAIK lg FIDELITY ZX 22 /26" .. 22.96 Eergusong\ﬁg -:g-g BF423 .35 Ferguson FV11/1
RS T8 saaiz 4z TS ; HINARI CT4/5 19.95 Fggﬁ;"é‘m o o B 35 Fisher FVH Series
A g e SAAIZS! ag TOAZT 75 (T Compact80 11D 1995 [CEUNE. 0 N B 95 Hitachi 8000'9300
BY2290800. % SAAIZI 535 [DAZTY 3% TTOVC25032. 895 ol ML iges BFTST .70 Hitachi VT11/33€ ..
BYX55/600 30 SAA5000A 395 578A 295 |TTCVC800123. . 2895 ooopone. 1396 BRI03 75 Hitachi VI17/19E. .
TDAZ579. 375 rundig TP2 139 . .
INGDO7 . ...10 SAAS010 4% o ITT CVCB23P. 12%  Gryndig TPa00 Text . 1395 BT1S1800 135 Hitachi VTB3E..
TN5408, 20 SAA5012 ‘495 TDAZ581. 200 TTCVC830........ 1595 Grundig TPE30/650 1495 BUIB.. ... 150 HitachiVT120......
BZX61C (1.3 Wat) SL1430 195 JDA282. 200 TTCVC1I00. 1995 Hinari CT5. ... n% BUNBA 145 Hitachi VT130
av7, 56, 618, 75, B2, Sv1,  SL1431 195 TDAZ91/3 .. 200 [TTCVCI50. 39  Hitachi 9300, .. . 1495 BU208D 195 Mitsubishi 302
v 12v, 15y, 18v, 24v, 20v,  SL1432. 175 TDA2S%4 ... 2% / 15! ) } itsub :
ITT CVC12001 1995 Hitachi VT64E. 159  BU426A 135 Mitsubishi 303
33u, 47v 68y, T5v. 120v, 130v STK5332 695 TDAZS%5 4%  [TTCVCI204 . 1295 ITTFS80 1095 BUSOBA. 150 Mitsubishi307.
Pkisof Spervalue.........1.00 STK5333 1250  TDA2600. 635 MATSUICI410/1420 %9 ITTRG30S 1450 BUSOBAF 1% P o ‘NVZSU
STKSA21 4% TDABIIA. 150 o0t 19 . oasOE e
PHILIPS CTX 1472 ITTRG306. 14.50
20 19.95 BUS08D . 195 Panasonic NV333.
gwﬁé 8% %ﬁ%?gg“ 235 PHILIPS KT3 1495 (TTVSaN/Tex 1456 gUsoRDF 235 Panasonic NV366
8! 195 o ITTVS5 Text 15! y i
EHT. TRAYS s1iyang 7% TDA3I0 39 PHLIPSKID. 2% G NG Tae BUV 250 banasonc N370.
Continental 30AX Focus 8.95 PHILIPS K40 nn f T iaas BUTOS i
STKT8 7% TDA3SA0 2% Panasonic TNQ1621 . 1995 335 Panasonic NVISD.
I[%'ETC(?\%L%OC/S:JSO - 9% STRaAt ‘675 TDA3M! 2% PHILIPS 2A.. 2150 ponoconic TNO2607 2% BUBD? 130 Panasonic NV688 ...
........ 695 STRI0%0 89 TDATH0 ‘495 SHARPCI410 BB panasonic TNO2B11 2250 BUSZA 250 PanasonicNV130..
PHILIPSKT3. ... .79 Stps o i
RBM T207224 B TRA211 450 TDA3S61A 4%  ON/OFF SWITCHES  PhiipsGITtRN/Text 1295 BUS07 295 PanasonicNV777.....
THORN 9000, 800 STR40090. . 795  TDA3562A 550 1x9/10 Standard 100 PhilpsGilIRText . 1295 BU908 195 Panasonic NV788 ...
VERoAL B0 STR1z 495 TDA3562A (TFK). 675 130/10 Remote. 175 PhilpsKI330N/Tex.. 1285 BUTIIAF 275 Panasonic NV2000 . 12.95
gg%o?/x 650 loAssas. 4% o Stondard Philps KT330Text ... 1295 BUTIZA . 295 Panasonic NV7000 .. 1295
Sk ex Toanme 2% D0 10 Remote. Pniveheegr 5@ buxes. i P
FUSES TATISP. 450 TDA3S!. 275 FidelityAVS ... Phiips VRBE27 159 RADSO. 2% ,'Za"“""mmg}g e
20mm A/S {Pkts of 10} TAT205AP. 140 TDA3651A . 495  Fidelity CTV140 Philips VR6660:6680. .. 1675 T9053V. 350 Pa"aSO"'CN G2l 35!
250MA. 315MA. 500MaA,  TATZIP .. 295 TDAJ52. 995 Fidefity CTVI4R 9% Rediffusion MKIV Text 1395 T9054V jgp Damesome NVG21 .35
OMA. B0OMA. A 125 TBAIZOU. 100 TDA3653A 475 FidelyCTVIeS . 295 RediffusonMKIVA. . . T906av 195 Philips VCRG6460/6520. . 16.95
16A, 24, 250,315 TBA820M 125 TDA36%4A .39 Grundig CUCT3) Text. 1495 TIPZQEif[j‘fSSV) b Philips VCR6462/6560. ... 42.95
4 SA 0 TBA950/2X 275 TDA4S00 395 PhilpsG11 o Saisho RC33 149 TIPAIC g5 SamsungVXS10........Z350
20mm (/B: (Pkts of 10) TDAMO. 295 TDA4S03 . 850 Phiips 611 Remote .. 175  Sarsho RCA0/ad 575 TIPAC.. 45 SanyoVHR1I001300... 375
500MA, 630MA, 800MA, 14, TDA1035T. 240 TDA4600:2. 285 pyjilins KT3 Standard Saisho ACS1 1695 TIP112H(TO167V) 75 SanyoVHRISO0.. .. 3495
16A, 24, 25A 3154 60 JDAI03]. 250  TDA460020 330 Ph‘l'p CTXR Sanyo E2Text 1495 15/80H 295 Sanyo VHR3200 2435
TDA10M4. 295 TDAY01 .. RS Sony RME04/606 . 1495 15858 795 Sentra8000 ... . . 2%
TDATI70S. 180 TDAS180(Genuine) 750 T20A Vol 3K3 . SonyRM615/632636 . 14.95 2501942 295 Sharp 9300381 199
TDA1180P 265 TDA:3 295 SonyKVi612Genuine. Tashiko 140962 1575 28C31% 350 Starp 5816 !
1 C SOCKETS TDA1506 435 TEAI014 ‘395 SonyKV2022Genuine . Tatung RC31 169 290725 pre arp 81 1995
16 Pin Dil-Dil 5 TDAI5I0 380 TEA20I8A. 275 SonyUnwersal ... Tatung RC40/43.45 . 1595 2501398 23 Solavox I000. 2%
18Pin Dil-Oi 20 TDAISI2 350 UPCI365C. 395 Tatng140Standard .. 150 TawngRC2 . . 1435 25D1453 7e oW U7 1850
24Pin Dil-Di 75 TOAISIS 450 UPCI378H 370 Tatung 160Remote.... 175 TaiungRCE0 1595 7805, s Joe ST
28 Pin Dil-Dil 30 TDAIGT0A 420 UPC1394C. 29  Thom Universal Toshiba CT9117 650 7812 gy OShiboVISASE . DR
FERGUSON TV SPARES HITACHI SPARES NV333/366 Cont. PHILIPS SERVICE MANUALS * % SPECIALS * *
Focus Unit TX10. 850 HMB232. 95 Reel Motor (Genuine). 179 VIDEO SPARES GENUINE
Push Button TX9 169 HMB251 550 Reel Pulley Unit 49
Push Button TX10 1695 Tension Band 195 VR6460/6520 Ferguson TX85. 995 é'basac“ép
Push Button TX%0. 12% VIDEO SPARES Video Head (NV3Z] 1295 Behikit 195 Ferguson TX%0. 19 GapacirIFSYs 2
Tuner TX90 1495 VTB000 Video Head (NV366} 2995 Loading Motor 995 Ferguson TX100 189 FrRewPu ) 175
BeltKit . 195 Pinch Roller 395 Fidelity AVS1600. 595 Amstrad M0d|f|0dnon )
Capstan Motor 3% Ree! Idler.. 295 Fidelity AVS2000 595  (CreasingKit... 695
FERGUSON FFRew Idler 265 NV310 Tension Band 195 Fidelity CTVI4R. 595  Ferguson3v44/45. .
VIDEO SPARES FF/Rew Pulley. g5 Complete Maintenance Video Head 1695 Fidelity CTV20T 595  Upper & Lower Drum 245
W82 Pinch Roller 395 Kit{Genuine) ... 1295 Philips CTX-E 350 FergusonFV11
Beft Kit 250 Playidier. a5 BeitKit 195 VR6462/6560 Philips CTX-S 350 Power Supply.
PinchRoller .. '3e5 VideoHead 1995 PinchRoller 395 BeitKit 195 Philips KT4/40 995 PhilipsBack Up.
Take-Up Clutch (Small} 5% Reel Idler {Genuine} 295 Cassette Housing . 1750  Philips 24 95 Batiery(Smalll1v2.
Take-Up Clutch {Large) 595 V1930013500 Tension Band 195 Pinch floller 450 Philgs Back Up
e e o BeltKi 195 Video Head 169 Reelldler 395 VIDEO Battery (Large} 24
N Capstan Motor ... 3195 NVIX Ree! Motor 3950 Ferguson 3Vives 1% golr;as_ol Glas.
N0 EF/Rew Idler 195 Complete Maintenance Tension Band ... 195 Ferguson3V54'55 nss So ering lron. .
BeltKit. . 180 FFRew Pulley ‘5 Kit(Genuine) 1295  VideoHead 4295 Ferguson3VB4/65 ngg  ScartCopymgKil
AL Pinch R BefKit 19 Ferguson FV11 995 VideoCopying Kit
Capstan Motor 3sp PinchfRoller .. 3% = e VRGA6T Ferquson FV12 195
Pinch Roller 395 Play ldier 3g5 PinchRoller 3B genki 245 Philps VRIS e —
ilot Lamp .. g9 VideoHead . 1995 Reel!dler(Genumel 39 Cessotte Housin ig-% Phll!pSVRGMZ |
Reelidler. 285 Tension Band L1195 LASS ousing..... . - lips 9% TUNERS
Take Up Cluteh e VTHNT3UGIE Video Head 2995 Pinch Roller Assy 1750  Philips VR6560 .. ...195
Take Up dier ; % etk 195 Reel Idler Assy 1195 Philips VR6760 995
{ : ‘T'ac  CapstanMotor (VT11) 2895 Remote Coptrol. 2% ELC104305... 1055
Tension Band 195 o NVIT? Video Head 4295 U321 995
Video Head . 1295 Capstan Motor (VT33) _.B9% Complete Mai SHARP SPARES U341 1%
Capstan Motor (VIE3) 2750 ComuleteMaintenance " ypepgy U431 Phono or Coax ns
VI3 Cluteh Assy (VT11/33). 795 JliGenune)... B VCa300/331 ) ’
_ BeitKit et Kit 195
BeltKit. .. 195 FFRewldier 250 PienchIRoller ;g Clutch Assembly . 79 g-e“m‘ i 2%
gapstanMotor 2% C:zggg:‘;‘;’(w”m) . 13? Reel Idler (Genuine) 395 PinchRaller Assy 175 R:’,j,m;’,&'enuine, ;g
i e B2 % Tsantond 1% ol % feweorlcon) 1% VIDEO BELTKITS
I H " eal .
Pinch Roller 3% Video Head 210 veasn AkarVS1/5 1%
Reelfdler . 285 PANASONIC VIDEO Belt Kit. 250 Amstrad 4500 1%
Take-Up Clatch 245 SPARES NV2000/2010 SANYO/FISHER Pinch Rolies 3% Amstrad 4600 1%
Take-Up Idier 140 Complete Maintenance VIDEO SPARES Reet Idler (Genuine) 3% Hitachi VT120130 1%
Tension Band 195 NVZD Kit (Genuine) . . 2150 Reel Motor {Genuine). 1795  Mitsubishi HS302 250
Video Head . 1295 BeltKit . 195 BeltKi .. 195 gTﬁf:lln . Sharp 7300 250
Complete Maintenance ....... Pinch Roller ... BLAI : / Sharp 8300 . 250
vayas Kit (Genuine) . 129 Playldler(e(;enume). ?g Reel Idler (Genuine) ..570 SONY SPARES Sony C5/7 250
BeltKit. 195  PinchRotier 39 Reelldler(Genuinel 135 ReelMotor (Genuine). 1% 567 Sony (6 1%
Cassette Housing . . 2595 Reelldler (Genuine) 295 Video Head 1295  FVH-PSIS Pinch Roller 395
?nkchﬂoller 395 TensionBand .. 195 7 Beltkit. 195 sew'”gE!'gg‘T 495
ake-Up Clutch.. 29 VideoHead 2150 ' | ewind Kit 5. 395
Clutch Assemb 595 ORDERING
Video Head . 2% NV7000/7200 v v Video Head 1850
NV333/366 Complete Maintenance ::Lﬁ?;:g:ler g*;g
V6A/65 BeltKi. 195 Kit(Genuine) 1750 Va0 Head o VIDEO LAMPS Please add 75p for pip UK.
Cassette Housing. 2895 Compiete Maintenance BeltKit. 195 ’ Add 15% VAT to this total.
Clutch Assembly 1% Kit(Genuine) 1375 Pinch Roller 3% FVH-PI0S ferquson $V23. . W Serice Manials 100 py each.
Pinch Rofler 39 Pinch Roller . 39 Play Clutch (Genuine) 4% BelKit 195 porasonic NV2000 % door rders 9P
RgeHdIer. 195 PIayldIer(Genm_ne) . .495 Reelidler (Genuine) 125 Reelldler 595  Sharp9300. 195 Delivery ;yarg:ma;nc:ts;ck items.
Video Head ..2995 Reelldler{Genuine} 125 VideoHead 1295 Clutch Assembly 595 Universal 50 Minimum Order £5.00 )
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EAST CORNWALL COMPONENTS [N

EAST CORNWALL COMPONENTS * % OUR LATEST 1991 CATALOGUE * * PLEASE ADD £1.50 P&P T0 ALL ORDERS
119 HIGH STREET DEPT.TV10 HOME ALARM PACKAGE

WEM — AVAILABLE NOW — = Opma A Conol e
* External Red Bell Box
SHROPSHIRE SY4 5TT TEL: 0939 32689 FULL OF NEW LINES AND SPECIAL OFFERS 5 oo tortee -
TELEX: 35565 AND FREE GIFT, ALL WITH * Siren for Bell Box

* 100 mirs cable and clips
* Fuil ftng instructions

ONLY £115 5% are s iver dtais
WEIR— HIGH PERFORMANCE SWITCHED MODE POWER SUPPLY TYPE: HSS 100/11 GIC PROBE  PROBES — X1, X10

Probably the highest quality switched mode power supply on the market! v132a £17.50 me2s b ST, >
The unit is operable on 110 or 240V ac and capable of 100W output is convection cooled or 150W with forced air | Logc proberpulser. sufabe for de.

) Ok ) " oY ) R tecting the logic state of each gate of | J W= ®
cooling. (Minimum air-flow rate 20CFM). Overvoltage protection is provided on output 1 by a latch circuit. Full spec. | T gcmolg'] e devess, et Uselul set of X1 ang X10 proes

FAX: 0939 33800 PRE PAID ENVELOPE

sheets available upon request. function can be used 10 iect @ | Gng ynt which is switchable
puise Into the circut o ad fault | gNe connectors
WEIR MODEL = HSS 100/11 REMEMBER: ALL BRAND NEW — THIS MODEL STILL IN ng%gvomge 5 15vee Price £14.95
\‘A N o’
PRODUCTION! S A FAsiei PR 4 D SOLDERING PUMP
* Input — 110-240V ac 50-60Hz Inputimpedare 1200 |57 99
* Output — 1 +5V at 12A Cutgul puse e 0.50r 400z | ORDER CODE
2 12V at 1.3A Puise width 10uS | TOOLDESOL

3 +12V at 3.5A

) RESISTOR KITS - lue individually p
150Watt max (forced air cooled) ISTOR KITS — each value individually packed

. 1/aw pack 10 each vatue E12 -~ 10R to 1M 610 pieces 5.10

* Size — 214 X 117 X 60mm }/4w pack 5 each value E12 - 10R to 1M 305 pieces 375
. /4W pack Popular — 10R to 10M 1000 pieces 6.99

* Weight — 1.2Kg *BT approved Y2W pack 10 each value E12 - 2R2 to 212 730 pieces 875
* Ful with mains terminal shroud. /2W pack 5 each value E12 — 2R2 to 2M2 365 pieces 5.40
‘V ?nCIO,Sed, t ains terminal shroud 12W pack Popular — 2R2 to 10M 1000 preces 10.75
Normal list price is £121.00 each!!! 1W pack 5 each vaiue E12 — 2R2 to 1M 365 pieces 15.25
2W pack 5 each value E12 ~ 10R to 2M2 317 pieces 25.00

ORDER CODE: SO/WEIR

PRICE ADDITIONAL KITS
v . DISC CERAMIC 50V 125 pieces £3.99
{HURRY HURRY, only a few hundred available)| ZENER DIODES 5ea 55 pieces  £3.99
— — ELECTROLYTICS CAPS. RADIAL 100 pieces £8.50
€786 265  PCH200 145 | FUSES Q/BLOW 20mm 80 pieces £4.75
~ | VIDEO HEAD TESTER | XN TEVITSEIIN 2% e i
L A VHS video head l'e‘sn:‘r for VIDEO REPAIR KITS Type Prce (£) Emﬁ 0.52 gtgg 2% ;gg-ESsEglgg%Lg?mm 1% glxz g%
" df;;;g‘:‘égg I‘:[ﬁ‘ o3 AMSTRAD, JVC, FERGUSON, DAF96 070 EFI84 064  PCLB4 085 PRE-SET POTS.Vert 120 pieces €775
= condition by ae.m.ng the PANASONIC, HINARI, SHARP, 0F8 wn e 0.45 Pctsf’ I
1 1 wear state and displaying it HITACHI - Price on Application e e T 3 s Zi
@ oot | oy N - —
L SPECIAL PRICE £35 AKAL EGOEGHEGBEGREGRLGISCISEG L399 v 10 L Twi - B
s PRTTTY FERGUSON. Jv003v2¢ gy | we (5] 15 s 13 12V Twin s g
) Nvigso fo% | Mmacu Al oo 58| B 145 EMB 150 Pu308 135 | Fluorescent
.V C. 200/ 3300/3330/ 3660/ . .
ol H NvE200 098 NEC NESUNGX nw | B e PG 32 | Lamp 12 Double Tubes £5.99
VP 88 1 NV8450 fem | DES NG 5 880 060 EMS7 475 802 840
VP-7100 19 NVEE00 £1393 DARASomIC Sivi001803323%3/366: - 8783 135 EYS) 110 PY81:800 1.35 Anractive white fitting, ribbed perspex diffuser. Onjoff switch. 3t cable
V3 A NVE61D 1339 DTS 495 gggg g!lsg g%w gvg d ggg ;;nsxség,rise% circuitry. Keyhole fixing. 12V D.C 8W Tubes Dimensions
S X HEN ] . x 67 x 43 mm.
i g8 B g e BT I —
VS 10 3} VH-2 £1999 - - g
V8T N B50:8600/8610/870/830 €393 €C83 140 GYSO) 165 UAFS2 1.85 8 — -
V8 40 1 PHILIPS PHILIPS. VR 6450 8% | Eca 065 GZR 245 UBCAT 290 8 WAY
VS-350 1 VR.6450 2338 Vs B CC85 120 G4 380  LBCSI 2.5
V59700 19 VR 8520 2% SANYO VIC3000 420 o 325 Kis8 (GEC  UCH42 245 B-way spliter ampifier to supply 8 TV's rom one antenna. White
198 SANYD oo 5'/5903’3%%5‘330#0%’,51@3’3‘?}/ Cae 150 Mulaid) 435 UF1 150 . plastc box with aluminum panel Orvolf switch wath neon
VTC-3000 239 by 31 0083001 DO CC189 175 K188 (Forex 1880 UL 1,05 Band width 40MH? 850MHz
FEacuSoN y it 900 | samp. 700381 o Cre0 1% PE 055 U4l 345 Gain 348 per channel Totai 214B
v Y -5500 390/33002300/6000/6200/ CFB2 135 PCCB4 050 UYEs 095 _ mpedance 750
V16 1 SHARP 53007300/7700/7750/8000 CFB3 225 PCC8S 092 2021 265 . . Max. outpul 80mV {38dBmY)
wa H VC200/300/482 3300/9100 8300/9300/3500/3700 23 CH35 435 PCCBE 085  6A 1.60 (signalicross modulanon — 646
NG /9500/9600/3700 SONY. SLLOBT o CHe2 175 89 085  6BAS 1.45 ; 6dB
e 1 9 | TOSHiBA Vi G Crini 115 RCI89 085 GBS 0 7 Isolaton beaween outputs 4048 min
V2 3! el LI CLBO 080  PCFB0 135 604 120 £29.00 _ 40Vac 50Hz
3v30 1 CLB2 211 PCFE2 075 K7 305 . Oms 250 100 x G0mm
Wil 1 VIDEO BELT KITS
SONY Ak V5 9005500 210 L83 380 PCFSS 135 6X4 s L
g ] SLC5 @250 | pouen Vst ] CLBd 125 PCr87 135 12806 3.20
o 82088 B2 | ek Vewewn e ) R TR I3 % % | FM TRANSMITTER
] L-C9 4850 i i Very High Quality "MINI-BUG' — Ideal for
3903 il Acn B340 V1/9500/8700 50 F37A 425  PCFBO1 150 30PL1 1.95 ery Higl ality — Ideal for
g 11VD88 75 780 050 PCRB0? 110 FULL RANGE Baby Alarm etc.!!
RSHER St%ﬂ g ﬁ JVCFERG %n‘% ;3 F85 050  PCF805 1.65 IN CATALOGUE A Very good range e obtainable - we have abtained over 2
FVE-P615 £4050 SL-C33 £3450 e — - mile, but & does depend on condiions
FVEPID 0w | SGa e | ETORN e 30 Simpiy smove cover - nser batery . and youre ready to
GRUNDIG gtm o oI0G5S 3 ?z:cepuon can be obtained on any FM. Radio,
Il - X
Ful P;fg % Eavl; g\a?gzble 33000 2850 NAT. PAN. m;&%ﬂmm ;g Freguency 105109 MH2 FM.
SL-8080 285 NVI323RV366 % Power' PP3 9V Battery (not included)
i s | THEUNKEN PR e ekl w 1w | D O tode S0 £9.99
VT4 £29° THOMSON POA VIE9100/9300 £ ~ Order Code -~ SD/I34 Price: o
Vi 7] SHARP 2300381/384/385/ - —
Vs 2 TosHisa 386/390/9300/9500 50
Ve 22w = Wit AR | S0 i SERVICE MANUA
VI4200 2, e i SONY it ® s~ SONY SL (5879 -
V470 29!
VI6500 2 31-Caooo 3 . § FERGUSON VHST./ 1 3VOO/HRIEK
V17000 291 - 0 | rosuiea Vil B ¥ | PRICE: £175 rus £1200 camage FERGUSON VHSTJ1/3VZ2HRI320EK ALL £3.00 €ACH
VT% E’\ IO TE vvéﬁm%/gm 258 + FERGUSON VHSTJ1/3VZ3,VC HRTIO0EK
1
V73000 L73 _ RJLL RANGE OF CASSETTE PLAYER DRIVE BELTS:
VTS300 > SETS 19mm to 57mm 25p;  60B4mm p: WAY — WITH LE & PL
k] = CTVI408 1 100/ 10mm Bp each A d-way 13A socket. fused and with neon indicator Fitted with 3 meters of TDK CASSETTES
v iy TURNTABLE DRIVE BELTS: 121/210mm  £t8each Cabie terminaing i 3 13A used piug
9900 & e Al CASSETTE ORIVE BELTS: 6&78mm | gg:g{\‘ SRGE Wheier k@ s B ADY0. Used Once. Bulk erased. Good as New. Fully Guaranteed
TVAID-TVRI 17 . e e my
B g | vn s | osmowes wiinnSEE | 06,75 each (R H £7.50 FOR 10 + £60 FOR 100
HRD11 i VCR9000 12 PIOLERS . # & % & *
HRD120 DECCA
ol Eihowren | D8 oamme, o R 22SWG RESIN SQLDER OSCILLOSCOPES
! 240 FERG/JVC TAKE UP (DLER PUSI40ZA 170 m REEL 1+ 10+ S
HR2200 0INON TEXT 9750 T JAKE Y I 500g chbo s TEKTRONIX 2215. Dual Trace 50MHz. Delay Sweep
HR3300 . FERGUSDN PANASONIC VXP 0344 2% ALSO 18SWG at £4.95 500gm with manual New Probes Limded quantity .
:mm X TXY10 NON TEXT £1595 PANASONIC VXP 0821 i ) nc. VAT {Camage £15)
it B ' e | S ESRIIILT o | Orders of 5 or more reels please add a TELEQUIPMENT 0755 OSCILLOSCOPE
HRT610 TEXUSTERED  £1595 | SHARD Nt o ez ¥ further 75p P&P Dual Trace, 50MHz Delay Sweep. Secondhand - Excellent
HRres ¥ SHARP NIDL 0006 GEZ2 210 ’ 300
HRT700 19 3 FIDELITY THORN/VC PU4BSTB % = Value - Sofid State Full Manuals
B f .y | i
WITSUBISH! WIAINS SWITCHES NI-CAD CHARGER DRILL:PRESS: ALSO OTHER SCOPES IN STOCK. PLEASE RING
mw&' £ FoR SE?E‘E"" TPA00 TELETEXT  £1595 PB3008 Decca/GEC 099 Charges AAA, AA, C. U & PP3
TPA00 NON TEXT €159 | SONY (Uwersal 1 | ficacs 2400 AC | PSHeILIPSh(P’:ﬁg% SN(IIOPF) ! B
NEC m B5030 Rank Remote - e condhan eg Dual Beam
PB3003 Philips GB Plasi 0% "
NED) it e fa% | PRUPS K1Y tRemote) 1% elay Time Base £950
NER i e 2'591;11 Pulucpvscss/lcw Remote :g Carriage £15
N833 19
% v £15.95 PB3005 PHILIPS )1 0%
[l 2% | m £15% | THORN TXS0 DDE2 158001 0% ) HARTLEY SCOPE (Used) (CT436) £5
335 (5 5 speed single, Dual Beam with Manual ¢ 0
N PANASENS o % phase, V8 hp motor Carriage £15
NVZ3 0 KT3/ £15.9 QUICK BLOW - 80mA, 100, 125, 160, 200, 250, 315, 400, drives 13mm AV0 8 METER
1 KT. N TEXT £15.95 3 / 3 .
iz 1 chﬂ(s:’0 NONTEX 500,630,800, 1,125,15.16.2.25, 315, 45,53 chuck belt Complete with Carrying Case
V330 4 F———————————{ TIME DELAY - 50mA 60, 80, 0. 25, 160. 200, 250, and Leads (Used)
V3 1 ASSETTE 315, 400, 500, 630, 800, 14, 125, 16,2,25.315,4,5,63, ;
V340 1 0 1200 (Plus £3.50 Carriage)
V356 LAMP
V310 2 UNIVERSAL ORDERING: All components are hrand new and to full
V330 239 High qualtty 12 Volt 14" QUICK BLOW FUSES i p_ 3 y
Vit 7 Unwersal Video Lassere | sooma, 14 1264, 22, 124 010 specification. Please add £1.50 postage/packing
it ,Aiﬁ"d' Lee;gor:c ehgth . . . {unless otherwise specified) to all orders Minimum
& rox. m. . .
V70 X y [MOTORS "]
HEN M EEF%EER cggs VID/LAMP Roel Motor SANYD VTC 5150 4 520710800 920 order £5.00.. Elth.er send chequelcashipostal order or senditelephone your Access or Visa number, Official orders from
v 18 flee! Motor SHARP VCA000SB00RMOTY . schools, universities, colleges etc most welcome. (Do not forget to send for our catalogue - only £1.00 per copy).
il TRIPLERS Capstan Mot FERGAIVC 3v35 PUSS37IVAM 2750 i " i il ji i j
w% ) TRIPLERS Lanersal 575 R ot 136 O S 5] Delivery by return on ex-stock items. All prices subject to change without notice.
NV780 9. PHILIPS KT3 850 Audio Motor 3V CW Sdmin = RETAIL shop open Mon-Sat 9.00-5.00. Sat9-12.00. REMEMBER ALL PRICES NOW INCLUDE VAT
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COVER PHOTO

The young lady in this month’'s cover
photograph is helping us to appreciate
Boolean algebra! It was taken by Steve
Oldis. See article on page 926.

CORRECTIONS

Oh dear, your editor really did boob
last month. The item in VCR Clinic
under the heading Philips VR6720 ac-
tually relates to a TV set, Model V6720
(K40 chassis), and should therefore
have appeared in the TV Fault Finding
section.

The photographs in the article on
BBC tuning signals, pages 862-5 last
month, are from the authors’ private
collection and were reproduced by kind
permission of the BBC. Our apologies
for omitting this acknowledgement.

A further correction appears in a let-
ter on page 918.
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The Importance of the BBC

Extreme liberalism and deregulation seem to be the accepted economic strategy of the
present time. Even the USSR appears to be headed in this direction. Let everyone
compete freely. and hope for the best. There are many arguments in favour of this
course. Perhaps the most telling one is that systems which rely on state control or
intervention to any extent, save to promote free trade, have been found wanting. But
then so has economic liberalism in the past. Those who favour it today say that
conditions have changed. Of course they have. [ suppose that we shall have to live with
the present liberalism until someone comes up with something better. Deregulation can
have mischievous results however. Look for example at airlines in the USA.
Deregulation was first applied in this particular field some years ago. What happened? A
new breed of entrepreneurs rushed in, cut costs, and in consequence fares. Good news
for the traveller. The problem is that most of the US airlines arc now virtually bankrupt,
which is not a particularly good omen for future development. The idea, I suppose. is
that the best will survive. What then? Back up with the prices? Oh no. because along
will come more entrepreneurial bright sparks. This is all very well, but development is
necessary in any field — new equipment, new products and so on. This calls for
investment, which in turn requires profitability. You may notice that the more successful
economies, such as those in West Germany and Japan, don’t follow the more extreme
liberal economic creed. They have developed means of cnsuring stable, profitable
economic activity with a built-in tendency to invest in innovation for the future. There
are other benefits such as lower interest rates. Getting the balance right is a difficult
task, and there are those who maintain that these economies manage to mask a certain
amount of inefficiency, in particular in the retail sector. It’s difficult to know whether the
English-speaking world has gone too far in the direction of total deregulation of
economic activity. It’s even more difficult to suggest how a better balance between
liberalism and dirigism could be established. To this observer at least it seems probable
that at some time the pendulum will move back, if only because of the damage that total
deregulation can do. One thinks of recent events in the City. These explain the need for
controls — in addition to the basic framework provided by the law. The question is what
sort of regulation is required, and how it should best be provided and itself kept under
surveillance, which is ultimately the job of government.

What has all this got to do with television? Well, until fairly recently television in the
UK was a very closely controlled activity. Controlled by the built-in systems in the BBC
and by the IBA. The duopoly nevertheless enabled competition to live and, depending
solely on the presence in the industry of creative people, to thrive. There are many who
teel that with this system the UK got its broadcasting arrangements about right. They do
not, it was evident from an early stage, include the present government.

The advent of Sky Television was a major move towards dercgulation. Dismantling of
the IBA and its replacement with the ITC could be a further major step in this process.
This leaves the BBC standing out rather like a relic from the past. In particular its
method of funding: why oh why, cry the economic liberals. can’t it be like every other
decent modern organisation — sell advertising space, sell its services, get into subscription
financing and so on. Why does it have to rely on what has been described as a form of
poll tax?

[t is deeply unfashionable today to say that publishing is different, i.e. different from
other types of public endeavour. Equally to suggest that this is true of television. Yet
publishing — much of it, anyway — and television mean more than the provision of
services to the public. To understand their position in the scheme of things one has to
appreciate their significance as major elements in our culture. This is particularly so of
the BBC, with its magnificent history of achievements as a cultural medium. It’s strange
that one should have to make a point of this: but then we live in a fast-moving era, when
what was once obvious can all too easily be overlooked. 1 suggest that this is preciscly
the case with those who, simply to keep everything moving in the direction of economic
liberalism, seem to feel that it’s essential to move to a different method of funding the
BBC. Or could it be something deeper - a dislike for what the BBC stands for?

One doesn’t have to be an uncritical devotee of the BBC to recognise its significance.
[t has, for most of the time, stood for what is best in broadcasting. It thus provides a
standard against which the efforts of others can be judged. One could argue that
maintaining standards is the job of bodies set up to do just this. But the BBC exists as a
living example. That’s its vital significance, along with its independent status. The latter
can only be compromised by insistence on a move to a more commercial financial
footing.

Over the years the BBC has shown that it’s possible to provide services that are
neither dull through excessive regulation on the one hand nor banal as a result of aiming
at the widest audience on the other. Towards the end of his article on a later page in this
issue Geoff Lewis, following a recent visit to Canada, makes a chilling comment on the
parlous state of public service broadcasting in North America. Could it happen here he
asks? Indeed it could, and this is the crucial reason to avoid cxperiments in the way in
which the BBC is funded. The licence fee is a sound method that works well, despite
being an embarrassment whenever its rate comes up for review. It’s a small price to pay
for a vital institution. It should be left as it is.
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Letters

BACK INJURY

My wife and 1 would like to thank all those engineers/
readers who kindly contacted us over the past few years in
response to our letters in Television on the subject of back
injury in the TV trade due to lifting and carrying TV sets,
and to let you all know that we recently secured in the
High Court an out-of-court settlement from Radio
Rentals.

