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NICAM Stereo Sound

The CD-TV System * DX-TV
Using a Vectorscope * Test

Reports * TV Fault Finding

RGB Link for Satellite TV
VCR & CD Player Clinics




A COMPLETELY NEW DIMENSION IN SOUND QUALITY!

DE CODER

* Fully tested and aligned 2
» Ready toinstallintoalmost <}
any moderncolour TVset &8

The Maplin NICAM 728 Decoder converts the
additional digital code presenttin the TV signal to
ahigh quality stereo soundtrack with a quality
similar to that of Compact Disc. Y

This fully working system is based upon L .O
the Toshiba NICAM chip set, and comes
ready assembled.

Currently being transmitted from Crystal Palace, Emiey Moor,
*Wenvo2, **Winter Hill, **Mendip and ***Black Hill.

Aap,

Upgrades almost any modern colour TV set- #
no need to purchase a new TV set or VCR!

* From April, **From May,
***From June according to IBA schedule.

Features % Reverts to FM audio if
* Single +12V power NICAMis not present

requirement * High Quality Optimum TELEV'S.ON ENG.“EERS

* Automatic audio Performance without
switching (Mono- any additional IC's This price available to trade only, ring 0702
Stereo-Bilingual) * NICAM mode 554171 and quote AMOOA special 250 off deal
* British Design indicators reference: Television.

Trade: 1 0ff—£113, 100ff—£75, 50 off —£69.50,
*250 off - £60 plus VAT each.

Normal Retail Price £129.95 (Inc. VAT) each

| (Order Code AMOOA)

Initial availability limited — book your orders now!

A4 ate e, ELECTRONICS

CREDIT CARD HOTLINE

Issues 34, 35 & 36 of the
Maplin Magazine contain
fulldetails of the NICAM

decoder andthe NICAM TV B ‘ ﬁ Jsmme——  PHONE BEFORE
tuner projects. _‘ _VM N Eﬁssj 5PM FOR SAME
Ordercodes: — b DAY DESPATCH

XA34M price £1.00,
XA35Q price £1.20,

oommeats 20 0702 554161

LS T ALL PRICES INCLUDE VAT.
* Build-it-yourself NICAM decoder in kit form; All items subject to availability, all items will be on sale in our shops in
Birmingham, Bristol, Leeds, Hammersmith, Edgware, Manchester, Nottingham,
orderas LP02C £99.95 Newcastle-upon-Tyne, Reading, Southampton and Southend-on-Sea.
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© IPC Magazines Limited, 1990. Copyright h h
in all drawings, photographs and articles Is mon
published in Television is fully protected
and reproduction or imitation in whole or in 833 Leader
part is expressly forbidden. All reasonable 834 CD Player Casebook
precautions are tak_en by Televis_ion to Reports from Mike Leach, Joe Cieszynski and Nick Beer.
ensure that the advice and data given to 836 Long-distance Television Roger Bunney
readers are reliable. We cannot however DX conditions and reception, satellite TV update and
guarantee it and we cannot accept legal news from abroad.
responsibility for it. Prices are those current 840 TV Fault Finding
as we go 1o press. Reports from Philip Blundell, AMIEIE, J.S. Ruwala, Joe
Cieszynski, Nick Beer, Mick Dutton, Ray Crockit, Hugh
CORRESPONDENCE MacMullen and Stephen Leatherbarrow.
All correspondence regarding advertise- 842 Teletopics
ments should be addressed to the News, comment and developments.
Advertisement Manager, “Television”, 844 Grundig CTV Service Notebook David Botto
King's Reach Tower, _Stamford Street, Fault reports on various older Grundig colour sets.
London SE1 LS. Editorial correspondence 845 Test Report: The Cirkit TM175 DMM Nick Beer
ghiotli! be addressd to Television”, IPC 846 NICAM Digital Stereo Sound, Part 1 Eugene Trundle
Magazines Ltd., King’s Reach Tower, ; S .
Stamford Street. London SE1 9LS The Nicam sound service is now being extended across
auor reet, London : the country, providing stereo, dual-language or sound-
plus-data options. It's a remarkable system using a
INDEXES AND BINDERS separate subcarrier in the TV channel. This initial
Indexes to Vols. 36 and 37 are available at instalment deals with the basic sound signal processing
80p each from the Editorial Office (address undﬁrtgkep at the studio and in the receiver and the
bovel met od o transmission.
Binders that hold twelve issues of 852 VCR Clinic - _
Television are available for £4-50 from zeporés fr(t)]m PLh|I|31BIgndeH, ASM::E)EIE(,:B.tRossa (Ilhns
Television Binders, 78 Whalley Road, vis, stephen Leatherbarrow, 5. Da Losta and lan
Wilpshire, Blackburn BB1 9LF. Make Bowden.
cheques out to “Television Binders”'. 854 The Commodgrg CD'T.V SY.Stem . George Cole
Commodore’s interactive video system comprises an
Amiga computer and a CD deck. George Cole tried it out
SUBSCRIPTIONS ) ) recently. An account of its features and performance.
An annual subscription costs £20 in the 855 An RGB Interface for BSB Reception Brian Webb
UK, £24 overseas (by surface mail). Send To get the full benefit of the MAC transmissions RGB
orders with payment to Quadrant connection to the TV set is essential. Most sets don't have
Subscription Services Ltd., Oakfield House, provision for RGB signal input, but many use the
Perrymount Road, Haywards Heath, Sussex, TDA3560 series colour decoder chip that accepts RGB
RH16 3DH. inputs. This particular interface was designed for the
Philips K30 chassis, edition I, but should provide
guidelines for others.
BACK NUMBERS ) . 856 Vectorscope use Steve Beeching, T.Eng.
Subject to availability, copies of issues Use of a vectorscope for camera and camcorder
published during the last 12 months are servicing.
pualoble ot £150 coon fom Teowsior, | 857 Next Month in Television
Cjven Stratford, London E15 1DN. Please 88 Thit!::{n':so?:egignoa'rdAgerrf‘:rcr:;?::a of the ITT Nokia Nick Beer
'G:;‘;;::g‘ifj’pos“" orders payable to IPC SAT3300/Salora SVR5903.
' 859 Test Case 333
862 BBC Tuning Signals 1934-1963 Keith Hamer and Garry Smith
QLERIES The very first BBC TV tuning signals were used with the
We regret that we cannot answer technical experimental Baird 30-line system transmissions in the
queries over the telephone nor supply early Thirties. Their features were later incorporated
service sheets. We will endeavour to assist into the 405-line test cards. This intriguing historical
readers who have queries relating to articles account describes the tuning signal characteristics and
published in Television, but we cannot offer their use from the earliest days to the first 405-line BBC
advice on modifications to our published colour card.
designs nor comment on alternative ways 865 Letters
of using them. Correspondents should OUR NEXT ISSUE DATED OCTOBER WILL
enclose a stamped addressed envelope. BE PUBLISHED ON SEPTEMBER 19
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AAT19 9p

AAY32 9p

AC107

AC125 25p

AC126 25p
127 21p

AC128 21p

AC128K 26p

AC1a1K

AC142K

ACY76 22p

AC176K

AC187 21p

AC187K 2
188 21p

AC188K 28p

ACY18 48p

ACY19 48p

AD161 35p
AD162 35p
AF124 50p
AF125 50p
AF126 50p
AF127 S0p
AF133 30p
239 30p
AF379 45p
ASZ15  100p
ASZV7  100p
BA145 10p
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BA154 6p
BA157 12p
26
881058  18p
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8C118 11p
140 20p
BC141 20p
BC142 20p
143 20p
BC147 8p
BC148 8p
BC149 8p
BC157 8p
BC159 8p
BC160
8C171 10p
BC172 10p
177 14p
BC178 14p
179 14p
8C182 7P
8CisaL 7
183 7w
8C183L 7P
184 7o
8C184L 7
BC212 T
BC212L b3
BC213 7P
BC213L 70
BC214 »
BC214L pL3
7 7
BC238 7
BC239 79
20p
1 20p
BC302 20p
BC303 20p
BC304 28p
BC308 10p
BC327 P
B8C328 7P
B8C337 7
7p
BC441 28p
8p
BCA49 15p
BC451 28p
BCA77 18p
BCA78 18p
BC479 18p
20p
i8p
BCS16 22p
BC528 22p
537 25p
BC546 8p
BCSA7 8p
BC548 8p
BC549 8p
BC550 8p
BCB56 8p
BC557 p
558 8p
BCS59 8p
B8C637 20p
BC638 20p
BC639 20p
BC640 20p
BCY32  200p
BCY33  200p
BCY34  200p
8CY70 16p
1 18p
BCY72 16p
gg‘ ;5” 30p
124 50p
80124 10p
BD131 25p
BD1R2 25p
BO133 50p
BD135 20p
BD136 20p
B8D137 20p
80138 20p
BD133 20p
D140 20p
BD142 48p
BD144 90p
BD150 30p
BD157 38p
BO158 38p
B8D166 30p
BD375 30p
8D177 30p
BD179 3zp
BD181 a5p
8D182 60p
8D184 60p
BD187 30p
BD201 33p
D202 38p
BD203 azp
80204 42p
BD222 31p
BD225 1p
BD232 31p
BD233 30p

3388558855585 03588

HEHE

B

@
-
-]

85858555338

¥5358858

EXEFPREER T

R20108

$2800D
$2800M

VN.10KM

o
o)
©

2N.5320 90p
2N5321  60p
N.5366 25p
2N.5401 12p
NS48 12p
N.5496 80p
2N6107  40p
2N.6109 40p
2N6254 110p
2N.6292 40p
2ZN6384 120p
2N.6385 120p
2N.6403  160p
3N.143 65p
DIODES
Rectifier
Diodes
AA19 9p
BYY 40p
8Y103 32p
BY126 6p
BY127 8p
BY133 8p
BY164 40p
8Y179 35p
B8Y184 32p
BY196 20p
B8Y206 11p
BY207 11p
BY208 18p
8y210 22p
B8Y225 120p
Y226 18p
BY227 19p
BY228 32p
BY296 20p
BY298 28p
Y299 28p
8YX10 15p
BYX55/350 30p
BYX55/600 30p
BYX70/500 32p
BYX70/800 36p
0A47 8p
0A90 6p
0AS1 8p
0A200 F7S
QA202 Te
IN.914 2p
IN.4001 ap
IN.4002 4ap
1N.4003 ap
IN.4004 ap
IN.4005 ap
IN.4006 ap
IN.4007 sp
IN.4148 2p
iN.5400 9p
IN.5401 10p
IN.5402 10p
IN.5403 11p
IN.5404 11p
IN.5405 12p
IN 5406 13p
IN.5407 13p
N.5408 13p
SKE4F2/08 50p
E4F2/08 70p
SKE4F2/10  90p
1.C. SOCKETS
8pin [
14pin Bp
16pin 9p
18pin 12p
20pin 14p
22pin 16p
24pin 18p
28pin 20p
40pin 25p
ZENER
400MV
BYZ88 RANGE
2V7to3sv  8p
13W
BZX61 RANGE
V71039V 12p
CRYSTALS
Froq In MHZ
1.00 260p
2.00 200p
245670  180p
25 200p
3.276 115p
35795 95p
4.0 110p
4194 30p
443 95p
4.9162 150p
5.0 130p
60 115p
8.0 12Sp
8.867 125p
10.0 140p
1.0 250p
120 120p
140 125p
14756  200p
15.0 160p
16.0 130p
18.0 130p
18.432 130p
24.0 250p
48.0 160p
VOLTAGE
REGULATORS
7805 35p
7806 35p
7808 38p
7812 35p
7815 35p
7818 35p
7824 38p
7905 35p
7906 40p
7908 a0p
7912 40p
7915 40p
7918 40p
7924 40p
7805 28p
78L08 28p
78L12 28p
78L15 28p
78L18 28p
78124 28p
79L05 A0p
79L08 40p
79L12
79L15 40p
7818KC 100p
7824KC  100p
K 100p
LM317K  220p
LM317T  180p
LM323K  420p
LM723 40p
78HGKC  570p
78HOSKC  800p
78HI2KC  700p

78GUIC  190p
79GUIC  215p
79HGKC ~ 800p
VALVES
DAF96
DF96 S0p
DL92 60p
DY86 50p
DY87 60p
DY802 75p
EABCB0 80p
91 a4p

EBF8O 45p
EBF89 50p
ECC82 80p
E 80p
ECCB4 70p

CCB5 80p
ECH81  100p
ECHB4 70p
ECL8O 85p
ECL82 80p

L84 70p

ECL8S 20p
ECL86

F80 65p
EF85 85p
EFBY 8
EF183 76p
EF184 85p
EL34 2
EL36
ELB4 75%
EL95 85p

EY86 asp
EY87 asp
EY88
EZ35 65p
80 20p
EZ81 85p
GZ34 200p
PC7 100p
PCC8S 60p
80 80p
PCF200  135p
PCFEOT  110p
PCFR02  BOp
F806  115p
PCH200  100p
PCLB1 62p
PCL82 80p
PCL84
PCLES 80p
PCL86 80p
1805 80p
PFL200  110p
PL36 120p
PLB2 60p
PLB3 60p
P 80p
PLIS 180p

PY88 70p
PYS00A 1
LED.'S
LED 3MM REDSp
LED 3MM

YEL 10p
LED 3MM

GRN 10p
LED 5MM REDSp
LED 5MM

10p

LED 5SMM

GRN 10p
RECTANG.
LED.'s
RED 1
GREEN  1Sp
YELLOW  18p
UINEAR IC'S
AN-203  210p
AN-210  165p
AN-214Q  170p
AN-228  280p
AN-236  235p
AN-220P  150p

AN-247  230p
AN-252  150p
AN-259  250p
AN-262  140p
AN-271

AN-272  480p
AN-274  250p
AN-301

AN-303  250p

AN-316  350p
AN318  460p
AN-360  100p
AN-362  140p
AN.366  180p

the
s

2
kL
288

133
EEEH
EEFELED

AN-7116  130p
AN-7120  130p
AN-7130  110p
AN-7222  300p
AN-7310

AN-7311 _90p
AN-7410  250p

AN-7178

AY3-1015
AY3-1270
AY3-1350
AY3-8910
AY3-8912

CA-3052

gosoecee
i

CA-3089E
0890

HA-17904
ICL-7106
ICL-7107
1CL-7611
1CL-7660
ICM-7655
ICM-7556

KA-2206
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150p

LA-1130  240p
LA-1150  160p
LA-1185  150p
LA-1201  75p
LA-1210  140p
LA-1222  80p
LA-1230  130p
LA-1231  210p
LA-1364  200p
LA-1365  120p
LA-1368  220p
LA-1385  170p
LA-1460 220p
LA- 150p
LA-2101  270p
LA-2200  190p
LA-3101  160p
LA-3160  120p
LA-3201  80p
LA-3210  65p
LA-3220  100p
LA-3300  140p
LA-3301  110p
LA-3350  110p
LA-3361  100p
LA-3375  300p
LA4030  180p
LA4031  140p
LA4032  140p
LA-4051  160p
LA-4100  85p
LA4101  80p
LA4102  120p
LA4110  120p
LA4112  120p
LA4120  270p
LA4125  200p
LA4126  240p
LA4135  250p
LA4137  180p
LA4130  70p
LA4160  220p
LA-4180  300p
LA-4182  190p
LA4190  300p
LA4192  180p
LA-4200 130p
LA-4201  120p
LA4220  120p
LA4260 230p
LA4261  300p
LA4270  300p
LA4420  140p
LA4422  130p
4430 130p
LA-4420  230p
LA4445  260p
LA4460  170p
LA4461  170p
LA4500 230p
LA4505  260p
LA4507  360p
LA4508  260p
LA4510 160p
LA4520  230p
LA4530  250p
LA 300p
LA4550  200p
LA4555  220p
LA-4! 300p
LA4570  300p
LAS112 1209
LA-6523  150p
LA6527  150p
LA-5700  300p
LAG324  200p
LA-6358  100p
LA-7011  220p
LA-7031  250p
LA 7 400p
LA-7040  280p
LA-7042  280p
LA-7046  300p
(A-7224 150p
LA-7230  500p
LA-7505  250p
7506  250p
LA-7507  280p
LA-7508  250p
LA-7520  80Op
LA-7620 500p
LA-7621  500p
LA-7751  450p
LA-7755  300p
LA-7770  300p
7800  180p
{A7801 280p
LA-7802  300p
LA-7806  260p
LA-7808  250p
LA-7810  300p
{A7811  300p
LA-7820  250p
LA-7822  280p
LA-7823  280p
LA-7910  180p
(A7920 150p
LC7131  260p
LC-7132  400p
LC-7137  450p
LF-347  110p
LF-351 asp
LF-353 asp
LF-355 60p
LF-356 80p
LF-357 70p
LF-338  300p
LM301  26p
LM-307  42p
LM-308CN  70p
LmM-311 38p
LM-318  120p
LM-313  185p
LM-324  35p
LM-3342  118p
LM-335Z  120p
337 280p
M-339  37p
LM-348  55p
M358 asp
LM377  220p
M380  100p
LM-381  160p
1M-382  130p
LM-384  130p
M-386  86p
LM-387  100p
LM-382  100p
M-393  86p
LM-709DIL  30p
LM710 4Sp
LM77 85p
LM723  40p
733 60p
LM-241DIL_ 18p
LM-741MET 45p
(M-747  B8p
LM-748  38p
LM-1458  33p
LM-1889  400p
LM-3000  40p
LM3909  80p
LM-3311  160p
LM-3314  250p
LM-3315  255p
LM-3316 2909
M-51102 280p

M-51514
M-51515BL
M-51518
M-51518
MB-3515

160p
220p
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TK-4392 720p
TK-4773 1000p
TK-4793 1180p
TK-4803 820p
TK-4813 950p
STK-4833

TK-4843  866p
TK-4853 950p
TK-4863 850p
TK-4873 1100p
TK-4893 1400p
TK-4913 1220p
TK-5314  625p
TK-5315 650p
82

22 820p
TK-6324 550p
TK5325 6509
TK-5332 300
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TK-5421 626p
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TA-7207 1509
TA-7208  145p
TA-7210  200p
TA-7214  260p
TA-7217  14Sp
TA-7220 220p
TA-7222 120p
TA-7223  210p
TA-7225  300p
TA-7226  290p
A-722 190p
TA-7229  300p
TA-7230  170p
TA-7232 2509
A-72 250p
TA-7237  400p
TA-7238  400p
TA-7240 260p
TA-7241  260p
TA-7242  290p
TA-7243  350p
TA-7245 480p
TA-7267  290p
TA-7269 850p
TA-7270  250p
TA-7271  400p
TA-7272  260p
TA-7273  350p
TA-7274  260p
TA-7280 330p
TA-7281  270p
TA-7282 260p
TA-7283 260p
TA-7288  260p
TA- 7299  400p
TA-7310  100p
TA-7312  120p
TA7313  110p
TA-7314  210p
7315 200p
TA-7317F 240p
TA-7324  200p
TA-7325 90p
7 200p
TA7335 200p
TA-7336  250p
TA-7341  250p
TA-7343  2%0p
TA-7357 400p
TA-T: 200p
TA-7401  400p
TA-7607  270p
TA-7608  360p
TA-7609 2709
TA-7611  280p
TA-7612  360p
TA-7614  230p
TA-7616  400p
TA-7621 8520p
TA-7622  420p
TA-7625 4209
TA-7628 240p
TA-7629 4209
A-7630  300p
TA-7632 400p
TA-7640 150p
TA-7641  170p
TA-7658 130p
TA-7668  160p
TA-7680 480p
TA-7688 250p
TA-7698 720p
TA-7699 1200p
TA-7705  300p
TA-7745  300p
A-7750  200p
TA-7757  250p
TA-7768  250p
TA-7763  300p
TA-7774  300p
TA-7784 250p
TAAG50  28p
7.0a,0a,0-
611812 100p
TAA-661 100p
TBA-120S  40p
TBA-395 60p.
TBA.-. 70p
TBA520 120p
TBA-530 120p
TBA-540 100p
TBA-560 120p
TBA. 40p
TBA-810AS 60p
TBA-820 65p
TBA-820M 50p
TBA-920 120p
TBA- 100p
TBA-930 120p
TCA-240 200p
TCA-740 130p
TCA-830 90p
TCA-940 100p
TCEP-100 100p
TDA-1001 200p
TDA-1002 200p
A-1003  150p
TDA-1005A 220p
TDA-1008 3!
TDA-1010A 100p
TDA-1011 100p
TDA-1012 120p
TDA-1013A120p
TDA-1015 100p
TDA-1020 150p
TDA-1022 350p
TDA-1023 200p
TDA-1024 200p
A-1025 320p
TDA-1028 220p
TDA-1029 250p
-1035 120p
TDA-1037 190p
TDA-1044 250p
TDA-1048 225p
TDA-1053 400p
-1 200p
TDA-1059 80p
TDA-1060 190p
TDA-1070 400p
TDA-1074 420p
TDA-1 290p
TDA-1083 200p
DA-1085 400p
TDA-1097 550p
TDA-1104 800p
TDA-1161  60p
TDA-1154  60p
TDA-1170 100p
TDA-1180 160p
TDA-1190  100p
TDA-12008 80p
TDA-1220 160p
TDA-1235 3$0p
TDA-1236 295p
TDA-1270 200p
TDA-1410 210p
TDA-1412 100p
TDA-1420 200p
TDA-1470 140p
TDA-1510 380p
TDA-1512
TDA-1515A 280p
TDA-1520 350p
TDA-1522 200p

TDA-1524

350p

TDA-1541 1600p
TDA-1670A 300p

TDA-1701

320p

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

TDA-1904

120p

TDA-1908A 80p

TDA-1940
TDA-1941

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

120p

TDA-2575A 100p

TDA-2577

180p

TDA-2578A 200p

TDA-2579
TDA-2581
TDA-2582
TDA-2590
TDA-2593
TDA-2534
TDA-2595
TDA-2600

asop

TDA-2611A 100p

TDA-2620

200p

§88s

300p

§288

200p
250p
650p

450p
200p

£

§8

200p
250p
200p
150p
150p

§338838

320p
280p
380p
250p
240p
350p
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ZN448  510p 253755
ZN4ass  1%0p 25877
ZN-1034  170p ggg;;g
1040 640p g
ZNA-134H2160p 229'.7,9‘
ZNA-234E 920p gsg;ggg
JAPANESE 238-861
TRANSISTORS 298882
2SA473  3sp 258886
25A-490 sog 258-950
25A505 120p 25B-951
2SA-509  120p ;Sg»:gog
2SA-550 150p 25SB-107
2SA-562 50p 2SB-1109
2SA603 100p  25C-380
25A606 300p 25C-382
25A-608  15p 25C-388A
25A634  50p 25C-454
g = i
Bat 200 25ca61
A684  60p 25C-495
234699 100p 2SC515A
2SA-708 300p 25C635
2SA- 18 80p 25C-
25A720  20p 25C-563
25A-725  BOp 25C-644
2SA-726  25p 25C-647
25A733  30p 25C-681
2SA-747TA 600p  25C-
25A-798  55p 2SC-710
2SA.748  90p 25C7N
25A-769  130p  25C-730
25SA 770 200p 2SC-732
25A-771  130p  25C-7
25A-781  150p  25C-761
25A-798  55p  25C-762
zgum 170p zggqg
A 30p 25C-7
25A872  40p 25C-792
2SA872A 50p 25C-828
25A-886  90p 25C-829
25A-899  60p 25C-839
M noe
' 700p 2
254913 200p 25C-941
25A916  30p 25C-943
2SA-921  50p  25C-944
254933 40p 25C-945
25A-934  40p 2SC-
25A935  40p 25C-982
254937  40p 25C-983
G i s
' o g
25A-950  25p 25C-1014
A%z 50p 25¢-103%0
A 60p -1047
2SA-954  75p 25C-1050
Su oo
25A-966  70p 25C-1070
25A-968  70p 25C-109%
25A970  50p 25C-1106

85p
50p

25C-1114

28C-1115 *

25C-1118
28C-1161
28C-1162
25C-1164
25C-1172
25C-1173
28C-1198
25C 1212
28C1213
25C-1214
28C-1215
25C-1216
25C-1226
25C-1278
25C-1279
25C-1306
25C-1308K
25C-1312
25C-1317
25C18
25C1325
25C1327
25C-1328
28C-1342
25C-1345
25C-1358
25C-1358
25C-1383
25C-1384
25C-13%0
25C-1393
25C-1398
25C-1403
25C-1407
25C-1413
25C-1419
2SC-1424
25C-1446
2SC-1448
25C-1449
28C-1450
28C-1454
25C-1472
25C-1473
25C-1474
25C-1475
28C-1505
2SC-1507
25C-1509
25C-1514