Our ordeal in fighting for justice over the past ten years
has made it very clear that a hifting problem exists in the
TV trade. The many points raised in the court by lifting
experts have confirmed this. The risk to engineers is
unacceptable and is known by those whose duty it is to
provide a safe working environment — the employers!
Even the court attendants complained about the weight
and awkwardness of the sets they were expected to carry
in and out of court. These consisted of 20, 22 and 26in.
models, and all expressed surprise that one man was
expected to lift such items into and out of people’s homes.
The court attendants are issued with a carrier on wheels
just to move books into and out of court. There’s no
comparison between books and TV sets, but their
employers deem it necessary for safety reasons to provide
mechanical assistance.

There’s a lifting aid for TV sets on the market, the
Telelift. This marvellous invention actually does the lifting
for you and has been on the market since 1986. The
significance of this, as we learnt from our litigation, is that
anyone who has hurt his back lifting a TV set and takes
legal action after the introduction of the Telelift would be
in a position to claim substantial compensation for the
simple reason that this aid to lifting is available.

Having done our bit, we’d like to say that it’s up to the
rest of you in the trade. We appreciate that many
engineers have been reluctant to speak out for fear of
losing their jobs — this has been clear to us after meeting
so many trade people. But remember that your back is
important, and that once damaged there will always be a
weakness that can affect you at any time in the future.
Harry and Pam Todd, clo 5 Crownhill Road,

Woodford Bridge, Essex 1G8 8JF.
Telephone 081 504 3281.

Editorial Note: The Telelift is available, at under £100,
from SEME Ltd., Units 2E and 2F, Saxby Road Indus-
trial Estate, Melton Mowbray, Leics LEI3 1BS.

SEQUENTIAL vs INTERLACED SCANNING

In his comments on my letter on sequential and interfaced
scanning Keith Cummins seems to find a problem in
reconciling my statement, comparing a 312-linc sequential
with a 625-line interlaced TV picture, that “the vertical
resolution is virtually the same” and my later statement
that with the 312-line system “the line structure is uite
noticeable”. In fact there’s no conflict between the two.
A TV monitor or receiver usually has a c.r.t. scanning
spot of about the same size as the line pitch. Thus for a
625-line system the spot diameter will be about 1/575th of
the screen height (there are 575 active lines in a 625-line
picture). If the scanning is converted to 312-line sequen-
tial, it’s clear that there will be a line-width gap between
the lines and hence the line structure will become visible.
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Defocusing the spot to twice its size will cure this effect
but will result in serious degradation of the horizontal
resolution. In a camera tube on the other hand the
scanning spot diameter is larger than the line pitch and
overlaps the lines on either side. Thus even when the
scanning is changed to sequential no part of the photosen-
sitive material is left unscanned. This wider spot in the
camera limits the camera’s vertical resolution to about 150
cycles per picture height regardless of whether interlaced
or sequential scanning is used.

To the obvious question of why the camera tube’s spot
diameter is so large, the answer is because the resulting
picture looks better that way. If the camera is redesigned
in an attempt to provide a better vertical resolution, not
only will an unacceptable amount of interline twitter be
apparent but other spurious signals, such as moiré pattern-
ing on fine detail, will become apparent. It's noticeable
that really irritating twitter occurs only with electronically
generated horizontal lines, such as those used on TV
sports results, where this low-pass filter effect of the
camera is not present.

Keith Cummins’ experience with 405-line receivers that
failed to interlace properly is not really relevant since such
a display, sourced as it was from an interlaced camera
signal, had both the twittering of an interlaced display and
the line-structure of a sequential one. He then mentions
the fact that the idea of interlacing came from the original
EMI team who developed the 405-line system in the
Thirties and adds “I think it unlikely that any great
revelation is going to contradict their theory”. Actually a
fair bit has changed since then. Not only is the theory of
TV scanning far better understood today, but the bright-
ness of c.r.t.s has increased dramatically. It’s well known
that the visibility of flicker is critically dependent on
brightness.

A further point is that interlacing complicates the use of
digital processing of TV pictures in such items as stan-
dards converters and special-effects generators. Because
interlacing confuses vertical detail with movement (adja-
cent lines differ not only in space but are also one field
period apart in time), it has held back the development of
field-store converters in TV sets. Use of such converters
can remove the visible line structure and the flicker
completely, by interpolating additional lines and fields
between transmitted ones.

In case anyone thinks that I'm alone in my dislike of
interfacing, 1 would like to quote from a paper by John
Baldwin of the IBA (“Enhanced Television — a Progres-
sive Experience”, the SMPTE Journal, September 1985):
“for MAC signals, the most significant cause of impair-
ments is the use of an interlaced display”.

David T. Losser,
Harkstead, Ipswich.

UNDERRATED REGULATORS

I must protest strongly at Nick Beer’s habit of vetting
what other contributors write (Service Commentary, page
868 last month). My earlier letter (August) was simply
intended to give helpful guidance on TV and video
refurbishment. 1 did not suggest using the cheapest head
drums, but emphasised that drums are now cheap. Giving
plugs for particular firms is not in my opinion necessary —
the mark ups are big enough for suppliers to be able to do
without this free advertising.

My remark about replacing cheap voltage regulators
with beefier ones is perfectly valid. All too often now-
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104 ABBEY STREET, ACCRINGTON,

LANCS BB5 1EE
& 0254 36521/32611/390936

Fax No. 0254 395361. Telex 635562 Griffin G

SECURITY ALARM SYSTEMS

Full range of security products for your own regui
our extensive range.
PACKAGE A £105.00
{Typical 3 bed. house)
a) Two zone keyswitched panel Logic 4
b) Polyprop. bell box/back plate/sticker
¢} Battery/Tamper switch
d: External Sounder
e} Two passive infra red detectors
f) Five pairs window/door contacts
g) 100m 4 core cable and ciips
h) Internal sounder
i) Buzzer for exitentry timer
f) Panic button

. We list two from

PACKAGE B £150.00

{Larger house or shop)

% Commander 5 Zone Digital Panel with built in
internal sounder

* Light and Sound Unit — Sounder in ‘Foam Resis-
tant’” 2inc coated steel box with back and front
tamper switch and strobe |

* Battery !

* Five Pairs Window/Door Contacts |

* Three Passive infra red Detectors

* 100m 6 Core Cable & Clips |

24 hr. answering service

(For P.V.)

Partners: S & B Cucknell

EXTERNAL LIGHTS/DETECTORS

We have a full range of units. Self-contained courte-
sy lights, fluorescent lights incl. detector 500w flood-
lights, passive infra red detectors.

OUTDOOR LIGHT CONTROL
MOTION SENSOR

With twin Halogen Floods. Can be wired to 13A Plug

Only £32.50 inc. suibs

WATCH ALL SENSOR £18.95

Battery operated — All sorts of uses. Use to alert statf
of customers, etc.

DEGAUSSING COILS

EXTERNAL STICK TYPE COIL
FOR DEMAGNETISING

£27.50
LOADFAST LADDER LOCK

PREVENTS LADDERS SLIPPING
OFF ROOF RACK. STOPS THEFT

£1 5-99 PER PAIR

| AVAILABLE ALSO - RANGE OF FIXING STRAPS
MADE TO ANY REQUIREMENTS

We have parts others can’t reach!!

IDLERS/TAKE UP CLUTCH ASSY.

Qur stock of idlers is extensive. We are |
adding new types ail the time. Send us your
old one if you are not sure. We'll match it up.

€.g..

PI?ILIPS IDLER ARM 6460 £4.08
FERGUSON 3v35 SPOOL CARRIER £2.55
SAMSUNG V1511/520/610/611/620 £1.75
AMSTRAD 4600/5200/9000 £6.00

REPLACEMENT VIDEO HEADS
As well as the better known types:
FERGUSON 3HSSV £10.50
NATIONAL PANASONIC 3HSSN . £10.50

We have 1000's of heads which cover most makes.
NEW one are:

AMSTRAD 6000/6110 (10028
HINARI VXL8/9/10/11 (10028)

£27.00

BELT KITS
WE HAVE MANY GENUINE INDIVIDUAL BELTS FOR
FERGUSON, SONY. HITACHI ETC. AS WELL AS A
COMPLETE RANGE OF GOOD QUALITY REPLACE-
MENT BELT KITS — HINARI, AMSTRAD, PHILIPS
ARE NEW ONES.

COMPLETE VIDED REPAIR KITS

CONTAIN A TOTAL PACKAGE TO REPAIR VIDEQS.

lEIII:;NTAIN IDLERS, BELTS, TENSION BANOS FOR |

We now have a full range of both mechanical and

Qver 2000 types available for domestic radio,

PINCH ROLLERS

ALL REPLACEMENT TYPES

£2.75
VIDEO TAPES

WATCH OUR SPECIAL OFFERS FOR BEST PRICES
ON SKC E180/E240 VHS. BY POPULAR REQUEST
WE ARE ABLE TD SUPPLY VIDEO TAPE FOR BETA
AND PHILIPS 2000 VIDEOS.

VIv1007200 L750 (Beta) £3.35
We have GENUINE parts for Philips, | SAMSUNGERO(0500) oo 335 £19.95 VCC 240 £4.00
Ferguson, Nat. Pan., NEC, Sony. Hitachi, | irachIVTe1E/62/64 (10083) £29°00 | MANY OTHERS VCC 480 £8.75
GEC, Fidelity. mzomwz&s 10082 £40.00 TRANSPARENT TEST (,‘ASSETTE — FEW ONLY —
JUST ASK!!! VT130/138/250%10081 . £32.00 | TO DIAGNOSE FAULTS IN ACTION . - .50 PHILIPS 2000 VIDED HEADS
COMPUTER SPARES NEW VALVES | REMOTE CONTROLS TRIPLERS

100’s OF HAND UNITS IN STOCK. SPECIAL

FULL LIST IN CATALOGUE. SEND S.A.E.

Sends video/audio signal from your video to any of

electronic spares for Amiga 500 and Commodore 64 . : : n e.9. UNIVERSAL £4.75
ras Iwelf)ag Sincflairmégpectrums. Please ask[ TV, amateur radio and industrial. Send | TYPES TO ORDER. ASK!!
Membrane 48k Spectrum. £2.50] S.AE. for list. | NEW TYPES THIS MONTH LDPTX
Membrane Spectrum Plus £6.00 ELECTRONIC KITS PHILIPS RC5EASY CONTROL . £12.00 Full Range of ITT LOPT - ASK!
ULA Spectrum . £11.00 ) For all Philips TVs from 1987 (except 3D) | SHARPC1410/11 C3207 £27.00
ROM Spectrum £3.50) For the enthusiast, DIY, or college and Standby/Volume Mute/Channel Up + Down/ PHILIPS (Gen) C90 4822-140-10306 £27.50
Z80ACPU £1.78| school projects. anI Up + D FIDELITY 147, 20" with Mod Kit £12.00
ed. -Up own. | HINARI (Genume& - . £18.00
L‘DMMODIIBE CHIPS R'gBDT VOICE £5.32 - | FERGUSON TX 100 004-247-001 White  £27.00
906114 £9.50 COMM. POWER ~£8.32 | HITACHI VIDED REM. FERGUSON TX 100087-001 Green Spot £25.00
6581 £1200  SUPPLY IC RADIO £8.10 | |R9050 VT64/5 _£15.95 | 06D3-093-001 £26.99
6526 £8.50 UNIT USTROBOSCOPE .. ... . .. . £17.25 06D3-088-001 Yetlow Spot £22.00
901227 £10.44 £19.95 LIE DETECTOR. _.£5.17 | THORN ASTRA SATELLITE . _ £15.95 | THORN/THOMPSON ICC5 £18.70
VIDEO RABBIT ARE YOU ABOUT TD INSTALL A = AERIALS TEADY FOR FITTING | WANT TO RUN A FEW TELLY'SVIDEOS. YOU NEED
SATELLITE SYSTEM? | COMPLETE KIT FOR LOFT O GUTTER FIXING. | | A DISTRIBUTION AMP. FROM OUR RANGE OF
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HOW TO ORDER: Up to 1K AGO £1 00 per order P+P (UK )
Heavier parcels e ¢ cable. service aids, degavsing coils please e
allow £325P+P (U K ) Export orders charged at cost First Class
Mail 1s used whenever possibie Add 15% VAT to total excepl
where it states zero rate Over 3K will be sent by carrier £8 50 +

VAT up 10 25K (except tubes). We do not despatch on Saturdays

TRADE COUNTER
OPEN

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

i ASTRA/BSB - Fult systems on request COAX CONNECTED.
the TV sets in your house. H.T.S. SAT FINDER/METER £335.00 | |NCLUDES ; LABGEAR or LABGEAR
Transmitter/Receiver and Wire Top of the Range - Recharge - Batteries built in - 10Ete WIDEBAND AERIAL CM7294
5o thin it can be hidden £42:00| Astra/BSB etc - Pretuned - Carry Case. 3t CRANKED MAST WIDE BANO ONE UHF + 4 WAY,
RhorLohet qg o e, SEABAAN oo
I TOR . £0.
gﬁé’é’aﬂamﬁ Use a SET TOP AERIAL. ANTIFER | cpimp ON F CONNECTOR “¢o.24| 1950  cOAX PLUG Eon CIGHT QUTRUTS £28.77
‘ iState cable fype for ordering F conn ) ALSO0 EVERYTHING FOR RIGGERS!! WHICH MAY BE SPLIT  ULTRA WIDEBAND
Silver Sensor Hi-Tech _£7.40! RG59 COAX 100m £19.95 F.M. AERIALS 1O SERVE OTHER ouT-  JO DISTRIBUTE
Power Sensor with builtin Amp £24.95 RGE/TR100 COAX 100m £29.95 - . LETS. MAINS. TV/FM SIGNALS
Travelter - |deal for boats/caravans £11.50| CRIMPINGTOOL £29.95 FM Stereo 108 range 88-108 MHz TO FOUR OUTLETS
Simple Loop Aeriai. £1.00{ SELFAMALGAMATING TAPE £0.48 | ALL ROUNDER OMNI Directional. £8.93 £51 27 £28 77
Olympic Set Top — SEE SPECIAL OFFERS FIXING BRACKETS WITH U BOLTS £6.00 | AADIO-RODOMNI (Vertical) __ £1.99 . .
GENUINE SPECIFIC SPARES | TRADE SALES OF TOP QUALITY USED ‘“WORKSHOP MUSTS ” VLISTED IN OURWE ARE NOW
:/geofggrpbtain original parts for the following makes|  TELEVISIONS AND VIDEOS ;geg?lgg::lne’xlr;)’: 2;%'/ = g CATALOGUE ON LINE VIA
e e, NEW STOCKS WEEKLY — PLEASE RING | Crrdiec G ron Porable £15.99 MOVIES
IDLERS for 14", 167, 20", 22", 26" Solder Sucker . £5.40 | SEND LARGE S.AE. PLEASE  COMPUTER
FERGUSON  mirsugishi STANDARD/REMO TE/TELETEXT | Super Wick Desolder Braid BATTERIES SYSTEM TO
NAT. PAN. 5528017010 £5.40 First Class Condition & Appearance 2mm x 30m £11.99 | casLe
FIDELITY ~ HS 337-338-387.349 TDP LOADING VIDEOS Solder 18 SWG _£5.00 | CAPACITORS OBTAIN
HS 411-412-421 25W6 £6.50 | CONNECTORS QUICKLY ANY
PHILIPS FRONT LDADING VIDEQS R (e £330 | thos ics
NEC 522002010 o B2 SOME REMOTE CONTROLS EIVISE] SWILCh G Eanet. *35 | coMPUTER DisKs GENUINE
HS 306-7-18-19 v Video Head Cleaner Servisot - £1.18 | FLECTRICAL ACCES
HITACHI HS 400-10-710 = Servisol Foam Cleanser : g% FUSES : PHILIPS
SONY PHILIPS K35 £6.50, TV STANDS £5.00 | Freezer Servisol . s INTEGRATED CIRCUIT PART FOR
. Servisol Silicone Grease Tube . £2.00 | LOPTX
SHARP KEYBOARD UNIT LITTLE TWISTER TV BRACKET ... £14.08 Servisol Heat Sink Compound gg% hEAAp?uSALs HILFI MIDIS/
| Silicone Compound Sealant i 1 ’
CAMCORDER BATTERIES * SPECIAL aFFEns K| TestMeters HT700 Bencn £15.85 | oL e TEL Vo
. HT500 Pocket . P[)TENT|[)METERS
Full range to cover most of the papular ygom 758  ow LOSS COAX £12.95 | Digital Bench. £28.42 | ReLAYS AND VIDEO
makes, e.9. JVC, PANASONIC, SONY.| 3apLuG TOPS(Bmxsh)(IO) £3.50 | Digital Pockel £14.92 | SEMICONDUCTORS
PHILIPS, FERGUSON etc. SKCETBOVHS TAPE (10) F18.90 | Sigenuters 45 £250 | STRIPBOARD REC.
SKCAUDIO TAPE 6x 90 1.50 | i
CASTLE PETITE ALARM PANEL £36.00 | N ub snips o SMOKE DETECTORS RING US!
NEW PRODUCTS (5 Zone Digta) Heavy Ouly Cutters g5 | T or call at our
VIDEQ BULBS GEN. PURP. (10s) £3.00 Wire Stripper Ideal for Coax £4.45 | Tv WALL STANDS Trade
GLUE GUN bonds wood, metal etc.. £10.95 METAL COAX PLUGS (100} L1500 | o e aii.ers S £1.95 | T00LS
W/B SET TOP AERIAL (5) £10.00 P . -3 | TUBES C
30 piece BIT DRGANI , 1 | £2.35 ounter
Olympic) . TEST EQUIPMENT
for most power drills .. ... £10.50| gyis4(10s) £2.50 | Neon Screwdrivers1g. ... ... £0.65 | 7ENERS/DIODES 0pen 6 navs
SCOTCH LOCK for connectmg 2 wires STK437 £3.00 | Solder Gun (inc. Accessories) £19.15 | STOP PRESS:
1.6mmand0.6mm ... i U)EU.SBJ STK439 £3.00 | Pick Up Inspection Mirror £6.50 | v BatieRy Leaos usT i @ Week

THERE IS VAT ON P-+P.

Goods are despaiched on the day we receve your order If for any reasan we are out of stock we will try to inform you a:
quickly as possible We try our besl 10 give a speedy, fair and efoent service. VAT Invoice on request. GIve us a ring - we'|
give you service. Please ask  whial you need is not fistea — we will try to help. Prices are subiect to change without notice. I
SOMe cases we may have 1o supply an equivalent We need expiry dates for credit card orders. MI|

BOOKS & MANUALS ARE ZERO VAT,

CRDER £5
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adays you see a burnt patch of printed panel showing
where a very under-rated regulator has been fitted by a
manufacturer in order to keep the cost down. A very well
known video manufacturer whom 1 contacted only the
other day about overheating of a regulator suggested that
I find a good solid metal area to bolt it on to. This cured
the trouble — after using better components in place of
those listed in the manufacturer’s manual. Most electronic
goods today are manufactured very cheaply to meet the
needs of the big multiples rather than those of the public
and independent dealers.

Hugh MacMullen,

Newquay, Cornwall.

ELECTRIC SHOCKS FROM TV SETS

I read with interest E. Trundle’s letter in the August issue
because the same thing has happened to me. What, I
wonder, was the source of the shock that resulted in his
colleague dropping the set? It’s very unlikely that any
charge remaining on the reservoir capacitor would appear
at the pins of the set’s mains plug. In a usable set the
rectifier diodes will be reverse biased by any such charge,
and even if one of the bridge diodes did happen to have a
slight reverse leak any voltage appearing across the plug
pins would be plotted down to a harmless level by the low
resistance of the set’s degaussing circuit. The same applies
to the mains filter capacitor fitted across the set side of the
on-off switch.

The cause of my own accident (the c.r.t. was saved!)
was a residual charge on the c.r.t.’s faceplate. After
repairing the set I had cleaned this while the set was
running and thus removed the static charge on the screen.
After switching the set off by unplugging it I lifted it off
the bench, tube towards me, to take it to the soak test
rack. At this point the plug hit my knee. The potential I'd
picked up from the c.r.t. faceplate arced across to my leg,
stimulating various muscles I didn’t even know I had, and
I dropped the set.

The explanation for all this is to do with the potential
difference that exists between the inner and outer surfaces
of the c.r.t. faceplate and might need an article of
considerable length to explain. Suffice it to say that if the
charge is removed from the screen of a working set, at
switch-off the outer surface of the screen will assume a
negative potential with respect to chassis of nearly that of
the set’s e.h.t. voltage. This potential can be picked up by
anyone carrying the set, and you know the rest.

To prevent this kind of accident my advice to readers is
to switch off a set on test by using its own mains switch, to
wipe the static from the screen after switch-off and, when
carrying it, to keep your hands well clear of mains
connectors and aerial and auxiliary sockets.

Richard Flowerday, G3ZHH,
Harborne TV Services, Birmingham.

SATELLITE TV RECEPTION AT VHF

To test Les Sage’s second theory for satellite TV reception
on the v.h.f. band of an old TV set I asked a friend to put
a low-band converter near the u.h.f. output of his satellite
TV receiver. It picked up a lot of vision buzz at about
70MHz. So I favour Les Sage’s second explanation. The
u.h.f. aerial plugs into a splitter at the satellite TV
receiver’s u.h.f. output: this aerial is radiating signals at
70MHz or thereabouts. The TV set is picking this up, with
its vision demodulator providing slope detection.

Now here’s a point to contemplate. A friend brought
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along for repair a Ferguson set fitted with the 9600
chassis. He’d already had a “free estimate” from a local
firm. They’d sent out a van (six miles) to pick it up, kept it
all day, then returned it with no charge saying that they
couldn’t repair it. I put a S500mA fuse in and the set was
o.k. It worries me that there are people collecting sets,
doing several trips, picking and choosing until they find
one to do. The customer must be paying for all this toing
and froing.

Jim Littler,

Wigan, Lancs.

CORRECT TUBE PRICES

I read with interest last month’s letter (page 865) on the
cost of replacement TV tubes. While I'm in full agreement
with L.J. Pitts regarding the price of new tubes generally
in relation to the retail cost of the original receiver, I fell
that he has been the victim of a parts distributor who has
quoted in excess of the correct trade price. The cost of a
replacement tube for the Philips 2ICE1251 as a genuine
spare part, as supplied by Philips, is £217-38 (£189-03 plus
VAT). We can supply these tubes ex stock under order
code 22155. This may be only £23 or so cheaper than the
price quoted to Mr. Pitts, but it is the correct price.

If Mr. Pitts would like to contact us direct in future he’ll
be quoted the correct trade price and will not have to wait
scveral days for a card to arrive by post, as in most cases
my staff can immediately give him the information he
requires.

P.J. Bartlett, Willow Vale Electronics Ltd.,
11 Arkwright Road, Reading, Berks RG2 OLU.

CONSUMER FRIENDLY?

I've been in the TV/video business for over twenty five
years and read with dismay your article in the July issue
on the Ferguson FV3(’s power supply. It strikes me as
technical madness to produce a circuit that’s so vulnerable
to mains spikes, surges etc., especially when it operates
continuously, the result being such destruction of the
semiconductor devices.

It seems that we have said goodbye to a golden VCR
age, with models such as the Ferguson 3V29-36, the
Panasonic NV370 and many more. There are now lots of
flimsy models, a large number of which originate in
Europe.

For operational purposes the voltages used in a VCR
seldom exceed 18V. In my opinion a transformer and
regulator perform the task of providing such a supply in
the most efficient and reliable way. Chopper power
supplies are better suited to higher voltage, lower current
requirements.

Regarding cabinet design and “confuse-a-customer”,
current remote control handsets have too many buttons. |
used to enjoy installation work but now find that I often
have to sit down and explain to the customer how to
operate a unified handset where one button performs as
many as six functions! Can anyone explain to me why a
customer should require sweep tuning and memory store
functions via the handset? I've had many recalls to reset
the tuning etc. where clients have twiddled the lot. In
addition, handbooks are very poor at explaining set
operation. You try explaining to someone over the phone
at 5-30p.m. on Saturday night how to regain BBC1 on
channel 26 (we’ve got ITV on all 99 channels)!

Why can’t handsets have a lock-out function to disable
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SPECIAL INTRODUCTORY OFFER

Take out an introductory subscription to
TELEVISION today and we'll
extend your subscription by three issues
— and not charge you a penny extral Just
complete and post this card.
Please enter my subscription to Television
and send me 15 monthly issues for just
£20 (This is the normal price for 12 issues,
so | receive 3 issues free).
Overseas rate £24.

NAME

ADDRESS

POSTCODE
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the commands that non-technical users don’t require?
Let’s have a bit of sense back in setmakers’ design
departments! The basic requirments are a reasonable
cabinet with a front-facing loudspeaker and a handsct with
fewer buttons. The latter would clear the handset of
clutter and enable larger buttons to be used for the
essential functions, so that arthritic or “truck-driver”
fingers could operate one button at a time.

Modern electronics have brought us first-class equip-
ment that’s cheaper and more reliable that ever before.
But I'd like to take those responsible for the over
complication around in my delivery van to witness at first
hand the difficulties that arise.

J.C. Wakely, Television and Video,
Colliers Wood, London SW19.

VALVED RADIOS AND SECAM DECODERS

I would like to make a few comments following Geoff
Davies’ letter (August) on valve radio repairs/renovation.

As he says, with most of these sets the tone is decidedly
muffled, and a high level of background hum is common.
In most cases these two complaints can be alleviated by
carrying out a simple modification — introducing a modest
amount of negative feedback in the output stage. A
typical valve radio output stage before modification is
shown at (a) in Fig. 1. The rearrangement to introduce
negative feedback is shown at (b). The polarity of the
feedback depends on the connections to the transformer’s
secondary winding: the correct sense must be found by
trial and error. Usually you'll find that the set will squeal
if the wires are connected the wrong way round. If the set
has a live chassis any connections to external loudspeaker
sockets should be removed, or the sockets covered over
(whoever uses them anyway?). An additional benefit
obtained by carrying out this modification is a modest
reduction in distortion. Some sets have a tone control
network (variable resistor and capacitor in series) con-
nected across the output transformer’s primary winding.
Introducing negative feedback greatly reduces the range,
which is usually very much to the good. For those who
actually like their radio to sound as if it’s playing through
a heavy mattress the simplest solution is to increase the
value of the capacitor.

Two courses of action are possible if hum is still a
problem. First, improve the output valve’s screen grid
decoupling, either by moving the connection to a better
decoupled part of the h.t. line or by fitting a feed resistor
and decoupling capacitor - say 4.7k and 10uF. Sec-
ondly, increase the value of the main h.t. electrolytics —
but don’t add too much value to the reservoir capacitor
without first checking the maximum permitted value in
the valve manual. When most of these sets were made
high-value electrolytics were hard to come by, so there’s
usually plenty of scope for an increase. A few sets usc a
hum-cancelling arrangement, with a tap part-way down
the output transformer’s primary winding. With these sets
changing the value of anything other than the reservoir
capacitor will not improve matters. Incidentally when first
testing such modifictions never look directly at the
electrolytics: mistakes can lead to explosions and jets of
hot electrolyte.

I was a bit puzzled by the reference to the “SECAM
reference oscillator frequency” in Richard Edeson’s article
on adding SECAM decoding to the TX9 chassis as the
system doesn’t use a reference oscillator. 1 worked on
SECAM decoders at Panasonic’s Cardiff factory for four
years and as far as I can remember the symptoms as
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Fig. 1: Typical valve radio receiver audio output stage (a). A
means of adding a modest amount of negative feedback to
obtain improved performance is shown at (b). You may find
that one side of the output transformer’s secondary wind-
ing is already connected to chassis. There are other possi-
ble variations, so check the circuit out first.

described when tuning L1 resulted, in the Panasonic sets,
from maladjustment of the R — Y or B — Y demodulator
coils. An alternative to waiting for a monochrome film
would be to adjust for correct rendering of monchrome
portions of the PM5544 test pattern — assuming that one
can be found. Success is achieved when varying the colour
saturation control’s setting leaves the monochrome areas
unaffected.

In conclusion, can any reader help me identify either of
the following diode-split line output transformers: FS
51477/DOK 8322 and MHF (28-17? The first conclusive
identification will in each case be rewarded with a free
transformer by return of post.

Philip Lane, Springfield, Lampeter Road,
Aberaeron, Dyfed SA46 OED.
Telephone 0545 570 162.

SERVICING NEED

I've been following with great interest the various letters
relating to valve wireless sets since in today’s high-tech
world very few engineers seem to be willing to deal with
these fine, and sometimes valuable, receivers. “You can't
get the valves” seems to be the usual excuse. When I
opened my business some eighteen months ago I soon
found that there were a great many collectors who had
literally nowhere to go for service.

With a current stock of over 2.000 valves (from 1922-
1966). plus data and specialist knowledge, my customer
list had grown from six to approximately two hundred.
This is a considerable reflection on the so-called
throwaway world in which we live. Should I be able to
assist any reader with a vintage problem, my 28 years of
experience is at their disposal.

Nigel Rogerson, Proprietor, Anode Electronics,
8 Wilderness Road, Plymouth PL3 4RN.
Telephone 0752 673 356.

METEOROLOGICAL SATELLITE SYSTEMS

Many schools now have metcorological satellite systems
that require servicing, having been fitted two-three years
ago. They are similar to satellite TV systems but
download a digital signal for decoding by a computer.

I was recently called to a system which didn’t supply an
output to the computer. This is usually indicated by a °
flashing green LED on the receiver. My first step was to
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check whether there was a signal at the LNB. The satellite
is due south and the dish appeared to be correctly aligned.
I removed the connector from the LNB and attached a
Uno-ohm signal-strength meter to its output. The spec-
trum display showed that all was well with the dish and
the LNB. A check on the voltage at the LNB connector
then showed that there was no supply for the LNB. This is
fed into an interface, usually close by. This interface was
fed by a five-pin cable from the room in which the
recciver is situated. There were two five-pin DIN sockets
at the rear of the receiver, one marked “tape” for
prerecorded information and the other marked “signal”.
The cause of the fault turned out to be a dry-joint on the
earth screen connection of the signal DIN plug.

J. Fenton,

Hull.

CORRECTION

Your recent articles and the Casebook items on CD
players arc well presented and give good practical advice.
There was a slip on page 836 of the September issue
however, under the heading Technics SLP-222. The part
number for the pad to prevent the radial arm sticking
should have been quoted as RMZ0103, not RMQU042.
The latter is a dust cover used to prevent, or help prevent,
skipping with the SLP-350/770/990 etc. Maybe N.B.’s own
SLP-310 could benefit from its use.

Gerald Gutteridge,

Panasonic Technician, Midland Branch.

WASTED HEADS

I wonder how many heads in VCRs arc mistakenly
replaced just because the earthing point on the axis of the
head drum is dirty or has worked loose so that static
cannot be relcased?

M. Alter,

Londong NI5.

INFERIOR PLASTICS

Recent letters on cabinet design and sound quality prompt
me to air some similar criticisms about the use of inferior
plastics in current consumer products. Here are some
examples.

After many years of excellent service my mains-oper-
ated electric shaver had to be replaced. The present day
equivalent that I purchased from the same manufacturer is
made of vastly inferior plastic. It feels awkward in use
because it’s far too light and relatively puny: when gripped
normally the plastic body literally flexes at the seams. The
three cutters float in a removable plastic top that’s as
skeletal as a free plastic toy in a cereal packet: the older
versions had a metal top.

The 35mm compact camera | bought two years ago at a
well-known discount store failed the first time is was used.
Because the frame-counter ceased to operate the film was
a write-off. The store immediately provided a replace-
ment, but this second camera recently became unusable:
the minuscule plastic ratchet system inside the camera
slipped out of synchronisation so that the film was ex-
posed to light whenever it was advanced — without
touching the shutter release button! Luckily I was able to
strip down the camera, using a jeweller's screwdriver,
rectify the fault and then reassemble it.

The midi stereo system I bought last year was selected
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because it seemed to be better and stronger than the
alternatives with their extremely flimsy lids. When it
arrived, in the maker’s sealed cartons, 1 found that the lid
was shattered. The store didn’t seem to be at all surprised
and provided a replacement that same day. [ must
however say that the sound system works very well.
We've had similar problems with other equipment
that’s far less well built than the products of a few years
back.
Finally I’d like to thank those who wrote offering advice
on the subject of medium-wave interference.
Ivor Nathan,
Southgate, London Ni4.

HELP WANTED
Can anyone supply a Toshiba projection tube, type
E2884(R)? It’s the red c.r.t. used in the Grundig Model
9030. All expenses would be paid.
C. Mellor, Hignett (Electrical) L.,
71173 Rocky Lane, Liverpool L6 4BB.
Telephone 051 263 5287.

Can anyone supply a circuit diagram for the HMV Model
425: a pre-1950 valve radio receiver?

John Edwards, 12 Fferm Goch, Llangan,

Nr. Bridgend, S. Glamorgan CF35 5DR.

Telephone 0656 862 559.

Can anyone supply a line output transformer for the
Toshiba Model 221R3B? It’s type TFB4009AM, part
number 23226470, and is no longer available from
Toshiba. We need it to repair an elderly widow's six-year
old set.

We have for disposal a tube, complete with scan coils,
front frame and protective glass, for a Rigonda M.
M. Hutchinson, Reymal Electronics,
139 Salisbury Avenue, Warden Hill,
Cheltenham, Glos. GL51 5BZ.
Telephone 0242 514 168.

Can anyone supply the scan coils for the tube (type
560ETB22) in a Toshiba Model C2290B1? Toshiba will
supply only coils plus tube at £213 trade. Coils from a
scrap set would do.

G.S Riley, 4 Kestrel Bank, Netherton,

Huddersfield, W. Yorks HD4 7LD.

Telephone 0484 663 114.

I’m an electronics graduate who is extremely interested in
learning about TV/video servicing. Would anyone in this
arca be willing to provide training in return for voluntary
labour on my part, possibly on a Saturday? The aim is to
acquire skills rather than qualifications.

Tim W. Wan, 38 Britannia Road,

Southsea, Portsmouth, Hants PO5 ISN.

Telephone 0705 824 572.

[ have here in Australia two magnificent Philips hybrid
colour receivers that date from the early Seventies, a K70
and a K80. They continue to work, with regunned tubes.
Could anyone supply (a) a line output transformer for the
K70 (part no. 4822-140-10107) and (b) a service manual
for-the K80 (with tripler e.h.t. output)? Understandably,
both items appear to be unavailable from Philips.

W.F. Gadd, 25 Heytesbury Road,

Subiaco, Western Australia, 6008.

TELEVISION OCTOBER 1990



MANOR SUPPLIES

MKYV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

TEST
DEMONSTRATIONS
AT 172
WEST END LANE

ST 3RS

40 different patterns and variations.

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.
Chequerboard.

Mono outputs with border castellations, cross hatch,
grey scale, vertical lines, horizontal lines and dots.
UHF modulator output plugs straight into receiver
aerial socket.

Additional video output for CCTV & VCR.

Facilities for sound output.

Easy to build kit, standard parts. Only 2 adjustments.
No special test equipment required.

Mains operated with stabilised power supply.

All kits fully guaranteed with back-up service.

Also available with VHF Modulator.

Price of Kit £75.00
Case (10"x6"x2V4") app. £12.00
Optional Sound Module (6MHz or 5.5MHz) £3.90
Built & Tested in Case including Sound Module ~ £119.00

b2 S S 2

X %

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.

% Simple design, only five i.c.s on colour bar P.C.B.
* Bacﬁup 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). ol

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.
Y 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) for 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 Peak 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- 45p.

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.
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TV SERVICE SPARES

PHILIPS SPARES
G8 CHANNEL SELECTOR £2.50 p.p. £1.50.
KT3, K3 PANELS, tested. exchange. sound, power. bridge rect. frame. RGB
£7.50 cach. Decoder (Non-text) £10.00 p.p. £1.50.
G11 6 POS touch tune channel selector (replaces old type) £14.00 p.p £1.80
G11 PANELS (tested), frame. 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.
G11 PANELS EX-RENTAL (untested) Scan. Frame £2.50 p.p. £2.00.
GI11 IF PANEL (new) less Tuner £2.50 p.p. £1.3(.
MANUALS 2A, 2B, CP9 £3.50. KT3 £4.50, CTX-E, CTX-S. CFl £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 RF1 Choke L64 £6.80 p.p. 80p.
TX10 Focus control £8.50 p.p. £1.(0.
TXY/TX10 Saw filter IF panc| £5.00 p.p. 80p.
TX9 Ultrasonic remote control panel £7.50 p.p. £2.50.
TX9%10 Remote & tuning 1515N £5.00 p.p. £1.80
TX9/10 Remote & tuning 1508A (incl. SAAS(12) £2.50 p.p. £1.80.
TXY/10 Remote & tuning 1536 (incl. SAASH2. 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.
TXY0 14" Chassis complete & boxed (untested) £20.00 p.p. £2.80
TX90 16" Dual Standard. New (untested) £25.00 p.p. £2.50.

1C SELECTION

ANSS21 €380 SAAS2  £5.80 TATGNIAP  £5.80 TDA2S79  £3.80 TDAGSI  £4.20
ANSHK £220 SABXIS  £6.80 TATWRAP £6.80 TDA2SN1  £2.20 TDA3GSIA  £2.90
CNX62 £4.80 SABX37  £1580 TBAI2N €120 TDA2SY)  g2.80 TDASIB £3.20
HALI2IL  £280 SAFI032  £4.50 TBATSH  £2.20 Tparsys  gh.s0 TDA3SN  £3.20
HA11423  £2.10 SAFI039 £2.20 TBAY2 £220 Tpadsgs  gygg TOAHN 1220
HASI3ROP £11.80 g1 4700471 €400 TBAYSH £220 poaages  gegp TDAHRI 021
LAHSS 300 ) yu, £320 TCAZ0  £180 05 Ol TDAMM2 86,80
LATMR - ELB0 ) gy, 2.8 TCANN  £6.80 . - OB asm 580
LATS20 £7.20 . w57 grag TPAZLIA 190 Lol s
LA f15g SLHM £L80 TDAWAST ©240 L0 B TDASL £,

V29381 a0 SHI32 £1.20 TDAIRT  £1.90 1 20 Tpadstea £13.50

Mion)  erake SNTOON 180 TDAIG  g2.90 TDA2SBA £.20 1passyy g5
MIOIBB]  fo.sn SNT6T0S  £9.80 TDAIK2  g380 TDAM  £570 Tpasses  g6.80
Maud £9.80 STKS325  £6.80 TDA!I70  £2.20 TDASSB (860 TDAN  £3.45
MCI3R2P  £5.80 STKS332  €6.80 TDALIM  £220 TDA2670  £3.20 TDA4GOl  £2.80
MDA206L  £3.80 STKS421  £5.80 TDAIIWZ £2.20 TDA2N)  £3.80 TDAI0  £6.80

MDA2K62  £3.80 STKS22  £7.50 TDAI4P 4570 TDA2W)  £3.80 TDASSIH  £5.80
ML237 £3.80 STKS471 £6.50 TDAIII0  £2.80 DAY £3.50 [DASKS  £2.80
ML23 £.80 STKSKI €780 TDAIAIOA €320 Tpa3lw)  g4.20 TDABISH  £4.80
MLo6 €480 STR7MS - £10.80 1pA 1700 5380 qpazuy  geso TDARIK 5680
SAAIN24  £5.80 STKTMK  £10.80 o0 o'hy - M DANI® £3.80
SAAIRS  £5.80 STRI £7.80 1 IDA330  £3.50 . "
SAAlIM  Disp STRISI  gesp TN 680 Lo gegp TDAVD 8.8
AATL . ; . ] 3 . <

SAAIZS)  £3.80 STRESI gsgp TDAIMR  £280 "ol L TPAYS o380

SAAINI oM STRs:  gsan TDAIW  £L20 HEE CHE TDAWSID 480
SAAIZOI(2 £4.80 STRAWOA 880 TDAWSY  83.50 ' Si TEALM - £2.20
SAANR7 €580 STR&ms £10.50 TDA2ISO  £3.20 TOAS 550 TEAns puso
SAASO  £280 STRAZIT 6680 TDAXI  gzpp TDABOIAE5E0 qp £
SAASOI0  £5.80 STRSH12  £5.80 TDASI0  £6.80 TDANOIA €580 ppogiun 5220
SAASUI2 €580 STRSUINY  £4.50 TDA2S4 €580 1DANK  B380 myqgndl( g3.80
SAASIN  £5.80 STRSHMI  £6.80 TDA237eA £3.80 TDA3S6  £5.80 Tvparcasaap-

SAASI  £5.80 STRSWMI £13.50 TDA2577  £4.80 TDA3STI 8480 g9 £13.50
SAASMO  £6.80 STROD  £5.80 TDA2S77A £4.80 TDA3ZST6 €480 UPCIITK  £1.90
SAASUS)  £6.80 TAT6R0AP £5.80 TDAISTX  £3.80 TDAWS) 830 UPCI420CA £8.60

IC p.p 50p
VARICAP TUNERS: Grundig 8630 scrics £5.08 ) pp; £100. Us21. USUsaly

N. ELClI43 (uquw) SC4 VHF NSF203 £7.80 p.p. £1. UHF/VHF UV411 £10.80,
U343 £10.80 p.p. £1.0

LlNE OUTPUT TRANSFORMERS

BU\HT?U T22 g, . e o e .£9.30 PHILIPS 320, Meens ... .£2.80
CARD, 100 T (£8.80 . - £8.80

HI)P ITY ZX2000. CTV130.. £15.50 £12.80
FIDELITY ZX3006 ... £14.50 KT3 . . LE9.80
FIDELITY ZX3(00, 22" £22.80 PHILIPS K335 . oo £22.50
O . PHILIPS CTX-E.S . £22.50

. 1476, 1646, PHILIPS KT4, 40 E £22.50

HITACHICPY ’174/76/7?( TR £28.80 PHILIPS2A . . £23.80
ITT Compact 80, 118 ’ £17.80 PHILIPSCF1 . . £32.80
ITT Compact 8, %P i . £2.80 PYE731.741 . Son e £9.20
ITT Compact 80 LUPFST .. £19.80 SONY KVINND . ” £34.50
ITTCVCS9.CVCH . £9.80 SONY KV 2002 2K .. £34.50
ITTCVC2S 3. 32 o o £8.50 SONY KV - £60.00
ITTCVCYS .. s .. £9.80 THORN 159091, 1612, 13,1712 ..£4.80
ITECVORN, ROL O3 . - L £24.00 THORN 3787 (NORDMENDE} £9.80
ITTCVCHOO, 1206, Picos ... £18.50 THORN 3000/3500 Scan  EHT ... £4.00
ITTCVCTISO 175, =0 £22.80 THORN 90} 9600 - £9.80
ITTCVC ]"‘(l) 1200 Mini 2. £18.50 THORN TX4 £12.50
ITTCVC 12 - ... £11.50 THORN TXi0(C hopper) £16.50
ITTC VCIZN)/IZ/H/H C £17.80 THORN TXHS .. £16.80
ITT Digi 39° 1 1P . £19.80 THORNTXO0 147,201 EI‘).80
ATT Core 1P P £19.80 THORNTX i), 1 1(° Grreen Spot .. 9.80
ITY Core LWPEST ... L £19.95 THORN TXI1t % FST Yellow Spm £21 30

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 cxact no.) replacements £13.80 DECCA/
TATUNG £7.80 p.p. £1.50.

6-3V CRT Boost Transformers for Colour & Mono £5.90 p.p. £1.4}.

455 CRYSTALS for Remote Control Handsets. 4 for £1.00 p.p. S0p.

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 MODFLS

Telephone 071-794 8751, 794 7346
Access Fax 071-431 5778

MANOR SUPPLIES
172 WEST END LANE, LONDON, NW6 1SD
PLEASE ADD VAT 15% TO ALL PRICES INCL P+P
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A Satellite TV Test Signal Source

.

Along came satellite TV. Then an influx of faulty satellite
TV receivers came into our workshop. These have been
mainly Ferguson SAP-1 and SRA-1 units. Their faults
have ranged from dead (mains transformer primary wind-
ing open-circuit) to various intermittent problems gen-
erally caused by dry-joints. With sdme of the faults we’ve
had to soak test the receiver. This prompted me to sort
out an alternative signal source that was cheap and
effective, to avoid tying up our only Astra dish.

-

Basic Concept

The device described in this article is based on the r.f.
modulator used in the Ferguson 3VO0/JVC HR3330 and
similar VCRs. By making a few simple alterations the
u.h.f. oscillator can be modified for modulation by a video
input signal. The third harmonic of the output is strong
enough to produce noise-free pictures when fed to a
satellite receiver's r.f. input. A varicap diode is added to
apply fm. to the oscillator, and the unit’s video
preamplifier is used to provide drive. The fact that the
PCB carries the manufacturer’s component reference
markings makes it simple to describe the modifications. A
circuit diagram of the relevant part of the modulator (the
audio section is not used) is shown in Fig. 1. The full
circuit of the modulator in its original form can be found
in the service manual for the Hitachi VT5000.

Modifications

Begin by removing the top and bottom covers of the
modulator. Then unsolder the top of the oscillator’s
screening can. Remove the wire link in the straight brass
tube on the underside of the unit. Next remove and
discard the following components: C10, C21, C22, C23,
R20, R21, R23 and transformer T1.

Within the oscillator section, remove C19. It’s a ceramic
capacitor that’s connected between the hot end of the
oscillator’s Lecher line and the tuning capacitor TCl. In
place of this capacitor fit a BB10S or similar varicap
diode, with its cathode to TC1 - see Fig. 2. Solder a 10k()
resistor to the junction of the diode’s cathode and TCI.
Connect the other end of this resistor via a 1k} resistor to
the oscillator block’s supply input feedthrough capacitor

pin.

Richard Flowerday, G3ZHH

Fit a wire link between the pin of Tl nearest the
oscillator block and the outer end of R23 (see Fig. 2).
Also link together, on the print side of the board, the
collector of TR3 and the junction of R20 and C21
(previously removed). Connect the negative side of a
10uF electrolytic capacitor to this point on top of the
board, soldering the other end to the junction of the 10k}
and 1kQ resistors added inside the oscillator block. Fi-
nally, change the value of R6 from 22042 to 100€}.

The modified unit was housed inside an Eddystone
diecast box, though any convenient casing can be used.
The modulator was secured to the case by bolting its top
cover to the bottom of the box and clipping it in when the
wiring was completed.

Fig. 3 shows the wiring and pin connections. Be sure to
earth the screen of the r.f. output lead at both the
modulator and the front panel socket. Fit an isolating
capacitor in series with the output, as shown — otherwise
any LNB supply from the receiver will be fed to the
modulator’s output, with disastrous results!

Power Supply

An ancient 12V c.r.t. booster transformer with a bridge
rectifier, a 2,000uF reservoir capacitor and a 7812 regula-
tor were used to obtain the 12V supply required. BNC
sockets taken from scrap VCRs provide the vidco input
and r.f. output connections for the completed unit. Any
available 12V power source could be used.

Setting Up

Setting up is easy. Supply a video signal to the input. If
a pattern generator is not available the video output from
a VCR can be used. Link the r.f. output to the input of a
receiver, then switch on.

Tuning the receiver should produce a picture of sorts. It
appears at around channel five on our workshop Sakura
unit. Adjust the modulator’s output frequency to obtain a
picture free from sparklies. If necessary monitor the
receiver’s a.f.c. line to obtain the correct tuning point.
Connect a scope to the receiver’s video output and adjust
the d.c. level control VR2 so that the video signal sits half
way between the points where either the peak whites or
the sync tips are clipped. To achieve this is may be

D514 L12 L2 5
.2 T
C4 cs R14
RI R8 Osc. block cel RS
RS n* y » = ~AA
TR1 Réé e —{a1
Previously /I
TR2 19
Tk
3 L1§ o] 3
VR2 TR3
= 0k* -=c
D1 R6 1 AN D2
3 100 R25 g.2v
VR1 (4 AN
c R3
4 RS L,,
€2 SR2 R7 A R24 SR37
D7
1 [
O _ o ¢ O
Chassis

*Added components TNew value

RF ou!'pu( via
b

isolating capacitor

Fig. 1: Circuit of the video section of the modulator, after modification.
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Feed-through
capacitor
{C18)

VR1
Video amp

Link

2
0512 “®—0scillator tuning capacitor {TC1)

Fig. 2: Modulator shown from the component side.

necessary to back off the video gain control VR1. Finally,
adjust VRI1 for the desired picture contrast level.

In Conclusion

Although the unit is very basic it works well and the
design is repeatable — we now have one in both our
workshops. No effort has been made so far to overcome
the varicap diode’s non-linearity or to add sound. Doubt-

100pF

0513

Supply +ve [ ] A—n—Y )
ceramic frontn:)anel
Supply ~ve r— “_L.. sockets

[ A |

4 i
Remove wire link /

A\
inside this brass tube % R20/C21  TR3 collector/R8

Fig. 3: Modulator shown from the print side. The pin
connections are as follows: 1 chassis; 2 audio in (not used);
3 video in; 4 r.f. output; 5 12V in; 6 chassis.

less someone out there will have time to sort these out.
The unit has certainly been a boon in my workshop — I
can now listen to MTYV all day and still repair satellite TV
receivers!

Test Report: The Philips Model SBC812 DMM

One Monday someone — not me! — tried measuring the
resistance of the mains supply with our Avo 8 and
damaged the meter’s movement. It's quite expensive to
repair, so I started to cast around for a suitable
replacement.

From past experience with test equipment I've found
that hands-on experience for a few days, if possible for a
week, is a must for making an informed decision on
whether or not to purchase it. The item concerned may
work all right under some conditions, but is it satisfactory
for the ones that you encounter? My boss has in the past
brought me meters that were less than satisfactory in use.
One had no diode test, so that you couldn’t check
semiconductor devices; another was autoranging but took
five seconds to decide on the range; yet another used the
battery as a reference, as a result of which it began to read
high as the battery aged — and there was no low-battery
indication! So when the Philips representative offered to
lend me the meter of my choice I accepted eagerly.

A quick look at the specification of the SBC812 showed
that it would stand 500V a.c. on all ranges except the low-
current one, which is protected by a 500mA fuse. So it
should stand up well to what killed its predecessor. Like
the Beckman meter I use it has a low probe voltage on the
ohms range: thus in-circuit tests can be made around
transistors without the risk of the junction conducting and
upsetting the reading. With the range set to diode test,
transistors can be checked in circuit (the display shows the
0-6V junction voltage): unless any parallel resistors have a
very low value they don’t cause errors.

The bar-graph display is up-dated ten times faster than
the numerical display. It’s useful for tracing crackles and
flickering voltages that confuse other digital meters. The
autoranging works quickly: if necessary it can be
overridden by pressing the range button. The autorange
on ohms saves a lot of button twiddling when you've
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reached desperation point and are checking every compo-
nent in sight! The low ohms range has a continuity buzzer
that’s useful when changing surface-mounted chips — you
can check say 40 pins for continuity to their pads and
freedom from shorts to the next pin in no time at all.
Others in the workshop could be irritated by the noise, so
you might find that an empty can of freezer is aimed at
your head if you make excessive use of this feature!

The meter has an auto power down circuit. This puts it
into the low-current mode if the function switch isn’t used
for an hour. It’s 0.k. for the absent-minded who forget to
switch the meter off when they go home, but it also works
if you leave the meter connected to a piece of equipment
on test. Irritating! It could be worse though — some of the
meters on the market power down after only ten minutes.
The test current is 400mA (10A if the probe lead is moved
to the other socket). As I'm used to a standard 2A this has
resulted in a few blown fuses, but I suppose that I'll get
used to it.

The probe leads are of useful length and the battery life
is good — 1,500 hours with an AAA size battery.

There are some features for which I haven’t so far
found a use (suggestions on the back of a ten pound note
only please!). These include the memory. You can
memorise only one reading. I can do that! Now if it was
forty readings in sequence . . . Similarly the data hold
could be useful if the van’s ignition packed up on the M42
in the dark (so that you could take the meter inside to
read it), but otherwise I can’t think of anything.

Verdict

These few niggles aside, I'm more than happy with the
SBC812, which is priced at £69-95 plus VAT. Why don’t
you leave your Television open at this page for a few days
where the boss can see 1t?
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Teletopics

DAT'S UK LAUNCH

Several companies plan to launch digital audio tape
(DAT) recorders in the UK by Christmas. The technology
has similarities to that used in VCRs, with helical scan-
ning, and gives audio quality similar to that of the
compact disc. Its launch in the domestic European market
has been delayed for four years by a dispute between
music and hardware companies. This was eventually
resolved with the agreement that all European recorders
will incorporate a “serial copy management system”
(SCMS) which prevents second-generation digital
dubbing.

Aiwa is the first company to announce a DAT recorder
officially, Model HD-S1. It's a portable unit measuring
just 95 X 381 x 146-4mm and weighing 610g with
battery. The audio circuits incorporate new one-bit AD
and DA converters. Features include selectable 32kHz,
44-1kHz and 48kHz sampling frequencies, 120 times
normal speed search, a three-way power supply and
remote control. The suggested retail price will be around
£600.

BACK INJURIES

Harry Todd’s case against Radio Rentals, in which he
claimed compensation for back injury due to lifting TV
sets, has been resolved by means of an out-of-court
settlement. Mr. Todd started the case in 1981 and was
granted legal aid in 1984. It’s understood that the com-
pensation amounted to £20,000 plus costs. Radio Rentals
has not accepted liability. The agreement between the
parties was reached on day three of the High Court
hearing, on July 25th. In an earlier case Radio Rentals
reached an out-of-court settlement with a former service
engineer in Northern Ireland.

Injury can arise when a heavy, cumbersome set is
carried single-handedly, especially if there are awkward
areas to negotiate. Mr. Todd says that if an aid such as the
Telelift is not used two people should be provided. A
letter from Mr. Todd appears on page 914.

BROADCASTING NEWS

Nicam sound is now being radiated by the IBA’s
Belmont, Rowridge and Sandy Heath transmitters. The
service is also available from Belmont’s relay at
Weaverthorpe and the relays served by Rowridge and
Sandy Heath. BSB’s second satellite Marcopolo-2 has
been successfully launched. It’s expected to reach the final
orbital position at 31°W by the first week in December.
Prior to this there will be tests at a temporary position —
50°W.

The government plans to add an amendment to the
Broadcasting Bill making it a criminal offence to make.
import, sell, let or hire unauthorised satellite TV decod-
ers. It would also be a criminal offence to descramble
programmes with intent to avoid payment for a service.
According to the Home Office the amendment has re-
sulted from the import of pirate decoders for the Filmnet
satellite TV channel which shows many films to which the
ITV companies, the BBC, BSB and Sky Television have
the English-language rights.

Following a Commons Public Committee report which
came to the conclusion that the level of television licence
dodging is unacceptable the Home Office is to step up its
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campaign against dodgers. The Home Office estimates
that there are about I-7m who fail to pay the correct
licence fee, representing a loss of £130m a year. A
campaign in the mid-80s made little impact. Licence fees
produced a total of £1,145m in 1988-89.

NEW VIDEOTAPES

Panasonic has introduced a 45-minute VHS-C tape, type
NV-EC45EHG - the company already markets extended-
play S-VHS-C tape.

TDK is to launch an S-VHS hi-fi tape giving improved
picture and sound performance. The new tape has a dual
magnetic recording layer, with a top layer just (-3 microns
thick and a bottom layer 3-2 microns thick. The top layer
has a coercivity of 960 Oersteds and records the lu-
minance signal, the 700 Oe lower level being used for the
chrominance and f.m. audio signals. The company has
also launched a longer running S-VHS-C tape that gives
up to 45 minutes recording time in the standard mode or
90 minutes in the LP mode: the SE-C45 tape has a
suggested price of £7-99. On the Video-8 front TDK has
launched a metal-particle tape, type E-HG (extra high
grade), which is priced at £7-99 with a running time of 90
minutes. The company also has a metal evaporated tape
for the Hi-8 format, the price of the 90-minute cassette
being £17-99. In addition TDK has introduced a still video
floppy disc priced at £4-99.

VIDEO EQUIPMENT NEWS

Panasonic has launched a new S-VHS-C camcorder,
Model NV-MS70, which replaces the NV-MC30. It uses a
new compact mechanism and is 23 per cent lighter. In
addition to S-VHS picture quality there’s hi-fi sound, an
artificial intelligence auto-focus system, compatibility with
the VITC (vertical interval time code) editing system and
numerous other features. The company’s Model NF-FV1
is a portable “lap-top” recorder with 5in. LCD screen,
PAL tuner and an NTSC playback facility, also hi-fi
sound.

Panasonic has released further details on two of the
prototype recorders shown at last year’s Chicago Con-
sumer Electronics show (see Television August 1989).
Model NV-W1 is a multi-standard S-VHS/VHS machine
that can play and record in the PAL, M-PAL, SECAM,
MESECAM and NTSC modes. It contains no tuner
however, being used simply for recording and playing
videotapes. Digital processing is used to convert 525 line/
60 field pictures to the 625 line/50 field standard and vice
versa. The front panel displays a world atlas that’s used to
select the broadcast standards of both the input and
output signals. Thus users don’t need a multi-standard TV
set nor a modern PAL set that will lock to 525 line/60 field
signals. As it will dub tapes into any broadcast standard
the machine can be used as a standards converter.

The NV-V8000 is an S-VHS/S-VHS-C edit deck with an
F/C (full/compact) mechanism that accepts full-sized VHS
and VHS-C cassettes. An intelligent quest (IQ) mecha-
nism reduces tape jitter and allows an E-180 tape to be
rewound in 1-5 minutes. There’s a digital timebase correc-
tor and a laminated amorphous head whose gap has been
reduced from 35 to 26 microns — according to Panasonic
this reduces cross-talk noise by 4dB. The deck has a
background video (BGV) function that allows the user to
record video over a previously recorded hi-fi sound tack,
plus fader and colour level controls.

Both these models are due for release in Europe early
next year. No prices have been announced.

Amongst various new VHS products released by JVC
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in Japan the ultra-compact GR-LTS camcorder, weighing
just 750g, is of note. Features inlcude a times 6 zoom, an
encore function that instantly replays a ten-second scene,
and a wide-screen effect that adds black bars at the top
and bottom of the screen!

On the Hi-8 front Canon has introduced a camcorder,
Model E8(X)-Hi, whose features include a fuzzy-logic auto-
tracking system that keeps moving subjects in sharp focus.
An auto white balance system splits the image into 25
smaller areas and analyses them secparately for correct
colour balance. Suggested price is around £1,106).

SCHNEIDER SPARES FROM WIZARD

Schneider UK has appointed Wizard Distributors,
Empress Street Works, Empress Street, Manchester M16
9EN official supplier of audio-vidco spare parts for all
non-account and cash customers. Wizard’s telephone no.
is 061 872 5438, fax no. 061 873 7365. Customers who hold
an account with Schneider/Zarlec should continue to deal
direct with Zarlec at Northampton.

NEW CATALOGUES

The latest HRS catalogue, for 1990/91, has a brand new
format and over 2,500 illustrations, many in full colour.
HRS has gone to great lengths to update and improve the
layout of this catalogue, making it uscr friendly. Its
presentation is in fact similar to that of the famed RS
catalogue. One of the major improvements is a 56 section
index for quick reference to any product category. An-
other helpful feature is the listing of i.c. functions. As well
as electronic components for TV sets, microwave ovens
and video and audio equipment there are 230 pages of
manufacturers specific spares, over 60 pages of test equip-

ment ctc. and 100 pages of communications and PA
equipment. In all there are 656 pages. Details are avail-
able from HRS Electronics plc, Garretts Green Lane,
Birmingham B33 QUE. Telephone 021 789 7575 (sales),
021 789 7171 (general).

The latest Tandy 1990-91 clectronic catalogue is now
available free of charge from over 500 Tandy stores and
authornised dcalers throughout the UK.

VCR ALIGNMENT KITS

Televideo Services, Unit 3 Plessey Business Park, Tech-
nology Drive, Beeston, Nottingham NGY 2ND, has in-
troduced two new VCR alignment kits. The simpler one,
containing the basic essentials for those involved in VCR
repairs, costs £189 plus VAT. For those involved in full-
time VCR work the Professional kit costs £298-98 plus
VAT. In both cases Securicor delivery can be arranged at
£5 plus VAT extra. These are certainly competitive prices.
The company has been supplying VCR spares for over
ten years.

SATELLITE TV TRAINING PROGRAMME
Microforge Ltd., 339 Clifton Drive South, St. Anncs-on-
Sea, Lancashire FY8 ILP (telephone 0253 725 499) has
introduced a training programme covering satellite TV
installation and servicing. It consists of a 45-minute
videocassette (available in VHS, Beta, V2000 or Video-8
format) and a 46-page textbook with photographs, dis-
grams, charts and formulac. The programme costs £79-50
inclusive of VAT, postage and packing. It provides a step-
by-step guide to satellite TV in a format that should be
helpful to all those wishing to become involved in this new
aspect of the TV/video business.
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TV Fault Finding

Philips 2A Chassis

This set had been a long-term inhabitant of the soak-test
bench. The problem was intermittent crackling on sound
with line tearing. It occurred even with the focus and
c.h.t. leads disconnected, suggesting a fault in the line
scan circuit. We changed components one by one and
finally proved that the flyback tuning capacitor C2618
(1.5nF) was the culprit. P.B.

Philips KT4/K40 Chassis

No colour isn’t a common problem these days. Thus lack
of familiarity can make fault-finding difficult. There was
no colour at all with this set, even when the colour-killer
was overridden by connecting a 470€} resistor between
pins 1 and 6 of the TDA3561 colour decoder chip. The
sandcastle pulse was present and correct, but there was no
signal at pin 28 of the chip. Checks with a working set
whose reference oscillator was misadjusted showed that
the burst signal should be present at pin 28 with the colour
killer operating and that burst and chroma should be
apparent with it overridden. Time to check the chroma
input at pin 3. It was low, being lost across C2135 (120pF)
which was open-circuit. P.B.

Alba CTV12

The customer complained of a dead set, but only on
occasions. Yet the power-on light always showed. The
circuit is quite involved, but everything seemed to be o.k.
in the switch-mode power supply. TR301 seems to op-
erate in a delayed manner due to R303 charging C307,
with discharge via R304 with D306 as a reset between
switching off and on. The problem was that R304 had
gone high in value. As a result the circuit locked on and
starting current didn’t reach TR302, via R301-5, to get it
all going. This is Murphy’s Law, isn't it? The worse it
looks the simpler the remedy! V.W.C.

GoldStar CIT2175X

We’'ve had two of these sets with the same fault, the
symptoms being poor height and linearity. In both cases
the faulty component was C202 (0.22uF) which is con-
nected to pin 2 of the TDA4502 chip. From the symptoms
you would have expected the cause of the fault to lie in
the field output or driver stage, but C202 is part of the
field oscillator circuit. S.C.

Panasonic TX2480 (Alpha 1W Chassis)

There was no sound or raster, with squealing from the
power supply. We found that the 155V h.t. line protection
diode D854 was short-circuit, the reason for this being
obvious when we fitted a replacement — the h.t. was high
at 180V. This suggested that the line output stage wasn'’t
working, and sure enough there was no drive at the
base of the line output transistor. The line drive was o.k.
at pin 26 of the TDA4505 chip and at the base of the line
driver transistor. The waveform at the collector of this
transistor wasn't correct however and the d.c. voltage was
21V instead of 26V. Checks at pins'S1 and S2 of the driver
transformer produced readings of 21V and 26V respec-
tively, which meant that the transformer was dropping 5V
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d.c.! A resistance check between these pins didn’t reveal
anything so a new transformer was fitted. To our amaze-
ment the set started up, with all the voltages correct. S.C.

Sony KV2212

The customer’s complaint was that the sides of the picture
“went funny” after about half an hour. Since I expected to
see an east/west fault I was quite surprised to find that the
red/green convergence at the sides of the screen jumped
out than flicked back to normal. It happened again five
minutes later and soon became permanent until the set
was switched off and allowed to cool. The back was
removed and, armed with a can of freezer and the hot-air
gun, in I delved. After much freezing and frying it seemed
that the fault was around Q551/552. Using a piecc of
paper as a shield I then froze a few individual components
in this area. After some effort the culprit turned out to be
coil L551. It should be 27mH but the nearest we could
find, from a scrap chassis, was 10mH. This restored
normal operation. S.C.

Grundig P37-342 (CUC3400 Chassis)

This set wouldn’t start. There was h.t. at the chopper
transistor and a slight ticking noise from the transformer.
All the voltages at the control chip seemed to be about
right, and there were no obvious shorts. We were about to
put the set on the shelf and order a new chip when we
thought that it might be a good idea to check the chopper
transistor’s drive waveform. A scope check showed that its
frequency was very low. C653 (4-7nF), which is connected
to pin 15 of the i.c., sets the frequency. When it was
replaced the set started up normally. M.D.

Ferguson TX100 Chassis

The customer’s complaint was of intermittent channel
changing and going into standby. On the bench the set
wouldn’t come out of standby. We found that the voltage
at pin 20 of the remote control processor chip IC901 was
very low at 2V instead of 9V. When we checked back to
the regulator transistor TR901 we discovered that all three
legs were dry-jointed. Resoldering them provided a cure to
all the intermittent problems. M.D.

Toshiba 202R5B

The complaint was no sound. We established that the
output stage was working all right then concentrated on
the TA7608AP chip IC101 which houses the f.m. detec-
tor. The voltage at pin 22 was absent and C603 was found
to have a substantial leak. Its value (10nF) is fairly critical
if vision buzz on sound is to be avoided. R.D.

Hitachi NP81CQ Chassis

The problem was intermittent colour: sometimes the
colour would flash on in parts of the picture. We noted
that where there was colour it was of correct frequency
and phase. Quite some time was wasted making checks
around the colour decoder chip. Not until the dual-trace
scope was hooked up to the display the incoming chroma
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signal and the burst gating pulse was all revealed. The
gating pulse didn’t coincide with the centre of the ten
cycles of burst on the back porch of the sync pulse. In fact
the line pulse wasn't being delayed. Replacing L506
completely cured the problem — this little choke, which in
this case had its green plastic cover missing, is used to
delay the burst gating pulse. We were lucky to have a
similar set to hand, enabling us to make comparative
checks. R.D.

Philips CF1 Chassis

This little portable produced just a blank, unmodulated
raster, with no sound. We found that there was no output
from the TDA2541 i.f. chip, so this was replaced. There
were still no signals. A ¢heck on the components around
this chip then revealed that C2147, a disc capacitor, was
leaky. Replacing this restored normal operation. R.D.

ITT CT3326 (Monoprint B)

The customer’s complaint was that the set occasionally
didn’t come on. When we switched on nothing happened.
Only after trying a few times did the set reluctantly start
up. On taking a look around the power supply we found
that C701 was in a state of decay.
Incidentally the line output
monoprint B version doesn’t fit
monoprint A version and vice versa.

transformer in the
the non-remote
R.D.

Grundig CUC120 Chassis

This set took five-ten minutes to start up, during which
time all voltages read low. Once the switch-mode power
supply got going you couldn’t get the fault to return by
applying freezer: the set had to be switched off for several
hours before the fault reappeared. We removed and
tested the bridge rectifier’s reservoir capacitor C626 and it
gave a satisfactory indication. But fitting a replacement
cured the fault. When C626 was retested we found that it
had gone open-circuit. AW,

Amstrad CTM640/CPC464

The monitor’s power supply would cut out intermittently,
power being restored when the main PCB was flexed. The
cause of the fault was dry-joints around the STK7308
switch-mode power supply chip IC501. Note that the
monitor is similar to Amstrad’s CTV1400 colour TV set,
with which we've experienced similar faults.