2501815
25C-1819
25C-1828
25C-1827
25C-1845
25C-1846
25C-1847
25C-1855
25C-1870
25C-1875
25C-1881

2s8C-2221

28C-2228A
28C-2229
25C-2230
25C-2233
25C-2235
28C-2236
25C-2237
25C-2238
25C-2240
25C-2258
25C-2258
28c-227
25C-2274
25C-2275
25C-2278
25C-2290
28C-2291
25C-2295
25C-2298
25C-2307
2SC-2308
28C-2312

2SC-2408 1
25C-2412K

25C-2413
25C-2458

25C-3159
25C-3169
25C-3173
25C-3175
25C-3178

60p

25C-3179
25C-3181
25C-3209
25C-3212
28C-3225
25C-3244
25C-3246
25C-3260
25C-3261

250789
25D-792
2SD-794
25D-795A
280811
25D-819
25D-820
25D-821
28D-822

1
zso IIG3A 220p
120p

2SD-1164
2SD-1168
25D-1169
25D-1185
2501186
25D-1189

8op
400p
100p
140p
a50p

a00p
450p
550p

425p
280p
400p

250-1608 210p  25D-1941

2SD-1609 100p  25D-1984 150p
25D-1632 500p  25J-49 a25p
25D-1649 260p 2550 a25p
25D-1651 270p 25077 350p
25D-1663 25K-13 asp
2SD-1666 120p  25K-49 50p
2SD-1667 120p  25K-55 100p
25D-1668 120p  25K-68 100p
25D-1677 300p  25K-134 415p
25D-1739 450p  25K-135 a15p
25D-1783 100p  25K-147 160p
25D-1815 100p  2SK-192 45p
250-1825 120p  25K-195 150p
250-1843 100p  25K-197 140p
25D-1846 350p  25K-312 750p
2SD-1884 300p  25K-323 130p
250-1910 280p  35K-88 70p
BRIDGE RECTIFIERS

w005 1A/50V 16p
wo1 1A/100V 18p
w02 147200V 19p
wo4 147400V 21p
wO6 TA/600V 23p
wOos 1A/800V 28p
BR81D 2A100V 33p
BRB2D 2A/200V 33p
BR84D 2A/4007 37p
BRE6D 2A/600V a3p
BR8SD 2A/800V a3p
B8R32 3A/200V a3p
BR34 3A/400V a3p
BR35 3A/600V a4p
BR62 6A/200V 80p
BR64 6A/400V 720
BR251 25A/100V 150p
BR252 25A/200V 165p
BR254 25A/400V 185p
BR256 25A/600V 200p
BR258 25A/800V 240p
BR351 354/100V 185p
BR352 35A/200V 200p
BR3I54 I5A/400V 2250
BR356 3I5A/600V 230p
BR358 35A/B00V 260p
BY164 1.5A/100V 40p
8Y179 1.5A%800V a0p
TRIACS

TIC2060 —  4Aa00V 60p
TIC2250 6A/400V 69p
TIC226D —  BAMV 68p
TIC2360 —  12A/800v 85p
TIC246D —  16A/400V 105p
TIC253D 20A/400V 190p
TIC2630 —  25M400V 205p
T2800D —  8A/a00V 52p
THYRISTORS

{SCR's)

2N.5061 —  0.8A60V 20p
2N 5062 — 0.8A100V 28p
2N.5064 —  0.8A200V 29p
€106D 4A/400V 28p
TIC116C BA/300V 59p
TIC116D 8A/400V 70p
TIC116M 8A/B00V 79
TIC1260 12A/400V 75p
TIC126M 12A/600V 90p
2N 4444 76p
BR103 37p
BR303 85p
BT106 180p
BT116 80p
BT119 100p
ori21 120p
TICa4 22p
TIC4S 27p
TIC47 32p
17088 200p
17089 200p
17127 200p
15/80H 230p
15/85R 230p
SG613 850p
P R R T I I I
* UHF TUNERS *
* U322L0 p *
* u3al 500p *
* U342 *
PSR S I R R R I B

VIDEC LAMPS

UNIVERSAL VIDEO LAMPS
12V.60 mA (300mm WIRES)

RED OR BLUE 30p
VIDEO LAMP FOR PANASONIC 60p
CASSETTE DC MOTORS

6V 2a0p
Y 240p
12v W 240p
12v CCW 240p
132v CW 290p
13.2V CCW 290p
PR S S SR L A B e 4
* *
* CASSETTE TAPE HEADS -
* * % % %k * Kk & * K K * * & &k
MONO HEAD 90p
STEREO HEAD 150p
MINI HEAD 230p
AUTO REVERSE HEAD 260p
PR S R N B
UNIVERSAL TRIPLERS 450p
SONY ON/OFF SWITCHES 200p
PHILIPS SWITCHES 150p

K30, K35, K40, KT3, KT4
PSR TR T R L

VIDEO HEADS

AKAI

VS-109/201/202/301/303 €24.00
AMSTRAD

VCR 4500/5200/9000 £14.50
VCR 7000 £18.00
VCR 6000/6100 £21.00
TVR2/TVRYVCRAB00/VCRAE00 MKIV

VCRA4700 £15.00
FUNAI

E£11/VIP1000VP1400/VCRA000 £20.00
FISHER

FVHP510/520/530/615/622/710/715/720/
724/722/910 £16.00
VBS7100/VBS7500/VBS9900 £29.00
VBS7000/VBS9000 £29.00
FVHP375 £32.00
GOLDSTAR

8000 3HSSDB £23.00
GVH51/GVH1221/VCPA000/

VCP4100/V/CP4200 £21.00 !
HINARI

VXL2VXLWVXLAVXL20VXL25 £19.00
VXL5NV20H £22.00
VXL6 £24.00
VXLBVXLOVXLIOVXLTT £24.00
VTV100VTV200 £24.00
HITACHI )
VTHATIANTI3 £16.00
VIINTIINTI9 £35.50
VT35V T38/VT39 £36.50
VT120VT220/VT225 £31.50
VT3000 £14.00
VT5000/VT5500 £19.00
VT6500/VT7000VTB000/VT8300/VT8500/
VT8700/VT9300/VT9500/VT9700 £16.00
VTBNTS6 £41.00
VT65 £40.00
VT130VT138/VT250/VT255 £29.50
VT61ENTE2ENTEINVT64 £25.00
1)

VR3605/VR3905 £8.80

VR3833/VR3906/VR3913/VR3914/VR3936/VR3943/
VR3954VR3963/VR3975/VR3985/VR3986  £8.80

JVC & FERGUSON
JVC/AKAVFERGUSON 3HSS

{(FOR ALL MODELS) £8.80
JVC 3HSS
HR3300/HR3320/HR3330/HR3350/HR3360/
HR3750/HR3860/HR4100/HR7200/
HR7300/HR7350/HRD220 £8.80

FERGUSON 3HSS
3290/8903/8940/3VON/3V06/3V22/3V 29/3V30 £8.80
JVC 3HSSL PIN
HR2200/HR3660/HR7600/HR7610/HR7650/HR 7700/
HRD110/HRD111/HRD120/HRD121/HRD225 £8.80
FERGUSON 3HSSL PIN
8904/3924/8941/8343/8944/3V16/3V2Y/3V24/3V31/
3V35/3V36/3V38/3V29/3V49 £8.80

JVC 3HSSVA
HRD140/HRD141/HRD143/HRD150/HRD157/
HRD158/HRD16(HRDASE/HRS 1/HRS 100 £18.50
FERGUSON
8945/8947/8948/3V42/3VA44/3VA5/3VAE/

3V47/3V52/3V54/3V55/3V56/3V57 £18.50
8950/8951/3V64/FVIOVFVIN £23.00
3vas £30.00
3V4Y3V63 £39.50
JVC

HRD170 £23.00
HRD565 £30.00
HRD725/HRD755 £39.50
JVC & FERGUSON

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

VR960 £22.00
MATSUI

VXS00E/VX600A/VXBOOAN XB10A/
VX880ANXT70BNVXT738 £19.00
VCRL3NVXT730 £20.50
VX735VX755 £20.50
VXT735AN XT755A/N X765/ VX850 £20.50

GRANDATA LTD
FOR ADDRESS & PHONE
PLEASE SEE THE NEXT
RIGHT HAND PAGE —>




VIDEO HEADS — Cont.

MITSUBISHI

HS304/HS310/HS320/HS700
HS306/HS710

HS303

HS301

NATIONAL PANASONIC
4HSS-3HSSN

NV3000/NV300/NV7200/NV333/NV7500/NV7800/
NV7850/NV322/NV332/NV340/NV390/NV2000/
NV2010/NV7000/NVB170/NV8200/NV8400/
NVBEOWNVBE1(VNV8E20 £8.50

NATIONAL

NV777/NV330
NV430/NV460
NV730/NV770

NV366

NV180

NV370/NV380

Nv788

NV810

NvV850

NV870

NVG15

NVG30
NVG33I/NVGA/NVG46
NVGA0/NVG130
NVG400
NVGI0/NVGTI/NVGI1ZNVG14/
NVGI&/NVG120EM
NVG18
NVG20/NVG21/NVG22/NVG25/NVG28
NVG50

NVG7308

NVH70

NVH65/NVD80
NVG7/NVG9

CAM CORDER VEH 0366
CAM CORDER VEH 0292

N.E.C.

N9011/N9012/NS013E/NI014E/NI014G/NIO1S/
N9O16/N3C1A £27.50
NI11A/NGISA/NS16A/917 £37.50

ORION

VH3/VH555/VHE00/VH700/VH844/
VHI00/VH1000

PHILIPS

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

SAISHO

VR100/VRE0SVR705VRB05/ VRIS
VR1000/VR1200/VR1600
VR3300X/VR3600X/VR3650/VR3800
VR3200

VR3300/VR3600

SAMSUNG

SVX301/VBI00/VBIOWVVT510/VT320/VTS5600/
VXS10/VX511/VXE20VXB16V X626/
VX62IVX717

6900/370097

SANYO

VTC5000/VTC5400/VTCE00/VTCE500/VTCM10/
VICMHNVTCM20VTCM21INVTCM25 £23.50
VTCH100/VTC5150/VTC5300 £25.00
VTCS350/VTCE370/VTCNXTO/VTCN X ISVTCNX 20/
VTCNX3/VTCE500 £25.00
VTCI100/VTCIZ00VTCIME65/VTCI500 £28.80
VTCI350/VTCI356 £28.80
VTC5500 £30.50
VHR1110/VHR1150/VHR 1300/
VHR1700/VHR2300
VHA320(0/WVHR3270/VHR3100/VHR3150/
VHR3400 {FVH-P15)}

VHR1200

VHR1500/VHR2500

SHARP

VC300/VC381/VC383/VC386/VC387/VC389/VCA82/
VC483/VC486/VC3300/VC8381/VCI1 00/ CI300/
VC9I500/VCI700 £17.00
VC582/VC58WVCE51/VCEBINVCTSH
VC780/VC781
VCB00/VCE300/VC7300/VC7 700/
VC7750/VC8300

SONY

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

2 PIN £16.25
DSR-43R (FOR SLC7 RANGE/SL5000/SL5100/
SL3000} 1 PIN £14.00

TOSHIBA

V2IVINV3IIVEDVEIVE3/VIE00
V55/V57
VIINTINTANTSIVBINB2VEIVEY
VB5VB6/VBT

Va3

V5470/V5480

TRIUMPH
VR9501/VR951 WRI592

£20.50
£18.00
£25.00
£25.00
£33.560
£11.00
£43.50
£42.00
£50.00
£50.00

£28.00

£19.50
£21.25
£21.25
£21.25

£22.00
£27.00

£21.75
£22.50

£22.00
£36.50

£17.00

£40.50

£17.00
£9.00

£18.25
£23.00
£18.00

VCR
PINCHROLLERS

AKAJ

V59300, V59500, V59700, V53800 280p
VS1, V82, V83, V84, VS5, VS6, VS9, VS10 360p
V8105, V§112, V8115, VS116, VS126, vS244,
V§245, v§247, V5248, VS515, V5516 280p
VvS§201, VS301, VS303, VS304, VS603, VS606,
V5607, VP58-P82 280p
VS§125, V5155, VS§165 VS220, VS240, V5250,
V§5612, VSX9 280p

AMSTRAD

VCR4500, VCR4600, VCR4600 MKII, VCR4700280p
VCR5200
VCR7000

FERGUSON

3V00, 3V16, 3v22, 3v23 280p
3v29, 3v30, 3v31, 3v32 280p
3v35, 3V36, 3V38, 3v39, 3v42, 3v43, 3va4, 3v45,
3V48, 3V53, 3v54, 3V55, 3V56, 3V57, 3V58, 3v59,
364, 3V65, FV10, FV11, FV12, FV14 280p

FISHER

FVHP420, FVHP520, FVHP530 360

FVHPE15, FVHP710, FVHP715, FVHP716, FVHP722,
FVHP725, FVHP830 360p
FVHP905, FVHPS70, FYHPS80, FVHPS30  380p

HITACHI

VT, VT33 280p
VT61, VT62, VT63, VT64, VTE5, VT86, VT88, VT110,
VT122, VT120, VT128, VT130, VT135 VT138,
VT150. VT168, VT220 280p
VT5000, VT8000, VT9300, VT9500 280p

mr

VR3605, VR3905, VR3935,
VR3993, VR3394

VR3913. VR3914, VR3943,
VR3984

JvC

HR300, HR3330,
HR7700

HR7200, HR7300,
HR7655

HRD110, HRD11,
HRD150, HRD160,
HRD725

MITSUBISHI

HS200, HS300, HS301, HS302, HS303, HS304,
HS310, HS320, HS700 280p
HS306, HS307, HS400, HS710 280p

NATIONAL

NV100, NV180, NV300, NV333, NV340, NV366,
NV600, NVESS, NV777, NV788 280p
NV230, NV370, NV430, NV460, NV730, NV810,
NVB30, NV850, NV870, NVB30, NV2000, NV2010,
NV3000, NV7000, NV7200, NV7800. NV8600,
NV8610, NV8620, NVG14 280p
NVG7, NVG19, NVG12, NVG18 360p
NVG21, NVG25, NVHES 360p

PHILIPS

VR6460 280p
VR2020, VR2021, VR2022, VR2023, VR2024 360p

SANYO

VHR1100, VHR1300, VHR1500, VHR2300  360p
VTC5000, VTC5150, VTC5500, VTC9300, VICM10,
VTCM20 280p

SHARP

VC381, VC386, VC2300, VL3300, VC7300, VC7700,
V8300, VC9100, VCI300, VCI500, VCI700 360p
VC387, VC481, vC482, VC483, VC486, VCA96,
VCS581, VC582, VC583, VC585 360p
VCe51. VC6B1. VCE8S, VC750, VC780, VC781,
VC785, VC787, VC793, VCT72 360p

SONY

SLCS, SLC6, SLCT 360p
SLCY, SLC20, SLC24, SLC30, SLC33, SLC44,
SLHF100, SLF1, SLF11, SLF25, SLF30, SLF60,
SLF100 360p

360p

VR3985, VR3986,
360p
VR3963,

360p

VR3954,

HR3360, HR3660. HR4100,
280p
HR7650,
280p
HRD140,
HRD565.

280p

HR7600, HR7610,

HRD120,
HRD225,

HRD121,
HRD4565,

FERGUSON
3292, 3v00, 3v01
3V16, 3v22, 3v23
3V29/30

3v31/32

3V35/36

3v38-39

3Vaz43

3v44/a5

3v34/54 85p
3vs5 65p
3V58-59, 3v64-65, 8950-8951, FV10-11, FV12-13,
Fvia 140p

150p
65p
120p
85p
80p
80p
65p
65p

FISHER

VBS-7000

VBS-9000

FVHP520, FVHP530
FVHP710, FVHP716, 722
FVHP05, FYHPI06, 907, 910
FVHP615, 715, 725, 830

245p
120p

80p
120p
130p
120p

GEC

4005

HITACHI
VT-11, VT-33
VT-5000

VT-5500

VT-8000

VT-8500

VT-9300

VT-9500

VT-9700
VT-14-17-19-VT35, 38-88
VT52-62, VT64-65-86

VIDEO MOTORS
AMSTRAD
VCR-7000 REEL MOTOR
FERGUSON & JVC

CAPSTAN MOTOR
PU-45979
CAPSTAN MOTOR
PU-55371V

DRUM MOTOR
PU-46414

REEL MOTOR
PU-51381V

NATIONAL

REEL MOTOR
MYN-135V5(

FOR NV333, NV366
SANYO

REEL MOTOR
4-529v-10800

SHARP

REEL MOTOR
RMTOV 1008 GE2Z

SONY

CAPSTAN MOTOR
A-6751131A FOR SLC6
CAPSTAN MOTOR
BHF 1100D FOR SLC7
VIDEO LAMPS

VIDEQ LAMPS UNIVERSAL
12V60mA (300mm WIRES)
PANASONIC VIDEO LAMPS

Im
VR3605, 3905, 3935, 3985
VR3913, VR3914

JVC
HR-3300, HR-3330, HR-3360, HR-3660
HR-4100
HR-7200
HR-7600
HR-7610
HR-7650
HR-7656
HR-7700 77p
HRD-110, HRD-111, HRD-120, HRD-225  100p
HRD-250, HRD-456, HRD-565, HRD-566, HRD-725,
HRD-755 100p
HRD-170. HRD-180, HRD-230, HRD-370, HRD-430,
HRD-530 130p

MITSUBISHI

HS-200

180p
70p
8op
95p
75p
90p

200p

NATIONAL
NV-300

NV-333

NV-777

NV-2000

NV-3000

NV-7000

NV-7200

NV-8600

NV-7500, NV-7800
NV-340, NV-366 140p
NV-600, NV-788 120p
NV-230, 250, 280, 370, 380, 430, 450, 460, 465, 600,
630, 730, 810, 830, 850, 870, 890 135p

160p
135p
100p
150p
160p

95p

9S0p
160p
110p

IDLERS & PULLEYS
REPLACEMENTS

HITACHI
FF REW IDLER

IDLER ASSEMBLY
PU-47752

TAKE UP IDLER
PU-51402A

TAKE CLUTCH
PU-556373

IDLER ARM
PU-55373-3-8

FAST FORWARD IDLER
PU-45836C

NATIONAL
IDLER
SANYO

REEL PULLEY
143-0-662T-01201

SHARP

IDLER

NIDLO0OS GEEZ
IDLER
NIDLO006 GEEZ
SONY

REW. PULLEY
A-6706-348-B
REW. PULLEY
A-6706-391-A/B

PHILIPS

VR-6460 170p

SANYO
VTC-5000

VTC-5300

VTC-5500

VTC-9300

VHR-1100, 1300, 1500

75p
100p
95p
220p
100p

SHARP

VC-381/383/386
VC-6300
VC-7300/7700/7500
VvC-8300

vC-8381, VC-9100
VC-9300, VC-9500

125p
150p
150p
150p
125p
135p

SERVISOL SERVICE AIDS

PRODUCTS

V. HEAD CLEANER
SWITCH CLEANER
SILICONE GREASE
FREEZE IT

FOAM CLEANER
ANTI-STATIC
AEROKLEANE
AERQ DUSTER
PLASTIC SEAL
GLASS CLEANER

i you purchase more
than one Servisol
product postage will
be £2.00

VCR BELT KITS

AKAI
VP-7100
VS
VS-2EG
vS-4
VS-5EG
vS-9300
VS-9500
VS-9700
VS-9800

AMSTRAD
TVR-1-2-3
VCR-00 & MK2
VCR-4700
VCR-5200

SEE PREVIOUS PAGES FOR MORE

SONY
SL-C5, SL-C6
sCc-C7

SCC9

SL-B000, SL-8080

140p
140p
165p
200p

TOSHIBA

V5557
V-5250/5280
V-5480
V-5475
V-7540
v-8600 150p
V-9600 85p
LR AR IR IR IR A AL I A O B O 1
* MOD KIT TAPE CREASING  «
* AMSTRAD *
* VCR450, 4600, 4700 620p *
* k ok ok ok ok ko kK ok Kk kK

85p
230p
210p
160p
160p

CASSETTE HOUSING
FERGUSON
3v38-39
3V4243, 3V44-45
JvC
HRD 110, HRD 120-121, HRD 225
HRD 140-141, HRD 455-725

£24.00p
£24.00p

£24.00p
£24.00p

* k k kK k Kk kX k *
UNIVERSAL
TRIPLERS

450p

* * & * k k Kk Kk *

* * & k& * Kk Kk Kk K
SONY ON/OFF
SWITCHES
200p
* k & & k Kk K Kk *

K Kk Kk k Kk k h kK
SONY THYRISTOR
SG264A 800p
* % % % * h * K K

* * Kk Kk Kx Kx *
PHILIPS
SWITCHES

150p

K30, K35, K40, KT3, KT4

* * kX Kk Kk Kk *

L B R R D S B

LR R R R R S R S B b




4000B SERIES 74 SERIES 74HC251 74LS114 8255
N Ew CMOS IC's 74HC253 7415122 8256
4000 74HC257 7405123 8257

PR D T 4001 74HC258 7415124 8259
P 74HC259 748125 8271

74HC273 7415126 5272

4006 74HC279 7415132

STK 085 1050p » 74HC280 7405133 Zm

4008 74HC283 7405136
4008 74HC298 s0p  74LS138 8283

STK 310211 600p 4 74HC299 7415139 oot

74HC354 8287

4011
STK 3152 11 1150p w2 Ly b4 wse OETO ks

STK 4019 600p 0w 8755

4016 AY3-101§

STK 403211 650p &V 420 ZHOACP
STK404211  900p a3 Cee o Zo0ADMA
4021 ZB0AP10
STK 413211l 750p  «22 Z808P10
4023 280ACTC
STK 417211 1080p %zt i3 zaoecTC
STK 418211 1100p % son Za08m102
STK 423111 1650p a0 sa T
4030 %0p 209 745387
STK 4432 900p % 0p ;:"J; LED DISPLAYS
STK 5331  500p 40m o an
4035 200 321?,3 MAN.72

STK 5333 750p % o 75154 MAN.74
4038 75162 MAN 4640

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

STK 5338  500p SOLDERING IRON

STK 5339  700p
ANTEX XS25W 240V Soldering Iron 240Vac
34p
pare Element for XS25W 240V
STK 5461 850p [ XS
ANTEX C15W 240V Soldering iron 240Vem
STK 5462 550p Spare Element for C15W 240V

74HCA4051

'STK 5466 850p 74HC4052

STK 5467 500p sop  JaiCioss
STK 5478  650p DESOLDERING PUMP

T Desoider Pump 350p
STK 5479 400p ‘ e Spare Nozzle 60p
STK 5725  600p 4w i

74HC4510

STK 5730  600p 74393 Tancasia SOLDER MOP 65p

74HC4515

‘74HC SERIES
STK 6732 HIGH SPEED Tacasis
STK 7226 CMOSs 74HCA520
74HC00 74HCA4538
raticoo 7ariCas38 &3 SOLDER

STR 3212 74HC03 74HC7266

7aHc04 st 8SWG 500
1
STK 7310 racos Fahcioics = 250G 500g
STK 7561 Pancra LoW PowER
74HC20
STK 8280 Il 78HC21 TrL
Tancan Tas0r Sa0 SOLDERING IRON
STM 1240 L Ly STAND
STR 1195 ancs1 400p
74HC73 Soldering Stand
STR 1229 ;::gg pic Spare Sponge
7AHCT76
STh ot e 2 .
4H
TaHess FLOPPY DISCS
STR 3132 74HC 109 ) )
74HC112 5Ya inch DSDD (10 in box) Branded Name £7.50

STR 3214 13 0% | 514 inch DSDD (bulk pack} 25 £10.00
3V inch DSDD {10 in b
STR 3215 74HC125 e in {10 in box) Branded Name £13.00

;::gg? 3 inch CF2 Branded Name £2.40

STR 3315 ;::ggg 8803 3inch CF2D Branded Name £3.00

STR 4142 a3
74HC138
74HC139

STR 4512 74HC147 741548 1 * k&

74HC148 6840 ERVIC

STR 5214 74HC151 62 reinbe

74HC153 400p

STR 5314 et
74HC157 500p Each Kit Contains

STR 20005 ;ingg feeid Belts Set, Pinch Roller, Tension Band & Idler Tyre

STR 20013 8p 74HC161 NATIONAL NV300/NV340 580p
7aHC1E2 BILo% £ NATIONAL NV7000/NV7200 550p

STR 30110 L NATIONAL NV2000 625p
74HC165 FERGUSON 3v35-36, 38-39 550p

8p 40p X

STR 30112 Tencrce FERGUSON 3v2930 625p

STR 30118 74HC174 850p JVC HRD110/111/1201225 550p
;::g:g? JVC HR7200 625p

STR 30120 281182 7408113 HITACHI VT1IVT33 625p
74HC190

STR 30125 74HC191 PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE HOLDING 5000
74HC192 ITEMS AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES.