When the monitor was connected to the computer and
switched on we found that the convergence was out.
Investigation revealed that the plastic clips which hold the
static ring assembly in place had broken, allowing it to
move. We reset the rings are glued them in place. A.W.

Panasonic TC2213 (U3W Chassis)

This set suffered from corrugated verticals at switch on,
with horrible noises coming from the power supply. After
several minutes everything became normal. Use of freezer
revealed that the cause of the trouble was C809 (1uF,
350V), a replacement providing a complete cure.
Another of these sets came in because of field collapse.
A colleague had fitted new TIP31A field output transis-
tors, but the result was field scan over only the top half of
the screen. It turned out that one of the transistors, Q403
(2SD837), is a Darlington device. This is not obvious from
the circuit diagram, as Panasonic has used a single transis-
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tor symbol. Using a BD645 in this position restored full
scan. P.H.

Grundig A7410 (CUC220 Chassis)

This set failed to produce a picture at power up. When the
picture finally appeared it had corrugated verticals, which
disappeared after about ten minutes. It seemed as if the
set was off tune: there were no sync pulses and the picture
contained inverted video. The cause of the fault was
eventually traced to C2221 (1uF, 63V) which is connected
to pin 4 of the TDAS5500 chip in the tuner/i.f. unit. You
may get this fault with other models that use the same
module. P.H.

Ferguson TX100 Chassis

Dealing with the dead set symptom is usually fairly
straightforward with this chassis. In this case a new
BUS08A line output transistor and BC372 line driver
transistor brought the screen back to life, but with lack of
width — about an inch down each side. Unfortunately the
line output transformer proved to be at fault, making it an
expensive repair. E.R.

Sharp C1410

The only result when this set was switched on was a
whining noise from the power supply. Checks were made
on the chopper power supply outputs and a dead short was
measured across the 115V line. The over-voltage protec-
tion diode D601, a 152V zener diode, proved to be the
culprit. J.K.P.

Philips 2A Chassis

Do check beyond the bridge rectifier when you find that
the 2AT fuse 1651 has blown. The usual cause is diode
6664 (BYD335). C2664 (1-5nF) should also be re-
placed. G.G.

Philips 12TX3512

There are four separate ‘connections to/from a camera.
First one packed up then another until only one still
worked. At the good output there was 15V but only 5-5V
at the others. All four BD136 stabiliser transistors TS211,
TS221, TS231 and TS241 were replaced, using BD140
transistors. This cured the problems. G.G.

Philips K40 Chassis

Some people cause extra faults by delaying a service call.
As we all know this is especially the case with arcing etc.
The usual cause of arcing in these sets is the soldering at
pin 15 of the line output transformer. In this case the print
was burnt beyond repair, R3166 (1-5kQ) was cooked and
R3192 (680Q2) was open-circuit. R3192 is hard to find first
time round, on both the circuit diagram and the chassis.
It’s on power panel 1001, the horizontal PCB. G.G.

Philips 177GR2540 (G90AE Chassis)

After two hours plus the picture may darken slightly with
remote control commands having no effect. When channel
change at the set itself is tried the display may show the
quick diagnosis code. With the fault present the display
shows F4 or F7. Replacing 1C7720 will restore normal
operation. On occasions the fault comes to notice only
when a remote control command is issued. G.G.
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Practical Digital Logic

Part 1: Gates and Boolean Algebra

Peter glared in disgust at the circuit diagram in front of
him on the bench. It was full of the newer and mysterious
logic symbols that defied his interpretation. “Why do they
have to keep changing everything?” he grumbled. “What
was wrong with the old logic symbols?”

We can sympathise with Pete’s reaction to the more
recently introduced logic symbols. Every engineer I've
asked scems to prefer the old ones — but ’'m told that
computers love the new ones! However this may be it’s
essential for the TV/video engineer to be able to under-
stand both the old and the new. Both are widely used in
service data. There seem to be some good reasons for the
new symbols, though it looks as though the conventional
symbols will continue to be used for a long time.

Ever increasingly complex blocks of digital circuitry are
used in many of the latest TV sets, VCRs and camcorders.
Trouble-shooting in such circuits can be a real headache.
Remember too that microprocessor and microcomputer
chips largely consist of complex blocks of basically simple
digital circuit gates. All this circuitry is used to handle
changing binary values at high speed.

Basic Gates

By now most readers of Television will probably be
reasonably familiar with logic circuitry. Articles dealing
with the use of logic probes and pulsers for practical
servicing appeared in the November 1985, August 1987
and January 1989 issues. The well-known conventional
logic symbols are shown in Fig. 1. Table 1 shows the basic
truth tables. You may however not recognise the newer
logic symbols shown in Fig. 2.

For effective servicing it’s best to memorise the various
logic gate conditions. It saves you the time and trouble
involved in referring to truth tables. For the sake of
completeness we’ll briefly summarise the rules. An in-

verter or not gate simply inverts the logic signal state from:

H (high — binary one) to L (low — binary zero) or vice
versa. With an and gate all the inputs (there can be
several) must be high to produce a high output. With a
nand gate all the inputs must be high to produce a low
output. With an or gate a high output will be present

> D I
O D I

Fig. 1: Convent/ona/ /oglc symbols: (a) /nverter, (b) and
gate, (c) or gate, (d) exclusive-or gate, (e) nand gate, (f) nor
gate, (g) exclusive-nor gate.

D435

2 T Fig. 2: Examples of the
] - new style of logic sym-
] — VI bols. All will be revealed
] T — in Part 2.

D496 {a) by

David Botto

when any one or more of the inputs is high. A nor gate
produces a low output when any one or more of the inputs
is high. An exclusive-or gate gives a high output only
when one input is high, while an exclusive-nor gate gives a
low output only when one input is high.

We'll be looking at the newer logic symbols in Part 2
next month. In addition to a knowledge of the symbols it’s
important to have a reasonable understanding of the
operation of circuitry made up from the various gates —
often referred to as combinational logic circuitry. It’s vital
that this understanding includes a basic knowledge of
Boolean algebra, which is our main concern in this part.
Then you’ll have programmed into your mind the basic
knowledge that will serve you well when you are con-
fronted with involved logic circuit faults. It makes all the
difference in practical TV/video servicing.

Boolean Algebra

There’s nothing mysterious about Boolean algebra,
which is based on simple mathematical laws devised by
George Boole. It's easy to learn — you don’t need a
knowledge of advanced mathematics or complex standard
algebra in order to understand it. It serves as the language
of digital logic circuitry.

The first point to note is that many of the rules of
Boolean algebra differ from those of ordinary algebra.
With conventional algebra the letters used represent
numbers, either known or unknown. With Boolean al-
gebra the letters can represent only one or zero. A
Boolean algebra equation expresses the output of a logic
circuit in relation to its input(s).

With positive logic, which is almost always used in
commercial equipment, a binary one is high and zero is
low (with negative logic this is reversed, one being low
and zero high). Most service manuals, though not all,
show the binary one state as an H and the zero binary
state as an L. In discussing Boolean algebra it’s simpler to
use one or zero, so that’s what we’ll do here.

Table 1: Logic gate truth tables.

And gate Nand gate
A B C A B C
0 0 0 0 0 1
0 1 0 0 1 1
1 0 0 1 0 1
1 1 1 1 1 0
Or gate Nor gate
A B C A B C
0 0 0 0 0 1
0 1 1 0 1 0
1 0 1 1 0 0
1 1 1 1 1 0

Exclusive-or gate Exclusive-nor gate

——m0c0o)
—0o=_0ow
——m0cOo)
—Oo-_0ow
oo -=-0

0
1
1
0
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Fig. 3: Examples of Boolean equations for single gate
arrangements, relating the output to the input(s).

- A ==
A A=A B
A — |
First inverter Second inverter o E =A-B-C-D=A-B-C-D
(a) (bl
x
: C ] o
c=A+8B c D= A+B+C = A+B+C
498 (c) (d)

Fig. 4: The law of double negative (a) and its application to
various gate arrangements.

With the inverter shown in Fig. 3(a) the input is
labelled A and the output B. The Boolean equation is
simply B = A, which means that if the inverter is working
correctly the use of a logic probe will show that the output
is the opposite of the input. Whatever the state of the
signal at A (one or zero) the signal at B is inverted or, as
we say, complemented. The bar over the letter indicates
inversion — one to zero or zero to one. It’s important to
note than in Boolean algebra the bar does not mean zero,
it simply means inversion in relation to a preceding signal.
This is in contrast to the practice in service manuals and
circuit diagrams of placing a bar over a letter or group of
letters to indicate that the relevant line goes low (zero) to
produce the intended action.

The inputs to the two-input and gate shown in Fig. 3(b)
are labelled A and B while the output is labelled C. The
Boolean equation is C = A - B, the dot indicating the and
function (in practice the dot is often omitted). With the
three-input and gate shown' in Fig. 3(c) the inputs have
been labelled A, B and D (the bars over A and D
indicating that inversion has previously taken place) while
the output is labelled C. The Boolean equation is
C=A-B:-D.

With the or gate shown in Fig. 3(d) the inputs are again
A and B and the output C. The Boolean equation is C =
A + B, the plus sign indicating the or function — don’t
mistake it for the plus sign used in standard arithmetic or
ordinary algebra. The Boolean equation for the three-
input or gate shown in Fig. 3(e) with the conditions as
shownisD =A +B + C.

Fig. 3(f) shows the commonly-used nand gate, which is
simply an and gate followed by an inverter. Since inver-
sion takes place in the gate the Boolean equation is
C=A-B.

Basic Laws

The basic laws of Boolean algebra can be illustrated by
means of logic diagrams. They are quite straightforward
and easy to remember. Though these rules differ from
those of ordinary algebra, bear in mind that many of the
rules of ordinary algebra still apply.

Law of Double Negative

First_the law of double negative, illustrated in Fig. 4(a),
is that A = A. The input signal A is inverted by the first

TELEVISION OCTOBER 1990

inverter and is then inverted again, so there’s no effect on
the signal (apart from a slight delay of a few
nanoseconds). Let’s see how it applies to the four-input
nand gate shown in Fig. 4(b). With the conditions shown
the Boolean equation is

E=A-B-C:-D.

When the law of double negative is applied the double
inversion bars cancel and the equation becomes E = A -
B-C-D.

With the two-input nor gate shown in Fig. 4(c) the basic
Boolean equation is C = A + B. With the three-input nor
gate shown in Fig. 4(d) the law of double negative again
applies in relation to the conditions shown, so that

D=A+B+ CbecomesD =A +B + C.

Laws of Intersection
The laws of intersection state that

A-0=0and A -1=A.

They apply to and gates. Remember that the letter A can
represent one or zero. Fig. 5(a) illustrates the Boolean
equation A - 0 = 0. Whatever the value of A, the output
is zero. Fig. 5(b) illustrates the other equation A - 1 = A.
In this case if A is one the output will be one while if A is
zero the output is zero. So X will always equal A.
Compare these diagrams with the and gate truth table.

Laws of Union

The laws of union apply to or gates and are illustrated
in Fig. 6. They state that

A+1l=1and A +0=A.

Again A can be one or zero. Compare with the or gate
truth table.

The switches shown in Figs. 5 and 6 show the
electromechanical equivalents of digital and and or gates.

Laws of Tautology

The laws of tautology — tautology simply means a
repetition of the same thing — are

A-A=Aand A + A=A
ThusA-A-A- A=A A+A+A+A+ A=Aand
so on. You can sum this up by saying that if the same logic

signals are applied to all the inputs of an and or an or gate
the output will be the same as the inputs.

A x=g A X=A A X=a A X=1
0 1 0 1
A0=0 Asl= A A+l=1

A+0=A

A A
3 L

{a) (b)

Fig. 5 (left): The laws of intersection, illustrated here, apply
to and gates.

A 0 A 1
o 0—0 o —o/o——o"b—
{a) (b}
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Fig. 6 (right): The laws of union, applicable to or gates.
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By linking the two inputs of a two-input and gate (Fig.
7) the signal A is applied to both and the output X = A. If
all the inputs of an or gate (Fig. 8) have the same input A
then again the output X = A. With both of these circuits
when A = 1 the electromechanical equivalent circuit is a
piece of wire!

Law of Complements

The law of complements is illustrated in Fig. 9, where
(a) relates to an and gate and (b) to an or gate. For an and
gate the equation is A - A = 0. In Fig. 9(a) signal A is fed
direct to one input of and gate Y and to both inputs of
nand gate X which inverts it to A. Thus the inputs to gate
Y are A and A and its output X = (. Nand and nor gates
are often used as inverters simply by connecting their
inputs together. For an or gate the equation is A + A=
1. Fig. 9(b) shows an or gate Z with a nor gate W acting
as an inverter to produce A. Since Z is an or gate its
output will under these conditions be one.

Law .of Commutation

The law of commutation says that in whatever order
you apply the same individual logic signals to the inputs of
an and or an or gate the outputs will be the same. This is
similar to ordinary algebra. For an and gate the law states
that A - B = B - A, as shown in Fig. 10. With an or gate
the law is A + B = B + A. These laws hold for any
number of inputs, as shown in Fig. 11.

Products

A combinational logic circuit whose output is taken
from an and gate is called a product of sums circuit. If the
output is taken from an or gate the circuit is called a sum
of products circuit. You'll find plenty of both in TV and
VCR circuits.

In Fig. 12 two or gates feed the two inputs of an and
gate. With the initial inputs A, B, C and D, the and gate’s
inputs are A + B and C + D. Its output X is (A + B) - (C
+ D).

The sum of products circuit shown in Fig. 13 is a bit
more complicated, with three and gates feeding the three
inputs of an or gate. The final output obtained is X =
(A-B-C)+ (D-E) + (F - G). It's common practice to
omit the dots and write X = ABC + DE + FG.

To use truth tables to find the outputs of the circuits
shown in Figs. 12 and 13 would be far more laborious than
using the Boolean equations given here.

Laws of Association

The laws of association are used to simplify digital logic
circuitry. They are obviously relevant to TV and VCR
circuitry where circuit and i.c. designers have made use of
them.

The first of these laws states that

(A-B)y-C=A-(B-C) = ABC

Fig. 14 illustrates its relevance. The inputs are A, B and
C. Gate one produces an output X = B - C. The output
from gate two is A - (B - C). You’'ll immediately see from
the first law of association that this is equal to ABC,
which means that the single three-input and gate shown in
Fig. 14(b) can replace the two separate two-input and
gates shown in Fig. 14(a).
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Fig. 7 (left): The law of tautology with an and gate.
Fig. 8 {right): The law of tautology with an or gate.

A
£ X=0 — X=1
A—d A A—t ry
A*A =0 A+A=1
St ;
o—0o00——
(a) m
ib)

Fig. 9: The laws of complements in relation to an and gate
(a) and an or gate (b).

Aﬂ_)(:A.B B X =B-A=AB
B A

0502 A-B = B-A

Fig. 10: The law of commutation for and gates.

A
B8 @‘x = A+B+C+D D@l = A+D+B+C = A+B+C+D
c
D

A+B = B+A [BE)
Fig. 11: The law of commutation for or gates.
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Fig. 12 (left): Basic product of sums circuit.
Fig. 13 (right): An example of a sum or products circuit.

A X=A-B-C
B
¢

(a) ib) (o115
Fig. 14: The first law of association.

X=A-(B-C)
=ABC

The second of the laws of association states that

A+B+0C=(A+B)+C=A+B+C.

Let’s look at a practical example, where this law is used
in the Panasonic Model NV688 VCR. Fig. 15(a) shows a
combination of three or gates with inputs AB, CD, EF
and GH, the final output X being AB + CD + EF +
GH. Fig. 15(b) shows a section of the a.f.c. rotary phase
generator used in the NV688, where a single four-input or
gate replaces the separate or gates in Fig. 15(a).

Laws of Distribution
The first law of distribution states that
AB + AC=AB + O).
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The combinational logic circuit shown in Fig. 16(a) has
three inputs A, B and C. The two outputs from the and
gatesare X = A-Band Y = A - C. Output Z from the
or gate is Z = (A - B) + (A - C) which from the first law
of distribution is equal to A(B + C). A practical example
of the simplification possible 1s shown in Fig. 16(b), which
is a small section of the syscon circuitry used in the
popular Panasonic NV7000 VCR. Here the same output
has been obtained by using two instead of three gates, in
this case an or and an and gate.

The second law of distribution states that

(A+B)(A+C)=A +BC.

Fig. 17(a) shows two or gates feeding A + B and A +
C to an and gate whose output is thus (A + B) (A + C) =
A + BC. The simplification made possible by the second
law of distribution means that, as shown in Fig. 17(b), we
can use just two gates to produce the same output.

Laws of Absorption
The laws of absorption also help to introduce simplifica-

tion. There are four, as follows

AB+B=A+B, AB+B=A+B,

A(A + B) = A and A(A + B) = AB.

DeMorgan’s Theorem

The final Boolean law we’ll mention is DeMorgan’s
theorem, which is very important. It comes in two forms
as follows

AB=A+BandA+B=AB

It provides a further aid to circuit simplification.

Nand and Nor Gates

In practice most of the logic circuitry you come across
in TV sets and VCRs is made up from nand and nor gates
and inverters. One reason for this is that the inverters
used in all these devices act as buffers to prevent the
various gates overloading each other. As a result, logic
circuitry built up from nand and nor gates operates at a far
higher speed than circuitry that uses and and or gates.

Nand gates can be used to provide the or and and
functions. In Fig. 18(a) two nand inverters produce A
and B ouputs which are the inputs to a further nand gate.
From this we get the output

C=A-B,ie AB

From DeMorgan’s first law

AB=A+B

and from the law of double negatives the double bars
cancel giving us A + B. Thus the circuit acts as an or gate.

Fig. 18(b) shows the output of a nand gate fed to a
second nand gate acting as an inverter. The A and B
inputs_become A - B at the output from the first gate
and A - B at the output from the second gate. Again from
the law of double negatives this is A - B, i.e. the circuit
acts as an and gate.
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You can work it all out from truth tables, but Boolean
algebra is easier to use, especially when the circuitry is
complex.

Fig. 19 shows at (a) and (b) respectively how, by
applying the same laws, nor gates can be used to provide
the and and or functions.

X = AB+CD A— AB
+EF+GH  g_|
co

AB

co X=AB+CD
CD+EF+GH +EF+GH
E— EF
F—
EF G GH
H H
(a) {b) [D50E)

Fig. 15: Example of the second law of association.

Part of IC6006 with four AND gates

Pl

2 A : | Z-AB+C)

(A+B)+(A:C) - !

-ap+c) B BrCj ! !

= | S,
CD
(b}
Fig. 16: Examples of the first law of distribution.

A Z=A+BC

T )R
B
Z = (A+B}{A+C)
) = A+BC

C

B B-C
c
(a) (b}

Fig. 17: lllustrating the second law of distribution.

=AB A A-B C=A
= A+8 B A

@ @

(a) (b} [Os09

Fig. 18: Use of nand gates to provide the or (a) and the and
(b) functions.

AtB C=A+B
= A+B

) . {0510

Fig. 19: Use of nor gates to provide the and (a) and the or
(b) functions.
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E = AC+AD+BC+BD
= (A+B)(C+D}

Ol o w Pl
>
+
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(a) {b)

Fig. 20: How Boolean algebra can simplify a combinational
logic circuit.

Much of the logic circuitry used in TV sets and VCRs
uses nand and nor gates to provide and and or gating.

Circuit Simplification

Finally this month let’s see how Boolean algebra can be
used to reduce the number of gates in a logic circuit from,
as in the example shown in Fig. 20, nine to three. The
inputs to the circuit shown at (a) are A, B, C and D.
These are first inverted to A, B, C and D and then fed to
four and gates whose outputs are A - C, A - D, B - C and
B - D. These form the inputs to a four-input or gate
whose output E is AC + AD + BC + BD.

By the law of commutation this can be re-arranged as
AC + BC + AD + BD.

Using the first law of distribution this becomes C(A +
B) + D(A + B).

By the laws of tautology (A + B) + (A + B) becomes

(A + B), which gives us
E = (C+ D) (A + B).

By the law of commutation we can rearrange this as (A
+ B) (C + D).

This same output can be produced from the same inputs
by using the much simpler circuit shown at (b). Here two
nand gates give us

A-BandC: D

which as we've seen can be simplified to A + B and C +
D. These form the two inputs to an and gate whose output
is (A + B) (C + D), the same as before.

This reduction in the number of logic gates holds true
whatever the logic levels of the four input signals. See if
you can work out the output value E for both circuits if
the four input signals are changed to A, B, C and D and
then again to A, B, C and D. The correct answers will be
given in Part 2.

Summary

In this article we’ve discussed the basics of Boolean
algebra as they affect TV and VCR circuitry. Boolean
algebra may be new to you. If so I'd recommend that you
read through this article very thoroughly to make sure that
you appreciate the various laws and their relevance. As
digital circuitry becomes ever more complex in the years
ahead you’ll be glad you took the time to do so.

In Part 2 we'll look at the newer logic symbols now in
use. We'll also consider the Boolean equations for exclu-
sive-or and exclusive-nor gates.

The North American HD-TV Scene

The HD-TV *90 Colloquium held in Ottawa at the end of
June was, in comparison with other international TV
conferences and exhibitions, very delegate friendly. The
exhibition was small enough for comfortable access to the
displays, and engineers who had been involved in the
developments were on hand and prepared to discuss the
relative merits of their systems. Some sixty technical
papers were presented at the conference. They provided a
good insight into technical and political developments
around the world.

FCC Stipulations

The North American approach to HD-TV has changed
significantly since 1987. Previously HD-TV was seen as
being acceptable only if it was compatible with the NTSC
system, using an augmentation channel. The reason for
this was the high level of existing investment by both
viewers and broadcasters. In March 1990 however the
FCC declared that the approach was not spectrum friendly
and decreed that HD-TV could only be introduced using
the simulcast technique. This means that provided a
broadcaster continues to transmit NTSC signals he would
in addition be allocated a second v.h.f./u.h.f. channel for
non-compatible HD-TV broadcasting. with the stipulation
that the new service must be carried in a standard 6MHz
channel.

The extra channels that suddenly appear to be available
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are the so-called “taboo channels” that have been kept
idle to avoid inter-channel interference. It was decided
that these could be used provided the new system had a
more even power distribution within each channel - this
should be possible since most interference arises because
of the high level of energy in the spectrum close to the

. carrier frequency. Thus the new system would also have

to use a non-compatible form of modulation. The change
over to HD-TV could then occur in a natural way, and
ultimately the existing NTSC channels would become
redundant.

Firm proposals for a North American HD-TV standard
had to be submitted to the FCC by June 3rd, 199%0. Each
system has to be demonstrated, under normal working
conditions using common programme software designed
to provide a high visual standard, by the end of August
1992. The FCC will then consider the results and select
the best system by the second quarter of 1993. This will
allow enough time for submission of the chosen system to
the CCIR’s 1994 Plenary Session. Six solutions to the
problem were presented and discussed during HD-TV
’90's technical sessions.

The competing systems include NHK Japan’s Narrow
Muse, a Channel Compatible System from the Massachu-
setts Institute of Technology (MIT), an Advaneced
Compatible TV System from a consortium comprising
Sarnoff Laboratories, Thomson, Philips and NBC
(ARTC), a Spectrum Compatible System from the Zenith
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Corporation, the Digicipher system from General In-
struments Corporation and Super NTSC from Faroudja
Laboratories.

Narrow Muse

The source signal for Narrow Muse originates from the
already widely known standard Muse system which uses
1,125 lines and a 60Hz field rate. Encoding reduces the
number of lines to 750 and Muse subsampling reduces the
base bandwidth to 4-86MHz. The receiver has to restore
the missing lines by interpolation, i.e. averaging to
produce three lines from every two transmitted. Four
high-quality digital audio channels are multiplexed into
the field blanking interval. It’s claimed that the signal fits
into a standard 6MHz channel and provides about twice
the resolution at present obtainable with NTSC. An
advantage of this scheme is that Muse has already been
proved to be NTSC compatible by means of a Muse-to-
NTSC converter. The latter has now been reduced to
roughly VCR size through the use of specially developed
chips. The conversion quality still leaves much to be
desired however, as horizontal and diagonal motion pro-
duce annoying effects. Incidentally, the eight-field se-
quence means that a Muse-to-PAL converter remains in
the future.

Channel Compatible System

MIT's Channel Compatible System uses an analogue/
digital approach to maximise bandwidth use and the
signal-to-noise ratio in line with the well-known Shannon
Theorem. The video signal is filtered into high- and low-
frequency components. The lows are then digitally coded
and the highs are compressed so that their amplitude
doesn’t exceed 25 per cent of the digital component. The
two signals are added together and then modulate the r.f.
carrier. Since the added highs will look to the receiver like
noise on the digital signal an error correction coding
system is used to increase its robustness. Expansion of the
highs in the receiver helps to reduce the noise level,
improving the signal quality in the video frequency range
where the eye is less sensitive to noise.

Advanced Compatible System

The Advanced Compatible TV System’s display is
based on the usc of 1,050 lines and a 59-94Hz field rate,
with an aspect ratio of 16:9. The system can be made
compatible with a standard NTSC receiver by making use
of the normal overscan. This is achieved by the use of
clever filtering, signal processing and multiplexing, which
also enable a high-definition interlaced or progressive scan
picture to be compressed into a standard 6MHz channel.
Typical video signal component bandwidths are luminance
12-5MHz with I and Q chrominance 3-75 and 1-25MHz
respectively. These signals are separated and processed
into three components as follows.

Component one is the central portion of the image,
containing the main NTSC signal, together with the time-
compressed side panels obtained by increasing the aspect
ratio from 4:3 to 16:9. The active line period is 52usec.

Component two consists of the high-frequency lu-
iminance signals and the Q signal component from the
side panels, time expanded to 49usec. The wider
bandwidth [ signal is similarly expanded. These two
signals quadrature amplitude modulate a subcarrier, using
suppressed carrier techniques.
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Component three consists of the fine detail from the
luminance signal, in the frequency range 4-5-7-16MHz.
This modulates a 3-579545MHz subcarrier. Filters select
one in every four lines, and this is then time expanded by
a factor of four so that the signal energy now lies in the
range 230-750kHz.

Components one and two are then added to form, with
component three, the two signals that quadrature am-
plitude modulate the final r.f. carrier.

Spectrum Compatible System

Zenith Corporation’s Spectrum Compatible System has
787-5 lines per frame and 59-94 frames per second, which
means that the line frequency is 47-203kHz, exactly three
times that of the NTSC system. The aspect ratio is 16:9,
and with 1,280 pixels per line the resolution is equal to
that of a 1,050-line interlaced system. Analogue and
digital signal processing are used to squeeze the video
signal into two 3MHz basebands. These quadrature am-
plitude modulate a single suppressed carrier, so that the
transmission occupies a 6MHz channel. The carrier is thus
placed at band centre. Since no carriers or subcarriers are
transmitted the signal power is more cvenly distributed
throughout the channel, reducing inter-channel interfer-
ence. In addition, analogue signal compression is used to
reduce the peak transmitted power. The expansion re-
quired at the receiver improves the signal-to-noise ratio.

The luminance and chrominance signals are derived
from 37MHz bandwidth RGB components. The lu-
minance signal is filtered to extract the d.c/Lf, compo-
nents which are then digitised, time compressed and
multiplexed with digital audio and data signals for
transmission during the frame blanking interval. The high
luminance frequencies and the two colour-difference
components are time compressed and multiplexed to-
gether for transmission as an analogue signal. The trans-
mitted frame and line sync pulses do not exceed in
amplitude 25 per cent of the average vidco level. It’s
anticipated that a handful of special VLSI chips at the
transmitter and receiver ends of the chain could be used to
implement the system. Thus the cost to the viewer would
be minimal.

Digicipher System

The General Instruments’ Digicipher system is com-
pletely new and all digital. It’s designed for v.h.f., u.h.f.
or satellite use, is VCR compatible and includes ghost
cancelling, encryption and controlled access plus CD
quality sound and a data/teletext service. The basic
parameters are 1,050 lines, a 59-94Hz field rate, 2:1
interlacing, a 16:9 aspect ratio and luminance and
chrominance bandwidths of 22MHz and 5-5MHz respec-
tively. The luminance and colour-difference signals are
sampled at 51-8MHz and then multiplexed into a single bit
stream. Forward error correction bits are added to give a
bit error rate that’s better than one uncorrected error in
24 hours.

Bit-rate compression is achieved by means of a complex
discrete cosine transform (DCT). This is a technique that’s
likely to become more familiar to us in Europe — a similar
technique has been used in a codec data compressor
developed within the Eurcka programme by Telletra of
Italy for videoconferencing. In the GI system the image
area is subdivided into blocks of pixels and the amplitude
of each is replaced by a DCT coefficient. Further process-
ing uses differencing to identify the changing areas in the
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image. Information on this is run-length coded so that
only changing data bits need to be transmitted.

Frame sync information is transmitted as a unique 24-
bit data pattern while line sync data is obtained by
counting. The r.f. carrier is 166QAM digitally modulated -
each symbol represents four bits at a symbol rate of
4-86MHz. As with the other systems, it’s anticipated that
this complex signal processing will be done by specially
designed VLSI chips.

Super NTSC

It's at present unclear whether the Faroudja Labora-
tories’ Super NTSC system is to be included in the tests.
As it’s NTSC it is unlikely to be taboo-channel friendly.
The technique uses accurate comb filtering of the lu-
minance and chrominance signal components before cod-
ing at the transmitter. Similar comb filters are used in the
receiver to separate the signals without generating the
familiar cross-colour and -luminance effects that impair
conventionally encoded signals. The scanning can be
converted to sequential at a 1,050-line rate at the receiver
by using field stores, giving a vastly improved image
quality.

HD-B-MAC

While all this is going on in North America and the
MAC concept is under attack by Astra and Sky Television
it'’s particularly interesting to find that HD-B-MAC, as
developed by Scientific Atlanta and Digital Video Systems
Corporation, is continuing to find market applications
around the world. The system as demonstrated is compati-
ble with the B-MAC system already in use in Europe for
the British Racing Services. Because of its 10-7MHz base
bandwidth it’s not being considered as an HD-TV system
in the USA. Basically it consists of a modified B-MAC
encoder which has extended frequency filtering to provide
a higher definition image and a preprocessor stage. The
latter uses horizontal and vertical filtering, producing a
spectrum that folds about 7MHz. The encoder compresses
this and adds the usual MAC signal components, giving a
bandwidth of 10-7MHz.

A standard B-MAC decoder removes the folded
component, selects the central 4:3 aspect ratio section and
converts the HD signal into standard NTSC form. The
HD-B-MAC decoder processes the same signal but yields
a 16:9 aspect ratio, with 525 lines scanned sequentially and
a 59-94Hz field rate. By using a field store converter this
can be doubled to 1,050 lines.

Gas Plasma Panel

It was generally agreed that HD-TV makes viewer
sense only when displayed on a large, bright screen. Also
that the large c.r.t. approach is unlikely to be acceptable
in the average home. The paper presented by a team of
research engineers from NHK, Japan seems to offer a
solution. It described a 33in. diagonal helium/xenon gas-
plasma. discharge panel which is 6mm thick and weighs
6kg. It has an array of 1,024 x 800 cells, using thick-film
and photolithographic techniques, a technology that’s
already well established. The cells are driven line sequen-
tially,, using negative-going cathode pulses of about 200unA
amplitude. Although the brightness level is not yet accept-
able, good colour rendition has been achieved. The device
is to form the basis of further development with a view to
using such panels for HD-TV displays.
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3D TV

As an example of the Japanese commitment to televi-
sion, NHK Research Laboratories were not content to
provide just high-definition television images. They also
presented a 3D high-definition demonstration. This was
provided by two 1,125-line HD-TV VCRs whose outputs
were switched alternately and displayed on a projection
TV screen through horizontally and vertically polarised
optical filters. The viewer had to use glasses with similar
filters. I found that the depth of field of focus and the 3D
effect were very realistic and a significant improvement on
the red/green images of previous demonstrations. Wearing
glasses is not the answer to 3D TV however. In this case
rolling the head produced some strange visual effects.

LCD Projection System

The Japanese Sharp Corporation demonstrated a new
solid-state projection TV system of small dimensions and
with low consumption. The latter was achieved by using
LCD panels to provide RGB light switching. High bright-
ness, good colour images were displayed on a 110in.
diagonal screen. Unfortunately the display was marred by
a random line pairing effect, due perhaps to imperfections
in the LCD panels or lack of frequency response some-
where. When these problems have been overcome the
traditional projection TV manufacturers will find that they
have a new, very serious contender.

Ghost Cancellation

Ghost cancellation is a feature that's appearing in a
number of new NTSC receiver designs that include ex-
tended definition. Encoder modifications involve adding a
reference signal in lines 18 and 281. These alternate as
black and white levels for about 45usec in an eight-field
sequence. The receiver uses a microcomputer controlled
adaptive transversal filter and a synchronous video detec-
tor to process these signals. The black and white signals
are averaged over the eight-line period and compared
with the expected level and timing of each 45usec pulse to
generate the ghost-cancelling signal. This can lock the
receiver over a range of +45usec.

In General

In addition to attending the Colloquium my visit to
Canada gave me an opportunity to see how television is
developing in North America. People there seem to be
more aware of HD-TV than we are in the UK. How many
viewers watched the Waddington Experiment? Does the
pan and scan technique adopted for wide-screen films
shown on TV help, or would a letter-box appearance give
the viewer more insight into high-definition images?

As regards satellite TV, backyard dishes in cities and
larger towns are rapidly disappearing as cable TV cov-
erage is extended. Dishes continue in use in the rural
areas. They are typically 1-5m types for both the C and
Ku bands. Some of the older C band LNBs are massive —
about 5in. in diameter and up to a foot long. The cost of
such equipment is now higher than in the UK.

After watching an interesting documentary film trans-
mitted by a Public Service Broadcast station it was
surprising to hear an appeal for funds from viewers who
had enjoyed the programme. According to my host this is
a common feature with PSB stations which are always
strapped for cash. Could this happen in the UK?
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Long-distance
Television

Roger Bunney

As these lines are being typed in early August tempera-
tures have soared to record levels, reaching nearly 100°F.
The period from July into August produced good weather
in the UK, with clear days, as a result of a stable high-
pressure system. Another result was enhanced tropo-
spheric reception: a classic textbook situation. German,
French, Benelux, Danish and Scandinavian Band III/
u.h.f. signals were widely received in the UK over the
period July 11-15th. Those in the West Country received
similar signals from Spain. A second period of tropo-
spheric enhancement started on the 18th and continued
through to August. This time there was also reception of
Insh Band Ill/u.hf. signals. Interesting that the new
Canal Plus Belgique signal, with scrambled PAL, was
received during late July on chs. ES0/58. Simon Hamer in
North Wales received RTVE (Spain) on ch.E7, with
signal enhancement by aircraft scatter! The final period of
tropospheric enhancement started on July 31st. This is
when temperatures of around 90°F were experienced for
long periods, with the roads melting — and much of the
population too!

With these enhanced tropospheric openings and good
periods of Sporadic E propagation DXers have received
signals throughout most of the month. The SpE log is as
follows:
4/7/90 RTVE (Spain) chs. E2, 3, 4; RAI (Italy) chs. A, B;
ARD (West Germany) E2; +PPT (Switzerland) E2;
JRT (Yugoslavia) E3, 4, SVT (Sweden) E2; TSS
(USSR) R1,2. .

RTVE E2, 3, 4, RTVE-2 E2; RTP (Portugal) E2, 3;
RAI'IA, B; ARD E4; RUV (Iceland) E4; TSS R1, 2;
RTM (Morocco) E4.

RAIIA, B; RTVE E2, 3, 4, RTVE-2 E2; RUV E3, 4;
TSS R1, 2, 3; RTP E3; RTE (Eire) B.

RAI 1A, B; MTV (Hungary) R1; JRT E3, 4; TSS R1,
2; CST (Czechoslovakia) R1, 2; TVP (Poland) R1;
NRK (Norway) E2, 3, 4.

RAIIA, B; RTVE E2, 3; RTP E3; CST R2; TSS R1;
JRTE3, 4; +PTTE2, 3,4, ARDE2; C+ (Canal Plus,
France) L3.

RTVE E2, 3, 4; TVE-2 E2; +PTT E3; RAI IA; JRT
E3, 4; RTP E2, 3; DR (Denmark) E3; TSS R1, 2, 3;
CST R1, 2.

RTVE E2, 3, 4; +PPT E2, 3; RAI IA, B; C+ L2, 3;
CST RI1; JRT E3, 4, RTP E3; TSS R1, 2, 3, 4, 5; TVP
R2.

ARD E2; ORF (Austria) E2a; C+ L2, MTV R1, 2;
JRT E3, 4; RAI IA, B; RTVE E2, 3, 4, RTP E3; SVT
E3, 4; NRK E2, 3, 4, CST R2; TSS R1.

SVT E2, 3, 4; NRK E2. 3, 4; YLE (Finland) E3, 4,
TSSRI1,2,3,4,5, ARD E2,3,4; TVP R1, 2; CST R1I,
2,4; RAI 1A, B, E2; RTSH (Albania) IC; RTVE E2,
3, 4; RTP E3; RUV E3; MTV RI, 2; TVRL (Ruma-
nia) R2.

TSS R1, 2, 3; NRK E2, 3; ARD E3; YLE E3; RAI
IA, B; RTVE E4; +PTT E3. ’
RTVE E2, 3; RAI IA; RTP E3.

RTVE E2, 3, 4; RAI 1A, B; C+ L3.

RTVE E2, 3, 4; RAI IA, B; RTP E3; CST R1.
RTVE-2 E2; RTP E2, 3; RAI IA, B, C.

517190

6/7/90

77190

9/7/90

11/7/90

12/7/90

13/7/90

14/7/90

15/7/90

16/7/90
17/7/90
18/7/90
19/7/90
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217790 RTVE E2, 3, 4; RAI IA.

22/7/90 RTVE E2, 3; RTP E3; RAI IA, B; C+ L2, 4.

24790 RTVE E3; RAI IA; +PTT E2.

25790 RAI IA, B; RTVE E2, 3, 4; C+ L2, 3, 4; IJRT E3;
+PTT E2, 4, TSS R1, 2.

26/790 RTVE E2, 3, 4; RTP E2, 3; RAI IA, B; +PTT E4;
CST R2; JRT E3.

2777190 TSS R1, 2; CST R1, 2; MTV R1; JRT E4; RTVE E2,
3,4; RAIIA, B; C+ L4.

28/790 RAIIA, B; +PTTE2, 3,4, RTVE E2, 3, 4; MTV R1,
2; TSS R2; CST R2; TVRL R1; JRT E3, 4; NRK E3.

29/7/90  +PTT E2, 3; RTVE E2; RAI IA.

30/7/90 SVT E2.

317790  +PTT E2; RAI IA, B; RTVE E2, 3, 4, RTP E3;

RTVE-2 E2; C+ L3; MTV RI.

Despite this long list the overall view of DXers is that
the present SpE season is not particularly good. Many
comment on days with no reception. The SpE activity is
normal for a period when sunspots are at a maximum, i.e.
fair to poor. SpE propagation is generally best when
there’s low sunspot activity. Unfortunately there’s an
increasing problem of interference from 49MHz equip-
ment such as computers etc. This doesn’t help.

Our thanks to the following for sending in reception
reports: Simon Hamer (Powys), Peter Schubert
(Rainham), lain Menzies (Aberdeen), Roger Fussell
(Torpoint), Bill Cotterill (Tipton), David Oliver (Bir-
mingham) and David Glenday (Arbroath).

A letter from Jaroslav Cerny reports that satellite TV
has really taken off in Czechoslovakia. The most popular
system is the Amstrad SRX200E, though Cambridge,
Samsung and Uniden equipment is also available, along
with pirate Filmnet and RTL-V decoders.

T R T
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Aerial Techniques offer a full aerial/
satellite supply service covering all

domestic & TV/DX installations. We
also specialise in supply of Multi-
standard TV's and Video recorders
at very competitive prices. Qur 29
page, full illustrated Catalogue is
packed with Aerials, Amplifiers, Fil-
ters, Rotators and supporting hard-
ware. We can supply Multi-system
TV's from 42" to 33" screen. Why
not send for your copy today, price
only 75p.

AR300XL Aerial Rotor, Control

Unit and Alignment Bearing
Rotor unit type AR3DOXL and control consol.
Continuous_indication of beam heading.
Clamps to 2" (52mm) max. mast and takes
1% (38mm) max. stub mast. ‘Offset’ type
mounting. Vertical load carrying 45kg. Spe-
cial offer £42.95 plus £2.95 p&p.

AR1201 Alignment

i (support) bearing. Al-

lows  greater/higher

’ head loads. Fitted
above rotor. £18.10.
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NEW low cost TV/Monitor with full
VHF/UHF coverage, 4'%" screen

£79.95
+ £5.95 carriage
Frequency Coverage:
Band 1 47-68MHZ;
Band 3 175-
230MHz; Bands 4/5§
470-860Mhz-
240v AC, J12v D
(lead included) or
dry batteries. Charge
unit featured - within
the tv will charge re-
chargeable batteries.

Available now from stock SECAM to PAL Transcoders, also Telecom
1C Signal Decoders for CANAL + and CANAL J (SAE for leaflet).
RAI UNO & dual CANAL +/RAl UNO decoders now also available.
ACCESS & VISA Mail & Telephone orders welcome.
Also American Express (24hr. service) putecasies
B T
11. KENT ROAD. PARKSTONE, POOLE. DORSET BH12 2EH

Delivery normally 7-10 days.

Tel; 0202 738232
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Left: Iranian ch. E4 test pattern received in Holland via SpE on July 4th. Centre: Iranian ch. E4 caption received on the same
day. Right: Lebanon ch. E2 news announcer received on July 2nd. All reception by Ryn Muntjewerff.

Dalibor Frkovic (Yugoslavia) reports that Tele-Liban

(Lebanon) starts programmes at 1200 local time. Prior to

this colour bars (eight colours) are transmitted, with the
lower third in monochrome. This is TL-1 on ch. E2 and
TL-2 on ch. E4. He comments that Egypt has also been
seen on test using a colour-bar pattern (seven colours)
with a grey-scale in the lower section, both with white on
the left-hand side. There are three overlapping pyramids
at the top right-hand corner on test patterns and pro-
grammes as an identification logo. Use of a blank PM5544
pattern has been dropped. In Yugoslavia itself Radio
Televizija Zagreb (RTZ) is now Hrvatski Radio (HR)
and Televizija Zagreb (TVZ) Hrzatski Televizija (HTV).
Thus FUBK test patterns carry identifications such as
HRTV HTV 1, HRTV HTV 2 and HRTV HRV 3.
Dalibor has seen local Hungarian stations using PAL!

News Items

West Germany: The American broadcasting station RIAS
is being taken over by ZDF, including the local West
Berlin station on ch. E25. ARD has been refused chan-
nels in East Germany.

Stereo sound: BRT Belgium is testing with Nicam. RTVE
(Spain) is to start Nicam tests by the end of the year.
Ghost cancelling: A demonstration of a Japanese ghost-
cancelling system for NTSC was given during the NAB "90
show at Atlanta. Over 200 Japanese stations now use the
system, which employs a “ghost-cancelling reference sig-
nal” (GCR). Receivers incorporating a special ghost-
filtering circuit react to direct and delayed signals with
digital sampling and filtering. The receiving equipment is
at present priced at around $700 and is mainly intended
for cable operators. The GCR signal is transmitted during
the field blanking period.

S0MHz Amateur Radio: A 50MHz allocation is expected
to be introduced in Spain, with appropriate protection in
ch. E2 areas. Application has been made to the authori-
ties in Baghdad for a S0MHz allocation and beacon.

Satellite TV

There’s to be a shuttle mission to rescue the failed
Intelsat VI F3. Intelsat VI F4 has proved popular, with
BTI having booked ten of the transponders and others
having been leased, including some for satellite news
gathering use.

Other recent Ariane launches include DFS-2
(Kopemikus) and TDF-2 on July 24th. DFS-2 is at 28.5°
and TDF-2 19°. The following flight launched the first
higher-powered Eutelsat II craft into orbit at 13°E. It will
operate in the Ku and telecom bands and tests should
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start in late September/early October. Once the F1 craft is
confirmed as operating satisfactorily Eutelsat 1 F4 will
move to 4°E. Later when Eutelsat I F2 is at 10°E I F5 will
be moved to 21.5°E.

Indian readers in the UK may be interested to know
that Arabsat at 24°E is now carrying Indian TV at
4.75GHz (Band C), with programming from the Delhi
and Hyderabad centres. Three downlinks are in operation
but only one can be received in the UK. A 6m dish is
required for broadcast quality reception, a 4m dish provid-
ing domestic quality signals.

Filmnet has tested digital sound. We understand that
it’s to continue on Astra, with the new scrambling system,
aiming for the Scandinavian market. Meanwhile Filmnet-
Benelux will use Eutelsat at 13°E with the present system.

RAI-UNO is to make available decoders for its
partially scrambled services. The only programmes that
will not be in the clear will then be films and copyrighted
material.

On the domestic front I've installed on my 1.5m prime-
focus dish an additional LNB to give both Ku and telecom
band capability — with the potential to add an offset-
mounted LNB for Band C. Unfortunately problems were
experienced with the Chaparrel Twister (an 11/12GHz
combined OMT/polariser) — it was impossible to obtain
optimum setting. Eventually I opted for the Connexions
wideband OMT and an outboard Racal wideband
polariser which have provided satisfactory results. I'd be
interested to hear of the results obtained by readers using
various satellite TV equipment, including modifications
etc.

The European Business Channel folded at the end of
June. There are rumours that Russia is thinking of taking
a channel on the new Astra 1B craft!

Sunspot Cycle 22

Authorities on the subject feel that the present sunspot
cycle has not yet passed its peak, the peak in this cycle
having a plateau-type profile with high-level activity ex-
pected at times through to 1992. In theory the peak
occurred in March when the smoothed count was 165.
Average predictions for the next few months are August
200, September 240, October 230, November 200 and
December 200.

Book Review

I recently reviewed (August, page 767) the Frank
Bayling publication World Satellite TV and Scrambling
Methods. The price quoted was unfortunately incorrect. It
should have been given as £27 inclusive of postage in the
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UK -~ add £2 postage for mainland Europe.

Since then Baylin has sent for review another massive
tome, Ku-band Satellite TV Theory, Installation and Re-
pair (third edition). There are some 420 pages, 82X 11in.
The book contains a wealth of information, covering
installation in several sections part by part, the theory and
practice of satellite signal transmission and reception, and
repair. There are lots of photographs, charts, etc. Al-
though of US origin the book covers all parts of the globe
in depth. I was pleased to see discussion of i.f. bandwidth
filtering with threshold extension, polarisers and the pros
and cons of fitting scalar rings. I would highly recommend
this book: it’s not full of maths but is heavily biased
towards description and practical matters. One of the
authors is Brent Gale, director of engineering at
Echosphere Corporation. The price in the UK is £23
inclusive of postage, again plus £2 for postage to the
Continent. For a full list of this firm’s satellite TV
publications send a stamped AS sized envelope to Baylin
Publications, 24 River Gardens, Purley, Reading, Berks
RGS8 8BX.

New EBU Listings

France: Bordeaux-Bouliac M6 ch. E43 10kW hor.;
Carcassone La 5 ch. E46 40kW hor.

West Germany: Koeln WDR-1 ch. E11, 3kW hor., new
relay.

Iceland: Reykjavik ch. E10 20kW hor.

Norwegian Local TV

We have received from the Benelux DX Club and the
Norwegian DX Club some details of Norwegian local TV
stations.

TV Oslo operates on chs. E46 (100W) and E58 (50W)
from transmitters at Tryvann and Furuseth. It's owned by
twenty local firms and transmissions are in the clear.

Radio Fakta transmits in the Drammen area on ch.
E48.

TV Ringerike operates on ch. ES7 at Honefoss.

TV Halden operates on ch. ESS.

TV-Sor/Kristiansand TV (KTV) operates at irregular

VHFUHFCTV ........... .from£30
VHF/UHF F/L VHS Videos from £150

All Serviced to a High Standard
FOR EXPORT CALL

T.V. TRADE SALES

E.D.l. House, Kylemore Park West
DUBLIN 10
Telephone: 6264139/6263517

intervals on ch. E43 at 50W. It’s run by students at a local
college.

Nordmore Lokal-TV operates on ch. E44,

Egersund, Dalane TV on chs. E45 and E48 at 100W
operates for short periods daily. Transmissions are Pay-
TV using the Philips Discret type line-rotation scrambling.

TV West, Stavanger operates on ch. E51 at 100W.
Operation is over 24 hours and is scrambled
(Cryptovision).

The Karmov region has a ch. E46 transmitter at
Skudeneshavn.

TV-Bergen has transmitters on chs. E45 (50W), E48
(10W), ES51 (10W) and E56 (SW). Transmission hours are
1900-2130, longer at weekends. Cryptovision is used for
films, local programmes being in the clear.

Marsynet operates in Volda on ch. E43.

TV-Trondheim operates on ch. E47. There are other
stations in this area.

Alesund operates on ch. E41. Levanger has TNM-TV
on ch. E46. Tromso has ACEM-TV and Tromso Lokal-
TV on ch. E43. Batsfjord Nar-TV operates on ch. E45.

The information is sketchy to say the least, but gives an
idea of what is going on.

Service Bureau

BUSH BC6004
The problem with this 14in. colour set is that it shuts
down then starts up again every few minutes.

This is usually due to dry-joints around the line output
stage. Carefully check the connections to the line output
transformer Tr725 and the components on the “voltage
module” that’s plugged into it (rectifiers for the line
output transformer derived supplies and their associated
components), then if necesary the connections to the line

driver transformer Tr682. If these are all in order replace
D687 (SKE4F1/10).

GRUNDIG CUC220 CHASSIS

The problem is a horizontal shake on the picture. It’s
worst when the set is switched on from cold, becoming
nearly normal after about a quarter of an hour. The
TDA2594 chip on the deflection panel has been replaced
and I find that fine tuning helps a little but doesn’t
provide a cure.

We suggest you check C2742 (1,000uF) which
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smooths the supply to pin 2 of the TDA2594 chip, then if
neccesary C2733 (0-15uF) in the flywheel sync filter
circuit. If the effect varies with the setting of the
brightness control however check the earthing of the
tube’s external conductive coating then suspect the
tripler.

ITT DIGI-3 CHASSIS

The fault with this set is picture instability, like line and
field lock being lost, that occurs in sympathy with
whatever sound is being transmitted on channels higher
than 27. If no sound is being transmitted, e.g. at the end
of the advertisements, there is good lock momentarily. All
the main chassis daughter boards have been substituted
with ones from a known good chassis, but the fault
persists.

The symptom of sync varying with sound on channels
above 27 very strongly suggests that one of the supply
lines is at the wrong voltage or poorly decoupled. Check
supply lines I-XI and if necessary the 33V tuning supply
with a digital voltmeter. If the d.c. voltage readings are
correct, check the lines with an oscilloscope for audio or
timebase hash. If present, check relevant capacitors,
stabiliser chips etc.
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NICAM Digital Stereo Sound

Part 2: Decoding NICAM transmissions

For many years it has been the practice to obtain an
intercarrier sound signal from the vision demodulator. It
consists of the beat product of the vision and sound i.f.
carriers, at 6 MHz. Most TV sets and VCRs continue to use
this system, which works perfectly well and produces a
spot-on 6MHz carrier regardless of any tuner drift that may
be present.

The IF Strip

For Nicam an alternative system, the quasi-parallel
technique, is preferred. Fig. 12 shows the arrangement in
block diagram form. A special SAW filter provides
separate vision and sound carrier outputs. As usual the
vision carrier is at 39-5SMHz, the bandwidth of this section
of the SAW filter being such that the vision sidebands are
passed but a sharp cut-off removes the sound carriers at
around 33MHz. There’s a separate sound path through the
SAW filter, with a response centred at 33-25MHz to pass
both the f.m. and the Nicam carriers and a second, narrow
peak at 39-5MHz to pass the vision carrier.

The sound i.f. output from the SAWF is fed to a special
sound demodulator chip which beats the vision i.f. carrier
and the f.m. sound i.f. carrier to produce a 6MHz f.m.
carrier in the usual way and also beats the vision i.f. carrier
with the Nicam i.f. carrier to produce a Nicam carrier at
6-552MHz. Sharply tuned filters in either ceramic or LC
form separate the two sound carriers at the chip’s output.
The 6MHz signal goes to a conventional f.m. demodulator
whose mono output we’ll come back to later. The
6-552MHz digital sound carrier passes to the receiver’s
Nicam section. This consists of three basic parts. First
there’s a DQPSK demodulator which recovers the 728kHz
data stream from the 6-552MHz carrier. Next comes the
Nicam decoder which descrambles, de-interleaves and
expands the data stream back to real-time 14-bit words.
And finally there’s a DA converter from which the
analogue L and R audio signals are recovered. There are
also peripheral bits in the form of memories, filters and
switches: we’ll look at these as we go along.

DQPSK Demodulation

At the time of writing this article all commercial Nicam
TV sets and VCRs use the Toshiba TA8662N chip for
DQPSK demodulation, though the Philips TDA8732 has
been introduced as an alternative. We’ll look at the

39:5MHz

Eugene Trundle

operation of the more common Toshiba device here (see
Fig. 13): similar arrangements are used in all such chips.

The 6-552MHz carrier enters at pin 4, its level being
about 150mV peak-to-peak. After passing through an
amplifier to which a.g.c. is applied the signal is sampled by
two detectors, A and B. One looks for in-phase (cosine)
signal components while the other looks for quadrature
(sine) components. The system is reminiscent of the U and
V chroma-signal demodulators used in a PAL decoder, i.e.
there are two synchronous detectors working in quadra-
ture, the reference subcarrier in this case being at
6-552MHz instead of 4-43MHz. The outputs from these
demodulators, at pins 10 and 11, go to data-spectrum
shaping filters whose low-pass characteristic is —3dB at
182Hz, the same as the transmission shaping filter men-
tioned last month. These filters remove the harmonic
components of the demodulator’s output and, with the
carrier input filter, optimise the noise immunity of the
decoder. The filtered baseband signals re-enter the chip at
pins 19 and 20. Here they are fed to two adaptive data
slicers which are similar to those used in teletext decoders —
their operating points move continually to accommodate
changes in signal level, ensuring that the slicing levels
remain symmetrical around the signal’s mid-point. The
outputs from the slicers go to two circuits, first a matrix
whose output completes the first phase-locked loop (PLL)
in the chip and secondly a differential decoder.

This decoder operates with a second PLL to provide
data recovery. It samples the inputs to see whether a logic
one or zero is present. The outputs from this “block”
consist of the pairs of bits (symbols) that are presented to
the DQPSK modulator at the transmitter. These bit pairs,
at a rate of 364kHz, are then presented to a parallel-to-
serial converter, which is simply a two-way switch driven at
bit rate, looking alternately at each symbol. The Nicam
data stream has now been demodulated and appears at pin
29 of the chip.

Oscillator/clock Signals

The crystal oscillator in the second PLL in this chip
operates at 5-824MHz, which is eight times the bit rate
(728kHz). Its output is divided by eight to provide a bit
clock signal for the following demultiplexer chip (output at
pin 27) and a drive for the parallel-to-serial converter
switch. A further division by two provides a drive for the
364kHz symbol decoder and an input to a phase detector

Composite video

Intercarrier

f.m. amp and Mono sound

demodulator

= vision if.
~6dB_ | and
pe=a il 11 demodutator
S
SAWF 6 MHz
T driver — fitter
32:95MHz 33:5MHz  39:SMHz ~ R
W Sound i.f §-552MHz
| and filter
|| demodutator
~

DQPSK

demodulator
———

NICAM Dtoa[—™¢ Stereo/bilingual
decoder converter sound

Fig. 12: Block diagram of a quasi-parallel i.f. system, using a “split” SAWF feeding separate sound and vision i.f. channels —

this is the preferred system with Nicam sound.
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Fig. 13: Simplified block diagram of the Toshiba TA8662 DOPSK Nicam-sound demodulator chip.

which completes the PLL. The loop also provides a muting
output at pin 18.

The Demultiplexer Chip

The following Nicam demultiplexer chip requires inputs
at 5-824MHz (system clock, obtained from pin 26 of the
demodulator chip), 728kHz (bit clock) and of course the
data input. Setmakers now have a choice of demultiplexer
chips. They work on similar lines but differ in detail. We'll
look at the popular Texas Instruments’ CF70123 chip,
which was designed by Ferguson Ltd., then go on to
describe briefly the alternatives. It uses the Texas two
micron standard cell technology. See Fig. 14.

The demultiplexer chip descrambles, de-interleaves and
reformats the encoded digital data, providing data, clock
and ident outputs which can be fed to an industry-standard
digital-to-analogue converter chip. It also provides infor-
mation about the broadcast data and gives language
selection during bilingual transmissions. For versatility and
to provide for future applications the complete Nicam
encoded data stream is available, after descrambling,
off-chip. Provision is included for linking an external
PRSG and for muting the Nicam signal (reversion to f.m.
sound via external switching) in the event of bad data or
errors. The chip incorporates the frame memories re-
quired, and can be controlled by simple pin switching or by
a three-wire (ident/clock/data) Intermetall IM bus, typical-
ly linked to the main control microcomputer chip in the TV
set or VCR in which the Nicam decoder is fitted. The
package operates with a 5V supply, dissipating about
250mW. It has 40 pins.

The demodulated but still encoded data enters at pin 23
and is split two ways. One input goes to the FAW detector
which consists of an 8-bit serial register and comparator
feeding an 8-input exclusive-or gate. Once a FAW has
been recognised, the PRSG generator, whose operation
was described last month, is reset and started. Its output is
added to the input data stream to provide descrambling, so
that the data stream that emerges from the adder is
descrambled. This output again follows two paths, to the
control-bit decoder to provide housekeeping services, and
to the serial-to-paralle] converter to make available simul-
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taneously the 64 bits of two companded blocks of data.
These are loaded into 64 X 11-bit memories for readout in
the correct sequence to de-interleave the bits — readout is
controlled by a “memory manager” which holds in ROM
the interleaving code and manipulates the memory address
sequences to achieve its aim. Two memories are required,
one to write data into while a second one is being read
from. This caters for stereo use. A third 64 X 11-bit
memory is incorporated for use with bilingual (two mono)
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transmissions, where each language occupies alternate
blocks as shown in Fig. 6 last month.

Having restored each eleven-bit word to its correct
order we next need to expand it back to the original
14-bit form. The range information (see Fig. 3 and Table
1 last month) is read out from the parity bits which have
been extracted, assembled and interrogated for the
purpose. Then, with reference to the 3-bit range code, the
original 14-bit word is reconstituted. This is followed by
the error-correction section, where the parity bits are
used for signal truth testing and repair, and the
protection-range data (carried by the range code) is used
for more sophisticated error correction of the sound data
stream.

The digital processing is now almost complete. Data
leaves the demultiplexer chip at pin 3, accompanied by
an ident (left/right channel) signal at pin 33 and a
synchronous clock signal at pin 4. This 3-line bus goes to
the DA converter chip. There are two possible bus-line
formats. First S-bus, which is used with ITT DAC chips
such as the APU2470, and secondly I2S bus, which is
used with the Philips SAA7280 and TDA1541 chips.
Selection of the bus format is made by taking pin 18
(DACSEL) low for S and high for I2S.

We have not so far considered the clock arrangements
used in the CF70123 chip. As shown in Fig. 14, a 728kHz
bit-rate clock signal enters at pin 22. It’s used primarily
for FAW detection and gating. The main (system) clock
within the chip runs at 5-824MHz. Where the Toshiba
TAB8662 demodulator chip is used this clock signal enters
at pin 28. Pins 29 and 31 make provision for adding a
phase-locked crystal oscillator when other demodulator
chips are used. This clock is used throughout the chip for
the various Nicam decoding functions. A further clock,
using a 16-384MHz crystal, is linked to pins 9, 11 and 12.
This clock’s output is for use by the DA converter chip —
for obvious reasons it’s referred to as DACOSC. There
are outputs at pin 40 and pin 4 - the latter is at
16-384MHz for the S bus and at 8-192MHz for the 128
bus.

Finally we come to the chip’s control section, which
receives the other output from the descrambler. For
correct data diversion and output formatting it derives
data from the control bits C0-C4. Pins 35-39 indicate the
states of the C0O-C4 bits, these outputs being used to
indicate to other parts of the system whether the
transmission is stereo, mono or bilingual. This control
data also appears on the bidirectional IM bus (pin 14) for
optional use by the set’s main microcomputer chip and
any other relevant chips connected to the bus. Fig. 14
shows the main pin functions of the demultiplexer chip:
we’ll be returning to some of them when we come to
consider fault diagnosis and setting up.

Alternative Demultiplexer Chips

Philips has recently introduced the SAA7280 demulti-
plexer chip. This 28-pin chip is in many ways similar to
the CF70123. It has on-board memories for data
deinterleaving and offers S and I2S bus outputs to a
DAC. The widely used and well known I2C bidirectional
two-line control bus is used to control it. There’s an
optional times-3 digital oversampling facility.

Two longer-established demultiplexer chips are the
Toshiba TC6011N and the VC2050 used by JVC. These
use an external RAM for data interleaving, typically an
8K x 8 static type, and do not have a control bus line like
IM or I2C for bidirectional communication with the rest
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of the set. As with the other chips the output to the DAC
is via a 3-line (data/ident/clock) bus.

DA Conversion

Digital-to-analogue conversion is by now a well-
known process used in all PCM audio equipment.
Service technicians will be most familiar with it in CD
players. Indeed converters designed for CD player use
have been pressed into service in Nicam decoders. It’s
easy to adapt them to the 14-bit format by for example
repeating twice the LSB of the data word.

Most current Nicam decoder designs use a single DAC
that works on alternate L and R words. The integrating
type, in which a precision capacitor is charged from a
constant-current source for a period determined by the
data in the 14-bit word, is invariably used. The L/R ident
signal from the demultiplexer chip alternately and
synchronously selects separate integrating capacitors for
the left and right signals: a hold circuit is used with each
to maintain the level between samples. The principle was
described in detail by Joe Cieszynski on pages 36-38 of
the November 1989 issue of Television, along with
fault-finding suggestions.

The DAC outputs are low-pass filtered, generally with
circuits that cut off sharply above 15kHz, in order to
smooth out the quantising steps in the recovered
analogue waveform. High-quality Nicam decoders avoid
the use of a very steep filter response by using
oversampling, as in many CD players — times three or
four oversampling is typical with a Nicam decoder. The
Philips SAA7220 digital filter chip has this facility, also
the ability to interpolate in the event of an erroneous
sample indicated by an error flag output from a chip such
as the CF70123 (pin 8) or the Philips SAA7280.

Audio Signal Processing

The baseband audio signals must next be de-
emphasised to restore the correct response, and reduce
noise in so doing. As the J17 de-emphasis characteristic
differs from the conventional f.m. sound de-emphasis
characteristic separate networks are required.

This restores the signal to ordinary audio form ready
for tone control and amplification to a suitable level to
drive the loudspeakers. Some fairly complex switching
arrangements are used in sophisticated TV sets and
VCRs, ringing the changes between Nicam, f.m. and
auxiliary inputs with control by the syscon microcompu-
ter, by the Nicam decoder itself or by manual means.

The ICC5 Chassis

The Thomson/Ferguson ICC5 chassis employs an
unusual arrangement in this area. Because the volume,
balance, stereo-wide and tone controls are handled by a
custom-made chip (IS09, see Fig. 15) which incorporates
the DAC, the f.m. TV sound and auxiliary inputs from
the scart socket etc. are AD converted by another chip
(IS08) so that they can be presented in PDM (pulse-
density modulation) form to the DAC/processing chip
IS09. Choice of the sampling frequency for this ADC
chip is crucial to avoid beats with pilot tones and
line-scan rate multiples. For use with the mono f.m. TV
sound signal the sampling rate is 46-17kHz, keeping beat
products outside the audible range. The sampling pulses
are derived from a 17-73MHz crystal, being divided
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Fig. 15: Block diagram showing the audio signal routing and processing in the Thomson/Ferguson ICC5 chassis. All signals
are processed in digital form, so that AD conversion is required in some of the signal paths.

down by a pair of 7402 quad 2-input nor gate chips (IS03
and IS04). The DAC/processor chip can handle the
mono sound signal in PDM form at this rate but cannot
perform stereo processing so quickly. So for stereo
inputs from scart or auxiliary sources the 17-73MHz
clock rate divider is switched to provide a 34-62kHz
sampling signal. There’s little risk of beat products
arising in this case since external audio signals are
unlikely to contain TV-scan or picture-related compo-
nents.

Baseband Outputs
All Nicam-equipped TV sets and VCRs have audio
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output sockets so that the baseband signals can be fed to
external amplifiers or processors.

Corrections

Finally this month a couple of corrections to Part 1. In
the second paragraph under the heading ‘housekeep-
ing” the data rate should have been given as 728kbits/
sec, not 728Kbits/sec. In the third paragraph under the
heading ‘“‘modulation and transmission’ the 2-bit data
rate should have been given as 364kbits/sec, not
346Kbits/sec.

In the concluding instalment next month we’ll deal
with setting up and fault diagnosis, also add-on units.
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SN29771BN
SN29791
SN29738N
SN2708
SNT400N
SNT40IN
SNT402N
SNT404N
SNT408N
SN7410N
SN74121
SN7413N
SN7414IN
SNTA151AN
SNTA1AN
SN74190

SN74LS26N
SN76001N
SN76013ND

SN76707N
SN76705N
SN76730

SN7B8ION
SN76832N

STA471C
STK00Z9
STK0050
STKO16
STK022
STKO3Y

STKI216.

STR10%6

STRas1

TAT054
TAT060AP
TAI061AP
TA069
TA7070P
TA7072P
TAI074P
TA7076P
TA7089P
TAT092P
TA7093P
TATID2P
TATI08P
TATI09
TATIZ2B/P
TAN 4P
TAN29P
TAT7130P
TAT138AP
TAT3IP
TAT141AP
TAT146P
TATV48P
TAT149P
TAT152P
TAI61P
TA7162P
TATIT2P
TATV76P
TAN93P
TAT204P
TA7206P
TAT207P
TA7208P
TAIZI0P
TA214P
TAT215P
TAIZ1TAP

TATZH
TA729P
TA7230P
TA7253P
TAT200AP
TAT245P
TAI310P
TAJ313AP
TA73H4
TA7323P
TA7325P
TA7339P
TA7340P

TATE11AP
TA7616F
TATERAP
TAI628P
TAT629P
TA7630P
TATB40AP
TATET2P
TA7676P
TATIZGP
TAAT0A
TAA3S0A
TAAST)
TAAB21AX1
TAA6618
TAABI1
TAAT00

TBAITG
TBA%%0
TCAZ708
TCA2708Q

TCA4204
TCA440

TDAWNA
TDANZB
TDA10348
TDA1035S
TDA1035T
TDA1037
TDA1037D
TDA1044
TDAM4?
TDA0598

TDAIZIOD
TDAI37A
TDA1412
TDA1420
TDA1440
TDA1470
TDA1470P

TDA2541
TDAZ540
TDAZ5450
TDA2560
TDAZ575A
TDA2578A
TDA2576A+Kit
TDA2581
TDAZ582
TDA2581
TDAZ2594

AT COST. ADD 15% VAT 70 TOTAL

ECONOMIC DEVICES PO BOX 15, WOLVERHAMPTON WV2 4AZ

TIPH
TIP&IA
TIP4IB
TIPAIC
TIP4ZA
TIP42B
TIP42C
TiP4?