STR 30134 74HC193 Please send £] _P&P and VAT at 15%. Gowt, Colleges, etc. Orders accepted. Quotations given
74HC194 for iarge 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 withaut

STR 50020 nC22t notice.
4H!
STR 50213 i = GRAN A

STR 56041 74HC241 pess K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
aycaa2 SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND

STR 58401 S Jancoms psis Telephone: 081-900 2329 Telex No: 932 885 (Sunmit} Fax: 081-003 6126

74HC245 Access & Visa Card accepted. Open Monday to Saturday.




WE WILL ONLY SUPPLY TOP G.G.L COMPONENTS BUY WITH
QUALITY, BRAN PONENTS. 2 i
RERITATION ([:)(I)El[J)NcTOSMWgI:'iEUgs PO BOX 72, UNIT 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 5AL N
PHONE (0228) 39693/20358 FAX (0228) 515127 [ =
CAPACITORS INTEGRATED TYPE PRICE (£} TYPE PRICE if) LINE O/P TRANS TRANSISTORS TYPE PRICE (£)
JUFat 250V, 2 CIRCUITS STR40Y0 ... ..895 TDA2577. . DECCA 100 830 PE PRICE BUSUBAF a1
STR40090. . BUS08Y
s = PRICE (£} Srpeotonh FERGUSON 1790/1 ........795  BCI07... 15 gy
arzs0v. : 305 : FERGUSONTXS.......2350 BC147. 10 gugaea
22UF at 250V . 40
33UF at 250V 55 FERGUSONTX90(14") 19.75
4TUF at 250V . . ....65 FERGUSON TX90{20") 19.50
100UF at 250V ... Rb.] X FERGUSON TX10090.....20.95
(All Single Ended Type} A4 FERGUSDNTX100110 2095
TF55V-Cap -2 83 FERGUSON TX100 100D
Kl FST...... . 2350
DIODES RY FIDELITY 2X2000 14 120"
-3 {inc.Mod.). 1250 -
il FIDELITY ~ ZX3000 147/ . .
495 0. 1150 o e
4. FIDELITYZXZT/ZS .29 BC639. .2 TIP32C
i 550 HINARICT4S ... 1995 BC64D. . 25 }:,’2‘2;3
TOAY B0 lag ITTCVER. : o TIPIIZN
TDA3650 4. ITTCVC25/30/32..............850 SUISC 15/80H
TDA365! 1% ITTCompact80. 0 15ER.
TDAZGSIAG. 380 pyipS2A. Cap Bceora
. ‘49 PHILPSGII. T80 %3G
SKESF3/10 .. 150 RE 475 PHILIPSKT3 .70 25C1413A
ZENER DIODES . 3% PHILIPS K30 40 2501947,
BZX61C (1.3 Watt} 3v3, 4v7, .8 465 L 4 40 25C3156
5V1, 5V, 6V2, 6V8, 7V5, 82, 3 2g5 PHILPSCIX 14716 g5 25075
V1, 10V, 11V, 12V, 13V, 15V, X 330 PHILIPSCTX20". g5 250870,
18V, 20V, 24V, 27V, 30V, 33V, 3 695 RBMT20/22A ... g5 2501398
36V, 47V, 56V, 62V, 75V, 4! 280 SHARPC1410... 95 2801453
100V, 110V, 120V, 130V, Pkis -3 2% T ey g 1805
ofSpervalue. ... _.....1.00 A gg ON/OFF SWITCHES Ty B2
E.H.T. TRAYS 5! 260 Decca80/100 .............1.00 )
Continental 20AX Focus 896 - 43 URCHEIH. 110 Ferguson TXWI0 (Rem) 175 k-
Continental 30AX Focus 8.95 ke L3 UPCI1gEH 250 Ferguson TX90 {Rem} .....1.75 e TUNERS
DECCA 80, 120 2 . = 435 Fidelity AVS Series ..... B0 ELC 104305 E 1095
ggggﬁ:g"l - 2% ¢ 420 FideltyCTV140. 1. "0 EC 104306 935
0] 3{°~-~- 1% 370 Fidelity CTVI4R ... .2 .80 ETSs. 1420
ITT CVC20/25/30/32 . 195 5 43 7% U3 950
TCVCES. RE 1. . 3 Fidelty CTVI4S . |75 uan 9%
PHILIPS GE550 §% 3% ZRACRU 375 Grundig CUCT3) . IR e 7%
PHILIPS KT3. ..596 -1 Philips G8 ....... 150 U3s3icoax skt 14.95
_?SSARLZ%A. gg s * PHILIPS SPECIALS PhilpsGI1. . “1a0 UM3iphono) .. 16.95
w5 5 MEMORY RETENTION  PhiipsG11(Rem) 45 D e
UNIVERSAL % ) BATTERIES Philips KT3..... 19 3::}:53::,“ i
FUSES .; = ; .g f:;ag (( 12 ﬁ‘,j - Philips KT/CTX {Rem - :g
20mm A/S: (Pkts of 10) o e Philips P1 Cass. Deck 2450 FYeG11(Rem) :
250MA, 315MA, 400MA, e 5% PhilpsPs Cass Dock 8%  RBMT2022A33Vol.. 395 BeoTD 13 oIV ELECTROLYTICS
500MA, 630MA, 800MA, T 300 SonyKV1612(Rem 3 DECCASD(s00800) . 450
1A, 1.25A, 16A, 2A. 254 G- B - - 35 FIDELITY ZX{220/385).......... 3.
. 1.25A, 16A, 27, 250, 435 210 Ic SOCKETS Sony Kv2022 (Rem) 175 .
3155 45 5A 6306 120 : 2 v - B PHILIPS G8(500/300) ... 3.
.44, 54, 6.3A, .95 ~.170 18PinDil-Oil . Tatung 160/161 195 pHILIPS G11(470/2501 220
20mm /8. {Pkts of 10) 8% 270 24PinDil-Dil atung : 250 RRWM T20A(220/400) 250
500MA, 630MA, B0OMA, 14, 8% 195 28Pin Dil-Dit Tatung 165.. 275 THORN 1690 (4700/25). 135
2A,25A.3.15A 60 .89 TDA2576A ..325 40Pin Dit-Dil. Thorn Universal .........1. 395 THORN 3000(400/400) . 2.90
FERGUSON TV SPARES GEC/HITACHI SPARES NV2000/2010 SANYO/FISHER SHARP VIDEO SPARES VIDEO HEADS
@910 HM6232. Complete Maintenance VIDEO SPARES VCE300 lba 4000 2495
Focus Unit TX10............850 HME25!. . i Kit (Genuine)..... VTC5000/5300 Cassette Lamp.__ Amstrad VCR4500 2%
Line O/P Trans TX9 .. 2350 HM9032.... 596 C_asseneLamp, _— Loading Roller. 125 Channel Bank Amstrad VCR4600 . 2350
Line O/P Trans TX10 ... 2095 VIDEO SPARES Pinch Roller ... 95 PinchRoller ... . 850 PinchRoller .. ﬁms:ragxggﬁ gg
Dn/Off Switch (Remote) ...........1.96 V4000/VT8000 Play Idler (Genuine).............. 125 Reel idler (Genuine) ... 5.0 Rewind Idler Ft;rr‘sur:onSVOO R
PushButton TX9............... 1695 Capstan Motor 3195 Reelidler(Genuine) 125 Reel Motor (Genuine). 195 y£9300381 Fe,gusongvgz/ arsp
Push Button TX10.. <165 Frpewidier. 255 VideoHead oo 1400 Video HEal mmmee 3500 Capstan Motor . Ferguson3V42/44/45/55 2495
Tuner... . 1495 FF/Rew Pultey .85 NV7000/7200 FVHPS1S. . C_assene Lamp. Ferguson 3v43... !
TX30/100 Pinch Roller . 39  Complete Maintenance GearldlerAssembiy 595 PinchRoller ... : FergusonKVGS/FVll !
L . g Pinch Rolier ... ReelIdler {Genuine) ... . Fisher FVH520/615/720. {
Line O/P Trans TX90 14" . Playldler.. ... 450  Kit{Genuine) ...... ; sherF
. Reelldler. ReelMotor (Genuine) 1150 Hitachi 8000/9300/9500. !
Line O/P Trans TX90 20" Video Head ... 1995  Cassette Lamp. Vid Video Head B%  Hitachi VT11/33E
Line 0/P Trans TX10090" 95 V4001V T9300/9500 Pinch Roller ... ideo Head ‘ e oh VTN '
Line O/P Trans TX100 110 ... 20.96 Capstan Motor 3196 Play Clutch (Genuine). 4. veas HitachiVT120. . 1
- CapstanMotor ... ..2295 Hitacht = :
Mains Trans. (TX90) ......... FF/Rew Idler.. ; Reel ldler (Genuine) . 125 Reelldler (Genuing) .. .3.95 HitachiVTI30 !
0n/0ff Switch Remote) . FF/Rew Pulley . VideoHead ... 1400 SERVICE MANUALS pccimMotor (Genuinel 1850  Mitsubishi HS302 I
PushButton TX90. ... Pinch Roller Video Head . 2396  Mitsubishi 303/310. :
Tuner ... - Play ldler . REMOTE CONTROLS {All Genuine) Mitsubishi HS307 !
Video Head .... 1995 FergusonT725 .. ......149 FergusonTX85.. . 995 SONY SPARES Eanason!cmVBO - ;
FERGUSON VA100VTIENTRE Ferguson TX9 /S Basic .. Ferguson TX%0.. . 1495  PinchRollerC5/6/7 ... 3! P::::g::z Nxﬁ v
VIDEO SPARES Capstan Motor (VT11E} . Ferguson TX9/10N/Text... Ferguson TX100. 1895 Rewind Kit C5/7... Panasonic NV370380 '
vVoonez Capstan Motor (VT33E). Ferguson TX9/10 Text............. Ferguson 179011 ... 195 RewindKitC6. . .. . Panasonic NVa30. I
CapstanMotor ... ... Clutch Assy. . Ferguson TX Stereo Text ....... Fidelity AVS600............ 59 VideoHead C5/6/7 ....... P ic NV6ss i
DrumMotor ... FF/RewIdIer(Genumel Ferguson TX100 Text Fidelity AVS2000..... 595 VIDEO BELT KITS Panasonic NV730 2
PinchRoller ... e 396 pinch Roller. Ferguson3v23 Video.... Fidelity CTV14R .. 5% VS1/2/35. g5 PanasonicNV777. .
Take-Up Clutch (Small)..... Video Head . Ferguson 3V31 Video. Fidelity CTV20R.... 5% masllradVCRdsm i “ygg Panasonic V78 X
Take-Up CIutch(Large).. VA00SVTG3E Ferguson 3v35Video. . Fidelity CTV20T ... . Amstrad VCR7000 150 Panasonic NV2000/7000 . 14.00
Video Head ... Capstan Motor 159 Ferguson3v43. . PhilipsCF1......... .. FergusonKVOO‘IG/-?Z '50 Panason!cNVGm .......... 249%
pstan Motor ... o Fidelity CTV14R/S Philips CTX-E ... - Panasonic NVG10/11/15.... 2995
V2930 nd Sensors (Pair). .. 1. Y N Ferguson3va23....... IS
End Sensors (Pair) %5 Panasonic NVG18 4495
Capstan Motor i rundig TP200.... Philips CTX-S...... Ferquson3V2930 . 180 i -
pst PinchRoller .............. 4% Grundia TP40OTT Philins KT3 F V359 Panasonic NVG20/21/25 .. 3995
Loading Motor Video Head 4350 "9 : i erguson 3V35/39 .. % Panasonic NVG30/40. !
Pinch Roller Grundig TP630/650 . Phifips K35 - Fisher FVH520/615 .. 95 Philips VCRE460/6520
PiotLamp. . PANASONIC VIDEO ITTFS9/FSt0Text ... Philips KT4/40 ... Hitachi 8000 . 9% Philigsvmmzssea' :
Reel ldler. PARES ITT RG301/305 Text. Philips 2A......... Hitachi 9300 .. 135 camsung VXS10616
" N ITTRG306 Text... .. Philips 28 .. HitachiVTIIE ...... %
Take- UpCIutch V333/366 ¥ Panasonic NV313 9% Sanyo VHR1100/1300 .....
Take-Up ldfer . Complete Maintenance Philips G114//S Full Rem Panasonic NV3T0 ‘195 SanyoVHRIS00.
Video Head . .. Kit(Genuine) . Philips 611 I/R Full Rem. VIDEO RECORDERS Panasonic NVI30 ‘a5 Sanyo VTC5000/5500
Cassette LED . Philips G11 IR Text.... Ferguson 3v44/45 1195 panasonic NV2000:2010 ‘95 Sentra8O00....
3V35736 Philips KT3/30 N/Text .. rquson 3V46/47/ 19% . 7 : Sharp VC9300/381/481
Pinch Roller ... Fergu 52 Panasonic NV7000/7200 % ;
CapstanMotor .. Play dler {Genuine).. Philips KT3:30 Text Ferguson3v54/55 ... Sanyo VTC5000....... ‘00 Sharp VC581/583/682 ...
Cas_sene Housing Reel Idler {Genuine) Philips RC5 (Genuin Ferguson 3v59 [ Sanyo VTC5300. .. ! Solavox 100.
Mains Trans, Rool Motor (Gendinel. Philips AV5600 Video. Ferguson 3V65 1195 Sharp VCT300 . . §°"V Eg’m
Reellder... Video Head (NV333) . Redifusion Mic4 Text... Ferguson FV11 . 995 Sharp VC8300 . ... SonyCZ(.J/.fia """"""""
Take-Up Clitch. T Redifusion Mk 44 Text, Ferguson FV12. 995 Sharp VC9300 Toshiba V60V31B
Take-Up idler. Complete Maintenance Sony RM604/605/606..... Ferguson FV30..... 995 SO“YC5’7 ! ORC ING
videoHead ... Kit {Genuine} - 8 Sony RMB13/615_............ Philips VR6460 650 _SonyC6. Pl ﬁ?]%nf UK
Vaa5 Pinch Roller . Sony RM630/632/635 ... Philips VR6467 -85 VIDEO PILOT LAMPS A aranel o o
Capstan Motor Reel ldier (Genuine) Tatung RTP40/43/45. .. Philips VRE520 850 Forquson3v23 (Plug) ... 80 “Service Manuals £100 p/p each.
Cassette Housing . Video Head. Philips VRE542 ........... 850 Ferguson3V29(Plug) ... ...80 Export Orders p/p
Loading Motor .......... 895 NV730/770 REPAIR KITS Philips VRE560 ................650  Panasonic NV2000/7200 . 10 charged at cost
Take-Up Clutch..... .. 195 Complete Maintenance Philips KT3/30 N/Text ... Phitips VR6660 . SharpVv(C9300. ... 195  Delivery by retum on stock items.
VideoHead ... 2495 KitiGenuine).................1295  Philips KT3:30 Text . . Philips VR6760 .......... Universal...................... 50 Minimum Order £5.00
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PARTS PROBLEM?

Sharp , ¢ Phone David Allen d
g 0734-876444
9
. Phone Stan Perkins
Grundig 0734-876444 g
Sy
Q
PhlllpS/P e Phone Frank Pratt .
Whirlpool y 0734-876444 m
Ferguson =
GEC ‘ Phone Philip Pratt m
Fidelity ' 0734-876444 N
Amstrad, Akai, Fisher, g
Mitsubishi, Moulinex, Goldstar,
JVC, Nat Panasonic, Pioneer, Phone Mike Curtis Q
Matsui, Saisho, Samsung, 0602-870789 \
Salora, Sanyo, Sony, Toshiba, Sy,
Yamaha and many others. :::ww:\lllhr;c:ttrt::yd;srz;:gﬁ(iinr:;i, ney W gy,

who says YES

NO PROBLEM #&
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HAMEG OSCILLOSCOPES

HAMEG are Europe's top seling DUAL TRACE OSCILLOSCOPES. Select from four superb models. All, with
the excepton of the HM 1005, incorporates a useful COMPONENT TESTER. Size - all models — 285mm x
145mm x 380mm. Clear display 8 x 10cm. Mains supply: 110/125:220/240V AC 50:60Hz.

_ All supplied with 2 PROBES, a COMPREHENSIVE MANUAL and a 2 YEAR WARRANTY.

B & K PRECISION CRT ANALYSER-RESTORER

The number one CRT Test Instrument. Over 5000 U.K. Television engineers

wouldn’t be without it.
'VAII CRT’s checked identically including all in-line and one gun type * Tests all three guns of colour CRT's

SPECIFICATION

* 2 Channels

+# Bandwidth: DC-20MHz

+ Sens: Chi., Ch2., 2mVicm
* Timebase: 0.2s-20ns/cm
 Triggering: DC-40MHz

* Active TV-Sync-Separator
# Variable hold-off

* Trigger LED indicator

# Calibrator: 1KHz Square wave
* Component tester

* Plus many features

HM203-7 20MHz 51ANDARD

ST TSR ITE LI R
Price £338.00 + £50.70 V.A.T. FREE Securicor Delivery
HM604 60MHz UNIVERSAL

A

SPECIFICATION

« 2 Channels

# Bandwidth: DC-60MHz

« Sens: Ch1., Ch2.. 1mVicm

* Timebase: 2 5s-5ns/cm

« Trnggering: DC-80MHz

» Active TV-Sync-Separator
 After delay tngger

« Sweep delay + Delay fine

« Tngger LED indicator
 Calibrator: 1KHz & 1MHz Sq Wave
« Component tester

 Plus many more superb features

Price £610.00 + £91.50 V.A.T.
HM1005 100MHz UNIVERSAL

FREE Securicor Delivery

3 CHANNELS-UP TO 6 TRACES

SPECIFICATION

= 3 Channeis

« Bandwidth: DC-100MHz

# Sens: Ch1, Ch2, Ch3. 1mVicm
» Timebase A. 2.5s-5ng/cm

« Timebase B. 0.2s-5ns.cm

* Triggering: DC-130MHz

« After delay tngger + Delay ne

» Tngger LED indicator

« Overescan LED indicator

« Active TV-Sync-Separator

# Calibrator: 1KHz & 1MHz Sq. Wave
» Plus many more excellent features

FREE Securicor Delivery

PTIEL Moo

T O ————
Price £792.00 + £118.50 V.A.T.
HM205-3 20MHz DIGITAL STORAGE

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

# Sens. Cht., Ch2., 2mVicm - 11 -
* Timebase Analogue: 0 25-20ns/cm 49 y‘ 2
* Timebase Digttal: 5s-2usicm 493" 6
« Triggenng DC-40MHz et 2
* Active TV-Sync-Separator E e |
+* Max sampling rate: 2x5MHz L 3
*+ Memory: 2x 1024 x8 Bit a“ u:i ‘a

« Printer/piotier output
» Component tester
* Plus many more useful features

Price £610.00 + £91.50 V.A.T.

« Dot joiner /

FREE Securicor Delivery

ously under actual operating conditions {model 490) ° Exclusive multiplex technique (model 490}
* Measure true dynamic beam current that actually passes through G1 aperature to screen * Measures all
shorts and leaks — preserving more CRT's " Tests focus electrodes lead continuity finding faults that other
Testers miss * Uses most powerful restoration method known with minimum danger to CRT * Rejuvenated CRT's
guaranteed as new for two years * Qbsolescence proof. Perpetual set up chart up-dated and new adaptors
development * Tests and rejuvenates VOU's and Oscilloscope tubes * A range of over 40 CRT base adaptors
available * Increase profit * Pays for itself in months.

PRICES
Model 490 Tri-dynamic three meter instrument Inc. 6 common adaptors £446.00 + £66.90VA.T.
Without adaptors ... £393.00 + £58.95 V.A.T.

Model 480 Single meter instrument Inc. 6 common adaptoss.
Without adaptors
Technical leaflets available. GET {NTQ PROFIT NOW!

£334.00 + £50.10 V.A.T.
£281.00 + £42.15VAT.

B.K.’s CRT TESTER-REJUVENATOR

Tests and rejuvenates biue, green &

red guns separately. Fitted with delta and
P.LL. sockets. Compact size 120x65x60
mm. Supply 240V AC

Price £32.00 + £4.80V.A.T.

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

FEATURES
* Covering FMand all TV bands
(UHF/VHF) including CATV freq.
» Digital tuning display (3 digits)
for direct frequency readout.
* Accurate 10turn tuning
potentiometer.
* Built-inloudspeaker enables
monitoring of soundin AM/FM.
* Meter measurement in voltage
and dB from 20,V (26dB/uV).
* Continuity tester 0-500 ohms.
* Fully portable (battery).
* Sturdy carry case.
Price £259.00 + £38.85 V.A.T.
SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS is ntended
for use in production, nstaliation and service of both colour and monochrome TV sets, video
and computer monitors. in arder to control and adjust the vanous parameter eght switgh,
atterns are provided. The technician has ready access to Laboratory, workshop and beld use
as the Generator has been designed using the latest micro-technology to achweve truly pocket

sizeinstruments (nternal re-chargeable Ni-Cd's. Supplied with 3V power supply charger
Size 131mmx81mmx 23mm

T.V.PATTERN GENERATOR PAL MC11B UK
« BandIV(21-34) * O/Put 10mVinto 750hms
« Band lli(5-12)  * Sound output

« PALI Price£124.95 + £18.74 V.A.T.

PAL VIDEO COMPOSITE GENERATOR

« PALB.G.I * Audio O/Put 10mv
« O/PutIVp.p. (@ 750hms = Switching 12V (@ 4K7ohms

Price £124.95 + £18.74V.A.T.

R.G.B. PATTERN GENERATOR

« O/Putsigs. Pos. RGB  « O/PutTTLSVP-P
Neg. Composite * Blank Pulse etc. CCIR

Price£111.95 + £16.79VA.T.

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

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

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

Size 75x100x40 mm. Supply 240V AC

Price £25.99 + £3.90V.A.T.

THANDAR SC110A PORTABLE OSCILLOSCOPE - Fulitrig. fac. inc. TVframe etc.
N = » Only 2V4" thick » Battery or mains adaptor

- « Fitsinabriefcase  » Size 255mmx 148mm x 50mm

* Sens. 10mV ACCESSORIES

* Bandwidih 10MMZ 50y Cage 06,25 + £0.93VA T,

Probe £7.50+ £1.30V.AT.
Price £249.00 + £37.35 V.A.T. rove 7 50

DIGITALLCR METER |N5ULAi|5N I EgT!a 500V
» LCD Display » Electronic battery
operated
« 18 Ranges *» Measunng Voltage
« Inductance 1uH-2H 500V DC
» Capacitance 1pf-200pf | _a » Measuring Range
* Resistance 1 ohm - 20Mohm 0-100Mohm
* High acuracy » Centre scale 2Mohm
Price £95.00 + £14.25 V.AT. || Price£65.00 + £9.75V.A.T. -

U.K. POST PAID, export enguines weicome. Visa/Access or cheque with
order, payabie B.K. Electronics. Official Orders welcome from Gowt. Depts
Colieges, P.L.C.'s etc. Large S A.E. for technical leafiets of complete range.
Delivery normally within seven days.