TIS43

TS0
TLONICP
TL434CN
To7n2eP
TMP4320
TMS1024NLL
TMS1025N
TMS3720ANS
TMS3248NS
TMS3755
TMS3BMNL
TMSS102NLL
TUA2000
TY6010B
ULN2204
UPAB3C
UPCI003
UPC1009C
UPC1025H
UPC1028H
UPC1032H
ueCio42C
UPC1156H
UPCTI61C
UPC1182H
UPC1386H
UPCNI8IH
UPC1185H
UPC1188
upC112C
UPC1225H
UPC1230
UPCI238
UPC1278H
UPCI351C
UPL1350C

10.95
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USE YOUR ACCESS O

R BARCLAYCARD & TEL 0902 712083

* VIDEO HEADS * ov £11.95:cx

PLUS + PLUS + PLUS GENEROUS MIXED QTY DISCOUNTS
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= MAIL ORDER - CALLI

AKAI NATIONAL PANASONIC HEADS )
Mot o Vo776 V718 AP0 51 V5215 V59 I R
| | ine Nos.. al .
V510 V59300 V59500 VS9700 VS-P1 VS-PS VHSA (V3000 NV7000 NV7200 NV7500 NV7B00  NV7850 NVB170 BETA A £17.50
AMSTRAD NVB200 NV8400 NV8600 NV8610 NV8620 visB| BETAB £16.95
, . BETA D £23.75
- R VHST  Head Part Nos.: VEHO17) VEH0218
L o VCR5200 VCR3000 VISR Machine No.: V370 NV3708 wism | BEAE £34.49
vomaso ovHagop  Head Part Nos.: VEHOI71 AT 21.00
Machine No.: NV330 NV777 vis N | BETA ‘;‘ £19.95
FERGUSON/JVC Head Pant Nos.: VEH0286 BETA £231.92
£ Machine No.: Nv430 vis W | VHS VIDEO
Machine Nos.: 3292 8903 3V0D 3V01 3V06 3v16 3v22 323 3v24 Head Part Nos.: VEHO174 VHS A £11.95
3V29 3v30 331 3v35 3V36 3V38 3v39 3v49 VHS A Machine No.: NV366 wisx| wvHsB £11.95
SHAR VHS C £18.75
FISHER Head PPn Nos.: DDRMU 0002 HE17/21/27 VHS 'E’ £81.Z§
Machine Nos.: FVH — D520 D530 D620 D720 P420 P510 P520 eatibian NoS-: ! VHS £75.
P530 P15 P620 P22 P710 P720 P721 P722 VHS U Machine No.: VC581/2/3 651 681/2/3/5 659 699 VHS § VHS F £47.81
Head Part Nos.: DDRMU 0001 HEOO 0002 HEO2 04 05 06 VHS H £21.28
Machine No.: 2C9 VC110 VG200 VC220 VC300 VC381 VC384 VHS 2128
GEC VC386 VC387 VC388 VCA77 VG481 VC482 VC930 VCI70 VC3300 VHS K 2125
Head Part Nos.: 5458161 5458165 VC3100 VC9300 V3400 VCI500 VCIE00 VC700 VHS € :
VHS L £81.87
Machine Nos.: 4000H 4001H 4002H VHS | Head Part Nos.: DDRMU 0001 HEQS VHS M 214'75
Head Part Nos.: 5458282 5458413 5458415 5458992 Machine No.: VC7300 VC7700 VC7750 VHS D VHS N m'%
Machine Nos.: 4001H 4004H VHS K Head Pant Nos.: DDRMU 0001 HE10 -
| . VHS R £21.00
Machine No.: VC6300 VHS E VHS § £19.81
HITACHI Head Part Nos.: DDRMU 0001 HE12 VHS T ma‘ga
Machine Nos.: VT3000 VHs A Machine No.: VCE300 VHSL| yHsu £21.95
N Head Pan Nos.: DDRMU 0001 HE14 VHS V £29.00
Head Part Nos.: 5458104 Machine No.: VC2300 VHS F o
Machine Nos.: VT4000 VT4200 VT5000 V5500 VHS H - VHS W £24.24
Head Part Nos.: 5458161 5458165 SANYOD Vns’z‘ Bi-w
Machine Nos.: VT6500 VT7000 VTB000 VT8040 VT8100 V18500 Head Pant Nos.: 1430242 T01700 1430242 T22300 VHS £14.25
VT8700 VT9000 VT3300 VT9500 VT9700 VT9900 VHS | Machine No.: VTC5000 VTC5150 VTC5300 VTC5400 BeraD |  ORIGINAL FERGUSON
Head Part Nos.: 1430242 T02200 01X0 003 222 £31.35
Head Part Nos.: 5458282 5458413 5458415 5458992 Machine No.: VIC5350 VTC5500 BETAD | 01X0 027 085 £46.02
Machine Nos.: VT11 V14 VT33 VT34 VT330 VT340 VT5030 VIP10 VIP30 VHS K Head Pant Nos.: 1430762 T02000 01XD 033 825 £47.05
Machine No.: VTC9300 VTC9455 VTC9500 BETA X 01X0 040 002 £48.32
m Head Part Nos.: 143072 T02100 01X0 056 013 £61.55
Machine Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 Machine No.: VIC9300PS VIC9350 BETA X "D} Y ggf i
VR3943 VR3963 VR3993 VR3975 VR3985 VR3986 VR3833 VHS A ﬁmgyp e e o, oadh, ot 107 21%0 083 063 ceoin
ead Pant Nos.. . . . A
JVC (see also Ferguson) Machine No.: SL3000, 8000, 8080, SLT 6Me, 7, 7E, 7ME BETA A ;,‘},“g,"f“ POA
Machine Nos.: HP4000 HR3300 HR3320 HR3330 HR3350 HR3360 Head Part Nos.: AG762 0127, 038A, 055A, 129A 591 200 54 £49.68
HR3750 HR3860 HR4100 HR7200 HR7600 VHS A Machine No.: SL5W, 5000 5100 SLCS, C6, C7 BETA B :
691 200 98 £62.02
Head Part Nos.: AB762 0727, 122A, 136A, 139A, 213A $91 201 12 £51.66
MITSUBISHI Machine No.: SLC20, C30, C33, C40. C44 691 201 66 61,93
Machine No.: HS200 vHs A SLF1. F30. HF72, T20, T30 BETAW | 691 201 78 £49.95
HS700 HS303 HS304 VH700  Please see next col. tor prices. 691 202 87 £55.37
FERGUSON/JVC
VID1 01X0-003-381 Tension band T3292/PU545904A 255 D R IV E B E LTS
vID2 01X0-018-024 Take up idler T3292/PU47752 673 NC
VID3 01X0-018-025 Rewind idler assembly T3V16/PU49282 6.20
VID4 01X0-018-729 Take up idler T3VOO/PU49280 79 |Vogs REES R Dok 1or o5
VID5 01X0-040-006 Loading belt T3V29/30/PU48941-2 026 |ve7i00 DBK103 £1.42 HR 3330 DBK126 £165
VID6 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 450 | %1 ekl R pBKI%e UL
vID7 01X0-040-007 Take up idler 3V29/30/PU48967B 245 |vsd DBK134 £1.76  HR 3660 0BK103 1.2
vID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 2795 | V238 bt R P iz
VvIDg 01X0-065-009 Capston motor 3V35/36/38/39/PUS5371V 20.92 \\g 3% ggmgg g:g :2 ;% ggmgg g.g
VID10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 2255 | V3900 DBK103 Do e DBK132 2.8
VS 9800 DBK103 £1.42
GEC/HITACHI FERGUSON NATIONAL PANASONIC
vID11 V5577355 GEC 4100/Hitachi VT11E capston motor 26.78 32\?201/15 ggmgg g:g v ;3&43)8 ngg g,g
VID12 V6413663 GEC 4000/Hitachi VT33 /f rewind arm 210 [3V% DBKaos B N e Do z2a
VvID13 V6861471 GEC 4001/2/Hitachi 93/9500 /4 rewind arm 207 H%g ggmg&; g.g W 3;;3 \62%53231 g.;g
VID14 V6861482 GEC 4001/2/Hitachi 93/9500 play idler assy. 420 - i
VID15 V6886971 _ GEC 4004/Hitachi VT33 ¥ rewind arm 1.80 §‘6§§§§ ‘é'é’.&"g 02 §¥ %ég §§El% E:g
if v 1 B 11 B
VID16 V2423461 ET541 Tuner Unit 13.50 gv S vﬁ)K7540 gg N¥ o0 i n.?g
3V 45/48/54 VID7540 £1.95 NV 7200 DBK140 £1.42
NAT'ONAL PANASON'C 3V 55/57 VID7540 £1.95 Nv 8600 DBK112 £1.76
VID17 VXP0329 Fast forward idler NV2000 085 | o Fulg(l‘igR 2 SHARP
VD18 VXP0344 Idler NV7000/7200 085 -
VID19 VXZ0078 Tension Band NV7000 PLEASE NOTE 285 ¥§§Z§ §§Eg€ Eig ¥§ ngéaﬁ 3%@5425 g:ﬁ
VD20 VXP0521 Idier NV370 165 |V TV vl )
VD21 VXPO463 Ree! Idler NV777 ALL VIDEQ SPARES J§ +x (™™  “oef s VCooeR0 D na
VvID22 VXP0432 Pinch Roller NV333 350 VC 7300 DBK118 £1.50
vID23 VXP0401 Idier wheel NV333 HANDLING 0.85 g;iﬁ E Egﬁg §i§ %g é‘ég‘.é@m EEE%; g;g
SANYO/FISHER £1.25 + VAT el e 0 '
VID24 452910800 Reel motor VTC5000/5150 9.50
VDI N0 e i sy V1C 5000 2% |gure md mmoams B g8
VID26 PR2758 Pinch roller VTC5000/5150 295 w go& ggmg g.# gt g% ggmg g.g
viD27 1430490400900 Gear idier Fisher FVH-P615 450 - g
VD28 1430420400300 Hean idier Fisher FVH-P615 295 |7 a000 e o5 Scs o) o
fks B me G mak g
5‘.'0‘2‘3 RP RMOTP1029 [ 3/9300 295 |7° AN B0 e DBK100 ie
1 apston motor 7. . -
VID30 RMOTV1008 Reel motor VCI700 1614 | y1c so00.5150 Vﬁ,ﬂp o ZT7ME DBK100 0.8
VID31 NIDLOOO6 Idier VC387H etc 1.60 C 6000 107807 £1.19
VD32 NIDLOOOS Reel idier VC9300 efc 180 | Vic 530 08105 s TOSHIBA o
VID33 NIDLO0O4 Idler wheel VC2300 350 |\i& 2% DKo RNERE s e
VIC 6500 VID7533 £1.00 V7540 DBK123 .79
VIDEO LAMPS/BULBS VIE 8350 DRk H7e Vo0 Vibrato o5
VID34 LA9295 Universal lamp without socket 290mm 035 Hg m%g? x:g;ggg gig: z gggg ngas gﬁg
VID35 LA9210S Universal lamp with socket 310mm 050 d i -
VID36 NAT/PAN. P.C. MTG. leadiess lamp 020 |YICMO vio7ees 061 —V S5 ooz £
VID37 SHARP 9300 Etc. lamp plus plastic shroud. 127 . . . : d
Full IlssA Eavzlnlahl?.!y\yuth o4r,qer alerston without notice
or pase X Stock queries by post onl
NEW IN STOCK, A LARGE RANGE OF SUMLINE REMOTES.  NEWFAX o I s PSR T oo | roranin, e “Fee
JUST SUPPLY MAKE, MODEL & PART No. IF POSSIBLE  NUMBER giepone Ba0e - Orters rom Gov. Inctatons, Scoos
L) - (24hr. answering machine Nationals etc., accepied with official order.
FOR AN IMMEDIATE QUOTE. AVERAGE PRICE £18.00 1902-29052 for Access & Barclaycard users) Al goods ghggﬂ% gg:‘;e"’d
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VCR Clinic

Philips VR6760

This machine had come from another dealer. He'd
cleaned the tape path because of intermittent hi-fi sound,
but when he returned it the customer complained that it
wouldn’t play any of his previous recordings in hi-fi at all.
New recordings were 0.k., as were prerecorded tapes. We
found that with the old recordings the hi-fi sound faded in
and out though the picture remained perfect. On inspec-
tion we discovered a lot of tape oxide by the capstan,
suggesting tape crinkling at the last guide, 256. Yes, it was
another case of a faulty pinch roller. P.B.

Philips DMP Series Decks

There have been a lot of changes during the production of
these decks. When ordering parts, look at the paper label
on the inside left-hand side of the metal chassis - the label
is easier to read with the tray in the lowered position.
Note the type number (DMP 2-2) and the weck number
(WD. .) and check in supplement 4822 726 14564 whether
the part you want has been changed — some have been
modified twice. The IDM series deck is similar to the
DMP type in appearance but many of the lift and
threading parts differ and are not interchangeable. There’s
a different manual for this deck. P.B.

Grundig VS300

This machine would accept a tape but would’t initialise
and wouldn’t play or wind. F7 was flashing in the display.
The capstan motor had a dead spot, but before fitting a
replacement I turned the motor a few times and tried a
test recording. This revealed that the recorded sound was
weak and that the colour from the previous picture
showed through. The customer had had a quick look, had
accidentally pulled off plug L14 and had then fitted it
back-to-front. This meant that the erase head wasn't
connected and the sound bias was excessive. P.B.

Philips Service Manuals

Philips video and TV manuals can be difficult to store: the
paper is too thin to last long in a ring binder and staples
tend to rip the next manual in the pile. I've lately been
raiding the office for plastic slide binders. As they hold the
length of the page they spread the load better — and you
can also dismantle the manual to add the inevitable
supplements! P.B.

Ferguson 3V56

This play-only machine — a rare breed — refused to come
out of standby whether the “on” request came from the
front-panel key or the remote control handset. The power
supply module was intact but got no PWR CTL command
from the syscon control chip IC601. This i.c. was without
its supply because the 5.6V zener diode D616 in the
voltage regulator that provides it was short-circuit.  E.T.

JVC HRD520

The symptom with this machine was no playback sound.
We found that the sound system was muted because the /
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EE control line was low at 2.6V — it should have been at
over 10V during playback. The source of this control line
is pin 32 of the microcomputer chip IC601. Leakage inside
this chip was pulling the line down - we proved this by
disconnecting the pin, whereupon the line rose to 10.4V.
Replacing 1C601 cured the trouble but the curious thing
was that the chrominance, luminance and other sections
of the VCR still functioned in the playback mode despite
the /EE line being at 2.6V, E.T.

Ferguson FV30B

This machine has a slightly unusual syscon, with
responsibility for deck control being shared between the
main microcomputer chip and the one on the front panel.
The deck shutdown symptom after a few seconds in any
mode can be caused by faulty reel-rotation sensors, even
though the output pulses may look all right. Use the
modified types PU60271 and PU61088 for replacement,
changing both these optocouplers at the same time. E.T.

Matsui VX800/Saisho VR1000

Intermittent failure to eject a tapc as a result of carriage
overshoot is a common fault with these machines. Carry
out the following modification to overcome this problem.
Remove the blue lead from the cassette loading motor
and replace it with a BY127 diode (cathode to the motor),
with a 27€), 0.25W resistor in parallel with the diode. E.R.

Logik VR950

The symptoms were intermittent loss of the signals from
the tuner. Investigation revealed that there were several
dry-joints on the tuner’s pins. Resoldering these restored
normal working. We've since had two more of these
machines with the same problem. E.R.

Matsui VX820/Saisho VR1200

A faulty mode switch proved to be the cause of no
functions with a Matsui VX820. To replace the switch the
carriage must first be removed. The switch can then be
taken out by releasing the retaining screw and unsoldering
the three leads that are attached to it. Reassembly is the
reverse of this procedure. Take care to align the two slots
on the switch. E.R.

Hitachi VT33

This machine played prerecorded tapes reasonably well -
but the sound on its own recordings was extremely poor.
As cleaning the audio-control head failed to improve
matters a replacement head was fitted. This cured the
problem. E.R.

Akai VS23

This machine came in with the complaint “not working™.
On removing the top cover we found that the loading
arms were in the fully loaded position but the cassette
house was in the eject position. There were comments in
the workshop about how the cassette could have been
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removed, and that the problem looked like being a
difficult one. We removed the loading block, reset the
timing and then left the machine to play. Later that day
another VS23 came into the workshop in the same state.
It responded to the same treatment, working after the
loading block had been removed and the mode timing
reset. Taking no chances, as both machines were still
within the guarantee period, we ordered and fitted new
mode switches. Neither machine has been seen since. A.D.

Panasonic NV370

In the E-E mode this machine displayed a half black/half
white screen. The cause of the fault was traced to C1102
(2,200uF, 25V) being open-circuit. A.D.

GoldStar GHV1290

There was no playback: the fault gave the impression that
the video heads were dirty, but cleaning them proved that
this wasn’t the cause of the problem. We traced the
playback f.m. signal to pin 3 or 1C302 then found that
there was no output at pin 15. Replacing 1C302 restored
normal results. A.D.

Akai VS4

There was distorted video in the playback and E-E modes
with this machine. The symptoms suggested a fault on the
video panel, where most of the signal processing is carried
out. On screen the “picture” lacked contrast, with no
sync. A scope check showed that the sync pulses were
badly crushed. We found that TR31 was short-circuit all
ways. The 2SA1115 fitted in this position was replaced
with a BC212L. S.L.

Philips VR6293

These VCRs have a separate chopper power supply
contained in its own tin house at the rear of the machine.
In a recent case the BUTIIA chopper transistor was
short-circuit, the feed resistor R109 was open-circuit and
the 2AT mains fuse had blown. At switch-on our replace-
ments went the same way as the originals. The cause of
the trouble was the CNX83A optoisolator chip 1C124. We
understand that it’s policy to change this whenever the
chopper transistor is found to be defective. S.L

Sharp VC383

The reel motor in this machine ran continuously. As the
STA471C reel drive chip had obviously been under stress
it was replaced. The new chip also ran hot. We found that
the root cause was the 2SA733 transistor Q7754 which was
open-circuit. S.L.

Toshiba V93

I'm sorry to be vague about this one, but we don’t have
the manual. The basic fault was no clock or other display,
though the deck functions were o.k. ZL62, a Wickman
fuse on the bottom panel, was found to be open-circuit,
replacement bringing the machine back to life. There’s a
small can, beneath which an oscillator resides, on this
panel (timer—2/i.f. and prescaler). The coil has a little
metal top hat as screening, glued into place. This cap falls
off. I'm not sure whether a change of inductance occurs to
open-circuit the fuse or whether it’s simply a matter of a
short-circuit due to the metal contacting something in the
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circuit. I'm led to believe that the problem is a common
one. Perhaps another contributor would care to fill in the
details? S.L.

Ferguson 3V30/JVC HR7300

We still see a large number of these excellent and on the
whole reliable machines. With this particular one the
drum would stop after a few minutes and wouldn’t restart.
An initial check on the supplies (we all do that, don’t we?)
proved to be a good move as the 12.5V rail read 15V. It’s
derived from QI on the power supply board. This was
o.k. but farther back the sensing transistor Q3 and its
emitter zener diode D5 were faulty. S.L.

Panasonic NV-MS50

The problem we’ve had with two of these camcorders has
been no E-E or recorded sound, playback of good
recordings being o.k. It’s not difficult to trace the cause -
the microphone is faulty. A fair amount of dismantling is
required to replace it. N.B.

Panasonic NV-G21/G25

A few of these machines have come in recently because of
no on-off LED indication, although the switching works -
indicated by the appearance of the counter display and the
beep. The other problem has been no deck functions. The
cause of these symptoms is that the 12V output from pin 6
of the STK5338 regulator chip IC1001 has fallen to about
7V. Replacing the chip puts matters right. N.B.

Ferguson FV31R/FV32L

A problem we've had with these machines is ticking over
the playback sound. It’s due to pick up on the audio/
control head loom to the PCB because of insufficient
screening. A modified lead with braided instead of spi-
ralled screening is available and this cures the problem.
We’ve also had a couple of faults in the r.f. converters.
The problem with one machine was intermittent low gain.
The other intermittently lost the E-E and V-V vision. In
both cases the cause was dry-joints — and in both cases the
fault could be instigated or cleared by applying minute
pressure anywhere on the signals panel on which the
converter is mounted. N.B.

Panasonic NV-GD48

The symptoms were no deck functions, unable to switch
the machine to standby, takes tape in then locks up and
won’t eject. The MN15283VPY clock chip IC7501 was
faulty, though the clock display functions were all
normal. J.H.

Ferguson FV26D and Equivalents

We’ve had this fault several times — very low remote
handset range due to a dry-joint on the infra-red amplifier
subpanel where it's soldered into the clock panel.  J.H.

NEC PX1200K

There was no drum rotation, also a burning smell. D3 in
the power supply was short-circuit. If the drum rotates
after replacing this diode but the capstan doesn’t run
you’ll probably find that the UPC324 chip 1C605 is faulty
as a result of excessive a.c. on the 18V supply line. J.H.
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CD Player Casebook

Denon DCD1500 MK I

This very up-market Denon machine suffered from a laser
problem. The focusing was intermittent, and occasionally
the machine wouldn’t read discs. So 1 replaced the laser
assembly, which is a little tricky with these players. They
have a linear motor, the laser assembly screwing on to the
two motor coils on the left- and right-hand side. When
changing a laser assembly you have to be careful in this
respect: always unsolder the connections on the laser
assembly’s flexi PCB before loosening the screws. Yes,
you’re right, yours truly didn’t do this and broke the very
fine wires of the left-hand motor coil. These wires are far
too thin to repair so a new coil had to be ordered. Well, at
least I've owned up! The new coil and laser assembly
restored normal operation. M.L.

Sansui PC-V100
This Yamaha-based machine skipped and jumped right
the way through the disc. The cause of the problem was
the turntable motor which had a dead spot. This produced
a glitch at each revolution of the disc, causing a slight
error in the turntable speed. The error could be seen in
the r.f. eye pattern, towards the right-band side of the
waveform, where it appeared to shake from left to right at
each revolution. It’s possible to strip, clean and repair
these motors, but this isn’t advisable. The best course of
action is to replace both the motor and the turntable.
The hole through the centre of the plastic turntable
tends to become slightly enlarged when you remove the
turntable from the motor. As a result the fitting is
somewhat loose when it’s placed back on the motor.
That’s why it’s best to replace both items. Yamaha, and
presumably Sansui, supply a jig for setting the correct
turntable height. M.L.

JVC XL-E300 A

This player would work for several minutes after which a
click could be heard from the mechanism and it would
revert to the stop mode. 1 knew that click: it’s the sound
that’s produced by the laser unit when the focus is making
hard work of it! Cleaning and setting up made no
difference. Fitting an Optima 45 laser assembly restored
normal operation. M.L.

Pioneer Multiplay Machines
I agree with R.J. Wood of Pioneer (Letters, July) about
changing lasers “on spec”. I've done it myself when
dealing with a really nasty fault and I'm sure that many
other engineers have too. Here’s a dodge that I've found
to be invaluable on several occasions with Pioneer
multiplay machines. The most recent case was with a
PDZ-81M that wouldn’t read discs. On inspection 1 could
see that the disc spun very slowly and didn’t reach the
correct speed before the machine returned to the stop
mode. On a previous occasion the laser had been at fault
but quite often this symptom is due to a faulty turntable
motor. How to tell which of these is the cause? Here’s the
dodge.

If the disc spins slowly, switch the machine off. Dis-
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connect from the mains supply or you run the risk of
touching the mains connections at the back of the ma-
chine. Disconnect both leads from the turntable motor.
Next apply no more than 2:5V d.c. to the motor - |
usually use a Philips KT4 backup battery. Let the motor
spin for approximately ten seconds. Reconnect the motor
and run up the machine. At this point you'll usually find
that the player works normally. If so, change the turntable
motor. If the player doesn’t work normally you’ve prob-
ably got a fault elsewhere in the machine. But I’ve usually
found that the turntable motor is the cause of this problem
and that running the motor for a few seconds with an
external supply can prove the point. M.L.

Philips CD104

This machine wouldn’t spin the disc for the TOC readout.
The disc couldn’t even be turned by hand! After stripping
the turntable motor, cleaning and relubricating the shaft
and bearings, the machine worked normally. For good
measure | cleaned the laser lens and set up the laser
current - recommended now that these machines are a
few years old. I also resoldered the usual earth-through
connections. After this the player was almost as good as
new. M.L.

Philips FCD762

There were unusual symptoms with this machine. It read
the TOC all right and played discs, but it kept jumping
tracks every few seconds, sometimes forwards and some-
times backwards. There was a lot of activity around the
TDAS709 tracking chip when the fault occurred, but
which was the cause and which the effect? When in play
there was a burst of signal from pin 10 (DAC), which
should operate only during skip or search. The TDAS5709
was faulty. P.B.

Pye CST428/35

This player had all the symptoms of a confused
microcomputer chip. It tried to focus, the tray moved in
and out, the turntable was rotating backwards and the
display showed random characters. All this without a disc.
Our first action was to check the supplies. We found that
the 5V line was at 10V as regulator IC07 was short-circuit.
Luckily no other damage had been done. P.B.

Sony CPD35

I’ve had two cases recently of no sound output with these
machines. There was an occasional burst of crackle on
each channel and the disc rotated normally, with the
correct time indication in the display. The cause in both
cases was [C704. M.D.

Sharp DX-150H

The complaint was simply failure to operate. When a disc
was inserted the player didn’t find the table of contents.
We stripped the machine down and found that the laser
wasn’t on due to a no-laser-on signal from the
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microcomputer chip. As there didn’t seem to be an
obvious reason for this we were about to order a replace-
ment chip when we noticed that the laser assembly was
positioned at approximately the centre of the disc: it
hadn’t moved to the inside as it should have done at
switch on. On investigation we found that the slide motor
had seized solid. After removing and freeing it the player
worked. A replacement was fitted to prevent further
problems. M.D.

Pioneer PD-M500

This multiplayer required a new optical unit — the r.f. was
low and mucky and couldn’t be resolved by adjustment. A
new PWY1009 type was fitted but we couldn’t set it up
and the r.f. level was extremely low at about 300mV.
Laser power adjustment did little to improve it and the
tangential adjustment been been optimised. The r.f. offset

the test mode the unit decided to stop focusing. The new
optical unit was faulty, another replacement putting every-
thing right. N.B.

Pioneer PD-M6

This is one of the original multi-disc players. The com-
plaint was that it didn’t register that any discs were
inserted and thus didn’t play them. A focus problem
naturally came to mind, but on test the unit performed
faultlessly except for some skipping. Thoughts that the
customer may have inserted the discs upside down (right
way up, if you see what I mean) were discounted as he’d
been using the player for about three years. A common
cause of such intermittencies in all CD players is a break
in the optical unit’s flexi PCB. Sure enough when we
flexed it the fault occurred. The skipping was due to an
extremely worn traverse motor. We also replaced the belt,

couldn’t be reduced below 200mV. As work continued in  along with the optical unit. N.B.
.
A Scrapbox Logic Probe
Derek Boyt

Since digital circuitry is being found more and more in TV
sets, VCRs and CD players there’s a need for a low-cost
logic probe as a servicing aid. The probe described in this
article makes use of items from the scrapbox. It has the
feature of not giving a logic one when a chip’s output is
tri-state - this is a common failing with home-made probes.

Circuit Operation

The circuit of the probe is shown in Fig. 1. With no
voltage applied to the probe tip the circuit is in a stable
state. Diodes D1 and D2 establish a voltage of 1-4V at the
emitters of transistors Trl and Tr4, while the base voltage
of these transistors is set at-1:38V by the potential divider
network R2/3. Thus Trl and Tr4 are cut off and there’s no
drive to transistors Tr3 and Tr2.

When a logic one is applied to the probe tip Trl, being a
pnp device, will be reverse biased and will remain cut off.
The npn transistor Tr4 will be forward biased however and
in turning on will also make Tr2 conduct. Thus the green
LED?2 will light.

When a logic zero is applied to the probe tip Trl and Tr3
will conduct and the red LED1 will light.

If the voltage at the probe tip is between approximately
0-8V and 2V there will be insufficient bias for either Trl or
Tr4 to switch on. This voltage range of 0-8-2V is taken as
the tri-state output.

Fig. 2 shows a plot of input current against input voltage
at the probe tip. With a logic one input of 5V the current
drawn is 280uA. This is just above the loading (200uA) of
an LS gate input, but as the fan-out of an LS device is ten
(or 2mA) the probe will not overload a device’s output.

Fig. 3 shows the LED switching conditions. There are
two input voltage states, between 0-8-0-85V and 2-2-05V,
when the probe is not in a stable state. Use of the probe
has shown that this is not a problem.

Suitable Components

The components used in the circuit should be available
from your general stock. In the prototype probe 2N2222
npn and 2N2905 pnp transistors were used, but any
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transistor with a reasonable gain could be used instead (the
types used have a gain of 100-300). It’s possible for the
probe to be made small enough to be fitted into a plastic
cigar tube but anything, such as an old remote control unit,
could easily be adapted as a housing.
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Fig. 1: Circuit diagram of the probe.
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Fig. 2 (left): Input voltage/current characteristic.
Fig. 3 (right): Input voltage/LED state plot.
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The Tatung TRX2801 BSB Receiver

The advent of satellite TV broadcasting has brought with
it new channels, new transmission systems and of course
new receiving hardware. By contrast with Astra the
manufacture, use and distribution of BSB hardware is
closely controlled. Every viewing household is registered,
and only four manufacturers are licensed to produce the
receivers — to a very rigid specification. Tatung is perhaps
the most independent and least known of the four. Its
receivers are designed and produced in the UK, and
distribution is via independent dealers. For the reasons
just mentioned the receivers are in many ways similar to
those of Tatung’s competitors, reviewed in the last three
issues of Television.

Description

Following the current fashion in AV equipment the
TRX2801 has a black plastic case with round feet and gold
trim. It’s operated via the remote control system, leaving
Just two controls on the front panel — standby and test.
There’s also a single seven-segment LED display that
indicates status and mode, not channel number. The
dimensions are 420mm wide, 233mm deep and 68mm
high. Buyers can specify a 35cm dish or 40cm Squarial
(Matsushita type), the latter at a £10 premium.

The remote control unit is small and uncluttered, with
19 keys. Very early production models came with a
“bubble-key” handset (RB90) which is similar to those
used with the company’s Astra tuner, but the design —
which was not liked by the trade or its customers due to
poor reliability — was soon changed to a more conven-
tional button type, the RB91/92. The remote control
codes seem to be reasonably immune to those of other
makes and models, an important point these days when
nearly every AV product comes with a remote-control
gun and crosstalk effects are common. This handset has
no provision for operating current TV sets etc., as Philips
has arranged.

The rear panel sports a mains on-off switch, which is
normally left on permanently, and four sockets. Sensibly,
the satellite aerial socket is a Belling-Lee coaxial type,
through which the 20V supply for the head-end electronics
passes. There’s a terrestrial aerial loop-through, with
some gain provided to overcome the connection and
routing losses. BSB’s programmes are added to this en
route, encoded to the PAL-I standard and modulated on
to a ch. 37 carrier. The latter can be varied over the range
of chs. 31-39. It usually has to be to avoid patterning due
to the presence of the VCR, Astra box and any other
local signal sources that jostle for a clear channel in which
to spread their double-sideband wings in this u.h.f. win-
dow. A simple switched test pattern is provided, VCR
style, to facilitate initial TV tuning. There’s also a phono
socket (CASS/ACM) for interfacing with a conditional
access subsystem.

The baseband outputs leave via a single scart socket
which provides the following: strereo sound; composite
video; RGB video plus sync; and function switching
voltages (at pins 8 and 16). When connected to a suitably
equipped TV 'set the receiver can switch it to RGB
operation automatically for best possible picture reproduc-
tion. It’s a great pity that more comprehensive output
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facilities are not provided, but more on that later. This
dearth of connection ports is shared by the other three
first-generation BSB receiver designs, as are the standard
BSB features and facilities — on-screen field strength
indication, menu-led interactive remote control, scart-
switch disable facility, auto/manual screen panning, wide-
screen capability, digital stereo sound, on-screen
programme and running-time indication and, for the
engineer, on-screen readout of diagnostic data.

Performance

To use the PAL output, in r.f. or composite video
form, is to throw away all the advantages of the new
transmission system, stereo sound and all, and reduce the
performance to that we get from the signal sources we’ve
always had. When the accompanying TV set is equipped
with a fully-connected scart socket the tremendous advan-
tages of D-MAC become immediately apparent. Likewise
the stereo sound can be breathtaking when fed through
good amplifiers and loudspeakers — preferably not those
fitted in a stereo TV set, since the spacing, acoustics and
response of these seldom do justice to the rest of the
system.

My appraisal therefore consisted of checking that the
rf. and baseband signals were present and correctly
proportioned, then hastily switching to RGB operation
with a large-screen TV set and an audio hook-up to a
credible hi-fi system designed for CD operation. The
results obtained depend to a large extent on the source of
the material being used by BSB. With studio presenta-
tions, modern films and suchlike the results are superb,
with the sound quality indistinguishable between CD and
Nicam sources and pictures better than any seen before in
a domestic context.

Particularly striking is the complete absence of spurious
picture effects such as noise, sparklies, cross-colour,
chroma bleed and dot/herringbone patterning. There’s no
doubt that MAC is a winner technologically, though
there’s a lot of truth in lan Martin’s comment (July page
682) that public acceptance of BSB depends less on its

Ry A

fie:

Fig. 1: Detail of the BSB test card, transmitted with MAC
encoding and photographed direct off screen. The card has
a happy resemblance to the “Carol and her teddy” BBC test
card F, with a real photograph in the centre circle. It's ideal
for subjective appraisal by engineers and lay people alike.
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Fig. 2: Inside the Tatung TRX2801. The board with the
screening grille is the access control module.

technology than its programming. As with CD audio gear,
the designer’s aim is to make the equipment as transpar-
ent as possible to the signals that pass through it. The
sound and vision performance of the TRX2801 are in my
opinion at least as good as that of the competitive
receivers, all of which I've now had an opportunity to see.
Fig. 1 shows the picture quality of a critical part of the test
pattern transmitted via MAC encoding and displayed via
the Tatung box’s RGB output.

The on-screen field-strength indicator has two compo-
nents, an analogue-style bar graph and a three-figure
digital readout which relates to the data decoder’s error
rate. At first this looked like an excellent dish alignment
aid, but I soon found that the bar hits the right-hand stop
too readily, with the noise reading 000, staying like this
over a small range of the aerial’s pointing angle. To
overcome this problem it's necessary to obscure the
aerial’s surface partially or to use a conventional field-
strength meter. In this way you can maximise the safety
margin to take into account bad weather and deterioration
of the connections etc.

Sockets

One of the biggest frustrations in trying to achieve the
full potential of the receiver is in attempting to hook it up
to ancillary equipment, especially hi-fi VCRs and the
AUX input of a home music system. In contrast with the
bristling rear panels of today’s better TV sets, VCRs and
audio units, we here have a single scart socket to suggest
that a stereo TV set is the ultimate in the AV world! A
scart (ideally a twin-scart) equipped VCR can be used as a
sort of switching centre, or peculiar trunk-and-branch
scart leads can be devised and cobbled together.

The lack of an S-output socket is a serious omission for
users with S-VHS VCRs. A “freelance” manufacturer has
available an RGB-to-S converter, but this is a clumsy and
expensive solution to a problem that shouldn’t have
arisen.

inside the TRX2801

The internal circuitry is well spaced out. It’s on two
main PCBs, each of which sports a daughter board or two.
Most of the analogue circuitry, including the power
supply, tuner/if. section, r.f. modulator and PAL
encoder, is mounted on a conventional SRBP panel. The
switch-mode power supply has a tiny eight-pin control
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chip which drives a MOS power transistor whose load is a
small ferrite transformer. The circuit is simg.* and runs
cool. I found that there were no signs of scorching or
colour fading on the components or panel after many
hundreds of hours of running time. Stability is helped by
the fact that the receiver is left on permanently. This also
assists reliability.

All the clever bits, including the digital processing and
MAC decoding, are on a double-sided fibreglass PCB.
The six LSI chips involved are fitted in sockets — hopefully
reliable ones! Mounted on this panel, in daughter-board
form, is the BSB ACM (access control module). This is
not engineer serviceable and is thus an exchange unit.

The whole thing looks engineer friendly for servicing. A
lot of the preset adjustments are in software rather than
potentiometer form. There’s little information as yet on
the operation of the MAC decoder, and I'm sure that
BSB won’t let us into the secrets of the ACM.

In Conclusion

The present economic climate is of no help to those
involved in satellite TV: broadcasters, setmakers and
dealers alike are dismayed by the situation. When the
initial demand has been met it will be interesting to see
how sales develop. For the immediate future it looks as
though Joe Public will be in a buyers’ market. Since the
overall performance, features and specifications of the
present generation of BSB receivers are the same,
Tatung’s suggested price of £390-£400 may result in
buyer’s selecting the slightly less expensive Ferguson and
Philips models.

Qnly time will tell on what the reliability, spares

AN
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availability and modifications will be with each model: no
doubt Television contributors will keep us posted on this.
Meanwhile I’'m impressed by the Tatung receiver.

Congratulations on their achievements are due to all those
involved in its very rapid design and engineering for
production aided, I imagine, by gallons of midnight oil.

THRVRYLYEY h
TES

_ CASE

Each month we provide an interesting case of
33 4 TVwideo servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.
The voice on the other end of the phone demanded to
know how much it would cost to fit new heads to a
Ferguson VCR. That’s a difficult one to answer, especially
when the model number is not known! Our prospective
customer trotted back to his machine to have a look. When
he got back he announced that it was an FV14T, which is
quite a recent model — in terms of head life anyway. Was
he sure that the heads were faulty? Who had made the
diagnosis? He knew, he said. It emerged that he was an
avid reader of several punter video magazines, and that
long perusal of their contents had enabled him to identify
both the cause of the trouble and its cure. There were
white spots and streaks all over the playback picture. This
meant that the video heads were faulty, didn’t it? Did we
have them in stock? They were hi-fi ones. Did we know
that?

He was persuaded to let us check the machine before
rushing into an expensive head drum assembly replace-
ment. Twenty minutes later he arrived with the machine,
also half a dozen copies of consumer video magazines with
various sections highlighted in yellow marker pen. He
wanted to stay with the machine while the service was
done, but was talked out of that. Muttering about
drop-outs, tip projection and decibels he drove away.

Sure enough when it was tested on the bench the
machine gave us pictures that were overlaid with white
spots and comet-tailed blips, but they were quite unlike the
streaking and drop-out effects that are produced by a warn
or faulty head. We found that the fault symptom was
present with both the self-recorded tape that came inside
the machine and a workshop test tape. The interference
looked very much like that caused by static build-up and
discharge on the upper drum assembly. So the first check
was on the drum’s earthing system — a spring-loaded brush
bearing on top of the drum shaft. There was good contact
here. Indeed when the brush bearing was lifted from the
shaft there was no change in the symptoms.

A recording of a test pattern was then made and, as a
check, was played back on another machine. The picture
reproduction was fine, completely clear of spots and
streaks. So the trouble in the Ferguson machine was
confined to playback, when the tiny off-tape video signal is

most vulnerable to noise and interference. Could the
customer be right after all? A check was made on the
off-tape r.f. signal level at test point TP5 on the preampli-
fier PCB. It was correct at 600mV peak-to-peak. Horrible
thoughts of possible drum assembly faults, upper or lower,
occurred to the technician who went off to see whether he
could find a Ferguson or JVC machine with a similar head
drum so that he could carry out a substitution test. It was
probably just as well that he didn’t find one: with the effort
that would have been involved in swapping heads,
swapping them back, soldering and setting up, hi-fi and all,
it wouldn’t have been a good move. Especially as the head
drum was perfectly o.k., as we later discovered.

In his search for another machine our man had enlisted
the help of other technicians. So it was that three men
gathered around the recalictrant Ferguson VCR to see the
fault symptoms for themselves. Now for some action. The
head drum shaft was earthed via a clip-lead: no change.
The drum motor’s 12V supply was decoupled with a large
capacitor: no change. Then someone pressed the pause
key. Lo and behold, the spots disappeared! The tape
transport system was started and stopped several times
using the pause control. All the still pictures, though
sometimes marred by mistracking noise, were free of
interference spots. The culprit was found soon afterwards.
What was it? See next month for the answer and another
test case feature.

ANSWER TO TEST CASE 333
— page 859 last month —

TechnoCrat’s Tatung television set last month had a
shocking grey-scale. Initially the picture tube was
suspected of having a strange green performance. It was
not easy to prove this however as there wasn’t a suitable
base connector with the tube tester. In the event there was
no need to make this test, since interchanging the feeds to
the red and green cathodes transferred the fault to the red
gun. Thus the green output stage was suspect.

The RGB output stages in the Tatung 170 chassis are
unpretentious class A affairs. Each has a single BF422
transistor with a resistive collector load and capacitive
response peaking in the emitter circuit. The collector loads
consist of three 47kQ), AW resistors connected in parallel
to give 15-65k(). The ones in the green output stage are
R212/3/4: one of them had gone open-circuit, raising the
value of the collector load to 23-5kQ). As a result the
voltage at the green cathode was reduced and the
amplifier’s linearity was upset. Hence the excessive green
drive to the tube at low collector voltages, which corres-
pond with picture highlights. After fitting a replacement
resistor and resetting the background controls we found
that the tube provided very good tracking performance.

This tube drive swap technique is a good and useful
method of diagnosis, particularly when the fault is inter-
mittent,
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The Changing Scene

Les Lawry-Johns

I’m sharing the shop at present with S.K. Lakha, who
tends to show me up. Take the newsagent’s vidco for
instance. I’'d spent some time looking at it and got
nowherc. Then be brought it in to S.K. who fixed it in
minutes. How was I to know that a lamp shuts off the
juice to the selectors when it goes open-circuit? Sorry 1
missed out on that one. I'd better read the magazine more
thoroughly, because it was mentioned some time ago in a
series of articles in this book of learning.

I also had more trouble with that CVC5 1 wrote about a
couple of months ago. It started to play up again, so |
drove down to see it. The owner told me that it was o.k.
for a while then the colours changed on the left-hand side.
I stayed and watched it for some time. Then on some
scenes the picture became green on the left-hand side,
reverting to normal towards the centre. This suggested a
fault somcwhere in the bistable circuit. After fiddling
around for some time I discovered that D40, which links
the ident signal to the bistable, was faulty. Should have
remembered that. But 1 think the owner will soon buy a
new sct. It is, after all, just a little on the old side.

A lady phoned up the other morning to say that all she
had was a white line across the screen. She said she'd
bought the set from me some years ago and that it was a
Philips one. So I thought it was a G11, packed my bags
with the Philips stuff — chips and so on — and ventured off
to her house. When 1 got there a Fidelity portable looked
at me. As it was a Mk.2 version of the ZX3000 I didn’t
suspect the line output transformer of causing the trouble.
But it was a question of carting it off down to the shop,
where L.K. was operating. He was working on a video,
but wasn’'t in a hurry. I plonked the Fidclity on the bench
and removed the rear cover. “What's wrong?” he asked.
“Ficld collapse™ 1 replied.

“Let me do it” he said. So I let him snoop around on
the main panel, checking resistors etc. Then I thought I'd
better do somcthing. Like change the field output chip. 1
looked for one everywhere but had to go down to Geoft
in Sun Lane for one. When I got back S.K. was still
looking at the set. We fitted the new chip and of course
the white line was still present. Back to checking voltages
etc. These proved to be more or less correct, so I telt that
it was time to change the timebase gencrator chip. This
involved another visit to Geoff — it’s a good thing he keeps
his stocks high. When this was fitted we had a full raster
and I thought that the job was over.

Connecting the acrial lead produced clear sound but no
sign of a picture. My defective memory tried to tell me
something, but I didn’t want to listen. I put my finger
about an inch from the linc output transformer and a
spark leapt out at it. S.K. looked horrified, but I was o.k.
“I’'ve been hearing noises coming from that thing for some
time” he said. 1 thought surely the newer type of trans-
former, with the integral first anode and focus controls,
can’t do the same thing as the earlier type, but after some
time spent looking for picture content there was a crack
and the screen display reverted to the white line. It then
became clear. The old girl’s not going to fork out for a
new line output transtormer on top of everything clsc 1
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thought. 1 told her the sad story and left her to think
about it. We’ve not heard since so she’s probably decided
to buy a new set. Oh well . . .

The point is that these Fidelity sets’do tend to suffer
from this sort of thing. It starts when the line output
transformer sparks over internally. This usually knocks
out the video chip and/or the timebase generator chip,
depending on the model. So before you go ahcad and
start to replace the chips, change the line output trans-
former. With the earlicr version this involves altering the
focus and first anode supply circuits. All this means that
it’'s wise to get the customer’s agreement before you take
on the repair.

A G8 that came in later left us in the same position. It
seemed to be dead but there was plenty of h.t. It just
didn’t get to the line output stage becausc the h.t. fuse
was open-circuit. There was no indication of a short-
circuit in the line output stage so I fitted a new fusc,
crossed my fingers and switched on. A picture appeared
but the reds and greens were a bit out. Some time was
spent getting this right and I was just admiring the picture
when the set went off without warning. More fuses merely
confirmed that there was trouble in the line output stage.
The customer was told that the repair was likely to be
expensive and is still thinking about it — or more likely he’s
replaced the set. At least 1 got a fiver for my trouble.

That’s all for now. Love from H.B. and the ammals,
including that bad tempered bird! Finally I'd like to send
greetings to my daughter Lavinia who lives with her
family in Devon, and to Johnny Logan up north. Lavinia
writes for a knitting magazine, producing complicated
patterns that are far too involved for us TV people to be
able to follow.

Panasonic
NEC
FIDELITY
PHILIPS
SEC

THORN
and many others
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ORIGINAL SONY SPARES AT UNORIGINAL SONY PRICES!

Crdet Code Description Oftfer Order Code Description Offer
Price Price
-123-024-11  Capacitor .33mF 160V (1-124-494-00) .87 3-671-126-00  Threading gear SLT6NE 0.8l
123-032-11 Capacitor 22mF 400V (1-123-872-00) 0.77 3-703-035-11 Tuner lid cateh 2705/2212/2062 ag.16
1-129-952-11 Fiim capacitor 8 18mF 1.5kV 151 3-703-075-00 Cap 2 shaft SLC7UB a.16
1-404-190-00  SW tilter KV-2022UB 0.60 3-773-179-41 instruction manua! SLC6UB Mark 2 1.55
1-454-293-11 SLCo sotenoid 5.48 3-783-889-41 Instruction manual SLC4UB (3-783-889-42) (0 56
1-463-081-00  TunerKV1812UB 16.34 4-493-666-41 Instruction manuatl KV2705UB 116
1-463-296-00  Boosterantenna C7/C5 18.93 4-827-489-00  PS5520 belt 1.87
1-464-188-00  SLCé RF modulator 46.12 8-719-200-02  Diode 10E2 0.27
1-502-484-11 Speaker KV1810 419 8-719-305-15  Diode GH3F 117
1-502-829-00  Speaker KV2020 10.92 8-719-815-55  Diode IS 1555 .27
1-508-958-00  Contact RM440P o 0.12 8-719-901-19  Diode V1IN .60
1-515-416-00  SLC7 reiay 3.54 8-719-911-85  Diode UOSG 0.81
1-5156-418-00 Relay (1- 515 416-00) 3.27 8-719-930-30  Thyristor BR303 1.08
1-515-547-11 Relay TC K55 3.47 8-725-412-00  Transistor 2SC 1124 140V 1A 0.81
1-518-070-00  Pilot lamp STR6060F 0.81 8-729-113-32  Transistor 2SB 733 20V 2A 0.81
1-518-115-XX  Pilot lamp 0.81 8-729-116-42  Transistor 2SD1164 081
1-518-116-00  Pilot lamp 3460mMA 11V 081 8-729-117-54  Transistor 2SA 1175 0.27
1-518-169-XX  Pilot lamp 40mA 4 5V 0.81 8-729-123-69  Transistor 25C 2369 0.26
1-518-263-00  Pilot lamp 130mA 23V 0.63 8-729-177-32  Transistor 2SD 773 028
1-518-323-00  Pilot lamp 13V HMK 1) 0.53 8-729-177-43  Transistor2SD 774 0.60
1-518-409-21 Pilot lamp 40mA 8V 0.80 8-729-178-54  Transistor 2SC 2785 011
1-519-174-00  LED display C7 8.46 8-729-255-12  Transistor 25C 2551 022
1-5636-683-11 Terminat antenna (1-536-683-00) 7.90 8-729-322-78  Transistor 2SC 2278 0.42
1-643-145-00  Take up sensor C7 117 8-729-325-63  Transistor 25B 856 0.29
1-661-513-11 Coax cable SLB00A (1-551-513-00) 528 8-729-345-46  Transistor 25C 14544 1.67
1-562-438-00  Push switch SL8OOOUB 0.48 8-729-801-69  Transistor 2SC 3153 1.37
-552-834-00  Slide switch SL8000 a.72 8-743-420-00 IC BX 342 3.27
1-662-836-00  Slide switch rec/playback 1.17 8-749-912-25  IC STK 1225 11.00
1-5564-820-11 Power switch 3.35 8-749-940-26  IC STK 4026 7.13
2-284-610-01 Orange ear pad MDR-4L1S 0.27 8-749-953-14  IC STK 5314 586
2-284-610-11 Black ear pad MDR-4L1S Q.27 8-751-360-00 IC CX 136A 588
3-309-418-00  Stop/eject button WM-4 0.60 8-767-611-00 IC CX761A 6.27
3-472-332-00  Take up bett 0.60 8-769-000-09  IC TDA 4600-2 1.16
3-536-447-01 Capstan belt TC-92 (3-536-447-00) 0.56 8-759-904-94  IC TL 494CN 437
3-542-458-00  Capstan belt 0.64 8-760-413-10  Transistor 2SC 1475 0.34
3-543-978-00  Flat belt TC186SD 098 8-762-020-00  Transistor 2SA 835 117
3-558-706-00  Capstan belt TC general (3-558-751-00) 0.64 8-765-170-00  Transistor 25C 1962 Q.79
3-573-122-00  Belt HMK3000 (4-913-325-01) 04 8-829-373-40  Rec/playback head 181 (1-543-329-11) 551
3-578-103-00  Screw cassette lid WM2 016 8-969-995-52  Tape KR 52H 23.05
3-578-104-00  Coil spring WM?2 016 9-963-168-01 Service manual KV2252 3.27
3-578-115-00  Battery lid WM2 081 A-300-315-4A  Battery EBPS00 2.52
3-601-330-00 Head cleaner assembly CV2000 1.95 A-605-009-7A  Main drum assembly 117.53
3-648-003-00 Forward belt V02850P 063 A-670-639-1A  Idler kit SLC6UB 1.83
3-648-004-00  Motor belt V02850P 1.0l A-673-710- 1A Reel motor C6 (A-673-710-1A) 8.79
3-649-241-00 Capstan belt VP2000 265 A-673-711-6A  Reel motor Cé Mark 2 (A-673-711-6A) 14.91
3-6563-324-00 Forward belt SLC7UB 038 A-673-815-9A  Transistor kit 25C 2235 7.13
3-655-135-00 Capstan belt 8000 0.81 A-674-007-1A  Forward assembly SLC6UB 9l
3-655-136-00  Extension belt 8000 1.81 A-674-105-8A Ace assembly SLC6UB 34.50
3-656-038-00  Drum belt SL8000UB 0.87 A-675-113-1A  Front loading motor SLC6UB 512
3-656-471-00  FF idier belt SLBOGO 081 A-676-013-8A  Upper cylinder C9 F1 17.06
3-659-351-00  Capstan belt SLCTUB (3-661-708-00) 1.33 A-676-208-8A  Videohead SLC9 24.69
3-6569-397-00  Eject belt SLC7UB (3-659-397-XX) 0.46 X-354-241-30  Pinch roller TC 204 SD 1.17
3-659-485-00  Counter belit SLC7UB 0.46 X-354-931-41 Motor kit MT general 8.47
3-659-547-00 Control knob SLC7UB 0.81 X-355-862-00  Pinch roller HMK 060
3-659-500-00  Timer lid SLC7UB .60 X-367-350-91 Cassefte holder assembty TCK 44/22/33 0.87
3-662-347-00  FF belt SLTIME 0.81 X-357-813-00  Lever forward assembly WM2 1.95
3-667-328-00 Forward belt SL8000O g.81 X-365-331-00  Limiter assembty SLC7UB 1.49
3-671-077-01 Belt SLC6UB 0.30 X-365-930-40  Roller assembly 1.95
3-671-078-01 Fast forward belt SLC6UB 0.26 X-366-930-76  Pinch roller C20/30/40 (A-675-934-4A) 4.77
3-671-094-00  Counter belt SLC6UB 0.64 X-430-960-80  Permalioy assembly KV1810UB .60
3-671-098-00  Threading belt SLC4UB 0.46 X-482-740-81 Thrust bearing assembiy HMP70 264
3-671-120-00 Relay belt SLC6UB 026 X-486-920-90  Transistor assembly TAFAQ 512
Order Manuf Model Nos No. Betts Pnce per Order Manuf Mode! Nos Price
Code in Kit Code Eoch
VBKIT | AKAI VP7100, VS9300/9500/9800 / 0.99 VRGS AKA{ V59700 225
VRLY AKAI VS2EG-5EG 2.25
VBKIT 36 AMSIRAD  VCR4600/4700/5200,. TVR123 5 0.99
VRJ7 HITACHI VT11 33, 5000 8000 2.25
VBKIT 19 HITACHI 8000 3 045
VBKIT 20 HITACHI V111733 7 Q.75 VRP12 JVC HRD110. 120, 225 225
VBKIT 21 HITACH; 9500E 3 0.49
VRX20 MITSUBISHI HS306, 307,400,710 225
VBKIT 1 HITACHI/ITT  VT3000, VR3%12 0.99 Part No §22C05502
VBKIT 16 T 3913 5 0.59 SANYO 006 SANYO Various 225
VRC2 SANYO VIC9300. VBS7000 2.25
VBKIT 1 JVC/THORN HR3320/3330/3360/3660/4100 7 0.99
3292 3V00/01/16/22 VRES SHARP VC6300, 6500 225
8902/3/4/6/22
VBKIT 15 JVC/THORN HR7650 3 0.45 VRAI SONY C20, C30 with bracket 225
VBKIT 16 JVC/THORN HR7200, 3v29/30 5 0.59 VRA2 SONY 720, 50. 2300 with bracket 2.25
VBKIT 8 PANASONIC NV20008 6 0.99
VBKIT9  PANASONIC NVB600B/86108, V01 1 8 089 Te|ephone AMPMACE LTD
VBKIT 13 SANYO VIC5000 2 0.29
VBKIT 14 SANYO VIC5300 5 047 on 0203 47 ] 24 ]
VBKIT 7 SANYO Q300pP 4 1.39
VBKIT 11 SHARP  vC7300 a4 qgsa Place your order using
SHARPOG25 SHARP vC9700 4 0.49
ACCESS or VISA
VBKIT 3 SONY SLCS, 5EC, SCH,ESEI S5E 5SA. 6 0.89 f
SLC5UB, SLC7, 7E. 7UB, 7EC . 7F
by 3.30 pm for
VBKIT 4 SONY SLBOOCOAS, SLBOGQE, SL8OOOSA 6 1.39
SLBOOUB, S(B080AN. S.8500. SAME DAY DESPATCH
518600, SLB6OGA, SL5400/5800
VBKITS - SONY st3000uB 0.69 Allitems listed are subject to 15% VAT,
VBKIT10  TOSHIBA V8600 0 Q.65 No handling charge for orders over £20.
VBKIT 29 TOSHIBA v5470 5 0.95 .
VBKIT30  TOSHBA V5475 6 099 Add £2.50 handling for orders under £20.

Ampmace Ltd, Beechwood House, Falkland Close, Coventry CV4 8HQ
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EV4061 COMBINED
VECTORSCOPE &
WAVEFORM MONITOR

(0 Broadcast standard
measurements

OO Ideal for edit suites
O Simple operation
0 Amplitude and Phase

checks at the turn of
a switch

AV

“more than pald its way in time saved” steve Beeching, Television Sept. 90
“more dealers should invest in a vectorscope”™ nick seer, Teievision Juiy 90

2 |
ISUALS LIMITED

ELECTRONICV

Goldsworth Road, Woking, Surrey, England GU21 *RU

& e
o 4§ B

e . T A A S

Tel. 0483 771663 Tx 859139

% Do you use cathode
ray tubes?

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

ELECTRONICS LTD.

% It 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.

Cr==
_;:‘lf m—
==L =p
L/j/v—:;"/lr\‘\\‘lk]/& |
C , V4 )
((‘ / - \\* ); - -

Why not telephone Dave Dyson on
(0895) 55800 to discuss your requirements?

DISPLAY ELECTRONICS LTD.

UNIT 3, SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.

AR ... They
NEVER FORGET

0664 65392

SEME.. ;R

TELEVISION OCTOBER 1990

951




FIWST=VIDEO SPARES "/ |

ALL STOCK ITEMS ARE DESPATCHED BY RETURN OF POST

MINIMUM ORDER VALUE £3.50 + VAT

VIDEO HEADS

REPLACEMENTS GENUINE HEADS Panasonic
All our replacement heads are brand new Panasonic NV2000,NV2010 ...
precision Japanese heads not refurbished. NV2000, NV2010 . __N - £48.30 NV7000, NV7200
Panasonic . NV333, NV366
BHSS(INY ... s £12.50 NV370, NV830, NV850
Fits model numbers: NV688
NV2000, NV2010, 86NV7000 NV7200, NV777,NV788

NV8600, NV8610
BHSS-UMN) o .
Fits rnosje{ numbers: NV370 & Phlllps All others available P.O.A. NV730
VRB460. Ferguson NV230, NV430,
JHSS(4N) . ... £26.25 NV870 NV810
Fits model number: NV366 3\629' gx;g. V22 £49.50 g
BHSS(ANB) ... £26.25 ,3V30... .
Fis model )number NV730 ava2 Y 3V00,3V16,3v22
Ferguson 3v35,3V36,3V38,3V39 ... £31.95 Ny
BHSE(V). oo . :1250 ' v .
Fits model numbers: 3V 3va22, VC73% (equiv only) . £45.24 35\4/53;15' 2V36.3 38,3v39
3v29, 3V30, 3V31. 3V35, svss 3V38 3V39, (8300 £70.25 v y!
HR2200 g;?a%%ooHR [;ggaa% mr;:aaeo vcssoo"\iééébé"\'/'cwoo £65.50 VT%SOOO ﬁgmso
HR7200, H X . L - . 5300 5400
3HSS4VB £29.75 V(C381,VC383,VC386. . . N
Fits model numbers: 3V32. VC4a82..
Sha All others available P.O.A.
3HSS(SP) . £19.68

Fits _model numbers: VC9100, VC9300, VTC%OO,VTC&SO(equivonIy)

VC9500, VG700, VC381, VCB3B1, VC383,  \TC3300 VTG40 {equivonly) . y P

VC3s8, VCas2. VTC300 (equivonly).................... £35.02 VC7300, VC7700, VC7750....

g‘gsssl(r#a 57 VCB300.. ...,

........ S sice 5107 . ga950  VC9100,VCI300,VCI500

Fits model numbers: V9600 V31B, V3BB L " SLE080. : : (':381 Y0383 V0386

Hitachi SLC20. SLC30 X Hitachi

BHSS(H) ..o £24.92 g &g ) . X VT5000, VT5500 ...

Fits model numbers: VTBOOO VT9300 etc. Toshiba VT 8000, VT8300, VT! .

Son V9800 £59.90 VT9300, VT9500, VT9700 .
S ez L EIT B2 T N VT1UIE, W14E VT17E VT

Fns model numbers: SLC5. SLC6. SLC7, V%OO(Wh'leSIOCKSLaSt) . - VT33E.

SL3000 also various NEC models. V31,V33. Akai

P84B(2S). .. £18.33 V55 V56. V89700 .

Fits model bers: SLC20, SLC3O SLCA40, 2 :
B model numsals. Hitachi V52,VS3,VS4, VS5