BARCLAYCARD
VISA

828

DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
» Pocket Size = « Pocket Size
« ~50°Cto+750°C \ « 8Dig. LED
+ 1°CResolution - Display
« 0.5"LCD " " .« Freq. Range
« Supplied with \ E_ 20Hz to 200MHz
thermocouple V"0« Resolution0.1Hz
; « Sensitivity 10mV
Price £59.50 + £8.92V.A.T. Price £89.00 + £13.35 VAT

Mains Adaptor £7.30 + £1.09V AT

» N} A
Access 1 ,
A O A O D-O

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

* LCD display * Full scale +1 digit Case Included

The THANDAR TP1 LOGIC PROBE and TP2 LOGIC
PULSER are effective and economical tools for checking
both TTL and CMOS circuits. TP1 can show 14 different
circuit conditions and can detect pulses down to typically
. 10ns. TP2 caninject a signal directly into a circuit without
Price £23.00 4amaging sensitive components. Together they can
+£3.45V.A.T. stimulate and monitor responses of components ‘in

each circuit', greatly aiding fault finding
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ELC EAST LONDON COMPONENTS SRoM 80p  LA7B0O 1800 TA7270 250p 25AT26 250 258-548 wp 251345 30p 2502238 s0p 250523 1509
b AN214 170p  LM37T 8op  TA7271 275 2SATR 20p  258-554 170p  25C-1359 20p  25C-2240 25p  25D-525 700
AUDIO TELEVISION VIDEO mgas 3«1.: M723 509 mgg ggv gg:—;;g Sg: 258557 150p  25C-1368 ap 25“2;; 30p 233% 70p
AN2T2 00 M7 20 p - 258-558 500 250-1382 A0p 2502 s0p  2SD- 509
COMPONENTS AT VERY KEEN PRICES [t W e oy TAZM 20y BATH 1 2850 By 250183 3 256278 Tsp 250570 w
= 4 AN318 600 oo 0 TAI29 400p 2SATT 130p  258-561 20p 2501384 359 252320 250 250571 30p
TEL: 081-472 4871 ANS11 1 3y ot B tas) e AT 509 25B-562 Bp 250-1393 W 250235 120p 250592 200
REMOTE CONTROLS FROM £12.99 N5010 T L 125“ TA7281 270p 2SA-TH 60p  25B-564 Top 250-1398 70p  25C-2371 45p  250-600 80p
. AN5265 320p M51104L ‘m’ TA7282 260p 2SA-798 86p  25B-566 110p  25C-1399 60p 25C-2427 80p  250-612 40
VIDEQ HEADS VIDEQ BELT XITS ANS410 350p P TA7299 400p 2SA-817 25p  25B-568 40p  25C-1403 250p  25C-2440 70p 250613 T0p
VC FERGUSON 3HSSV sop  HITACH! AN5431 250p  M545485 400p  TA7680 480p  25A-841 40p 25859 B0p  2S5C-1413LA  240p  250-2458 3 250-621L  4Sp
J¥C FERGUSON aHsswx m'oo" VI-S000  £1.25p ANDISS 250p  MB3705 180p  TBASOO d0p 25A-B44 159 256596 TS50 2501417 209 2502482 ap 250636 250
LSO 2200 10 B5p  ANSS1 275  MB3722 3top TBAB2OM  S0p ?SAB61 50p 25B-618 s 2501445 280p  25C-2500 3 250637 200
S .M vrosm 85p  ANSG20 330 MB370 2000 TBASO  120p 25872 2p 258631 p  25C-1446 60p  25C-2501 85 250639 25
PANASON ?‘H A 0.000 V11133 £1.008  ANSS00 1508 w3731 ao0p JOAIS1S  250p 25A-893 150  258.632 p 2501447 750 25C-2502 90p  250-641 3109
S OIC v £15.00p V1526365 £1.75  ANG34! 30 weae sy TOAIGZ0  300p 25A8% Bp 25663 Sip 2501354 J0p 250257 4slp 230666 259
S ONIE et £30.200  suamp ANGMA WD oo 25, TDAIOSA 100 254899 Bp 258641 Wp 250173 e 2246 2 20667 25p
';ANASBN}E m;g gﬂ%ﬂ VC.381 855 AN63SO swp e oy TDR03 100p 2540 35p 258643 2y 2501474 Wp 2502550 20p  250-669 ™
HITACH! VT8000/9000 ninp VC-496 £1.00p  AN7145 195p STKA3 49 TOA2005 130p  25A-905 20p  25B-644 159 25C-1475 a5p 25C-2555 150p  250-687 60p
Ta -39 VC-585 £1.00p  AN7156 240p 00 T0A2575 200p 25A-915 30p  25B-647 30p  25C-1507 50p  25C-2564 230p  250-716 1200
HITACHI VT11/33 £17.99p VC-651800 £1.00p  ANT161 325p STK435 5100 TDA2S77 250p 25A916 0p  25B-648 55p  250-1509 45p  250-2565 260p 250-718 130p
EIIIEIII m;@%ﬁ? g:ggg VI:)LI% gé’ﬂ: AN7168 260p gms 522 %AZ&’:BI 200p g:-gw 359 25B-649 a0p  25C-1514 40p 2502570 50p zsgrm gu
4 . g . AN7171 425p K460 7 A2593 150p 921 0p  28B-673 80p  25C-1520 850  25C-2575 25p 25D-725 P
;IaH%E rangpsm/sw £22.99p VC9300  £1508 g0 4250 STK461 7200 TDA2653  350p 254 50p  25B-681 250p  25C-1550 60p  25C2517 1259 250-745 250p
AMsmﬁo g‘; £19.99  FERGUSON AN7178 270p  STK4I 7800 TOA3560  320p 25A-950 259 258-68 1200 25C-1567 60p 2502579 130p  250-748 150p
S F £20.95p  3v22 £1.808  As32 U0 STKaES soop TOA361  300p 254958 05 258-668 1305 2501568 80p 2502580 1759  250-761 50p
SAISHO. HINARI £20.95p  3v23 [ 1800 ooz sogp TOASS2  260p 254962 605 258-6% asp 2501573 ap 2502581  200p 2SDTT3 30
SHARE fig.a0p 228 oy BAsH2 B0 oo s, DA 300p ZSA 65p 255705 2009 2501577  800p 2507562 AGs  2SD-781 30p
VIDEQ IDLERS W43 ‘35 BAS406 280p TOA3651  250p 25A-%6% 259 238.716 30p 25C-1584  600p 2502603 20p 250788 p
3V29 TAKE UP 1DLER SLAS)  purconic P BAs40 220 g:;?gg :g: ToAgE%2 4250 e ] 2o s Top 2501627 3 250-2611 wp 250789 25
VT PLAY R X BA6109 180p TOA4500 p ‘ 258-718 T0p  2SC-1667 150p  25€-2631 40p 250-792 340p
v o € Boey Mk % paco0s 2s0p ST 9000 TDAMS03 400D  onoa Yo 25873 Zp 2501660 85p 2SC763  ADp 2SD7%4 500
VC 0005GEZZ 1950 v tists A 2509 STK2250 9200 TDAS0S  300p 254985 Gop 25074 259 25C-1670 85p 252660 I B0 00
VC 0006GEZZ £1.95 7 S BA62I 3009 STK3041 600p TDA4G00  200p 25A-997 258-756 31 25C-1675 200 25C-2688 50p  250-836 859
VC 651 IDLER ASSEMBLY ts.ss: zI% :1;?: BAG238 200p  STK3042 600p TDA7240  300p 25A-999 323: 258.757 350p  25C-1677 80p 250-2753 50p  25D-837 80p
NV 370 IDLER £2,95p NV-7000  £1.00p BAB2Z39 250p  STKA121 soop TDAB180 500p 25A-1015 20p  25B-764 255 2SC-1708 20p  25C-2781 50p  25D-838K 4750
FISHER 615/625 IDLER £3.50p NV-G10 £1.10p  BAG304 1900 5TR4131 650p TDA9S03 240p 2SA10'6 200 258-772 ap  25C1722 60p  25C-2785 50p 25D-845 250p
FISHER 615/625 £350p  FISHER HA1366 1600 grkarat gs0p  UPCIO31 180p 25A 1020 30p  258.792 45p  25C-1756 40p  25C-2791 325p  250-850 260p
FISHER GEAR ASSEMBLY £5.00p FVH-905910 £1.90p TIA1367 3000 criaan gy UPCIBI 110 g—}f”ﬂ 200 258.793 3 2501758 30p 2502792 5 250-859 100p
VT 11 CLUTCH ASSEMBLY 99p FH-710725 £iop HAIEE 1600 cricang s UPCIIBZ 1100 5506 = BT 200p  250-1760 85 25C-2044 1750 250-863 70
IDLER TYRES FOR MOST MODELS 50p ' HA1377 W00 asn m" UPC1185 230 55, 4094 1o0p 258837 60p  25C-1775 20p  25C-3078 40p  250-869 320p
CASSETTE HQUSING 3V35145 £209%  eotGsec oo N 400p P UPC1183 2759 2341095  z7sp 258856 60p  25C-1815 1 25C3156  35p  250-870 3200
PINCH ROLLERS FOR MOST MODELS £2.95p v3.19 fooop hA138 210p STKA61 800 UPC12SP  200p 2sa1i02  fedp 238857 60p 2SC1B19  Sop 2503179 200p 250873 x20p
AMSTRAO MOD KIT £6.99p B HA1392 230p STK4162 1000p  UPC1230 210p  25A-11 200p 258861 60p 25C-1845 20p  25C-3182 250p  250-880 40p
AMSTRAQ MOD. KIT £7.99p AMSTRAD HA1394 280p  STK4171 1000p UPCI263  230p  2SA-1106 200p  25B-886 65p  25C-1846 4sp  250-3284 1759 25D-882 70p
UNIVERSAL CASSETTE LAMP 309 JERAS00 D130 HAvae 395 STKat72  1i00p  UPCI277  240p  25A-1110 60p  25C-789 50p 2501848 4sp 2503208 120p 250-898B  260p
SHARP CASSETTE LAMP 500 cni £ At 255 STKA19) 10op UPC1278  240p 2841123 40p 250790 80p  25C-1875 260p  25C-3506 250p 250917 180p
SHARP REEL MOTOI 499 JALMPH 000y A1 240p  STKS315 6500 UPC1288  400p %IIII 2209 25C-815 159 25C-18%0 20p 2503519 150p 250951 1759
HITACHI MODULE HM6251 5000 o ’ II:II;I; m: STKS325 650p H%}m :gp e 4 gcgg 25p gIg 30 223 1o8 IzIII" ggg ggg 0
3V29 TENSION BANO 1.9 STK5338 700p p y : wp 2501 250p  250- p - p
evERaR TRIPLERS 50y 7 L haias 4loy STkstrt  62sp UPCIRS 3200 seailey  Jayn 250839 7 25C1913  100p 250 23¢ wp 2501128 8Op
CIRCUIT PROTECTORS ICP 80p  SANYD HAN227 25 STR9012 600p UPC1378  210p  2SA-115 60p 25C-929 2p  25C-1914 30p 250235 40p  25D-1134 80p
10 F | VTC-5000 65p  HA11235 170p  STK5482 s20p UPC1470 25A-1180 200p 2SC-941 25p 2501922 275p  25D-288 80p 2S0-1135 %30p
II'XHIL?PSOIBZ;I\I G IIg IaArrE RY ‘ggp HA11423 210p  STK7308 580p 25A-1220 S0p 250945 20 250-1923 20p 250-299 160p 2501138 60p
CK 2.3 _ sues a2 sose stkrds  coop  TRANSISTORS  2sa1232 175 2sceso g5p  25C 1041 4gp 250313 ap 2801153 s0p

£1.50p
ELC EAST LONDON COMPONENTS HAT2413 215  STR451 480p  25A-473 A 40p 2501942 190p 250-315 759 2801207 50
HA13001 195p  STR4090 650p 2SA-489 55p " 25(-998 300p 25C-1945 250p 250-325 45p  250-1265 100p
L()GI?D%LII\SEngAgRgIEIIE_ (%SE;;A%’n LA426] 300 STRA00 600 29A-490  dGp RwIRE R astaie 3% 250a069 16l 25033 80p 2501267  140p
- TEL: UB1- LA4270 300p STRS0103  S00p 2SA-495 25p Sepir ) ZCim sty 25C1980 255 25D-400 200 2501273 1009
OPEN SA 10 7PM b ocem B oae om BR OB D 2 oa S RN RRER
. : 3 041 - . . 3 0 "
two minutes walk from Upton Park Tube Station  (assss 206 STRAR0  d%0p  25A oo M iz o 2502000 g sop 2501397 200p
LA4460 170p  TA7205 100p 25A-628 T0p  25B-512 100p  25C-1213 60p  25C-2022 B0p 25D-424 250p 2SD-1398 170p
PLEASE PHONE Us IF WHAT YOU NEED LA4461 1700 TA7193 400p 25A-672 30p 258514 100p  25C-1214 40p  2SC-2026 45p 25D 426 1508 2501426 275
IS NOT LISTED AS WE HOLD THOUSANDS LA4465 425 TA7203 180p  2SA673 20p 258527 p 501222 20p 2502057 259 250-427 150p 2501427 2759
OF ITEMS IN STOCK LA#6E 4250 7a7222 1200 2SA677 60p ;3-522" 409 5501226 750 25C-2068 50p 250428 150p  250-1432 2509
o fy v 26 Ta7229 300p  25A-683 2p X Bf;’“ % 25C-1306 759  2SC-2073 50p  250-438 4sp 201439 200p
ADD 70p P/P ADD 15% VAT v B0 a7z Top 294684 Alp eeind W osciT 2y 2020 G 20461 T ADME
ALL GOODS DESPATCHED SAME DAY A1508 260p  TAT240 260p  2SA-697 45p 53Ry sp 25C1318 259  250-2153 atp  25D-468 259 25D-1453 170p
PRICE SUBJECT T0 CHANGE WITHOUT NOTICE LA4520 230p TAT241 2608 2SA-715 350 258544 s0p 25C-1327 209 25C-2229 25  2S0-47t 30p  250-1487-02  520p
LA4700 4250  TA7245 400p 25A-720 20p 2SB-545 150p 25C-1328 25p  25C-2230 p  250-476 60p 2S0-1437-06  520p
VISA ACCESS ACCEPTED. MIN ORDER £5.00 (5512 W0p  TA7269 550p  2SA-T22 40p 258546 705 25C-1344 308 25C-2236 3p  250-478 100p 2850 25

New and rebuilt for most makes of T.V.

including: Hitachi, Panasonic, Philips, Thorn,
Toshiba, Sharp, Sony Mullard 20AX, 30AX, 45AX, F.S.T.

Special offer: 14" Colour Tubes from £39 + V.A.T.
Two year guarantee with a four year option.

N

EXPRESS T.V. SUPPLIES
THE MILL, MILL LANE, RUGELEY, STAFFS WS15 2JW

Price list available on request.

AGENT
LONDON
081-863 9371

AGENT AJC
RUGELEY BRISTOL SOUTH-WEST
0889 577600 | 0454 316285 0395 266210

HEAD OFFICE

THRIFTY SPARES (WALES)

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

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

MIXED BOOSTER . . £12.50 MECHCOM . ... £15.00
SERVOPANEL ... .. £15.00 DRUMASS . £12.50
LOADINGMOTORASS ... ... ... £10.00 CAPSTANMOTOR ... ... . . £15.00
BOTTOMBOARD ... £20.00 POWERPANEL. . . £15.00
MODULATOR . £15.00 TUNING BOARD. £17.50
ALL ABOVE PRICES VAT INC.
MANY MAKES OF TV USED SPARES ALSO IN STOC
TVTUBES A1 TESTED oo . £20.00

OPENING HOURS 9am-1pm — 2pm-5pm B
POSTAGE & PACKING £2.00 ORDERS OVER £50 P&P FREE
DON'T DELAY PHONE 0222 344218 TODAY 24 HOUR ANSWER PHONE

TELEVISION SEPTEMBER 1990

MAKE YOUR INTERESTS PAY!

Train at home for one of these Career Opportunities

over the past 100 years more than 9 million students throughout
the world have found it worth their while! An 1ICS home-study
course can help you get a better job, make more money and have
more fun out of life! ICS has over 90 years experience in home-
study courses and is the largest correspondence school in the
world. You learn at your own pace, when and where you want
under the guidance of expert 'personal’ tutors. Find out how we
can help YOU. Post or phone today for your FREE INFORMATION
PACK on the course of your choice. (Tick one box only!

TV, Video &
Hi-Fi Servicing

[ ]

Electronics

Basic Electronic
Engineering
(City & Guilds)

Refrigeration &
Air Conditioning

[

Electrical Car

Engineering [ Mechanics U
Elec. Contracting/ computer
tnstallation [] Programming ]
GCSE/GCE/SCE over 40 examination 0

subjects to choose from

(
I
I
I
I
I
I
I
I
I
I

| Name:
| Address:

__P.Code

International Correspondence Schools, Dept. EGS90,
312/314 High Street, Sutton, Surrey SM1 1PR.
Tel: 081-643 9568 or 041-221 2926 {both 24 hours).
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servicing the fulure
%" WHAT THE WHOLE TRADE { Xy P
WY THE ALL KE® HRS CATALOGUE &p

S
s “YOU WON’T BELIEVE YOUR EYES” 7
OVER 650 PAGES PACKED WITH EVERYTHING FOR THE

SERVICE, RETAIL & COMMUNICATION TRADE

% OVER 140 PAGES |
FULL COLOUR

% BRAND NEW
FORMAT

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

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

BDY 2 6V 1A mains transformers upright mounting with
fixing clamps.

BD11 1 64in speaker cabinet ideal for extensions, takes
our speaker. Ref BD137.

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

BD22 2 25watt loudspeaker two unit Crossovers.

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

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

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

BD45 1 24hr time switch, ex-Etectricity Board, automati-
cally adjust for lengthening and shortening day,
original cost £40 each.

BD49 5 Neon valves, with series resistor, these make
good night lights.

BD56 1 Mini selector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse
into motor, moves switch through one pole.

BD67 1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as
water level in water tanks.

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

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

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

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

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

BD139 6 Microphones inserts - magnetic 400 ohm aiso act
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4
coil sets with notes on making ¢/o relays and other

adgets

BD149 6 Safety cover for 13A sockets — prevent those
inquisitive littie fingers getting nasty shocks

BD180 6 Neon indicators in panel mounting holders with
lens.

BD193 6 5amp 3 pin flush mounting sockets make a low
cost disco panel

BD199 1 Mains solenoid, very powerful, has tin pull or
could push if modiied.

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

BD211 1 Electric clock, mains operated, put this in a box
and you need never be fate.

BD221 5 12V alarms, make a noise about as foud as a car
hom. Siightly soiled but OK.

BD252 1 Panostat, controls output of boiling ring from
simmer up boil.

BD259 50 Leads with push-on Yain tags — a must for hook-
ups — mains connections elc.

BD263 2 QOblong push switches for bell or chimes, these
can mains up to 5 amps so could be foot switch it
fitted into pattress

BD268 1 Mini 1 watt amp for record player. Will also change
speed of record player motor.

BD305 1 Tubutar dynamic mic with optional table rest.

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

BD548 2 3.5V relays each with 2 pairs changeover
contacts

BD667 2 47 uf non-polarised block capacitors, pcb

mounting.

There are over 1,000 items in our Catalogue. if you wanta
complete copy please request this when ordering.

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

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

MAINS OPERATEO MICROWAVE CONTROL PANEL with touch
switches. This unit has a 4 digit display with @ buitt in clock & 2 relay
outputs — one for power & 1 for pulsed power leve!. Could be used for all
sorts of Umer control applications Only £6.00. Our ref. 6P18

EQUIPMENT WALL MOUNT. It is a multi-adjuStable metat bracket that
could be used for mounting flood light, loud speaker, TV camera. even a fan
and on almost any sort of wall o ceiling even between wall and ceiling. Our
price only £3. Our ref 3P72. Or 2 for £5. Qur ref 5P152.

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

GEIGER COUNTER KIT. Complete with tube, PCB and all components. 9V
operation. Only £39.00. Ref. 39P1

COPPER CLAD PANEL for making PCB. Size approx 12in long x 81%in
wide. Double-sided on fibregtass middle which is quite thick (about 1/161n)
50 this would support quite heavy components and could even form a
chassis to hold a mains transformer, etc. Price £1 each. Our ref BD683

POWERFUL IONISER
Generates approx. 10 times more IONS than the ETI and similar
circuits. Wil refresh your home, office. shap workroom etc
Makes you feel better and work harder — a complete mains
operated kit, case included £18.00. Our ref 18P2

REAL POWER AMPLIFIER for your car, it has 150 watts output.
Frequency response 20hz to 20Khz and signal 1o noise ratio, better than
60 d/b. Has busilt in short circurt protection and adjustable input tevel to suit
your existing car stereo, so needs no pre-amp. Works into speakers. Ref.
30P7 described below. A real bargain at only £58.00. Order ref: 57P1

REAL POWER CAR SPEAKERS. stereo pair output 100w each.
4.Ohm impedence and consisting of 612" woofer, 2" mid range and 1"
tweeter. Ideal to work with the amplifier described above. Price per pair
£30.00. Order ref* 30P7

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

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

12" HIGH RESOLUTION MONITOR. Amber screen, beauti-
tully cased for free standing. needs only a 12v 1.5 amp supply
Technical data is on its way but we understand these are TTL input
Brand new in maker's cartons. Price: £22.00. Order ref: 22P2.

MICROWAVE TURNTABLE MOTOR. Complete with weight
sensing electronics that would have varied the cooking time ideal for
window displays etc. Only £5 00. Ref: 5P185.

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

COMPUTER KEYBOARDS. Brand new uncased. Only £3.00 each.
Ret: 3P89,

PANEL METERS. 270 deg movement. New. £3 00 each. Ret: 3P89

SURFACE MOUNT KIT. Makes a super high gain snooping amplifier
on a PCB less than an inch square! £7 00 Ref: 7P15

CB CONVERTERS. Convents a car radio into an AM CB receiver
£4.00. Ref: 4P48

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

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

BUSH RADIO MIDI SPEAKERS. Stereo pair BASS reflex system,
using a full range 4in driver of 4ohms impedance. Mounted in very nicely
made black fronted wainut finish cabinets. Cabinet size approx 8'/2in wide,
14in high and 312in deep. Fitted with a good length of speaker flex and
terminating with a normal audio plug. Price £5 the pair. Our ref 5P141.

31%in FLOPPY DRIVES. we stil have two models in stock: Single
sided, 80 track, by Chinon. This is n the manufacturers metal case with
leads and ICD connectors. Price £40, reference 40P1. Also a double
sided, 80 track. by NEC. This is uncased. Price £60.00, reference 60P2.
Both are brand new.

VERY POWERFUL 1 2 VOLTMOTOR. 14d Horsepower. Made to
drive the Sinclair C5 electnc car but adaptable to power a go-kart, a
mower, a rail car, model railway, etc. Brand new. Price £20. Our ref 20P22.

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

ONLY £6 EACH. 13" Ref 6P10, 16" Ref 6P11.

PHILIPS LASER
This is helium-neon and has a power rating of 2mW.
Completely safe so long as you do not look directly Into the
beam when eye damage could result. Brand new, full spec,
£35. Mains operated power supply for this tube gives 8kv
striking and 1.25kv at SmA running. Compiete kit with case
£15, ditto for 12v battery. £25 uncased. Ret 25p13.

ORGAN MASTER. is a three octave musical keyboard. tt s beautifuily
made, has full size (pano size) keys. has gold plated contacts and 1s
complete with ribbon cable and edge connector. Can be used with many
computers, request information sheet. Brand new, only £15. Our ret
15P15

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

12VOLT BRUSHLESS FAN. Japanese made. The popular square
shape (4%2in x 4%2in x 13ain). The electronically run fans not only
consume very fittle current but aiso they do not cause interference as the
brush type motors do. ldeal for cooling computers, etc., of for a caravan.
£8 each. Our ret 8P26

MINI MONO AMP. on p.cb. size 4" x 2" (app.)
Fitted volume control The ampiifier
has three transistors and we estim-
ate the output to be 2W rms.

More technical data wili be included
with the amp. Brand new,

perfect condition, offered at the very
low price of £1.15 each of 13 for £12.00

TV SOUND DECODER. Nicely cased, mains powered with 8

channels. Will drive a small speaker directty or could be ted into Hi Fi
system etc. £12.00 each. Ref 12P22

2KV 500 WATT MAINS TRANSFORMERS. suitabie for high

voltage experiments or as a spare for a microwave oven etc. £10.00. Ref
10P93.

STC SWITCHED MODE POWER SUPPLY. 220v or 110v
operation giving 5v at 2A +24 at 25A +12 at .15A and +90v at 4A
£12.00 each. Ref 12P27

BULL ELECTRICAL

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

MAIL ORDER TERMS: Cash, P.0. or cheque with order. Piease add £2.50 Service

Charge. Monthly account orders accept from schools and public companies.

égcgssz &787card orders are accepted — minimum £5 Phone {0273) 203500, Fax
73 230

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

Superb value at only £12.00. Ref 12P24 or 2 for £20.00. Ref 20P29. Also
some 12V 1.9AH £7.00 Ref 7P19.

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

SUB-MIN PUSH SWITCHES. Not much bigger than a plastic transistor but
double pole PCB mounting. Three for £1. Our ref BO688

AA CELLS. Probably the most popular of the rechargeable NICAQ types. 4 tor
£4 00. Qur ret. 4Pa4

20WATT 400HM SPEAKER. With built-in tweeter. Really welt made unit which
has the power and the quality for hi-fi reproduction. 61/2in diameter. Price £5. Qur
ref 5P155. It 15 heavy S0 please add £1 to cover postage f not collecting.

MINI RADIO MOOULE. Only about 2in square with ferrite aenal and solid dia
tuner with its own knob. It is a superhet and it operates from PP3 battery and would
drive a crystal headphone direct but be better with our mini mono amp Price £1.
Qur ref BO716

MOSFETS FOR POWER AMPLIFIERS ANO HIGH CURRENT OEVICES. 140v
100w pair made by the famous Hitachi Company. Available in H pack. Ref: 2599
and 2SK343. Ref. 4P51

TIME AND TEMPERATURE LCD MOOULE. A 12 hour clock a Ceisius and
Fahrenheit thermometer a too hot alarm and a top cold atarm. Approx 50 20mm
with 12.7mm digits. Requires 1AA battery and a few switches. Comes with full data
and diagram. Price £9.00. Qur ref: 9PS.

REMOTE TEMPERATURE PROBE FOR ABOVE. £3.00. Qur ref: 3P60.

600 WATT AIR OR LIQUIO MAINS HEATER. Smail coil heater made for heating
air or hquids. Will not corrode, lasts for years. Coil size 3in x 2in mounted on a
metal plate for easy fixing 4 dia. Price £3.00. Ret: 3P78 or 4 for £10.00. Our ref
10P76

EX-EQUIPMENT SWITCHEO MOOE POWER SUPPLIES. Various makes and
specs but generally +—5. +— 12v ideal bench supply. Only £8.00 Qur ref: 8P36.

ACORN DATA RECOROER. Made for the Electron or BBC computer but suitabie
for others. Includes mains adaptor, leads and book. £12.00. Ret 12P15.

PFTE COATED SILVER PLATED CABLE. 19 strands of .45mm copper will carry
up 1o 30A and is usually indestructable. Available in red or biack. Regular price is
over £120 per reel. Qur price only £20.00 for 100m reel. Ref. 20P21 or 1 of each
for £35.00. Ref 35P2. Makes absolutely superb speaker cable!

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

10 MEMORY PUSHBUTTON TELEPHONES. These are customer returns and
‘sold as seen’. They are complete and may need shight attention. Price £6.00. Ref:
6P16 or 2 for £10.00 Ref: 10P77. BT approved

25 WATT STEREQ AMPLIFIER IC STK043

with the addition of a handful of components you can build a 25 watt stereo
amplifier. Supplied with circuit diagram. £4.00. Ref 4P63.

SPECTRUM SOUND BOX. Add sound to your Spectrum with this device. Just
piug in. Complete with speaker, volume controi and nicety boxed. A snip at only
£4.00. Qur ref. 4P52

BBC JOYSTICK INTERFACE. Converts a BBC joystick port to an Atari type port
Price £2.00. Qur ref: 2P261

TELEPHONE EXTENSION LEAD. 5mm phone extension tead with plug on one
end, socket on the other. White. Price £3.00. Our ref: 3P70 or 10 leads for only
£19 00! Ret: 19P2

LCO DISPLAY. 412" digits supplied with connection data £3.00. Ret: 3P77 or 5
for £10. Ref- 10P78

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

REVERSING LIGHT ALARM. Fits to car reversing light and sounds when
reversing. Only £2.00. Qur ref: 2P248.
BASE STATION MICROPHONE. Top quality uni-directional electret condenser
mic 600r impedence sensitivity 16-18Khz - 68b built in chime compiete with mic
stand bracket. £15.00. Ref 15P28
MICROPHONE STAND. Very heavy chromed mic stand. magnetic base 4" high
£3 00 f ordered with above mic. Qur ref. 3P80
SOLAR POWERED NICAD CHARGER. 4 Nicad AA battery charger. Charges 4
batteries in 8 hours Price £6.00. Our ref: 6P3
HIGH RESOLUTION MONITDR. in biack and white. uses Phitips tube M24/
306W. Made up in a lacquered frame and has open sides. Made for use with OPD
computer but suttable for most others. Brand new, £20.00. Qur ret: 20P26.
MAINS 15 WATT SOLDERING (RON. Price £3.00 Qur ref: 3P65.
SOLOERING IRON STAND. Pnce £3.00. Our ret: 3P66
SHARP PLDTTER PRINTER. New 4 colour printer onginaily intended for Sharp
computers but may be adaptable for other machines. Compiete with pens, paper
etc. Price £16.00. Qur ref- 16P3.
CENTRONICS ADAPTER KIT for above plotter printer converts it to Centronics
compatibie. Price 1s £4 00 Ref: 4P57
CAR IONIZER UNIT. improve the air in your car, clears smoke and helps prevent
fatigue. Case req Price £12.00 Qur ref: 12P8.
NEW £M BUG KIT. New design with PCB embedded cort v operation. Priced at
£5.00. Qur ref. 5P158.
NEW PANEL METERS 50UA. Movement with different scales that are brought
into view with 3 lever Price only £3.00. Ref: 3Pgt
STROBE LIGHTS. Fit a standard edison screw light fitting 240V 40/min. tlash rate
avaliable in yellow and green. Compiete with socket. Price £10 each. Ref. 10P80
{state colour required)
ELECTRONIC SPEED CONTROL KIT. Suitable for controlling our powerful 12v
motors Price £17.00. Ref: 17P3 {heatsink required).
EXTENSION CABLE WITH A OIFFERENCE. It is flal on one side making it easy
to fix and ook tidy. 4 core, suitable for alarms, phones etc. Our price only £5 00 for
50m reel. Ret: 5P153
METAL PROJECT BOX. Ideal for battery charger, power supply etc_ Sprayed grey
size 8" x 4" x 4% Louvred for ventiation Price £3.00 Ret: 3P75.
YUASHA SEALEO LEAD ACID BATTERIES 6V 10AH ONLY £9.00 eachor 2
lor £15.00. Ref 15P37
PC STYLE CASES 18" x 18" x 6" Complete with fan and gril iluminated power
switch and IEC filtered power input piug. Priced at only £15.00. Ref 15P18.
PC POWER SUPPLIES. Brand new with built in fan and power switch on the back
+5 -5 +12 -12v 150 watt made by AZTEC £25.00 each. Ref 25P18.
BOSOHERT SWITCHED MODE POWER SUPPLIES. +5at 15A +12a1 3A-12
al 2A +24 at 24 220v or 110v input. Brand new and guaranteed. Retail price Is
£180!! Ours £20. Ref 20P30
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6" x 9" SAE FOR FREE COPY
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COVER PHOTO

This month’s cover photograph shows
the AVTS retrofit NICAM board,
between headphones. A series of arti-
cles on NICAM starts on page 846.

CORRECTIONS

The Panasonic machine mentioned un-
der the heading "no picture” in VCR
Clinic last month, page 768, should
have been NV370, not NV730.

The Hitachi prototype dynamic RAM
mentioned in last month’s leader is a
64Mbit device.

Several readers have queried the
3kQ linear potentiometer VR3 in the de
luxe component tester (July issue).
This value is no longer generally avail-
able. Use a 5kQ control. A suitable type
is available from RS Components un-
der order code no. 173-221.
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Added Value

A couple of letters in our correspondence pages this month raise interesting points about
the design of modern consumer electronic equipment. In a particularly trenchant letter
G.R. Darby queries the point of using a switch-mode power supply in a VCR. There
seem to be no appreciable advantages in terms of efficiency, convenicnce or cost. As for
servicing, the trying fault patterns to which such power supplies are prone make them
much less easy to handlc than the conventional series regulator.

This is all perfectly true and one sympathises with these arguments. Nevertheless
one's feeling is that the switch-mode power supply will become the norm in this
application come what may, simply because this type of power supply is becoming an
electronics industry norm. Once that happens, other approaches come to be regarded as
obsolete and designers tend to forget how to use them. The poor old service engineer
has to live with the consequences, as usual.

There is in electronics, as in most other fields, a sort of fashion clement. Once it
becomes the accepted practice to do things in a certain way, €.g. to use a chopper to
provide several regulated rails, then that’s the approach that will tend to be used without
more ado. There’s a certain industrial logic in this, even if the use of a particular
approach in a particular application may be questionable. The chopper is a brilliant
approach to power supply design, efficient and economical. Having come to predomi-
nate in so many fields, designers probably don’t give a second thought to using it.
There’s also the point that once you get chips that will take care of most of the design
work, e.g. sophisticated chopper control chips at a reasonable price (for the setmaker),
it's sensible to make use of them — though the particular switch-mode power supply
design that was commented upon uses a discrete component circuit. Then again, it bears
a close resemblance to the design used in certain Thomson CTV chassis. Obviously the
Thomson enginecrs are used to it and like it. So it does seem to be a case of a design
department adopting the same approach to different applications.

You could possibly regard this use of a chopper power supply as a benefit provided by
the general march of progress in electronics. A case of value added derived from
advances in electronic technology generally. This brings us to the heart of the matter.
The success of the Japanese consumer electronics industry in recent years has stemmed
largely from its willingness to keep design under continuous review and make optimum
use of what becomes available to the industry. That's part of what all their R and D
work achieves. You get a series of designs for say VCRs in which novel extras are
continually being transformed into the norm. All right, so most owners never use many
of these features, and in this respect it’s wasteful to have all that extra circuitry sitting
there in VCRs across the world, never being used. But that’s probably not how a
Japanese marketing man would see it. He'd say that if you don’t incorporate as many
features as you can your competitors will and your product won't sell. The customer can
be sold extra gadgetry even if he never uses it. He'll certainly want it if it costs little or
nothing extra. So maybe we have Japanese marketing to blame for all this added
complication in the design of consumer electronics products. You won't find most users
complaining however, and why should they when they’re given added value?

This isn’t the whole story of course. There are some developments — tuning and
control arrangements for example — that are decidely user unfriendly and simply lead to
distress and irritation. The great art in successful development and marketing of
consumer electronic equipment is in getting this right. And here we have to acknowl-
edge the achicvement of Alan Sugar, who built up Amstrad on the basis of looking
carefully at what could be offered the customer, selecting the features that would be
beneficial and sell, then getting the package right. The story is told in a recent book,
Alan Sugar: The Amstrad Story, by David Thomas, published by Centuary at £14-99. It
scems that despite having negligible knowledge of electronics he has the knack of
understanding systems clearly and being able to exploit their possibilitics, giving
customers what they want even before they know it. His success has been deserved, in
seeking to ofter the market casy-to-use, low-cost products that nevertheless contain
high-technology features. It’s amazing that he was able to leave so much of the rest of
the industry standing.

He hasn’t of course left the JVCs and Sonys of this world standing, as they power
ahead with ever more new and sophisticated technology to offer the consumer. Their
success derives from their famed R and D efforts. And therein of course lies the reason
for the failure of the UK’s consumer electronics industry. Could it have succecded had
the finance been available to fund such activity? — poor profitability was always the bane
of the industry. It’s hard to know. The one doesn’t necessarily follow the other, as the
poor financial results recorded by Philips show. Somewhere along the line it seems that
there has to be a sort of Alan Sugar touch, provided in the case of Sony by the remark-
able Akio Morita and by his less well known contemporaries in other Japanese firms.

The UK has not been short of innovation in TV technology. The IBA led the world in
digital video technology through its work on digital standards converters. Other notable
achievements have been teletext, MAC and NICAM. But it’s interesting that these have
all been on the transmission side, provided by the considerable R and D work
undertaken by the BBC and the IBA. Over the years there has been a depressing
inability of the domestic clectronics industry to come up with equivalent advances, to
exploit the technology available, or to show initiative on a world-wide scale. Unfortu-
nately this is all now part of past history. For our added value consumer electronics
products we shall have to rely on the Far East — and what Alan Sugar comes up with!
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CD Player Casebook

Yamaha CDX-630E

This one came in with the usual CD symptom, skipping
and jumping on the outside tracks. It played my Philips
5A test disc up to track 17 then jumped forward to track
19 or 20 and so on. Cleaning the lens made very little
difference, though it did increase the peak-to-peak am-
plitude of the r.f. waveform. Setting up also made no
difference to the fault symptom, so a new laser unit was
ordered. When this was fitted and set up the machine
played all discs normally. The original laser unit was a
Sony K55-150A (see comments in the July Casebook).
This time the replacement supplied was a K55-210A. It
came without a modification sheet so I assume that it’s a
direct replacement. M.L.

Sanyo CP667

The complaint with this machine was no sound. When |
tried it there were all the symptoms of an upset
microcomputer control chip (CPU). The drawer wouldn’t
open. If it was operated manually it immediately closed
and the laser came on for just a couple of seconds but the
focus search routine didn’t take place. These symptoms
were intermittent in that the drawer would occasionally
open at switch on but when a disc was loaded the TOC
would not be read.

I began by checking the reset pulse, then the CPU
clock. These were o.k. The scope showed that data
reached the CPU when the open/close button was de-
pressed, but the control logic output to the loading motor
didn’t alter. Finally I checked the logic level at pin 24 of
IC301 — this pin is connected to the sled position switch.
The voltage at this pin proved to be high when, after the
imtial switch-on, it should be low. The cause of all this
trouble was that the sled assembly didn’t quite return to
the centre of the disc, due to a tiny piece of solder that
was wedged in a tooth in the gear mechanism.

The player now functioned — but with no sound. The
front display indicated that the disc was playing correctly,
i.e. the time elapsed was being clocked, and the player
obeyed track skip commands without difficulty. That chap
in the recent CD player servicing series suggested that if
this is the case the stages beyond the decoder are suspect.
So I moved to the DA converter’s input. Data was
present, but was clearly not correct. Over to the RAM,
1C402. Scope checks on the address lines showed that
address data was present, but when I came to check the
cight data ports I found that data was missing from one of
them — pin 11. The cause of the trouble was a dry-joint at
this pin. It’s a surface-mounted chip, and the leg was
laying on a dry solder bed. Strange: the chap who wrote
that series said that RAM faults are usually associated
with “rushing water” sounds. Well, you can’t win every
time! J.C.

Sony D50

Here’s a word of warning for anyone who has to dismantle
one of these personal CD players for the first time. Your
initial step will be to remove the four screws that secure
the cabinet bottom, and this is the correct thing to do.
Next you’ll probably remove the cabinet bottom itself.
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Reports from Mike Leach, Nick Beer
and Joe Cieszynski

This might be where you make your big mistake. At the
rear of the player, inside, there’s a piece of flexible print
that connects the two-axis device of the laser assembly to
the main PCB. As you remove the cabinet bottom this
piece of print can get snagged and tear. The sad news is
that the print is not replaceable: the only cure is to fit an
entire new laser assembly, at considerable expensc.

The correct way of removing the case’s bottom panel is
to lift the front just slightly so that the lip clears the front
panel, then gently slide the bottom back a little so that it
docsn’t snag the print. This method is not outlined clearly
in the dismantling instructions given in the service manual.

If you have to remove the main PCB you must first
unsolder the flexiprint from the board, otherwise it will
certainly tear.

Many engineers have already come unstuck whilst
handling these players. Here’s an example. A telecom
engineer brought me one of these machines. He said that
it had worked all right but the control knob had become
detached. He’d managed to dismantle the unit and fix the
knob himself, but now it didn't seem to work at all.
Cutting a long story short, the broken knob cost him over
£100. J.C.

Technics SL-PJ11

The complaint with this machine was of poor playability,
notably sticking and skipping. The procedure I use with all
the machines in this range is first to check which type of
laser unit is fitted. There’s a later type, the 6P, that
employs a tracking offset compensation PCB. You can
identify this unit by the presence of a *“‘6P” sticker on the
optical flexiprint connector and on the main PCB beside
the mechanism. In this case the unit was of the 6P type. I
next check the condition of the laser assembly’s guide
shafts and ensure correct lubrication. I also clean the laser
unit’s objective lens. In this case I replaced the shafts,
which is a quick job. The result was a slight improvement.
Next I check all the alignment, notably the tangential and
PD balance as these can give a very good idea of the laser
unit’s condition.

When it was set up correctly the machine performed
much better, but it was still not up to specification as the
laser was worn. Indications of this had been present
throughout the alignment process: the r.f. waveform was
low and mucky, the PD balance had to be set at one end
for optimum alignment, and so on. As the customer
accepted our estimate for a new laser unit [ found myself
fitting one — on the anti-static bench of course!

When it had been fitted I found that the linear traverse
motor banged from one end of its travel to the other at
high speed. The “potention unit” was working correctly, a
worthwhile check as sometimes the fine contact fins can
be bent during laser unit replacement. In fact the new unit
was faulty, another one producing smashing results when
set up.

In my experience the procedure outlined above works
well with this type of fault in Technics players. Alignment
may seem to be an unnecessary procedure when experi-
ence tells you that the laser unit is usually the basic cause,
but experience also enables you to carry it out in just a
few minutes — especially when you use the superb servo
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SECURITY ALARM SYSTEMS

from

Fult range of security products for your own reqg
our extensive ran
PACKAGE A £105.00
{Typical 3 bed house)
Two zone keyswitched pane!l Logic 4
Polyprop bell box/back piate/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 clips
h) Internal sounder
i) Buzzer for exitentry timer

. We list two p

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' zinc coated steel box with back and front
famper switch and strobe

# Battery

* Five Pairs Window/Door Contacts

# Three Passive infra red Detectors

104 ABBEY STREET, ACCRINGTON,

LANCS BBS 1EE
= 0254 36521/32611/390936

Fax No. 0254 395361. Telex 635562 Griffin G

24 hr. answering service

(For P.V.)

Partners: S & B Cucknell

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

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

DEGAUSSING COILS
EXTERNAL STICK TYPE COIL
FOR DEMAGNETISING

£27.50
| LOADFAST LADDER LOCK

PREVENTS LADDERS SLIPPING
OFF ROOF RACK. STOPS THEFT

£15-99 PER PAIR

AVAILABLE ALSO - RANGE OF FIXING STRAPS
MADE TO ANY REQUIREMENTS

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

Our stock of idiers is extensive. We are| As well as the better known types: ‘!EER(’;‘G;(E]l?ASN()vNeENHl{ITNA%II:I"}:!}IIIZDUAASL \?IEEHSAFSO’; ALL REPLACEMERT TYPES

adding new types all the time. Send us your| FERGUSON 3HSSV £10.50 | COMPLETE RANGE OF GOOD QUALITY REPLACE- £2.75

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

New Types are:

We have 1000's of heads which cover most makes

MENT BELT KITS.

COMPLETE VIDEO REPAIR KITS

VIDEO TAPES

WATCH OUR SPECIAL OFFERS FOR BEST PRICES

14201) GOLDSTAR 435038A £1.85| NEW one are: ON SKC E180/E240 VHS. BY POPULAR REQUEST
14107) JVC FV10/11/12 PUSB645  £2.10| AMSTRAO 6006110 (10026 £27.00 | BT A AL B e BANDS Tor | WE ARE ABLE TO SUPPLY VIDEQ TAPE FOR BETA
14085) HITACHI H16876043 £3.30| MINARI YXLBADIAT (10025) €6 : ' AND PHILIPS 2000 VIDEOS.
We have GENUINE parts for Philips,| SAMSUNG 6900 (10302) £27.00 V35 £19.95 %%02(2;‘;) . f3.35
Ferguson, Nat. Pan., NEC, Sony, Hitachi,| FUNAI (G) 8059-01-19 (10029G) MANY OTHERS ycem' 875
GEC, Fidelty. B e W tiao0 N\ TRANSPARENT TEST CASSETTE : :

JUST ASKH! | VT130/138:250 (100 £32.00 \pmcuoss FAULTS IN ACTION // PS 2000 VIOED HERBS.

COMPUTER SPARES NEW VALVES \ REMOTE CONTROLS

We now have a full range of both mechanical 3

Over 2000 types available for domestic radio,

P

s OF HAND UNITS IN STOCK. SPECI

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

S

electronic spares for Amiga 500 and Commodore b f : : . 1" IVER! 4.7!
as well as Sinclair S%ectrums Piease ask ;VA Ear?grtel?s{l radio and |ndustnal Sﬁﬁd TYPES T(:ISVFI“')[EYFI"EQST:IS MONTH < gxILIPSSKA'I'LS 57[3
— e rs e b 5
ULA Specirum £11.00 ELECTHDM: S 1R9141 o
ROM Spectrum £350 2 7DIY, or college and R9143 LOPTX 1
Z80ACPU £_1iﬂ school pro}ects I ANASORIE 20513 :ggag; F|DEL| Gen"umngnh MOd'K‘iL/' /%a.m
P N N / . S oot .|
CDMMDD’,’.RS‘-; CHIPS e ROBOTVOICE £8.32 | MATSUUSAISHD IR9121 AL E‘ﬁmm“m& il
L o 350 COMMPOWER | iCRaDIO £810| RC1Z RCSt ONE oot i
6526 £8.50 UNIT USTROBOSCOPE £17.25 | SAISHO/MAT/TRIUMPH IR9119  PRICE | 3-088-001 £22.00
901227 . £10.44 £19.95 LIE DETECTOR . £6.17 AMSTRAD £15.35 TNURN/THUMPSON ICC5 £18.70
WEAK SIGNAL? ARE YOU ABOUT TO INSTALL A AERIALS READY FOR FITTING WANT T0 RUN A FEW TELLY'S/VIDEOS. YOU NEED
LABGEAR BOOSTERS SATELLITE SYSTEM? COMPLETE KIT FOR LOFT OR GUTTER Fixing, | A DISTRIEUTION AMP. FROM OUR RANGE OF

Amplitier to improve TV/Video Reception
{Up to 3 times signal strength)
M7253 £17

Amplifier to operate 2 TVs/Video from one aerial

YOU WILL NEED THE FOLLOWING:
H.T.S. SAT. FINDER/METER . .
Top of the Range - Recharge - Batteries built in
Astra/BSB etc - Pretuned - Carry Case.

COAX CONNECTED.

INCLUDES
10Ele WIOEBAND AERIAL
3h CRANKED MAST

LABGEAR or ANTIFERENCE

X$4/6
WIOE BAND ONE UHF +  FOR UP TO 6 POINTS

(Doubles Signaly FLUID FILLEO COMPASS £7.50 LOFT BRACKET ONE FILTERED FM IN- TVIFM
CM7243 £15.84 TWISTON FCONNECTOR . £0.35 15H COAX AND CLIPS PUT. EIGHT QUTPUTS SINGLE VNF/UNF
GOOD SIGNAL? Use a SET TOP AERIAL. ANTIFER-| CRIMPON FCONNECTOR fo.24 | £9.50  coax PLUG AND FULL OUTPUT INPUT.
ENCE are super sensitive. (State cable type for ordering F conn.) ALSO EVERYTHING FOR RIGGERS!! WHICH MAY BE SPUT  ALL PLUG IN CONN
,5,2“" -‘*seﬂsof"irlpe;h.n. A uf}g ,’}82}%‘33{,‘.}8‘;&“ = gg-gg F.M. AERIALS 70 SERVE OTHER OUT- 12V LINE POWER
wWer Sen: Wil it In Amj p . m B . . .
Traveller s:g:zanorn%ats/cara%ans B30 CRMPNGTOOL £20.95 FM Stereo 108 range 88-108 MHz LETS. MAINS. FOR PRE-AMP.
simple Loop Aerial £1.00 SELFAMALGAMATING TAPE £0.48 | ALL AOUNDER OMNI Directional £8.93 1.27 49.12
Olympic Set Top — SEE SPECIAL OFFERS FIXING BRACKETS WITH UBOLTS. £6.00 | RADIO-ROD OMNI (Vertical) £1.99 £51.2 £49.
GENUINE SPECIFIC SPARES TRADE SALES OF TOP QUALITY USED i ‘;WPRKSHOP MUSTS ’? USTED IN OURWE ARE NOW
We can obtain original parts for the following makes ine Tip 15w Antex iron 240v . LINE
to order: TELE V!f’ﬁ”angn sVlDEDSI gtand Tip é5w Anl('e’xlron 240v EEG 50 CA TALDGUE oumowggm
E.G. ", 22", 26" ordless Gas fron Portable . £15.99
HhGuson  GEVUNE STANDARD/REMOTE/TELETEXT SolderSucker . “g5.4p | SEND LARGE S.AE. PLEASE COMPUTER
SHARP IDLERS First Class Condition & Appearance Super Wick Desolder Braid BATTERIES SYSTEM TO
NAT. PAN.  D005GE27 (142756) £3.30 2mm  30m £11.99 | CABLE
FIOELITY mmecszz’gmme) £3.30 TOP LOADING VIDEGS Soider 18SWG ¢5.00 | CAPACITORS OBTAIN
p FERGUSO FRONT LOADING VIDEQS r <o o200 | GCONNECTORS QUICKLY ANY
HILIPS 3V54 Mains Trans £21.90 SOME REMOTE CONTROLS 22SWG £6.50 | cmos ICs
NEC 3v35 Cap. Motor Complete with instruction book + leads. | SeTVisol Swilch Cleaner/LWB £1.42 | COMPUTER DISKS GENUINE
HITACHI &51105%(;) T £22.29 " | Video Head Cleaner Servisol ... _£1.18 EILJESIETSRICAL ACCES. PHILIPS
SONY (sisag) £30.26) TVSTANDS . . £5.00 gf“”s"'s'::am Clediser g'n INTEGRATED CIRCUIT PART FOR
SHARP LITTLE TWISTER TVBRACKET . £14,08 | LT86Z8r Servisor ... o 2R TE ) OPTY
gemso: ﬁlhcoge GEeaseTube o} glslz) LEADS HI-FI MIDIS/
ervisol Heat Sink Compound ... . £1, MANUALS ?
"EW! * SPEClAl UFFEBS * Silicone CUn’l‘gl%nd Sealant . £2.98 sﬂgngl‘&gg UNITS TELEI\)IlsS,mN
Met h . ) )
SURFACE MOUNTED 100m 758 LOW LOSS COAX £12.95 | TestMeters 17700 Bene Ea o | PotexmomETERS AND VIDEO
DEVICES 13A PLUG TOPS (British) (10) £350 | piiaiRench £78.43 | REWAYS REC
0.25 Wat Resistor Kit car.50 SKCETBOVHSTAPE(10) . £18.90 | pikid pi oo " F14.97 | SEMICONDUCTORS .
86 Valves from IR to 8M2 (10 of each) SKC AUDIO TAPE 690 (3pkt) ... £1.50 Sidegutters Ay £2.50 gTTlY’IILII’BOARD RING US!
0.2 Watt Potentiometer Kit £36 C5A§TI.E BETIlTIE ALARMPANEL ....... £36.00 | micro Cutters. .. £5.00 | SMOKE DETECTORS or call at our
65pcs — 18 vaives from 100R-1M i one Digital) Heavy Duty Snips.  £5.50 | SWITCHES ON/OFF
. | DUMMY ALARMBOX. .. £3.00 | £5.95 | TUNERS Trade
Ceramic Capacitor Kil ... £29.95 METAL COAX PLUGS {100) ¢15.00 | Heavy Duty Cutters ... w23 Ly WALL STANDS
240pcs — 24 valves 10pF - 100nF 00\ wire Stripper ideal for Coax ..£4.45 Counter
| W/BSETTOP AERIAL(5) ... . £10.00 Philips S d 5 £1.95 TOOLS
Semiconductor Kit _£1.48| (Olympic) ilips Screwdrivers Sm -39 I TUBES Open 6 Days
10 of each BC807-40, BC817-40, BC846B, BC8SC, ) 19 ... £2.35 | TEST EQUIPMENT
BC856B, BCBGB NEW OFFERS EACH MONTH Neon Screwdrivers1g ... ... £0.65 | ZENERS/DIODES a Week

[BARCLAYCARD.
. VISA

HOW TO ORDER: Lip to 1K AOD £1.00 per order P+P (UK.)
Heavier parcels e.g. cable, service aids, degausing coils please

allow £3 25 P+ P (U K.) Export orders charged al cost First Class

Mail 1s used whenever possible. Add 15% VAT to total excen(

where It states zero rate. Over 3K will be sent by careier

VAT up to 25K {except tubes). We do not despatch on Sammays

TELEVISION SEPTEMBER 1990

TRADE COUNTER
OPEN

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

THERE IS VAT ON P+P.

some cases we may have to supply an equivalent

Goods are despatched on the day we recerve your order. It for any reason we are out of stock we wlll(rymmovm you 3
‘quickly as possible. We try our best 1o give a speedy, tair and effioent service. VAT invoice on request Give us a nng - we'll
grve you service. Please ask ff what you need is not istea — we wdl Iry to help. Prices are subject 1o cha

BOOKS & MANUALS ARE ZERO VAT

without notice. In

We need expiry dates for credn card orders MIN ORDER €5
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gain adjuster, which is a delight. The benefit of alignment
is that you may be able to keep the unit going for a few
weeks or months more, giving the customer time to decide
what to do next. If not approached in the correct manner
however this *‘basic” repair can cause headaches.  N.B.