Fits model numbers: SLC, SLT50, SL08 VT6500, VT8000, VT8300 .. £49.50 AMSTRAD

SLF60. VT8500.VT8700 ... . . £4950  \CRas0o, 4600 modkit

Amstrad/Saisho VT9300, VT9500, VTI700 - £49.50 Many others available

BHSS(R) oo £21.71 VI11E VT14E .. . £45.50 &

Fits model numbers: VCR7000 and all mod- £56.60 CREDIT CARD

gi’e_;‘susszn )Onon chassis. £16.69 £49.50 ORDERS BY

~~~~~~~~~~~~~~~~~ Philips TELEPHONE

Fits model numbers. VCR4500, VCR5200, P S . £48.30 RECEIVED BY
9000 4 PM. ARE

:i;ssher/F delity DESPATCHED

P ol numbers: FVHP615, 'f-"vHP710 Please call if your model is rot listed. SAME DAY

V1000

GENUINE

PSSB(3S) e £44 VT5000,VT5500 .............. ... £49.50 VS9300 VS9500 ng700.:...

BELT KITS REPLACEMENTS
Panasonic
.. £6 NV2000,NV2010 ... £3.50
.. £6. NV7000, NV7200 . £3.00
.. £6 NV333,NV366 ... £3.00
.. £2, NV8600, NVB610 .o £3.95
£6. Ferguson
.. £4 3V00,3V16,3v22........... £3.50
£6 3v23 £290
£1 30. £3.50
£3. SV% 336, 3V38 3V39 B, . oo £2.90
. £2 Sany
VTC5000, VIC5150 ... £1.00
£6. £2.50
£3 . £4.25
£4
£3 £3.60
. £4.95
£4.25

8 888 32882 238Yg 'S'S'S 888 8888 BRRIILBLLY

B S K
. f£4.
.. £86,
.. £6. VCS100 V9300, VC9500 . £3.90
.. £ VC381, V0383 VC386...... .90
.. £6 Hitachi
VT5000, VT5500 ... £4.50
.. €6 VT8000, VT8300,VT8500 ... . £1.50
£6. VT9300, VT9500, VT9700 ..... . £1.50
£6. VT11E, VT14E,VT17E,VT19. .. £3.90
£6. VTB3E. oo .. £3.90
Akai
£6. V89700 .. £3.90
£2 V82,VS3,VS4, VS5 . £3.95
£3 V59300, V59500, VS! £3.50
.. £6. Many others available
- £6 SENSOR LAMPS
AllPanasonic............ .. £1.80
- 8850 A Ferquson/dVC . . £0.65
: gg Sharp VC9300 etc. . . £290
""" Sharp VC7300etc.... . £1.80
Amstrad 7000... ... £230
£4.95  AyHitachi . £1.80
SENSOR LED.s
All Panasonic.... .. £2.90
All Ferguson/JV . £290
AllHitachi ... . £5.75
END SENSORS
HitachiVT64E ... £1.20 each
Amstrad ... .

Sharp VC9300, VC381 efc. .

LARGE RANGE OF REMOTE CONTROL’S Amstrad/Saishoefc.........
FOR TV AND VIDEO ganawﬁ%%?ségo\é% g S1950
WE CARRY HUNDREDS DF VIDEO SPARES PanasonicNV7000, 7200 £19.80
N | nC. PLAY IDLERS, CLUTCHES, MOTORS, DRUM MOTORS
[ 4 A | SERVICE MANUALS, TENSION BANDS, FergusonuVC3V00, 3V22, etc.
9 Sharp VC7300, VC7700 ...
- THIS MONTH s - BELTS AUDIO/CONTROL HEADS, A
[ [ ] ALIGNMENT TOOLS AND TAPES ETC. Hitachi VTSCO:(IJ’STANMOTORS
**SPECIAL ORDER FACILITIES**
— SPECIALS — **FOR NON-STOCK ITEMS** gﬂiﬂg’%%gga\(/%g\%é@ _____ %
L 6,3V22..... .
= Wm  PINCH ROLLERS g RSN L B
P. A A ergu etc. ... .
= ChtOPLUS VAT - RS s 0R e i
? Ea. CONDUCTORS  Hitachi VT9300, 9500, et £34.50
p— £5.80 PLUS VAT m— T on/IVE £7.95 NAUBLE  Hiachi VT3 Vi 14 vre@ £28.80
- 3vog 3V16,3V22,3V233V24 | £4.95 FOR TV, SONY G5, C7 v £42.90
— HEADS HR3300, HR3360, HA3660, HA2200 ... £4.95 NS ARk@IVST-VES £29.90
— - 3V29,3V30,HR7200, HR7300.. . ... . £4.95 D Many, many more!
3HSS(V) FERGUSON £12.50 g;s;fgae,svas,avagnnmzo,,, | g495 , IDLER WHEELS
h— - anasonic
—_— 3HSS(N) PANASONIC £12.50 VTCoI. \\//TT%%3105% '\}-f’(';gj(,b L. £495 NV2000, NV2010. ... (Genuine) £2.90
* - NV7000, NV7200. .. . (Genuine) .. £2.90
VTC54°° e £4.98 NV333, NV366 .. . §Gg:::23 £2.90
VCR ALIGNMENT KIT ! NV370, NV230, NV430 ... (Genuine).. . £450
- ! -_— SLC SLCT oo §§3§ NV777, NV788 ... (Genuine}.. s4.g
—inc. Aligntment Tape, Torque — SL8600.sL6060. . L e E&g’;’?o‘é‘v'%"’é’é’g@a, edmﬁ)enum ng
Meter Allgnment Tools, Lubrica- = VC73’&; VC7700,VC7750 £4.95 3V00, 3V16,3v22 (Smallduch) . | £695
- iy AP . — R0 e £a95 3V29, 3V30, HR7200, HR7300... ... . £390
[ tion Kit, Circlip Pliers etc. - VG VC35. Voaie E:;gg %\./93} 3V36,3V38,3V39, HRD120. .. 390
- £1 89 + VAT _ Hna;;:tic. .................................. 5 VTC 100,VTC9300‘ .............. . £1.90
VTC5000 Reel drive puliey . . £6.50
- B Voo vTaovissoo . tass gocmﬂeiﬁ v — . £9.90
— PROFESSIONAL VCR KIT R R o g sass
AS above but with back tenSiOn VT33E oo £5.95 Sh ewi (] S A
[ ] R . o5 VCOTDO,VC9300,VC9500(Genine). . £390
cass +many other tools V82, V83 V$4, Vs 695  VC381,VC383, VC386 (Genuine). 7 8390
- £298 98 + VAT - ngsoto VSQSOO VS9700. £4.95 ¥&4§§ \{C‘(ig?, VClSB:) also Saisho) (Genume). . £3.90
- . AR VORaso 4600MODKIT 495 vcsaoggm é‘{’év(asﬁﬁ.vaéaij R I

TELEVIDEO SERVICES

UNIT 3, PLESSEY BUSINESS PARK, TECHNOLOGY DRIVE, BEESTON, NOTTINGHAM NG9 2ND

TEL: 0602-226070  FAX LINE: 0602-431097
24HR ANSWERING SERVICE FOR ORDERS PLACED AFTER 5.30 p.m.
Please add st & packing (£1.50 for heavy itens) and then add 15% VAT to total
OFFICIAL ORDERS ACCEPTED FROM SCHOOLS, COLLEGES, ETC. EXPORT ENQUIRIES WELCOME.
ALL PRICE ENQUIRIES SHOULD BE ACCOMPANIED BY STAMPED ADDRESSED ENVELOPE

Hitachi

VT8000, VT8300, VIB500 ...
VT9300,VT9500,VT9700 ... ...
VT11E,VT14E,VT17E,VT19.. ..
Akai

¢/
VS2,VS83,V84,V85 . ...

Fisher

FVHP615 FVHP710, FVHP725, etc.
FVHPS5000

We also carry alf

listed plus many more.

\Hl\lll.

REEL MOTORS

VT65 .o

£7.90
play idlers and clutches efc. for models
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ELC EAST LONDON COMPONENTS UM 321 TUNER £7.99p  TA7270 250p 2SA-T26 25p 25B-548 40p 25C-1345 30p 25C-2238 60g  250-523 150p
TX100 GREEN SPOT LOPT £19.99  TA7271 2750 25A733 Wp 258554 170p  25C-1359 Ap  25C-2240 259 250625 709
AUDIO TELEVISION VIDEO HINARI CT4/5 LOPT £19.99  TA7272 260p 25A748 Np 258557 150p  25C-1368 40p  2SC-2274 30p  250-526 709
THORN 9000 TRIPLER £7.99p TA7273 350p 25A-765 300p  258-558 150p  25C-1382 40p  25C-2275 50p 25D-560 50p
COMPONENTS AT VERY KEEN PRICES  BRuiRtaiRldos 25000 TA7Z74  Z60p ZSATE)  130p 258560 Bp 250133 3p 2502278 T 250570 ap
VT11 CASSETTE HOUSING £25.00p TA7279 400, 28A T 130p  25B8-561 20p 25C-1384 35p 25C-2320 2! 25D-571
TEL: 081-472 4871 M29381 W0y TATZ80  3p 2SA7IT 500 25 562 o R weks  vm sSoam e
REMOTE CONTROLS FROM £12.99 e e MsitRL 32 TA7ZB) 270p 254794 B0p  2SB-564 T 25C 1398 T 2502371 i 250600 80p
VDED BELTKTs Mes e Mo e DURE MM Skay 2% e up oo s mcow T Zel I
VIDEQ HEADS s Ansa10 dsup M5 AW TaTea0  asop  2sA4l W 25859% Bp 2SI 2lp 25C2458  30p 2021 450p
JVC FERGUSON 3HSSV £10.00p ANS431 2509 MB3705 1809 254844 g : g )
VIS000  £1.25 7 310y TBABOO 40p 2 159 25B:59 T5p 2501417 200 25C-2482 Alp  250-636 25p
Ve FERGUSON 3HSSVA £22.000  y1g500 g5 ANASS 508 ST ” TBASR0M  50p 29A861 SIp 258618  35p 2SC-1M5  280p 2502500 30 2D 20
AL VS20130 2499 yr.9500 ssp ANSI0 Wop MBI A0 ypags)  qa0p  25AET2 Wy 258631 ap 25C1446  Blp 25C2501  85p 250639 25
PANASONIC 3HSSN £10.60p vi1133  £1.00p ANS620 330 MBITH 3008 g g :
.00p TDAIS15  250p  25A-893 159 258632 wp  25C-1447 50 2502502 Sop  250-641 310
PANASONIC NV370 £15.00p VT-526365 £1.75p ANS90D 1500 mB3732 3000 TDAIB70  300p 25A8% 3/p  258-633 S0p 2501454 320p 2502537 450p  2SD-666 250
RANASONIC Nvags £30.000  gupp ool 3 wesss Zp  TDAI93A  100p 254899 60p 258641 Wp 25C-1473  p 2502546 20p 250667 25p
PANASONIC NW%’ S‘}'%" VC-381 80 caco oo 150p  TDA2003  100p  25A-900 35p  256-643 20p 2501474 45p  25C-2550 70p  250-669 40p
HITACH! VT8000/9000 3] 0P yC-496 £1.00p AN7145 195“ STK433 49%0p  TDA2005 130p 25A-905 20p  25B-644 15p  25C-1475 45p  25C-2555 150p 250687 60p
HITACHITVTE000 n;ﬁ zgggim ggg: ANTI5e zw: STKA35 510p Igﬁzzgzl; 200p gg:-g:g %v 25B-647 30p  25C-1507 S50p  25C-2564 230p 250716 1200
- 851 ! 250p b 258-648 SS9 2SC-1509 4sp 25C2565  260p 250718 1308
A Tz Dro oo HEe ikt 2 s ,}5‘”‘;; TDAZ581  200p 2SA17 35 258649 Wy 25C-1514 ap 2502570 50p 250721 1500
FISHER rvupsw/?gw m-ggl' VCO0 S0 ANTITH 25 STKAs! To0p JDA2583  150p 25A-021 09 258673 80p 25C-1520 85p 2502575 25  250-725 3509
A RADI -39 Rt o e T, TDA6S3  350p 254940 S0p 258681 2509 25C-1550 80p 2SC-2577 1259 250745 750
RAD PSF1 £19.990  FEAGUSON s 2 0 TDA3560  320p  25A-050 250 25868 1200 25C-1567 S0p 2502579  130p  2SD-748 150
AMSTRAD PSF2 £20.950 322 £1.80p  ANT178 270 STKAE5 8000 TDA3561  300p 254958 T 258688 130p 2501568 BOp 25C-2580 1755 250761 s0p
SAISHO. HINARI £20.95p  3v23 B BAS32 Mop - sTR0029 5008 TDA3S62  260p 25A-962 60p 258695 328 2501573 Al 2SC2581 200 250773 309
S £9.09 2 e e 180 STO00 00 TDAIES  30p 2549 650 258705  200p 2SC-1S77 800 2SC2582  Adp 2SD7BM 30
VIDEO IDLERS Vazaa B bacios ,gg; STK2029 500p TDA3651  250p 25A-965 P 258716 30p 2501584 600p  25C-2603 200 250-788 9
3v29 TAKE UP IDLER £1.450  panasonic 845408 220 STK21Z5 650p TDA3652 700p gg:g 53" 258-717 T0p  25C-1627 30p  25C-2611 40p 250789 259
VT 9300 PLAY IDLER £2.950 wr £ BABI09 lesy STK2IZ so0p TOA4500  360p 234300 1 28718 70p 25C-1667  150p  25C-2631 40p 250792 340p
VT 111411 £1.95) X STK2250 920 TDA4503 400p R 25B-738 25p  250-1669 85p  25C-2634 40p 2S0-794 60p
P NV-370 £1.50p  BA6208 250p P TDA4505 300 25A-984 30p S| 4
£1.95p 7% £1500  BAca0o Sep STKIA 500 D 55485 fop  25B-74 25p  25C-1670 85p 2502660 BSp  25D-822 400p
VC 0006GEZZ £1.950 N-777 £150p  gagong g STKI0A2 soop TDAME00 2000 5p00 30p 2SB755 310p  25C-1675 20p 2502688 50p 250836 850
VC 651 IDLER ASSEMBLY £6.99p  NV-2000 £1.259  gagog 2000 STK4121 300 TOA7240 300p  25A-999 Wp 25B-757 350p 25C-1677 80p 25C-2753 50p 250-837 80p
NV 370 IDLER £2.95p  NV-7000 £1.00p 846239 2 P TDAB180 500p 25A-10t5 20p  25B-764 25p  2SC-1708 20p 2SC-2781 S0p  250-838K AT
FISHER 6151625 IDLER gas0p MVGI0 £ R B0 STGIst 60 Toag503  240p 251016 20p 258772 4sp 25C1722  60p 25C2785  S0p 250845 250p
FISHER 61562 £350p  AISHER HATa6 ley STkarar 8550p ypC103t  180p 25A-1020 30p 255792 45p 2501756 40p 2502791 325p 250850 260p
r|5HER GEAR ASSEMBLV £5.00p FVHOO5910 £1.10p 1ia1367 o0 STea1a2 80 UPCTIBT  1lop 231048 Wb zsB793 35p 2501758 3p 2502792 2759  250-859 100p
VT 11 CLUTCH ASSEMBLY £7.99p FVHTI0725 1108 20 m: STK4151 680p UPC1182  110p zsm&g 2y 25BB17 200p  25C-1760 85p 2502044 175p  250-863 00
IDLER TYRES FOR MOST MODELS S0p  AKAI HA1377 200y STKATS2 soop  UPC1185 230p  53A 1094 m" 258-837 80p  28C-1775 20p  25C-3078 A0y 250-869 3200
CASSETTE HOUSING 3V35/45 £24.99p VS2EG/SEG £1.00p  a1384 m’ STK4161 soop UPC1188 2I5p 2541095 215p  2SB-856 60p  2SC-815 15  25C-3156 325 250-870 3209
PINCH ROLLERS FOR MOST MODELS £2.95p VS-10 £L.000  yiai380 20 STKat62  toesp UPCI22SP 2000 saqiop  agp 298857 60p  25C-1819 50p 25C3179  200p 250871 3200
AMSTRAD MO0, KIT £5.99  AMSTRAD Hat30 m“ STKATTY 100y UPCI230  210p  25A-1104 200p  258-861 60p  250-1845 20p  25C-3182 250 250-830 40p
NIVERSA MP P UPC1263  230p  25A-11 2005 258-886 65p  25C-1846 sp 2SC3B4 Usp 250882 709
UNIVERSAL CASSETTE LA D VCR4600  £1.759  1ia1394 280p STKAI7Z 11009
SHARP CASSETTE LAMP 50p  VCR-7000 £1.00p 0 UpPC1277 240p 28A-1110 60p  25C-789 S0p  25C-1848 45p  25C-3298 120p  2SD-898B 260p
SHARP REEL MOTOR C1030 SASHO SO0 aiay e STKASL T upCiae  2d0p 2AT13 AW osc70 By 25C1875  260p 250306 2509 250-917  1adp
FITACHI MODULE HM6251 5.00p TRIUMPH  £1.00p P STKS315 5500 ypCiogs  doop 29A-1141 00 550815 159 25C-1890 20p 25C3519 1508 250951 175
3V29 TENSION BAND .99  sowy A e Sews e upcigig o 2T PR ascan Zp 2SCINS  30p 25019 180 250982 80p
UNIVERSAL TRIPLERS £5.00p G507 £1.400  pat1205 1700 STK5338 700p  UPCI363  190p  5ca 1145 mg 25C-829 20p  25C-1909 250p  250-200 210p 250985 a0p
CIRCUIT Pamemons icP 800 sanvo WAize  Atep IO 6259 UPCIE5  320p 9Saqj47  190p 250839 Zp 2501913 t00p  250-234 g 250-1128 80p
TX 10 FOCUS UNIT £1.99 V105000 65 HAI53T pe-g gkgag; 799 Hgg}g;g gagn 25A-1156 60p 250-929 20p 22249;3 30p gogg a0p 2501134 80p
PHILIPS BACKUP BATTERY £2. K54 520p P 25A-1180 200p 250841 25p  25C-19 275p 0 80p 28D-1135 90p
ALBA BATTERY 1F 5.5 Z x PHLRS o A O STME 50 2571220 250945 2p 25C1923  20p 250 60p 2501138 60p
I ooy STKI348 soop TRANSISTORS 1232 175 250959 85p  25C-1941 Ap 250313 Alp 2501153 50p
ELC EAST LONDON COMPONENTS s 19y STReS! 480p  25A-473 asp ZoA1262 2 250 A0 25C-1942 1909  250-315 T 28D-1207 s0p
(SIPUSHETGROVE EASTHAN. W 5 e s aME B R B o B oDw o oRn @S
- JEL. UG 1< Daast0 o0, STRSOI03  500p 25A-495 25 535 100y 25C1172 1s0p  25C-1%80 25p  25D-400 20p 250-1273  100p
_ UBEN SAM TO 7PM. Uwon e R IO AR Th EE 0 RIS o momes . mout i mbion s
two minutes walk from Upton Park Tube Station [yys5 2603  STRB020 40p  2SA-608 15p 258511 100p  25C-1212 80p  25C-2009 80p  250-421 250-1397
PLEASE PHONE US IF WHAT YOU NEED LS 100 W00 W RAE0 30 Resw i mcen  an scame s m0as b soum oy
p b - p 256 p P 25C- - p  250-14 p
IS NOT LISTED AS WE HOLD THOUSANDS Lad4ss 4250 TA7203 180p  2SA-673 20p 258527 40 2501222 20p  250-2057 25 250427 1509 250-1427 2159
OF ITEMS IN STOCK e A% Tan222 1200 25A-677 bop 286528 2501226 75 25C-2068 50p 250428 150p 2501432 300p
ADD P Al o, VAT Chasns Sy Ta7229 300p  25A-683 25p 5202 S0y 25C-1306 750 25C-2073 S0p  250-438 45p  250-1439 200p
70p P/P ADD 15% 0 TA7230 170p  25A-684 40p g P 2501317 250 25C-2120 15p  250-461 100p  250-1441 200p
LAd507 3605 258-53% ©0p
ALL GOODS DESPATCHED SAME DAY LA4508 260p JAT24D 260p  25A-697 45p 55537 sop  25C-1318 25p  25C-2153 40p  25D-468 250 250-1453 1709
PRICE SUBJECT TO CHANGE WITHOUT NOTICE LA4520 230p  TA7241 260p 2SA-715 35p 95544 60p 2SC-1327 20p  25C-2229 250 25D-471 30p 2SD-1497-02  S20p
LA4700 425p  TA7245 400p  2SA-720 20p  25B-545 150p  25C-1328 25p 25C-2230 30p 2S0-476 60p 25D-1497-06  S20p
VISA ACCESS ACCEPTED. MIN ORDER £5.00  (assi2 130p  TAT269 550p  25A-722 40p 258546 0p 251344 30 252236 30p  250-478 100p 2550 425

MAKE YOUR INTERESTS PAY!

Train at home for one of these Career Opportunities Now you have the complete

over the past 100 years more than 9 million students throughout a nswer
the world have found it worth their while! An ICS home-study = ~_"—"
course can help you get a better job, make more money and have ] .

more fun out of life! |%s has over 90 years experienche in home-
study courses and is the largest correspondence school in the s
world. You tearn at your own pace, when and where you want A business partner
under the guidance of expert 'personal’ tutors. Find out how we } ly on
can help YOU. Post or phone today for your FREE INFORMATION you can rely on.
PACK on the course Of your choice. (Tick one box only)

N e e, | i | S e o ) | o "

TV, Video &
Electronics [ 1| Hi-Fi servicing

Basic Electronic
Engineering Refrigeration &
(City & Guilds) L 1| air conditioning [

L% )

Trade Catalogue
Spring 1990

Engineering Mechanics

|

|

|

|

|

|

Elec. Contracting/ Computer |
Installation 1| Programming ] |
|

|

|

[

|

|

)

GCSE/GCE/SCE over 40 examination n
subjects to choose from

{
[
|
I
I
: Electrical — | Gar O
[
|
I
[

| Name: o o - 0664 65392

IAddress:* e — - = - ~ ~
~ p.Code

I International Correspondence Schools, Dept. EGSAQ,
312/314 High Street, Sutton, Surrey SM1 1PR.
Tel: 081-643 9568 or 041-221 2926 (both 24 hours).

-——_—_——————————'
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DALBANI (UK) LTD.
R I e

JAPANESE COMPONENTS SPECIALISTS

ELECTRONIC COMP. DISTRIBUTORS (Imp. Exp.)
EX-STOCK DELIVERY 6,000 DIFFERENT PARTS

TRANSISTORS INTEGRATED CIRCUITS

2SA BD MJ AN M STK uPC
2sB BDX MJE BA MB STR UPD
2sC BF IN CcXx MC TA CMOS
2SD BT 2N HA MK TBA

2sg BU TIP KA NE TC
2SK BUT LA SAA TCA
3sK BUW LB SAB ™

AD BUX LC si TDA

BC BUY LM STA TTL

STOCKISTS OF IC's & TRANSISTORS, AUDIO AND VIDEO HEADS, MOTORS, IDLERS, PULLEYS, ROLLERS, BELTS AND
TYRES FOR RADIO CASSETTE, VIDEO AND TV'S. (ORIGINAL AND COPY REPLACEMENT PARTS AVAILABLE)

DALBANI (UK) LTD

587A KINGSTON ROAD, RAYNES PARK, LONDON SW20 8SA, ENGLAND
Tel: 081-543 1971 ® Fax: 081 542 2082 @ TIX 914040

[CHFOMaVac)

CHROMAVAC LTD., PUMP STREET, HOLLINWOOD, OLDHAM OLS 7LR

‘S 061 681 2959 =

HITACHI

SONY FAX 061 1 0646 Ll
FST ORION
45AX RUPS
S0AX ¥ SHARP
INLINE ¥ T

G E TOSHIBA
DELTA T u BEs VIDEOCOLOR
MONO ETC.

DIRECT FROM THE COMPANY
WHO PUT HIGH STANDARDS FIRST

FROM THE FACTORY
DAILY DELIVERIES ANYWHERE IN UK -
WHATEVER YOUR TUBE REQUIREMENTS GIVE US A CALL
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T T | (CKIRONIX 475 Dual Trace 200MHZ Delay Sweep 550
f WIDEST | TEKTRONIX 465 Dual Trace 100MHZ Oelay Sweep o
\ D 0SCILLOSCOP COE S0 TR0 BT e Oy S rom £106.
£is
NUNTR TECEQUIPMENTCI71 ConveTrce

RCONI TF2603 RF MI“IVU“"\E\E( SO0KHZ-1.5GHZ; 1mV£_3,\é

TEKTRONIX 2235 Dual Trace 100MHz Delay Sweep £650 fi SO
MARCONITFZAJO Digital Freq Counter 10HZ 80MHZ,
TR bl?.:g‘slo’;gféﬁ;‘ e ngmz 8% 4RCONI AF B et B SA 0N RS 20m W 10
'r‘{fsf)u?g':nsm Dacn (o mégoe'\;pzswep Tng g% MARCON! RF Power Meter TF1152/1 DC-500MHZ 0. 5-25W 50
ohm
Tﬁ%}%lﬁ’l&%‘aﬂ%; Bual Tlax%gﬁ%%lay wT;leg " g?lg FARNELL Pulse Generator System 1HZ-10MHZ Single/
£ LABS SM111 Dual Trace 18MHz £130 uble . -
GOULD DS2508 Dual haceISMHzTVan £160 l‘(%lésm AVM23 AC Voltmeter Oual Chan 10HZ-500KHZ. 300uV-
COULD 032 Bua o 5"5},4%;?\1/“{.’ 5150 [ SOUARTAON 7045 Mutmeter 45 digr LED 30 ranges Auto)
TELEGUIPMENT 0614 Oual Trace 10MHS £120 Manual PEPET) £
SCOPEX4DIODuaITrace1DMHz £90 AYO CT446 Transistor Analyser Mk2 Suitcase style. Wit
Batteries & operation instructions £20

Lmomx 2215 Dual Trace 60MHz Sweep oe\a)‘ un I

manual, Probes. Front Cover. Pouch LABGEAR COLOUR BAR GENERATOR-KG1

8 PATTERNS (P&P £4) Only £25

THIS IS JUST A SAMPLE — MANY OTHERS AVAILABLE
MARCONI TF2015 AM/FM 10.520MHz  Sig Gen with
TR217 £450

171
MARCONI TF?OISmmou(S nchroniser TF2171 £250 rom

LEVELL Oscillator TG 150M . 1 SHZ 150KHZ Sine Wave £2

MAFRCONI TFo016 AM M 1OKHZ120MHz Sig Gen st B [RVET 0RCiietor TETS00M 1 7. 1S0KHE el Wave 5

%ﬂ(:&m JE2016 sanout Synchronser 2173 gi7s [ LEVELL Decade Osc TG60A 0.2HZ1 22MHZ Low Ossiortion,

LEVELL TM3B AC Microvoltmeter 1HZ-3MHZ 5uV-500v £6
LEVELL TM3A AC Microvolimeter 1HZ-3MHZ 5uV-500V £4
LEVELL Oscillator 1G152. 3HZ-300KHZ Sine/Sq

rom £200
LEADER LMV186A Iwo Channel Miflivolimeter $Hz-500KHz

MM}CONI TF23374 Automatic Osstortion Meter “WZ,’,{ Good working order — Phy sncal nol brilkant Suppfied with
batteries & leads £30
MARCON! TF2700 Urwversal LCR Bridge Battery from £125 Al gther mo de\s avaw ible

TEKTRONIX a1
12.4GHZ

SYSTRGN DONNERUDZS Gen 100HZ-1GHZ. £950
MARCONI Sig Gen TF2018 AMFM 80KHZ 520MHZ .£1,000
RACAL- DAN Synthesized Sig Gen 5-

vafo’o Sweep Oscillator 8620 wrm BGZZOA R Plug- 2‘1" 10

Sig Ge mypenosaouse iz tsuo
mums.gsenrypenomm 4GHZ £500
l1>§)1LOA S Gen 1208A 8 95 11GH with Freq Doublev

RoLAAG, 1207A Sig Gen 3 7-8.4GHZ with Freq Doublev
1509 10-15 5GHZ

THURLBY PL3200MD 0.30v 2A Twice Quad Mode Oigital
ngg%(:k FSG606 Sweep Function Generator 0.01Hz- 1£P4;11
FARNELL Oscillator LFM3 10Hz-10MHz Sine Sguare £200

CALQS!SFrequun(eHOHI 520MHz (Crystal Oven) US(]

RACAL 9900 Series Universal Counter Timers
?MRCO?)!I ATTENUATORS TF2162 OC tMHz 600 ohm 0 HIdB

SPECTRUM  ANALYSER 15
£1,600

FARNELL TM4 RF Mitiivoltmeter SO0KHZ-1 SGHZ. 1mV-300V tﬁ(]
LOG!C PROBE type 33000A TTL/Cmas (P&P £3)
MANY MORE I MS AT RIDULOUS PRICES

NEW EQUIPMENT

HAMEG OSCILLOSCOPE HM1005 Tnple Trace 100MHz Dela
Me 3
HAMEG OSCILLDSCOPE HM604 Oual Trace BOMHz Dela

HAM;G QOSCILLOSCOPE HM203 7 Dual Trace 20MHz. Com)
ent Tester
EAMEG 0SCILLOSCOPE HM205 3 Qual Trace 20MHz D:%llanl

All other models availabie
All oscilloscopes supplied with 2 probes

BLACK STAR EQUIPMENT (D&‘) all untts £5)
APOLLD 10-100MHz Counter Timer Ratio/Period/Time mlervaz}

efc

APOLLO 100- 100MH1§ ahDvewnnmumiunctlons) £295

METEORIOOFREOUE CY COUNTE| R £109

MHEORGOOF NCY COUNTE GOOMHI 2135
METEOR OUENCVCOUN ER 1GHz

This is a VERY SMALL SAMPLE OF STOCK. SAE or Hists-Ptease theck availability before
ordering. CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage

FARNELL GUS0Q Isolating transformer 240V In 240V gut SQ0VA
Cased wiin o3d & 13 Amp soket (PP £7) OnLyES A UprToR 30 FORCHION GENERATOR O 11z Sa0kz Slmﬁo‘q/u
VARIACZAmp from 20 P&P S BhiON COLOUR BAR GENERATOR PayTVideo 209
VARIOUS BE#CH PSUs — Please Enquire A other Black Star Equipment available
HUNG CHANG OMM 7057 3-d {gn Hand udini
10Amp Al 0.1% Accé et
au&m’%ﬁ £33.50
Y TELEPHONCS that don't shde around the Carryi
Be nu 46 suppled wnn “standard B T & ing Cases !orabove
Ouannry iscount Only £5 each?P P OSCILLOSCOPE PROBES Switchable x 1 x 10(P&PE£3) O
Used Equipment — With 30 days Wugrantee. Manuals supplied it possible

m STEWART of READING Tz
110 WYKEHAM ROAD, READING, BERKS RG6 1PL —
Telephone: (0734) 68041 Fax: (0734) 351696
Callers Welcome 9am-5.30pm Mon-Fri (until 8pm Thurs)

THRIFTY SPARES (WALES)

C/O CENTREVISION, SLOPER ROAD, LECKWITH, CARDIFF CF1 8AB
INCREASE YOUR PROFITS WITH USED SPARES
MANY MAKES OF USED VIDEO AND TV PANELS — GUARANTEED WORKING
HUNDREDS NOT LISTED ~ PHONE OUR HOTLINE

0222 344218
VIDEO THORN, HITACHI, TOSHIBA, ITT, SHARP, AMSTRAD, PANASONIC ETC.
USED WORKING VIDEO SPARES

MIXED BOOSTER £12.50 MECHCOM £15.00
SERVO PANEL _ £15.00 DRUMASS. . £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
TVTUBESAITESTED . . £20.00

OPENING HOUHS 9am-1pm — 2pm-5,
POSTAGE & PACKING £2.00 ORDERS OVEH £50 P&P FREE

DON'T DELAY PHONE 0222 344218 TODAY 24 HOUR ANSWER PHONE

User Friendly

SOFTWARE

FOR IBM COMPATIBLE PC’S RUNNING ON MSDOS

FOR THE BUSY TV/VCR SHOP/SERVICE DEPT
RECEIPT/INVOICE PROGRAM £89 + VAT + P&P

Issues receipts & invoices. Logs all stages of the repair sequence. Repair status

can be checked at any stage. Prints lists of spares required, spares outstanding

etc. Provides total of estimates (work in progress). Stores deleted files for future
reference. Provides a mailing list as the database is built up.

MANY MORE FEATURES NOT LISTED
Demonstration disc available.

369 Chepstow Road
TBR Software ases Suenyeoon

TELEVISION OCTOBER 1990

Edgware Road,

HENRY'S ioionws

ELECTRONICS DISTRIBUTORS

METEX AND TEST LAB INSTRUMENTS

YOU PAY TRADE PRICES

o \
3% AND 4’ DIGIT Dmms
ALL MODELS WITH CONTINUITY TEST [# With Capacitance + Hie fest, 0 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’ Dmm(}l{ 3?da(a;1ge 43 Digit 0.05% with

M3510B 3% Digit 30 Range 0.3% (+)  £50.25 DataHold (+

M36508 31, Digit 30 Range 0. y,:(..uj £61.25 Mmﬂ 30 Range 4% Digit 0.05% with -
M4B50 415 Digit 30 Range 0.05% with Data Hold (+«) /
Data Hold {+ec) £87.10 ALSO STOCKED

AUTO RANGE SERIEs' M3610 M3650. M4650. M3630B. M46308

STANDARD SERIES

3, Digit with Data Hold and Freg. Counter

MB0 21mm Display 20KHZ Counter  £50.92 - with soft carry case 3'% digit 12mm Displays
MB818 17mm Display True Rms. 400 KHZ M2315B 17 Range 10 ADC |
Counter £56.28 M2318B 23 Range 10 ADC (+) £23.72
MB1BB Bargraph Version £64.32 M%&i gl Range 10A AEIDE (+) gazg

. M2325 32 10A AC/DC (+ .
NON-BARGRAPH M2355 32 Riﬂgi 10A AC/DC }')l £34.57
M3800 32 Range 3% Digit 0.5% (+) ~ £31.50  Mz365 38 Range 10A AC/DC (vsc)  £37.25
M3630 30 Range 31% Digit03% (++) ~ £AT.57  ALT216 Low cost 314 digit 12 13

£103.20 TE22D 1 MHZ Audio Generator
£85.80 3300 Autorange Digital Cap. Meter
£86.50 6100 Signal Tracer/Injector

5250 150 MHZ 7 Digit Freq Counter

2430/24V 0/3A Variable PSU

3000 LCR AC Bridge
M3002A AC Millivolt Meter 1IMHZ
2020 500 KHZ Function Generator
4162AD 150 MHZ Fr Gen. Plus 6 Digit
Counter £181.00

2603A0 1 MHZ Af Gen. plus 6 Digit 2450/24V 0/5A Variable PSU
Counter £166.16 1544/15V 0/4A Variable PSU
TE20D 150 MHZ Rf Gen. 303 0/30V 0/3A Variable PSU

£80.00 P53030/30V 0/3A Variable PSU
P5303D Dual Version £213.00

(350 MHZ Harmonic)

YF20 Dua! Scale Sound Level Meter 39007D L.CD Dmm With Dwell And

Tach Ranges 20A AC/DC

£49.58

225V VHS Video Head Tester £3069 KT50LCD8 Range Capacitance Meter £36.20
1065 Digital Lux Meter - 3Ranges  £46.83 6060 LCD Digital True Power Meter

07 Logic Probe £8.65 6Kw 19

M625 Logic Probe/Pulser £14.74 2070 19 Range Multimeter 10ADC +

300 AC Clamp Meter 600A /300V/ uzz £12.60
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 505DE 41 Range FET mm £26.77
501 Electronic Insulation Tester 500V £53.25 DM5 wallet Autorange Dmm £18.70
504 Electronic Insutation Tester 1000vVE70.88 921 Pen Type Autorange Dmm £24.78
KOMGE TR Dip Meter 1.5t0 250 MHZ ~ £41.88 850 Mains Phase Tester £21.70
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  £29.35

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,
HITACHI, CROTECH, THANDAR.
Phone for best prices.

ADD 15% VAT
(UK DNLY)

CATALOGUES

IN COLOyR

[ 'ﬂs"’umenrs

O Security

» Sgg'memems

io 071-724 3564 A
4 £1 Varcaller

Prices correct at July '90

TELEPHONE YOUR OROER WITH VISA/ACCESS
OPEN 6 DAYS A WEEK FOR CALLERS

S large

mp U
f_{ &JSI {Export
Free o
Educanan with
fade Priceg
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Stock items despatched by return PLEASE NOTE NEW ADDRESS & TELEPHONE NO. Access & Visa Accepted
VIDEO HEADS INTEGRATED CIRCUITS VIDEO MOTORS REMOTE CONTROLS
ANIERIK L8675 TAT609P. £2.70 REEL MOTORS " i
AN3822 CIETS0 TATE28P £2.40  Ferguson 3V29:30 go0pp [erguson. Grundig, ITT, Philips, Pye, Sony and
AR sTRAD ﬁ“gggg L Eggg }ﬁ;g‘ggA . Egm Fsrgajsﬂn %V‘SB,SQ,GS Hitachi. Vanous models TV & Video ..... From £14.50
. ) 85 FVi0.11.12.13.142021.22 £17.25 itachi i
’3)2%85 g&% 70%00( Sacsho’Orlon) 2150 ﬁﬁggg” _______ t%.uu }g ﬁ;zgs R Ferguhso %260 » Ry Many Hitachi TV remote controls now in Stock.
4500, 5200, 9000 800 0 £1.50 3 '£1.00 Hitachi 8000,8300,8500 . £8.50
PSF2-VCR4600 4700 U 50 ANG326 £4.00 TBAS60 £1.00  Sanyo VTC5000,5150,5400,5300,6500 £7.50 SONY REMOTE CONTROL RUBBER PADS:
PR3 VERG000 2r0 AR B0 ToAe0 235 Sharp vcgsoosggoom% Original £15.90 STATE MODEL FOR PRICE
. .£0.45 Panasonic NV333,366 Original . £13.20
FERGUSON AANggig Egﬁg Tgﬁszgs .g.l]l] All other Panasonics .. i .POA ™ ON/OFF SWITCHES
) . 5! .75 ORUM MOTORS ITT, Philips, Decca, Thorn, Fidelity, Grundig. Sony
3HSSV-2 Head universal .£9.95 AN6360 £ TC .- ! . o '
3HSSVA-3Va2,44.45 abetc . £22.00 ANG362 BR ToA O S et O F5g and Hitachi. State model for price
3HSS4VB-3V32'HR7655 £33.00 ANG671K £5.50 TDA1010A ... ..£1.10 AltPanasonic Original . ... POA BELT KITS
3HSS4VC-3V48/HRD565 ) £37.00 AN6677 £5.25 TDAIO13A £1.90 CAPSTAN MOTORS
;11\2/41% 5& ?0'6251'%0'”' é%:gg E:];gg }Bﬁ}gggP g.;g ;e,gusonﬁggs( 'ae(?]ng.nm . £20.00 Aka, Amstrad, Fisher, Ferguson, Hitachi, JVC,
13, 2, K] . A1 erguson’, echanical models) ... £20.00 i i }
A et A Earmison  poa BATB. G110 TOMQIT EU90 e Tt Ol ) ‘ iy Panasonic, Sanyo, Sony, Sharp and Toshiba. Prices
BAS102 £2.45 TDA1044 £2.50  Hitachi VT33 Driginal £3200 Startfrom £0.55.
BA5406 £2.50 TDA1044U _£1.50  HitachiVT64 Original . ) £19.75
HITACHI BA6109 £1.80 TDA1057 200 HitachiVT5000 5 i y PINCH ROLLERS
3HSSHA-VTB000,9000 series ) £19.00 BAG209. DALD e itachi VT8000 series Ongmal . . £34.50 ) .
3HSSHBVTIT 33etc €190 BA219. S8 Danes 20 o e gl £34:30 Pinch Rollers for Acai, Amstrad, Ferguson, Fishef,
10082-VT120,220 ] £41.00 BA6238A £1.95 TDA1180. £1.80 MOOE CONTROL MOTORS % Furai, Goldstar, Grundig, Hinari, Hitachi, JVC, Mit-
10081-VT130,135 R £33.50 gﬁggg;A . ggg }gﬁ}}?g ggg Ferguson 3V42,43,44,45,48,49 52,53 . £6.00 Subishi, Orion,Panasonic, Philips, Samsung. Sanyo,
PANASONIC sty R TR NNE R E%r%ﬁqnﬁzv?g 154 2321 2% 0 Sharp, Sony, Toshiba available. Prices start from
: . i g0
3HSSN-2 Head universal .. g5 DABIOS. 175 TDAIS12 -£1.00 '
3HSSUIN-NV100,370,380 Philips VRG460 . £16.00 et ios So0 TOAIGTOR = IDLER ASSEMBLIES OTHER SPARES
JHSSUONAVS0 470,480,691 HATI71S ‘320 TDAITO1 300 T (Mechanical mod 5 gs.00 Universal Video Copying Kit £3.60
------------ ... £30.60  HA12005 £3.80 TDA1770 £3 v nical mode : : g e Y
3HSSUIN-NV430,460 L E2150 HA13001 £1.80