Technics SLP - 222

This machine, like the SLP202 and the Panasonic SL-PJ24
and SL-PJ26 amongst others, uses the Philips radial arm
mechanism interfaced with its own electronics. The result
is very good. The only trouble I've had is that after a
period of use the machine won’t read the TOC or play. Its
cause is that the radial arm physically sticks at the turntable
end of its travel. This appears to be due to the rubber-type
compound at this point becoming tacky when warm. When
we first discovered this problem Panasonic was unaware of
it. We gave their TLO a demonstration and the only
suggestion he could make was to replace the laser
assembly, a CMD4 drivative. Serial numbers of machines
that subsequently exhibited this fault were sent to Panaso-
nic and a small modification has now been introduced to
overcome it. The part no. is RMQ0042. N.B.

Technics SLP-110 _

These machines were very popular and are relatively
reliable. This one had the usual Technics FF1 affliction of
poor playability. I say usual because we see a lot of

Technics machines, really they are amongst the most
reliable on the market. The machine was carefully set up
and there was certainly no need for a new laser unit.
Another dealer appeared to have lubricated the guide
shafts but had overdone it — oil was dripping all over the
place. This was attended to.

An interesting point was the customer’s complaint that
the machine would play all discs normally, skipping aside,
but that one disc in a Vivaldi pair would not spin or read
the TOC. We found that the reason for this was incorrect
turntable height — it was appreciably on the low side.
Confirmation was provided by the fact that the player
wouldn’t play when on its end. This is not an essential
feature but is quite normal when an engineer is setting the
turntable height and tangential adjustments.

My own SLP-310 skipped a few seconds as I was writing
this report. The cause turned out to be a bit of dust on the
traverse guide shafts. N.B.

Technics SLP-220

After going through the setting-up procedure with this
machine acceptable performance was obtained though it
needed a new laser unit to be perfect. I found that it was
very sensitive to mechanical shock. As the customer had
accepted the machine’s condition and had agreed to pay
for an hour’s labour I resolved the problem by very slightly
decreasing the tracking gain to compensate for the laser’s
performance. N.B.

Long-distance
Television

Roger Bunney

Reception during June was patchy, though the SpE log
for several days, particularly around the middle of the
month, looks dramatic. Unfortunately I'm seldom able to
monitor the bands during the day, but this is made up for
by several other active DXers so we are able to get a
reasonably accurate picture of conditions. On then to the
rather extensive SpE log for the month:

6/6/%) TVE (Spain) chs. E2, 3, 4, TVE-2; RAI (ltaly) 1A;
TDF (France) Canal Plus L2, 3, 4; JRT (Yugoslavia)
E2; ARD (West Germany) E2; NRK (Norway) E2.
ARD E2; TVE E2; JRT E2, 3; RAI IA, B; +PTT
(Switzerland) E2; CST (Czechoslovakia) R2.

RAI 1A, B; TVE E2, 3, 4, +PTT E2; SVT (Sweden)

E2, 3, 4; NRK E2, 3, 4, YLE (Finland) E4; RUV

(Iceland) E4; CST R2; TSS (USSR) R1,2,3,4,5; TVP

(Poland) R1, 2, 3; MTV (Hungary) R2; JRT E3, 4,

ERT (Greecc) E3.

+PTT E2; IRT E3, 4, TVE E2, 3, 4; RAI IA, B; ERT

E3; TSS R2; SVT E2.

10/6/90 RAI 1A.

11/6/90 NRK E2; TSS R1, 2; CST R1; RAI IA, B; +PTT E3;
TVE E2, 3; TDF L2, 3; Cyril Willis noted Gwelo
(Zimbabwe) ch. E2 at 1805.

12/6/90 TVE E2, 3, 4; TVE-2 E2; +PTT E2; RTP (Portugal)
E2, 3; ARD E2; RAI IA; TSS R1, 2, 3; SVT E2, 3, 4,
MTV R1.

13/6/90 TVE E2, 3,4, RAI IA, B

7/6/90

8/6/90

9/6/90
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14/6/90 TVE E2, 3, 4; RTP E3; TDF L3; RAI IA.

15/6/9 ARD E2, 3, 4, +PTT E2, 3, ORF (Austria) E2a, 4;
RAI 1A, B; Italian private 47MHz; RTSH (Albania)
IC; RUV E3, 4; CST R{, 2, 4. TVP R1, 2, 4; TSS R1,
2,3, 4, MTV R1, 2; JRT E4; NRK E2, 3, 4; YLE E4;
TVE E2, 3, 4, TVE-2 E2; TDF L2, 3; RTP E3; DR
(Denmark) E3; suspected NTA (Nigeria) E3; RUV
E3 4.

16/6/90 TVP R1, 2, 3; CSTRI, 2, 4; MTV RI, 2; TSS R1, 2, 3,
4,5; SVT E2; RAI 1A, B; JRT E3, 4; ORF E2a, 4;
ARD E2; TDF L2; TVE E2, 3. 4; ERT E3; RTP E3.

17/6/90 TSS R1, 2; TVE E2, 3, 4; TVE-2 E2; RTP E2, 3; RAI
IA,B; JRT E3, 4; TDF L2, 3; SVT E2; ARD E2;
+PTT E3.

18/6/90 Short SpE skip noted from RTE ch. A (Eire); RTBF
(Belgium) E3; NOS (Holland) E4; NRK E2, 3, 4;: SVT
E2,3,4;RUV E3 4, ARDE2,3,4; TDF L2, 3, 4, JRT
E3, 4; TVE E2, 3, 4, RAl IA, B; +PTT E2. 3, 4; DR
E2; ERT E3; CST R1, 2; TSS R1, 2, 3; ITV (Jordan)
E3; RTP E3; unidentified ch. A2 (system M) signal at
2030 BST.

19/6/90 TSS R1, 2, 3; TVP R1, 2, 3; DR E3; CST R1, 2; MTV
R1; ERT E3; NRK E2, 3, 4; RUV E4; +PTT E2, 3;
ORF E2a, 4; ARD E3, 4; TDF L2, 3; RTP E2, 3; JRT
E3, 4, RAI 1A, B; TVE E2, 3, 4; TVE-2 E2.

30/6/90 RSS R1; CST R1; NRK E2; SVT E2; YLE E3; RAI
IA.B; TVE E2, 3, 4, ARD E3; +PTT E2, 3; TDF L2,
3,4, RTP E2, 3; JRT E3.

21/6/90 MTV RI1, 2; RAI IA, B; TVE E2, 4; +PTT E2, 3. 4:
RTP E3; TSS R1, 2, 3; TVP RI, 2. 3; NRK E3.

22/6/90 RTP E2, 3, TVE E2, 3, 4, TVE-2 E2; RUV E3, 4; RAI
IA; TDF L2, 4; ORF E2u4, 4; DR E3; +PTT E2, 3; TSS
RI; NRK E3; SVT E2; NTA (Nigeria) E3.

23/6/90 TSS R1, 2, +PTTE2, 3; SVT E3. 4; NRK E4; JRT E3.

24/6/90 TVE E2, 3; ARD E4; RTP E2, 3; RAI IA; MTV RI.

25/6/90 TVE E3.

26/6/90 TSS R1, 2, 3; NRK E2, 3, 4; SVT E2. 3, 4; +PTT E3;
TVE E2, 3, 4, RTP E2, 3; CST R1.

17/6/90 RAI 1A, B; ARD E2; MTV R1, 2; JRT E3, 4; TVE
E2, 3.4, TVE-2, E2; CSTR1, 2, 4, TSS R1, 2. 3; TVP
R1,2,3;JTV E3; TDF L3, 4.
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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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28/6/90 JRT E2, 3, 4; RTSH IC; ORF E2a, 4; ARD E2, 3, 4;
RAI IA, B, C; TSS R1, 2; MTV RI1, 2; CST RI, 2;
unidentified Arabic ch. E3 station at 1835.

29/6/9% JRT E3, 4; MTV R2; TVE E2, 3; TSS R1, RAI 1A.

30/6/90 RAIIA; JRT E3; TVE E2, 3, 4, ARD E2; TSS R1;
CST R1.

During recent SpE openings Yugoslavia has been seen
with corner logos such as TVZ and TVB. Simon Hamer
(Powys) mentions that there was a high m.u.f. on the 3rd,
giving him RTA (Algeria) ch. E7 and RTM
(Morocco) ch. E4. An unidentified ch. A2 (system M)
signal was seen during the same opening. It’s interesting
that activity seemed to peak towards the middle of the
month, dying away gradually towards July.

An aurora was noted in Scotland on the 12th, from
2300 local time.

Tropospheric reception was a little above average from
the 9th to the 13th, with signals from the Benelux
countries, West Germany and Norway in Band III and at
u.h.f. It became more intense over the 16-17th, with in
addition signals from Denmark and Switzerland, the latter
in Band III and at u.h.f.

Tim Anderson is looking into a system of achieving
image enhancement with an Amiga computer. With the
appropriate software poor quality video frames can be
enhanced, with noise reduction. The effect is not unlike
that obtained with long-exposure photography where
much of the noise cancels out. It’s thought that F2 signals,
with their characteristic multiple image effect, could also
be enhanced. We hope to be able to report further on
this.

My thanks to the following for sending in reception
reports this month: Simon Hamer (Powys), Dawvid
Glenday (Arbroath), Roger Fussell (Torpoint), Peter
Schubert (Rainham), Tim Anderson (St. Leonards), Cyrl
Willis (King's Lynn), Bill Cotterill (Tipton) and lain
Menzies (Aberdeen).

For Disposal

Roger Fussell has for disposal a large quantity of TV
valves and several Radio and Television Servicing volumes
dating from the late Fifties. Anyone interested should
write to him at 55 Peacock Avenue, Torpoint, Cornwall
including an SAE for details.

BSB Receiver Interference

After installing a Philips BSB receiver recently lain
Menzies noticed m.f. interference at each 30kHz extend-
ing from 5MHz through to the medium wave, e.g. at
3-65MHz, 3-68MHz and so on. The problem came from
the LNB socket at the rear of the receiver, with radiation
apparently from the outside of the coaxial braid. lan
solved it by winding the coaxial cable around two ferrite
toroids, type FX1588 — these are available cheaply from J.
Birkett, 25 The Straight, Lincoln LN2 1IJF (0522 520 767).
The cost was about £1.

News Items

Algeria: It's hoped that a commercial TV service will open
by the end of 1991, with 100 per cent coverage obtained
via a mixture of terrestrial and satellite transmissions.
Iceland: A third service called “TV One” is to start on
October 1st in the Reykjavik area. Like “Channel 27 it
will be a pay-TV service, requiring a $70 deposit for a
decoder and a monthly payment of $30.

TELEVISION SEPTEMBER 1990

(AERIAL TECHNIQUES |

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. Our 29
page, full illustrated Catalogue is
packed with Aerials, Amplifiers, Fil-
ters, Rotators and supporting hard-
ware. We can supply Muiti-system
TV's from 42" to 33" screen. Why
not send for your copy today, price

Commenr
ATAL OGUE

-

p &
"FT AL

ECHNIQUES

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

i (support} bearing. Al-

i“' lows greater/higher
s head loads. Fitted

a above rotor £18.10.

B e

Alignment

e
-

———

NEW low cost TV/Monitor with full
VHF/UHF coverage, 42" screen

£79.95
+ £5.95 carriage
Frequency Coverage:
Band 1 47-68MHZ,
Band 3  175-
230MHz; Bands 4/5

(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).

RAl UNO & dual CANAL +/RAl UNO decoders now also available.
ACCESS & VISA Mail & Telephone orders welcome.
— Also American Express (24hr. service)
11. KENT ROAD. PARKSTONE. POOLE. DORSET BH12 2EH

: R
Delivery normally 7-10 days. —
k Tel; 0202 738232 /

Hungary: Due to financial problems plans for an MTV-3
service have been dropped. It's possible that an indepen-
dent network will be established following the success of
the breakfast NAP-TV service, which goes out over the
MTV-1 network.

Eastern Europe: Garry Smith reports that the OIRT
countries are likely to go over to PAL during the next few
years, starting with Poland and Czechoslovakia. This will
simplify programme exchange. Many receivers made in
East Europe now incorporate PAL/SECAM capability.
Radio Amateurs: Use of the 50 and 70MHz bands is now
allowed in Southern Ireland by B as well as A operators.

Modificatons to the writer’s satellite dish include a dual-
band Ku/Telecom LNB fitted on the new Chaparrel ortho-
mode transducer/polariser.
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Left: The Luxembourg PM5544 test pattern received via the Eutelsat craft at 13°E. Centre: A typical news feed, this one via
Eutelsat at 7°E, with 525 lines. Right: The TeleMadrid test pattern seen via Eutelsat at 7°E.

Poland is likely to allow use of the SOMHz band for
amateur communications, though not in areas served by
ch. RI transmitters. At he Region One conference in
early April the IARU pushed the WARC for a world-
wide allocation of at least 5S00kHz at S0OMHz and for a
1-SMHz allocation in Region One (Europe). It’s likely
that at least two operators will be active at 50MHz in the
Falklands by the end of the year. Over 500 West German
amateurs have applied for 50MHz permits.

In brief: A Turkish programme is in operation in Greece
on chs. E3 and E4, with the corner logo TVI except
during commercials and news. Turkey has started limited
teletext experiments called Telegun. Though still on air,
the New Zealand TV3 network is in the hands of the
receiver. Launch of the Irish TV3 service in carly 1991 is
now in doubt. June 8th saw the first Canal Plus Espagne
transmissions: full programming is to commence in
September. MTV is now available in Kenya on ch. E62.
Jordan has started a teletext service for two hours each
afternoon. In Yugoslavia RTV Zagreb is to be renamed
RTV Hrvatska while TV Ljublijana will become TV
Slovenija. A private Yugoslavian station, Kanala, is
expected to start transmissions on ch. ES5 in November.

Satellite TV

Asiasat has been launched. It uses a modernised Westar
6 US satellite with 24 C-band transponders, providing TV
transmission facilties in the Far East and West Pacific
regions. Dishes as small as 1-5cm can be used.

There are plans to launch a USSR DBS craft called
Gelikon next year to be followed by a series with three
launches per year, cach operating in the Ku band with
150W TWTs. They will be available for lease in the West.
Another Ku-band craft called Luch is to opcrate at
53dBW. These craft will be at 15 and 160°W and 55°E.

Another Scandinavian channel, TV4, is due to start
operations this month via Intelsat at 1°W and Tele-X at
5°E.

Tele 5, Discovery Channel, Disney and Super Channel
are amongst the operators who have already lcased
facilities on the Astra 1B craft.

Beware of Filmnet scrambling changes if you are
considering purchase of one of the pirate decoders on the
market — tests with new encryption have already been
carried out. Pirate Sky Movies decoders are on sale on the
Continent.

The Spanish channel Antenna 3 is now on air via ECS-1
F2 at 7°E, at 11-658GHz.

Intelsat has positioned a new craft, type VI F2, at
24-5°W, replacing an clderly VA F10 satellite that’s now
on a drift west to a new position over the Pacific. A
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replacement is due to be positioned in the 27-5°W slot.
Sky News is being transmitted over the normal terres-
trial networks in some parts of Yugoslavia.
The Eutelsat II F1 satellite at 13°E, due for launch on

August 30th, will have a wide beam (46-48dBW) covering
Europe, Turkey and the Canary Islands and two high-gain
beams (50-52dBW) covering Europe, one with vertical
and the other with horizontal polarisation. The present

transponder plan is as follows:

High-gain beamm Horiz.

High-gain beam Vert.

Teleclub 10:972GHz Eurosport 11-:616GHz

EBC or other 11-008GHz Telecom 1C prog.

3-Sat 11-055GHz 12-542GHz

NL-PTT, TRT 5 Telecom 1C prog.
11-135GHz 12-584GHz

Middle East service Telecom 1C prog.
11-554GHz 12:625GHz

Galavisio/ECO Telecom 1C prog.
11-595GHz 12-708GHz

Nordic channel 11-678GHz

BTI 12-521GHz  Wide beam Vert.

BTI 12-563GHz Super Channel 10-997GHz

TVS Europe/Worldnet
11-070GHz

Sat 1 11-153GHz

Czechoslovak Transmitter List

The CT-1 relays used for transmitting the Russian first
programme for troops have been redesignated OK-3
relays. The list is as follows: Ruzomberok R22 kW,
Plezn R27 5kW; Kosice R27 1kW; Prague R41 17kW,;
Usti n. Lanem R42 1kW; Ceske Budejovice R49 28k W;
Banska Bystrica R49 7kW; Bratislava R50 1kW; Ostrava
R51 27kW; Zlin R51 1kW; Cheb R51 1kW; Brno R52
24kW; B. Stiavnica R52 1kW; Hr. Kralove R56 1kW.

UHF Aerials

Jaybeam, which recently ceased aerial manufacture, has
licenced another company to continue production of
certain models. The Multibeam X-director array is avail-
able in grouped versions as the JBX10 (ten bays) and
JBX21 (21 bays), with peak gains of 13 and 14dBd
respectively. The high-gain, full-wave system (DY range)
is available in DY5/1020/28 versions. The DY28 is a
massive 28-element array some 4m long with a peak gain
of 18-:3dBd, in group A and W versions only. The other
aerials arc available in grouped or W versions. Contact
your local aerial dealer for details.
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MANOR SUPPLIES

MKV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

TEST
DEMONSTRATIONS
AT 172
WEST END LANE

SO T AnRS

% 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"x2Y4") app. £12.00
Optional Sound Module (6MHz or 5.5MHz) £3.9
Built & Tested in Case including Sound Module ~ £119.00

b2 2 i 0 0 2

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.

% Backup service available.

PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£35.00. CASE £8.60. BATT HOLDERS £4.20.

MAINS SUPPLY KIT £5.80 ADD
(Combined P&P £3.00). e

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

TV SERVICE SPARES

PHILIPS SPARES
G8 CHANNEL SELECTOR £2.50 p.p. £1.50.
KT3, K30 PANELS, tested, exchange, sound, power, bridge rect, frame, RGB
£7.50 each. Decoder (Non-text) £10.00 p.p. £1.50.
G11 6 POS touch tune channel seleggor (replaces old type) £18.00 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, Decoder £2.50 p.p. £2.00.
G11 IF PANEL (new) less Tuner £2.50 p.p. £1.30.
MANUALS K35, 2A, 2B, CP90 £3.50. KT3 £4.50, CTX-E. CTX-S, CFI £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 Scries IF/Decoder tested £10.00 p.p. £2.80.
TX9 RF1 Choke Lo4 £6.80 p.p. 80p.
TX9/TX10 Facia, control panel incl. infra-red receiver £5.00 p.p. £2.00
TX10 Focus control £8.50 p.p. £1.00.
TX9/TX10 Saw filter IF panel £5.00 p.p. 80p.
TXY 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. SAAS012) £2.50 p.p. £1.80.
TX9/10 Remote & tuning 1536 (incl. SAAS012, SL471) £3.50 p.p. £1.80.
TX10 Stereo Audio Board £3.50 p.p. £1.80.
TX90 20" Chassis. Brand new (untested) £25.00 p.p. £2.80.
TX90 Mains TX £18.60 p.p. £2.80.
TX90 14" Chassis complete & boxed (untested) £20.00 p.p. £2.80.
TX90 16" Dual Standard. New (untested) £25.00 p.p. £2.80.

IC SELECTION

ANSW0  £2.20 SABMIB7  £15.80 TATGKIAP £5.80 TDA2STIA £4.80 TDA3ST  £4.80
CNX62 £4.80 SAFI032  £4.50 TATOYSAP £6.80 TDA2STx  £3.80 [DA3S76  £4.80
LA4445 £3.00 SAFI039 £220 TBAI2U £1.20 TDA2STY  g£3.80 TDAIGS)  £8.30
LA £.80 1470471 £4.00 TBATSU  £2.20 Tpadsl g0 JPAMSD  £4.20
LATSN 120 g 44 020 TBAYD B3 qpawe e TOAWDA 0290
LA7R0] 850 ¢ .80 TBAGS)  £2.20 s 80 TDASIB  £3.20
M29381 580 o £180 TCA2T0 180 TDA2Y3  £2.80 TDAWS4  £3.20
MINIBB]  E14.80 O B2 Tonmn  gom TDAZM LB TDAMN 020
MJ91BB! £6.80 o . . TDA25Y5 £4.80 TDA432| £3.21
Md% s SNTOZNN 180 TDAINST £240 o0 S Tpann 56
MClze  gsmo SNTEUS 980 TDAWST  sis AN R Tpasm gsse
MDA206I  £3.80 STKS325  £6.80 TDAlM4 £29% 7 o TDA4SOL  £1.50
MDAXK? £3.80 STKSI32  £6.80 TDAMK2  g3g0 DA 320 1 cnn £13.50
ML237 £380 STKS421  £5.80 TDALIT0  £220 TDASIA 8320 ppsq ooy
ML23K £6.80 STKS422  £1.50 TDAIlR) £220 JDAZM 570 rpasss  g6.80
MLY26 £4.80 STKS471  £6.50 TDAlIwZ £2.20 1DAZSSB £8.60 TDA4K €345

SAAIN2Y  £5.80 STKSSI  £7.80 |pajas2p g5.70 JRA2670  £3.20 TDA46U!  £2.80
SAAIZS  £5.80 STKTHR  £10.80 a0 gog TDAE  £380 TDA46  £6.80

SAAII24  £3.50 STK73MK  £10.80 TDA26%  £3.80 TDASSI0  £5.80
TDAIGTOA  £3.20

SAAIZSU  £3.80 STR4I 0280 0o pae TDAZIRO £330 TDAKISS  £4.80

SAAIZSI 6680 STRS)  ged0 00 SOl TDANM) 420 TDASIN 6680

SAAL3.2 £4.80 STR4SI £5.80 20 DAl g6.80 TDARIW  £3.80

SAANR? 580 STRiS4  g580 TOAIN 8680 hor. o) TDAWMD  £3.80
SAASNN  £280 STRHWUA gRg0 TDAIRN 280 Pr 0 Ol TDAYSOS  £3.80
SAASII)  £5.80 STR4M0S  £10.50 TDAISW  £3.20 TDATSI(I m.m TDAYSI3  £4.80
SAASI2  g580 STR4211  g6.80 TDAMSY  £aso [oA) o TEAIXM  £220
SAAS)  £5.80 STRS412  £5.80 TDA2Is0  g32p JDAX 250 ypane £350
SAASNI0  £5.80 STRSOI3  £4.50 TDART0 €280 JTDAMSL  £3.50 qpangica 220

SAASMO  £6.80 STRS44I  £6.80 TDA2SI)  £6.80 TDA3ISGIA  £5.80 7y5i0N2LL £3.80
SAASS)  £6.80 STRSNMI £13.50 TDA2Sa%  £5.80 TDA3S62ZA  £5.80 7){p47C432AP-
SAAS2M)  £5.80 STREI20  £5.80 TDAIST6A £3.80 TDA3SHS  £€3.80 Kixy £12.00

SABuI3S £6.80 TATOROAP  £5.80 TDA2577 £4.80 TDA3SHO £5.80 UPCI37R £5.00
IC p.p S0p

VARICAP TUNERS: Grundig 8630 scrics £5.00 p.p. £1.00. U321, U322
U34I/N, ELCIM3 (equiv). SC4, VHF NSF203 £7.80 p.p. £1.8). UHF/VHF
UV411 £10.80, U343 £10.80 p.p. £1.00.

LINE OUTPUT TRANSFORMERS

LINE OUTPUT TRANSFORMER TESTER

W Saves time and money.
¥ Checks short turns.
Simple to use.

Y Reliable.

Battery operated.

W 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, Acrial Input type, incl. T.V. sync.

and UHF Modulator, Battery Operated. also gives Peak White &

Black Levels, can be used for any sct. £13.50 p.p. 80p. (Alum.

Case £3.20 p.p. £1.40.) ADDITIONAL GREY SCALE Klt £2.90
.p. 45p.

{)J}r;F S[;GNAL STRENGTH METER KIT £30.00 Alum. Case

£3.20. De Luxe Casc £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.

BUSHT20.'T22 ... ..

DECCA 0. 100 .. .80
FIDELITY ZX2000, CTV 140 E
FIDELITY ZX3000...._... .. .
FIDELITY ZX30XX), 22 .
HINARICT4,CTS. ... £24.80
HITACHI CPT1456 .. £28.80
ITT Compact &), 100 . £17.80
ITTCVCS-9,CVC20.. £9.80
ITTCV(C25,30.32 . £8.50
ITTCVC4S ... £9.80
ITTCVCE0, 801,803 ... 24.00
ITTCVCL100, 1206, PicoS . 18.50
ITTCVCHISO 1175 22.80
ITTCVCI12(0, 1201, Mini 2 £18.50
ITTCVCI24............. £11.50
ITT CVCI2101215/17 £17.80
Digi3 ...... £19.80
PHILIPS 320 R
PHILIPS G8 . £8.80
PHILIPS G9 £12.80

LOPT’s p.p. £1.50

PHILIPSKT3..

PHILIPS K30, 3§
PHILIPSCTX-E. S
PHILIPS KT4, 4
PHILIPS2A
PHILIPSCF! .
PYE731,741 ...
SONY KVI882 .
SONY KV2092, 2096 .
SONY KV2704 ...
THORN 15%0.91. 1612,
THORN 3787(NORDMENDL)
THORN 3000/3500 Scan, EHT ..
THORN %X, 96(X)
THORNTXY9 ...
THORN TX10(Chopper) ..

85

Spot
THORN TX100 &P EST Yellow Spot £21.80

TRIPLERS: THORN 9000 £8.80 p.p. £1.50.
UNIVERSAL (best quality) £7.80 p.p. £1.50.
CONTINENTAL TVK & BG RANGE (quote exact no.) replacements £13.80

DECCA/TATUNG £7.80 p.p. £1.50.

6-3V CRT Boost Transformers for Colour & Mono £5.90 p.p. £1.40.
455 CRYSTALS for Remote Control Handsets. 4 for £1.00 p.p. 50p.
VHF to UHF Converters £29.85 p.p. £2.50.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
Telephone 071-794 8751, 794 7346

Acces Fax 071431 5778

F\ N MANOR SUPPLIES

172 WEST END LANE,

LONDON, NW6 1SD

PLEASE ADD VAT 15% TO ALL PRICES INCL P+P

TELEVISION SEPTEMBER 1990
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TV Fault Finding

Philips 27CE7593/43R (3A Chassis)

Versions of the 3A chassis with NICAM and PIP can suffer
from spurious failure of the Wickman fuse 1624. Change it
from an 800mAT type to one rated at 1-25AT, part no.
4822 253 10075. You may be lucky and find that-it’s in a
socket! The fault symptom is no sound or vision: e.h.t. is
present and a raster can be seen for a second at
switch-off. P.B.

Mitsubishi CT2117TX

Versions that have the later teletext panel, with an
SAAS241 chip, can suffer from faulty crystals. Usually
you'll find that the text rolls round the screen horizontally.
Adjusting the trimmer VC7701 may cure the problem
temporarily: if it recurs, fit a new 6MHz crystal
(X7702). P.B.

Amstrad CTV1400

This set had two faults, colour flickering and flyback lines
at the top side of the screen. I found it difficult to associate
these symptoms, but a colleague suggested that I looked
for a fault in the field timebase. A check on the voltage at
the collector of the field output transistor Q702 produced a
reading of only 32V instead of 62V. C739 (100uF) was
open-circuit, a replacement curing both faults. J.S.R.

Sony KV2200

This set would loose colour at random. The 12V supply to
the chroma chip was low at 9V and D201 in the 12V
regulator circuit was getting hot. After fitting a new 12V
regulator transistor the fault had cleared and there was
improved picture quality. This is similar to the fault we’ve
all had on the Philips G11 chassis, when the 12V regulator
chip gives low output. J.S.R.

Telefunken 615 Chassis

We had to replace the line output transformer in this set
because of arcing, which had damaged the TBA120T
intercarrier sound chip. The same fault occurred on
another of these sets but this time replacing the TBA120T
chip failed to restore the sound. A check at pin 8 of the
sound module indicated that it was in the mute state. This
took me back to the TDA1940 timebase generator chip,
and when pin 7 was disconnected as a check sound burst
from the speaker. J.S.R.

Grundig 8600 (CUC740 Chassis)

The sound couldn’t be turned down and the display
indicator was stuck on 88. When the MC144111 chip
IC2335 on the tuning “sitonia” was replaced normal
operation was restored. J.S.R.

Saisho CM145R

This set was dead with no a.c. supply to the main panel as
the relay switch didn’t operate. There was d.c. at both
sides of the relay coil but the switching transistor failed to
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conduct because of the lack of drive at its base. The set
came to life when the M491BB1 control chip was replaced.

I had a similar fault with an ITT Model TX3447. The
relay didn’t operate because the CCU-SEL-03C control
chip had failed. In this set the BUSO8A line output
transistor also had to be replaced as it had gone
short-circuit. J.S.R.

Philips KT3/K30 Chassis

The trip action in these sets is very sensitive, reacting to the
smallest disturbance on the 129V rail. As a result these sets
are prone to momentary tripping when there’s a sudden
change in the beam current. Such changes may occur
because of a sudden change in the picture content from
dark to bright or because of a small e.h.t. flashover. The
problem is due to negative spikes being generated on the
current sensing line when there’s an h.t. transition. These
spikes appear at the input to the excess-current trip (at pin
6 of the TDA2581/2 chopper control chip) which then
operates. As the trip recylces, the receiver comes back on
after about a second.

To cure the problem Philips introduced a modification:
fit a diode, BY206 or similar, between pin 6 of the chip and
chassis. with its cathode to pin 6. The trip still functions
under normal fault conditions. You can check this by
touching the line output transistor’s collector lead with an
insulated screwdriver, when the set should trip once.
E.H.T. flashover is a problem that should be dealt with at
source, but I've had cases where intermittent tripping has
persisted after fitting a new tripler or e.h.t. cable, with the
arcing reduced to an undetectable level. In such cases
adding the diode has provided a cure.

I could mention numerous incidents, like the case where
a customer complained that his set tripped only when a
particular advertisement was screened. The advertisement
concerned was for Kodak cameras and showed a flash
photograph being taken. Needless to say I didn’t see this
particular fault, but the complaints ended when the extra
diode was fitted. J.C.

Ferguson TX10 Chassis

The complaint was of an intermittently dead set, but it
was some time before I saw the fault condition. When it
did finally appear the cause was traced to a hairline crack
in the print next to the solder joint at the input to the
12V regulator IC621. I'd actually resoldered this joint in
an earlier attempt to cure the problem but the crack was
so close to the joint that it didn’t show up. J.C.

Toshiba 285T8B2Z

I'd been warned that this set intermittently failed to start
from standby when hot. On the bench it wouldn’t start at
all. Checks revealed that there were about 1,000 back
securing screws, also that the standby/on switching worked
to the extent of the opto-isolator DRO1 being turned on,
but the power supply wasn’t having any of it. The voltage
at the collector of the phototransistor in DR0O1 was
negative instead of 7-3V. A d.c. check at the other end of
R814 brought the set to life. It wasn’t the meter either, just
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the probe was enough to do it. So where’s the open-circuit
high-value resistor? R810 (270k(2) checked high, a replace-
ment putting matters right. N.B.

Ferguson 14M2

This brand new stock portable intermittently produced low
signals. The fault could be instigated by tapping gently
around the tuner. I couldn’t find the dry-joint/break so a
new tuner had to be fitted. N.B.

B and O MX3000 (314X Chassis)

Much of this chassis is similar to the Ferguson ICCS,
though this one retains a lot of multi-standard capability.
The fault was that from cold only the lower stations could
be tuned in — up to ITV in fact, which around here is ch.
59. Above this, instability set in — severe hum producing
black-and-white bars across the screen, with no sound.
After a short while all channels would be affected.
Disturbance on the tuning voltage rail seemed a likely
explanation. I was going to confirm this by means of a
meter check at pin 11 of the tuner, but this also cured the
fault as there was a high-resistance connection here
because the pin was tarnished. Cleaning and resoldering
the pin cleared the fault. A clue to the cause of the fault
was the fact that slight drift was also discernible when the
fault occurred. N.B.

Radionette CM6

What am I doing looking at an ancient set like this? Not so:
the set gave a sparkling performance before it went dead.
Now I was never familiar with these sets but the cause of
the problem was not hard to trace — it was the e.h.t. tripler.
Nice to have a straightforward, old-fashioned fault for a
change. N.B.

Baird 8233 (Ferguson TX10 Chassis)

This set has search tuning of the single press-button type.
The set locks to each station it comes to automatically,
until the button is pressed again. In this case however if the
set was left switched off for several hours the memory
would die on channel one only. My thanks to Roger of
SEME for his advice to change D345. Apparently it’s a
common problem. M.D.

GEC C4001

This 14in. colour portable was definitely of ITT origin but
we didn’t recognise the chassis. The problem was that the
line hold was slightly off. We found that the line oscillator
is at the top corner of the end panel, were we normally
expect to find the power supply. Much time was spent
checking components here before we discovered that the
line discriminator circuit is on the main board. The cause
of the trouble was that R514 and R515, both 2-7MQ, had
gone open-circuit. M.D.

Sony KX20PSI

This set had come in from another dealer after he’d spent
many hours trying to find the cause of a double intermit-
tent fault. The symptoms were intermittent field roll and
faulty chroma - similar to a delay line fault. After the set
had run for several hours the symptoms appeared, as
described. What the other dealer had failed to note was
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that this is a multistandard set and that it was going into the
NTSC chroma mode, with no PAL switching, while the
field timebase was trying to run at 60Hz. Switching
between standards is carried out in the CX7916 chip
1C503, which turned out to be the cause of the prob-
lem. M.D.

Philips CP90 Chassis

We've had several of these sets with no picture due to
failure of the first anode supply. In every case the cause has
been an internal defect in the line output trans-
former. M.D.

GEC C2295 (Tatung 160 Chassis)

This set wouldn’t start. The power supply was o.k. but
there was no line drive. We found that there was no 12V
supply as R508 and R509 (both 12kQ)) had gone open-
circuit, removing the base bias from the 12V regulator
transistor. M.D.

National Panasonic TC361

This elderly colour portable suffered from intermittent
field roll and touchy tuning. A common cause of this
problem is C115 (ISuF) drying out. Changing it didn’t
work on this occasion but when two other electrolytics in
the same area were replaced, C118 (1uF) and C139
(0-47uF), the problem had been cured. M.D.

Skantic/Luxor 3781 (180 Chassis)

The problem with this colour portable was slightly
reduced width and height with a bright line across the
screen about 2-5cm down from the top. All voltage
outputs from the chopper power supply were low. We
checked back to the switch-mode section and found that
RN28 was open-circuit. Replacing this 560k{} resistor
restored the set to normal working order. R.C.

Triumph CTV8209

This popular 14in. portable took quite a while to sort out
— every now and then it failed to start. If any part of the
chopper chip was touched electrically the set would
immediately start up. After many days I found that
R119, which is connected to pin 4 of the chip, had
increased in value from 150k} to about 270k{2. Fitting a
replacement cured the problem. Incidentally this set is
very difficult to tune with the existing tuning head and
fitting a replacement makes very little dif-
ference. H.MacM.

National Panasonic TC430

This set had the no results symptom but the power
supply produced the 113V h.t. The chopper transformer
also produces a 16V supply for the ANS5256 audio output
chip, so to be thorough we checked this. No problems
here. Our next check was at the collector of the line
driver transistor, where the voltage reading was high at
110V. This suggested that there was no drive, which was
soon confirmed. The drive comes directly from pin 6 of
the AN5435 chip IC501 whose supply is derived from the
12V regulator IC802. Since the input to this regulator
comes from the line output transformer a start-up supply
is required. A study of the circuit diagram revealed a
likely candidate in the form of R512, a 10k} resistor that
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feeds pin 7 of IC501, where we expected to find around
9V. The reading was only 1V and R512, which is
connected to the 113V line, was very warm indeed. A
resistance check from pin 7 of IC501 to chassis produced
a short-circuit reading that disappeared when the pin was
lifted. A new ANS5435 jungle chip made the set happy
again. S.L.

Teletopics

CABLE TV

The Cable Authority has awarded the final three franchises,
for Macclesfield and Wilmslow, Newport and the Wirral,
bringing the total up to 135. On April 1st however only
92,974 homes had been connected to a modern broadband
cable system, though such systems were available to
599,737 households. The total number of homes covered
by the 135 franchises is over 14-6m. If all the networks are
built the total investment will be of the order of £4bn.

More than twenty cable franchise holders have been
given till the end of the year to complete their licensing
arrangements — licences have to be obtained from the DTI
and the Cable Authority once a franchise has been
awarded. Action is being taken by the Director General of
Telecommunications against four cable companies, in
Coventry, Glasgow, Guildford and Westminster, that have
failed to complete their networks though they were
amongst the first to receive franchises, in November 1983,
Notices setting our completion timetables are being
published under the Telecommunications Act. The Cable
Authority is to be wound up at the end of the year, when
the Independent Television Commission will take over
responsibility for all commercial TV.

New TV audience figures published by the Cable
Authority, based on a study carried out by Continental
Research, show that cable and satellite channels now
account for over a third of all viewing in broadband cable
homes. Children’s viewing of the new channels scores
highly: their share of viewing in the early morning and the
popularity of channels such as Sky One and Children’s
Channel take the new media’s total at that time to 77 per
cent. After BBC-1 and ITV, Sky Movies was the third
most watched cable channel amongst adults.

SATELLITE TV

According to viewer research carried out by the Broadcas-
ters’ Audience Research Board, Sky Television has a 30-8
per cent share of viewers in homes able to receive the
satellite services. The figures given for BBC-1 and ITV are
20-7 and 269 per cent respectively. It’s rather early to
come to firm conclusions about new viewing habits since
many figures, based on relatively small samples, are at
present being put about. There seems to be no doubt
however that Sky Television is doing well.

BSB has got off to a slow start due to shortage of
equipment. According to Kleinwort Benson Securities,
BSB could make a loss of some £370m in its first year.
Rupert Murdoch expects Sky Television to have made a
£300m loss during its first three years. KBS says that Sky’s
running costs are half those of BSB. There have been one
or two teething troubles with early BSB equipment. In
particular a faulty batch of access control modules was
supplied to all four manufacturers. There have also been
interference problems — an example is quoted in Roger
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Bunney’s column on a later page. Sky Movies is to transmit
for 24 hours a day from September 1st.

The Department of the Environment has issued a
consultation document outlining proposals for changes in
planning regulations covering satellite TV equipment.
Interested parties have until September 7th to comment or
put forward suggestions. New guidelines are expected to
be issued to local authorities by the end of the year.

The IEEIE, Savoy Hill House, Savoy Hill, London
WC2R 0BS (071-836 3357) will hold its third annual
conference in a series on DBS at the IBA Conference Hall,
Brompton Road, London SW3 on October 18th and 19th.
The two-day non-residential conference is intended for
those engaged in the design, manufacture, installation and
maintenance of satellite TV receiving equipment. Contri-
butions to the programme will include papers on receiver
design, aerials, encryption, broadcasting standards and the
installation of BSB and Sky receiving equipment. The cost
is £210 for the two days or £105 for one day only, plus
VAT.

DISH PAINT

HRS and SEME have both introduced paint specifically
for satellite TV dishes. HRS’s version is described as a
unique spray paint specially for satellite dishes. At present
it’s available in brick red or stone, but other shades are to
be added. SEME’s coating system, called Vellox, is
described as a unique coating system that provides
improved reception in poor weather conditions. It’s a
water-repellent coating that was originally developed for
the US Air Force’s radar equipment in Alaska in order to
keep snow and ice away. In doing so it will maintain
reception free from sparklies under adverse weather
conditions. Surfaces treated with Vellox refuse water to
the extent that a visible air layer can be seen between the
water and the treated surface. It’s a two-component system
consisting of a primer and an aerosol topcoat. Other uses
include the protection of PCBs — and even cardboard
packaging.

SATELLITE TV HARDWARE

The interesting range of BSB support products available
from Syntronix Systems, St. Matthews House, Brick Row,
Darley Abbey, Derby DE3 1DQ (0332 553 024) includes a
BSB monitor/VCR adaptor which enables MAC signals to
be viewed in RGB form while at the same time providing
an AV feed to a VCR, AV amplifier or video sender.
There are various models with different features, e.g. a
colour saturation control or a sharpness control. The retail
price is £49-95 plus VAT.

Longreach Marketing Ltd., Riverside Business Park,
Lower Bristol Road, Bath, Avon BA2 3DW (0225 444
894) has been appointed distributor for Finlux and NEC
satellite TV equipment. The Finlux range includes the new
SR3000 receiver whose features include stereo sound, 60
fully-programmable “favourite status” channels, a built-in
aerial positioner, two dish inputs, MAC capability and
decoder compatibility. There are six different dish pack-
ages from 45 to 120cm, both fixed and motorised. The
agreement with NEC allows supplies to go only to
Longreach customers who do not infringe on existing NEC
dealers’ territories. The range includes the up-market 3022
system, with 65 or 80cm dish packs. Also available is a
motorised up-grade kit.

NEC is to introduce an integrated VCR and satellite
receiver — it will combine a Nicam stereo VCR and an

TELEVISION SEPTEMBER 1990



Astra-capable receiver. The Model number is NS7000K.

Siemens has developed a SAWF, type Y6901, for use as
a bandpass filter in satellite TV receivers. It’s intended to
define the bandwidth at the second i1.f. of 480MHz, the
bandwidth being 27MHz at the —3dB points. The insertion
loss is typically 17dB.

T. POWELL
Our regular advertiser T. Powell has had to go into
hospital for a major throat operation and as a result his
business will be closed for a few months. We wish him
every success.

NEW FROM AMSTRAD

Amstrad has announced a couple of particularly intersting
products. The latest addition to the 8000 series of VCRs,
Model VCRS88), features a Nicam sterco decoder and
Hi-Fi recording and playback at a retail price of £369-99.
Due later this year is the Double Decker VCR, which as
the name suggests includes two decks. The suggested retail
price will be £399-99. It offers various options not available
before, the most important being that recordings can be
made on one deck while watching a tape on the other, two
different TV programmes can be recorded on different
tapes simultaneously, etc.

STEREO SOUND

The Durris IBA transmitter and its relays are now
providing a Nicam sound service. On the radio side the
IBA has started medium-wave sterco test transmissions
from its Foxhall Heath transmitter at Ipswich. They are the
first in the UK to use a.m. for stereo. The C-QUAM
system being used was developed by Motorola.

A & R Cambridge and Eldon Technology of Leeds have
produced a Nicam tuner, Model Delta 150, that can store
up to eight TV channels. There are r.f. and composite
video BNC output sockets and scart sockets. The tuner can
be controlled by an IR remote control handset. A & R
claims that the tuner offers improved performance through
the use of dual SAWFs to separate the sound and vision
signals, parallel i.f. circuitry and separate synchronous
PLL detectors. The price is £349-90.

MPEG MEETING

The Moving Picture Experts Group which was set up to
develop an international standard for digital video coding
recently met in Portugal. Organisations that attended
include IBM, Philips, Matsushita, Sony, Thomson, the
IBA and British Telecom. The group was formed in May
1988 and began testing fifteen proposed coding systems in
October 1989. The front-runner is the discrete cosine
transform algorithm used by the CD-I format. A draft
proposal is due this month and the findings are expected to
be published in the first half of 1991.

MORE VIDEO-8 COMPANIES

Thompson is to market Video-8 camcorders in addition to
its VHS and VHS-C models. The Video-8 machines will be
launched in the USA this autumn and will be marketed in
Europe in the Saba range by the end of the year. Hitachi is
also to introduce 8mm camcorders. The first models will be
launched in Japan and the USA this year, with a European
launch in 1991, These announcements follow survey results
suggesting that Video-8 is now the leading camcorder
format in Europe.
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D-MM GOOD VALUE!

Cirkit's new range of Digital
Multimeters offer a quite unbeatable
combination of features and value:

® Ranges include: frequency,
capacitance and temperature

Housed in strong ABS cases
Overload protection on all ranges
Full one year warranty

3. digit, auto zero, auto polarity

LCD, plus low batt indication

200 hour battery life
All meters supplied with test leads,

battery and manual

TM53158

® Remarkable value
® 18 ranges
@® 10A dc current

Price £19.99

dc volts: 200mV-1kV
ac volts: 200V, 750v
dc current: 200uA-10A
resistance: 20002-20M$}

Continuity and diode test
Basic dc accuracy: +0.8%
SizeT 128 x 72 x 33mm

TM5375

® Frequency measure-
ment to 20MHz

@ ac/dc current to 10A

® 24 ranges

Price £36.75

dc volts: 200mV-1kV

ac voits: 200mVv-750V
dc current: 200uA-10A
ac current: 200uA-10A

Resistance: 200§2-20MQ)
Frequency: 2kHz-20MHz
Continuity. diode & HFE test
Basic dc accuracy +0.5%

TM5365

® 30 ranges

® Frequency & capaci-
tance measurement

® Compact size

Price £37.90

dc volts: 200mV-1kV

ac volts: 200mV-750V
dc current: 200uA-10A
ac current: 200uA-10A

Resistance: 20002-2000MQ)
Frequency: 2kHz-200kHz
Capacitance: 2nF-20uf
Logic. continuity. diode and
HFE test

TM175

® Freq. measurement
to 10MHz

® Capacitance measure-
ment 1pF to 20uF

® 39 ranges

Price £57.49

dc volts: 200mV-tkV

ac volts: 200mV-750V
dc current: 200uA-10A
ac current: 200uA-10A

Resistance: 200£2-2000MQ2

Capacitance: 2nF-20uf
Frequency: 2kHz-10MHz
Continuity. diode. HFE.
logic & LED test.

TM135

@® Temp. measurement

@ Capacitance
measurement

® 40 ranges

Price £45.95

dc volts: 200mV-1kV

ac volts: 200mV-750V
dc current: 200uA-10A
ac current: 200uA-10A

Resistance: 20002-2000M0Q
Temperature: 200°-750°C
Capacitance: 2nF-20uf
Diode, HFE & continuity test

TM115

® 0.5% accuracy
® Transistor HFE test
® 26 ranges

Price £33.67

dc volts: 200mV-1kV

ac volts: 200mV-750V
dc current: 200uA-10A
ac current: 200uA-10A

Please add £1.00 Tor p&p.
-

Resistance: 20002-2000M{}
Continuity. diode & HFE test
Basic dc accuracy +0.5%

Prices inc VAT.
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Grundig CTV Service Notebook

Plenty of Grundig TV sets come into our workshop,
including many older models. They are well-made, solid
sets and it looks as if they will continue to give good service
for many years to come. The following notes summarise
some of our experience with these sets. I hope that the
information will be of help to other readers of Television —
it’s the result of a lot of suffering, frustration and expensive
phone calls! To make things easier for you I've included
the names of some of the panels in both English and
German - this is because they may not be marked in
English.

GSC200 Chassis

Symptom: The receiver works well and is faulty only when
the remote control handset is used.

Cure: Suspect Telepilot preamplifier 290304-015-01 and
tuning module 29502-003-21. You may have to replace
both.

Symptom: The e.h.t. voltage is present but no light shows
at the front of the TV set and the L, F and H voltages are
absent.
Cure: The 47kQ, 4W wire-wound resistor R633 is open-
circuit.

CUC220 Chassis

Symptom: It’s impossible to obtain correct horizontal
centring.

Cure: There’s an official modification — reverse diode
D521 (BA157). If this fails, remove D521 from the circuit.

CUC720 Chassis

Symptom: Set trips and you can hear a relay shuddering.
Cure: Replace diode D2772 on baustein (module) 29504-
007-01.

Model 8232

Symptom: Set dead with B+ voltage absent.

Cure: The B+ feed resistor R652 (12Q)) is suspect. Change
it — it’s the little, hard to get at one near the tuner.

Symptom: Set dead. The numbers light but there’s no
e.h.t.

Cure: Remove diode Di505 - with the mains supply
unplugged! If the set now comes to life, suspect in the
following order R504, R510 and L.508. Then check C505
for leakage.

Note that with this model the point labelled C on the line
output transformer should record a voltage of 56V d.c.
with respect to chassis. This voltage is critical — the set
won’t work if it’s incorrect. To adjust, use the potentio-
meter on the Regel Baustein (regulator panel).

Symptom: Set works o.k. then cuts out.

Cure: Change thyristor Ty503. If the fault persists, carry
out the following official modification. Connect in parallel
an 0-1uF capacitor and a 1k resistor between the anodes
of D504/5 and chassis.

Model 7150

Symptom: Field collapse and reduced horizontal scan. The
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field scan transistor and field timebase module are both
o.k.

Cure: Replace diode D1627 in the EW (Ost/West)
module.

Symptom: Intermittent start-up.

Cure: this can be due to the diode encapsulated with the
17153 thyristor going open-circuit. Replace the thyristor.
This fault will show up on your component tester!

Symptom: East/west fault.
Cure: Replace both SKE4F diodes on the EW (O/W)
panel. Only one diode will usually be found open-circuit
but both must be replaced.

Model 6232

Symptom: Numbers alight but no picture.
Cure: Suspect the 18Q resistor connected to the bridge
rectifier diodes.

Model 6011

Problem: The red/black wander lead tends to fall off and
it’s difficult to find out where it should be connected.
Answer: It fits on to connection Z9.

Models 6210/6610

Symptom: Small picture and the width control doesn’t
work.

Cure: Replace the SKE2E diode Di514 in the Regel
Baustein (regulator panel). Unofficial replacement is a
Sony SID30: it works well and is very reliable.

Model 6010

Symptom: Cause of wriggling line jitter on verticals and
other lines is hard to track down.

Cure: Replace R504 (39Q9 which is open-circuit. It’s in
parallel with diode Di504 (1N4004). Check this diode too.

Model 4415 (GSC100 chassis)

Symptom: The set goes dead after about half an hour and
the wire of fusible resistor R607 is found to be unsoldered.
Cure: Replace thyristors 17052, 17053 and 17127. It’s
important to renew the insulating washers at the same
time.

With this model the voltage at connection C on the line
output transformer should be 49V d.c. with respect to
chassis. The adjustment potentiometer is on the Regel
Baustein (regulator panel).

Model 2230

Symptom: The line oscillator is o.k. but there’s no line
drive to the output thyristors.

Cure: Replace the corroded screened cable that goes from
the oscillator to the output stage.

Model 1645

Symptom: Set cannot be switched on with the remote
control unit but is 0.k.
Cure: Suspect R607.

Symptom: Remote control apparently faulty.
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Cure: Suspect the Telepilot receiver and the Abstim
Baustein (tuning module). One or both may need to be
replaced.

Component Equivalents
Some of the devices used in Grundig sets can be difficult

to obtain. To save you time when this occurs here are a few
equivalents.

The GD?241 transistor used in the field output stage can
be replaced with a BDY81 or a 2N5296.

The 17053 thyristor can be replaced with a Toshiba
SGO87AR. Both devices contain an internal diode.

The BSTC1233 can be replaced with a 17127.

The 17089 thyristor can be replaced with type 8309-507-
0631, but it must be remounted.

Four separate BY127 diodes can be used to replace a
mains bridge rectifier.

Test Report: The Cirkit TM175 DMM

Cirkit Distribution has avilable a comprehensive range of
competitively priced digital multimeters. I decided to take
a look at an example and was sent the top-of-of-range
Model TM175 for review. After a period of use any
reservations I might have had have been dispelied.

The range consists of six models, starting with the basic
specification Model TMS5315B at about £17-38. The
TM175 is priced at £49-99. VAT has to be added to these
prices, but there are generous bulk quantity discounts.
With all models the specification is impressive considering
the price.

On Test

The TM175 comes well packed in a box that could be
used for resale purposes if you sell meters. Its plastic
case is bright yellow in colour, and whilst it appears to be
very tough it will probably start to look a bit grubby with
average workshop use — this has happened to a yellow
Pantec meter I've used for some years. Whether this
matters or not is largely a matter of personal taste.

Naturally every possibility cannot be assessed during a
short bench test. The meter has 39 ranges, i.e. it’s not
auto-ranging. I'm used to auto-ranging meters, but once
you remember that it’s not of this type flicking up or down
a range becomes automatic. The ranges cover 200mV to
1kV d.c. and 750V a.c., 2004A to 10A d.c. and 200mA to
10A a.c., 200Q to 2,000MQ on the resistance ranges, 2nF
to 20uF with the capacitance ranges and there’s a
frequency counter that goes up to 10MHz. The lower
values quoted represent the lowest range f.s.d.s. There are
also a continuity beeper (under 200Q2), an hfe measure-
ment, LED and diode testers and a logic indicator. The
latter produces an arrow head either upwards or down-
wards to indicate logic state: if low it also beeps, allowing
“eyes-off” testing. The meter has sockets for connection of
capacitors being tested — these must first be discharged of
course — also for diodes and transistors as well as the
common, low and high current and general test lead
connections. The next model down in the range lacks the
frequency counter but has two temperature ranges.

Mechanical switches are provided for a.c./d.c. switching,
power switching and high/low trigger level switching for
the frequency counter. These switches are small and it’s
possible that with very heavy use they could be damaged.
The probes are well made and have welcome sharp points
for digging into solder and corroded component legs.

A great deal of thought was obviously given to the
design of the meter. The set of ranges is extremely useful
for field servicing. Some jobs that couldn’t be done
previously in the field can be undertaken — by using the
frequency counter for example. In this mode it may not be
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suitable for all applications because of meter loading with
the normal test prods, so a frequency counter with
scope-type probe will still be needed.

There are several nice touches. For example the bench
stand is held securely against the back when not in use to
prevent it flopping about aimlessly: it can be unclipped and
fitted farther up the back to provide a hanger to suspend
the meter. The battery cover not only clips but is also
bolted, which will prevent some slip-ups. I hope that the
battery contracts last longer than in my Pantec meter -
these lasted for about six months before I had to modify
them to make them work!

The range indicators are well protected to prevent the
information being lost. The range selector knob is plain
yellow with the indicator bar running across its diameter.
A slot at one end indicates the range. It’s difficult to define
— a strip of red paint in the slot would help. The display is
rather smaller than I've been used to but is perfectly
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adequate. As is only to be expected with such a reasonably
priced unit, there’s no bar graph.

The meter performed beautifully on test. It was very
easy to use considering the number of ranges. To start with
we were rather dubious about the frequency counter, but
when it was checked against our Racal unit we found that it
had a faster response and a perfectly acceptable accuracy.
Having a capacitor tester is a real boon. Previously the best
we could do was to carry out a resistance check to see a
capacitor charge. This doesn’t tell you much with a

small-value capacitor of course.

I feel that Cirkit has come up with a range of real
winners with these meters. For the price the TM175 offers
exceptional quality and features. You can't expect the
build quality of more expensive machines such as those
produced by Fluke, but the test unit gave no cause for
concern on this score. I wouldn’t hesitate to recommend
the unit to anyone in the service industry. My thanks to
Cirkit Distribution, Park Lane, Broxbourne, Herts EN10
7NQ for providing the test unit.

NICAM Digital Stereo Sound

Part 1

For many years sound was the “poor relation” in
television. Most TV sets had a tiny, often side-mounted
loudspeaker which was driven by a barely adequate
amplifier. The situation remains much the same with many
TV designs. But the advent of hi-fi VCRs and the
integration of audio and video equipment has in recent
years led to a great deal more attention being paid to
“with-picture sound”. The f.m. TV sound system that
came into use with 625-line transmissions has served us
well, providing quality sound to which receiving equipment
seldom does justice. But it’s incapable of carrying stereo,
and various other shortcomings become noticeable when
it’s processed by high-quality receivers, recorders, ampli-
fiers and loudspeakers.

Stereo TV sound has been available in W. Germany and
Japan for some years. The systems used in these countries
employ analogue modulation of an audio subcarrier or a
second carrier by a stereo-difference signal — the systems
are in many ways similar to the technique used for
v.h.f.-f.m. radio broadcasting. Encoding and modulation
systems of this type don’t fit easily alongside a video signal
in the tightly packed broadcast bands however, and many
COMPromises are necessary.

Research and development by the BBC led to the
publication in 1986 of a specification for a radically
different TV sound system for broadcasting. It takes full
advantage of modern digital technology and exploits the
ability of chip manufacturers to mass-produce very com-
plex digital i.c.s at low unit costs. In short, it represents the
current “state of the art”. Setmaker Ferguson Ltd. did a
great deal of decoder design work, which culminated in the
Texas Instruments’ single-chip demultiplexer that’s cur-
rently used in many TV and VCR Nicam designs. The
system is officially known as NICAM 728 — Near Instan-
taneously Companded Audio Multiplex, the 728 referring
to the data rate.

Digital Sound

Modern sound systems are based on the use of digital
technology. The first example that came along in the
domestic electronics field was the compact disc (CD) which
was introduced by Philips and Sony in 1982. Pulse-code
modulated (PCM) sound was first introduced in the video
field with the Video-8 format. We will soon have more
record and playback digital audio technology in the forms
of VHS-PCM and R-DAT.

Audio signals must start and end in analogue form, i.e.
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what goes into the microphone and comes out of the
loudspeaker is a sound pressure wave. Conversion to
digital form, by quantisation (sampling the audio signal at
regular intervals and assigning to each sample a digital
value), is done to overcome deficiencies in the intervening
systems and equipment. When reproduced, the quality of
digital sound, and particularly its signal-to-noise ratio,
largely depends on the number of quantisation levels used.
The ultimate, as used in the CD and R-DAT systems, is 16
bits, giving over 65,000 values each representing a signal
amplitude level. A 16-bit signal would require a wideband
channel for transmission however. As there is not room to
accommodate such a signal in the broadcast TV bands the
Nicam system uses 10-bit words. Ordinarily, these would
provide a signal-to-nose ratio of about 60dB. An improve-
ment is achieved by continuously “moving the baseline” as
it were. This gets close to the 84dB signal-to-noise ratio
provided by a 14-bit system. Just how this is done will be
explained later.

The 32kHz sampling rate used by the Nicam system
provides a frequency response of 0-15kHz in two channels
for stereo. Separation between the two channels is total, so
that dual-language sound tracks can be broadcast without
crosstalk. The Nicam system can carry data in one or both
channels and is completely separate from and independent
of the existing f.m. sound channel at 6MHz (system I).
Before it was adopted the Nicam system had to be tested
under many different sets of conditions. It proved to be
extremely rugged, providing high-fidelity stereo sound
even when the signal is so weak that the picture can hardly
be locked.

System Overview

Many of the processes and techniques that the Nicam
system uses are common to those employed by the
compact disc system. Thus readers who are familiar with
the CD system — primed, perhaps, by Joe Cieszynski’s
excellent series of articles in this magazine (March 1989 —
July 1990) - will have little trouble in understanding and
servicing Nicam equipment. Fig. 1 provides an overall view
of the system, which we’ll describe in outline before going
into detail.

The studio sound feeds for the left and right channels are
first pre-emphasised and passed to an analogue-to-digital
converter which produces 14-bit audio samples (“words”)
at a sampling rate of 32kHz. These samples are then fed to a
compressor which reduces the bit rate to 10 per word,
effectively extracting the ten most useful bits and discard-
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Fig. 1: Block diagram of the Nicam system, (a) at the studio/transmitter end, (b) at the receiver end.

ing the rest. At this stage an error bit is added for error
checking and correction in the receiver. In the following
interleaver stage the bits are shuffled like a pack of cards.
This is done to distribute the effects of propagation errors
or interference when the original order is restored at the
receiving end. Scrambling is then done by adding to the
interleaved data an effectively random data stream, so that
the sidebands of the transmitted Nicam signal have no
strong, fixed-frequency components that could cause
interference.

Modulation comes next. For system [ the Nicam
subcarrier is at 6-552MHz. It’s phase modulated by the
data pulses, using the DQPSK system that we’ll describe
later. With digital signals phase modulation is economical
of bandwidth, a factor that’s a key to being able to squeeze
yet another signal into the tightly-packed 8MHz slot
available for a system I TV channel. The Nicam carrier is
added to the 6MHz f.m. sound carrier fed to the
transmitter, where it joins the vision carrier (at a level of
—20dB relative to the peak vision carrier level) on its way
to the transmitting aerial.

At the receiver the tuner converts the Nicam carrier
to an i.f. of 32-:95MHz. This is demodulated and selected
by a filter for application to the first section of the Nicam
decoder, the DQPSK demodulator. The Nicam signal
emerges from this as a data stream. It then undergoes a
series of processes that reverse those carried out at the
broadcasting end. First comes a descrambler which sub-
tracts from the data stream the random data added at the
transmitter to smooth out the sidebands. De-interleaving,
in accordance with a simple codebook held in memory,
then takes place. As a result the order of the original 10 +
1 bit words is restored. The words are next expanded to
14-bit form in accordance with a scale factor transmitted
with the data. Error correction on the basis of the parity
bits is then undertaken. At the end of this decoding process
we have a real-time data stream of 14-bit words, containing
information for both the left and right sound channels.

,De-emphasis

Fig. 2: The CCITT J17 emph-
asis characteristic.

Pre-emphasis

L T T T T 1
2 04 12 5 10 20
— Frequency kHz
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It remains to convert the data back to analogue form,
using a DA convertor, then to filter the result to obtain the
original sound signals. User controls are incorporated into
the audio amplifiers, whose design is critical if the low
distortion and high signal-to-noise ratio of the transmitted
signal are to be maintained. The performance, rating and
positioning of the loudspeakers are also crucial to the
realisation of the full potential of Nicam sound.

An Incongruity

The incongruity with many types of programme of
having this wide, high and full-bodied sound alongside the
necessarily limited picture area is something we won’t
dwell upon here. The system comes into its own with
concerts of any type, and with any Nicam programme the
larger the screen the better. In one jump the TV sound
system has got itself several strides ahead of the picture
transmission and display capabilities.

System in Detail

Although it’s not essential from the servicing point of
view to understand what goes on in the studio and the
encoding and even the decoding processes, a reasonable
knowledge of how the system works does help with fault
diagnosis and Nicam decoder setting up. Nicam decoders
are now becoming a common feature in top-of-the-range
TV sets and VCRs.

Pre-emphasis

First, pre-emphasis. No sound or vision transmission or
recording system is complete without a pre-emphasis
system, which gives a boost to the high-frequency compo-
nents of the signal. During reproduction the balance is
restored by reducing the amplitude of the higher frequen-
cies: noise is reduced in proportion. The pre-emphasis/de-
empbhasis characteristic follows the CCITT J17 recommen-
dation, with a boost of 6-5dB at 800Hz. Fig. 2 shows the
characteristic curves.

Sampling and Quantisation

The sampling rate for DA conversion is 32kHz, which
means that digitised samples of the original analogue
sound waveform occur at 31-25usec intervals. To prevent
aliasing (this occurs when the lower sidebands of the
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Fig. 3: The digital compression system ~ 14 to 10 bits. The
bits in the shaded areas are deleted during transmmission:
those in the wedge on the left can be reconstituted at the
receiving end.

sampling frequency overlap with the upper end of the
audio frequency spectrum), and the distortion to which this
gives rise, the upper frequency limit of the audio signal
must be held at or below half the sampling frequency, i.e.
at or below 16kHz. For this purpose a filter with a very
sharp cut-off at 15kHz is inserted in the L and R channel
feeds prior to the sampling gates.

The 14 bits per sample used give a total of 16,238
possible sound signal levels. L and R signal sampling is
carried out simultaneously. A samples carry L signals and
the B samples carry R signals.

Digital Compression

The 14-bit rate is reduced to 10 bits to conserve
bandwidth. The significance of each bit in a word depends
very much on the sound level represented by that
particular word. The least significant bit in a word can
influence the final signal by only one part in 16,000 odd.
While this may be important in a delicate, quiet passage, it
matters not one jot when the sample represents a very loud
sound or a rapid transition between two widely-different
levels.

So we come to Fig. 3, where the possible combinations
that could go to make up a 14-bit word are laid out. The
shaded areas show the coding scheme. The most significant
bit (MSB), the 14th (on the left), passes through the
compression system unchanged. The 13th bit is discarded if
it’s the same as the 14th; the 12th bit is likewise discarded if
it’s the same as the 13th and 14th, and so on with the 12th,
11th and 10th bits. When this has been done we are left
with words that have between 10 and 14 bits. If a particular
word has more than 10 bits a sufficient number of bits is
removed at the least significant bit (LSB) end to reduce the
word to 10 bits. The digital signal has thus been
compressed, and as long as the decoder knows what the
compressor is up to it can expand the signal back to 14-bit
length at the receiver.

Protection and Scale Factor

It’s necessary to add to each digital word some
protection against the possibility of transmission/reception
errors. For this purpose a parity bit is added to the end of
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Table 1: Scale-factor signalling.

Coding range Protection range  Scale-factor code

1 1 11
2 2 110
3 3 101
4 4 011
5 5 100
5 6 010
5 7 001
5 7 000

each word. It’s used in the decoder as a truth check on the
word’s six most significant bits. The system used is referred
to as even parity.

We now have a protected 11-bit word. We must next
send the decoder a scale factor to indicate which bits have
been deleted during the compression process. If the
missing bits are on the left-hand side in Fig. 3 the scale
factor will enable them to be recreated: if they are on the
right-hand side they are lost forever, but this is of no great
moment since the words of which they form a part are not
crucial ones from the noise point of view.

A careful look at Fig. 3 shows that 10-bit resolution is
given to large signals (coding range 1), 11-bit resolution
applies in range 2, 12-bit in range 3 and so through to the
14-bit range 5 which represents the quietest and most
vulnerable sounds. This “progressive coding” system is
very effective, giving bandwidth economy while losing little
in comparison to a linear coding system.

For scale-factor signalling purposes the 11-bit (10 + 1
parity bit) words are grouped together in blocks of 32, each
block lasting for 1msec. With each block a 3-bit code word
is sent to indicate the scale factor. You will at once see that
there’s a degree of inaccuracy in this. Since only one
scale-factor massage is sent for 32 consecutive words, some
words will not receive optimum expansion. In fact what the
scale factor tells the decoder is the magnitude of the largest
sample in each block. This approximation increases the
quantisation noise in the final audio signal, but this noise
always occurs where the busyness of the signal disguises or
masks it. The scale-factor data occurs sufficiently frequent-
ly for the fastest perceptible loudness transitions to be
tracked — this is the key to subjective noise reduction. It’s
this “running approximation” characteristic of the scale-
factor signalling that gives the system the first two words of
its name, near-instantaneous. The average error is in
practice very small and is imperceptible to the listener.

So far we've discussed two of the fiddle-factors involved
in Nicam coding, bit reduction for compression and the
1-in-32 scale-factor signalling. Now we come to the biggest
fiddle-factor, the way in which the scale-factor data is sent.
In effect it’s included for nothing, using the parity bits in
the data words. The scaling factor is sent by modifying the
polarity bits in accordance with a complex table that’s held
in memory in the transmitter and receiver. The receiver’s
decoder extracts the 3-bit scale-factor words by using
what’s called majority-decision logic — this process also
restores the original parity pattern.

D477) —Read order ——————=
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Fig. 5: The Nicam frame format, showing the arrangement of digital data for a stereo sound signal before interleaving.

Diagram reproduced by courtesy of the BBC.

The scale-factor code words are shown to the right in
Fig. 3. There are five different compression patterns, each
being assigned a range figure from 1 to 5. Table 1 shows
how the three-bit code words convey scale factor and
protection data. The three scale-factor bits can give eight
combinations. As shown, some of the “spares” are used to
signal to the decoder the amount of error-protection
required by each sample. This can be used in the receiver
to give extra protection to the most significant bits of the
samples.

Interleaving

The parity system gives significant protection to the data
words. But impulsive interference and similar corruptive
influences could blow large holes in the data stream. So
further protective measures are required. The degree of
protection called for depends on the likelihood of and
probable pattern of data corruption. Nicam data, coming
off-air, doesn’t require the massive error protection used
with the CD, V8-PCM and DAT systems. So far from the
intricacies of CIRC, the interleaving system used with the
Nicam system is simple.

It’s achieved by writing the data into memory and then
reading it out non-sequentially, as shown in Fig. 4. The
readout order, which is held in a ROM address-sequencer,
ensures that bits which were originally adjacent are
separated by at least fifteen other bits. An error burst in
the transmission path can corrupt several consecutive bits
in the broadcast data stream. But as the error is distributed

Table 2: Control bit functions.

Control bits Contents of 704-bit sound/data block

c1 C2 (3

0 0 0 Stereo signal with alternate L and R
samples

0 1 0 Two independent mono signals in
alternate frames, e.g. dual-language
sound

1 0 0 One mono sound signal and one data
channel sent in alternate frames

1 1 0 One data channel
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amongst several words the damage to each is minor. It can
be repaired by parity correction and/or error concealment
as necessary, techniques that are universally used with
PCM sound systems.

Housekeeping

The digital signal now has enough protection to enable it
to withstand the rigours of transmission. “Housekeeping”
data has to be added next so that the sections of data can
be identified and synchronised and the decoding process
can be controlled.

Fig. 5 shows the composition of a broadcast data frame —
the transmitted data is arranged in 728-bit frames. The
“housekeeping” data comes first, rather like the field sync
pulse in the video waveform. As the duration of a frame is
Imsec, the data rate is 728Kbits/sec. There are of course no
gaps between frames.

The frame alignment word (FAW) synchronises and sets
up the decoding process in the receiver. It consists of eight
bits and is always 01001110. Next come the five bits CO to
C4, which are used for decoder control and switching.
Their functions are as follows. The frame flag bit CO is set
at 1 for eight successive frames and to 0 for the next eight
frames. This unchanging pattern defines a 16-frame
sequence and is used to synchronise changes in the type of
information being carried. Bits C1, C2 and C3 provide
application control information - see Table 2. Note that C3
remains unchanged throughout these options. It’s at
present spare but is assigned to future sound and data
coding options. The reserve sound switching flag C4
caused decoder design problems at one stage. It’s set to 1
when the Nicam channel carries the same sound as the
main (f.m.) sound carrier and to 0 otherwise. This permits
fall-back switching should the Nicam carrier fail or
shutdown when a data transmission is in use.

The next data block, ADO to AD10, is at present unused
— it’s reserved for “additional data” and it will be
interesting to see what this will be.

The Sound/data Block

This initial section of the frame accounts for 24 bits. The
remaining 704 convey stereo/dual-channel sound data.
There are sixty four 11-bit words, the A channel (stereo
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left) and B channel (stereo right) samples being sent
alternately throughout the period — 32 of each. Since two
sound channels, plus the initial data, are being transmitted
as a single serial data stream the bit rate of each channel is
approximately doubled. This form of time-compression is a
common technique known as time division multiplex
(TDM). It’s easy to put into effect by writing the data into
a RAM in real time and reading it out at approximately
twice the rate at suitable intervals. TDM is used in many
data storage and transmission systems to match signal
density to channel bandwidth.

The order of A and B samples shown in Fig. 5 represents
the sequence before bit interleaving (see above). Only the
704 bits of sound data are interleaved, which is why Fig. 4
starts with bit 25 and ends at bit 728. With monaural sound
the data block is arranged slightly differently, see Fig. 6. In
this case two 32-word blocks (n and n + 1) are placed
end-to-end in a single frame, carrying the complete mono
signal. Since the data rate is unchanged, the next frame is
available for other forms of data if required. Odd
numbered frames carry the mono sound data and even
numbered ones the “information” data. To indicate this
condition control bits C1-3 change to 100, switching the
decoder to the mono mode.

If two independent mono signals M1 and M2 (e.g.
dual-language sound) are being transmitted, M1 is carried
in the odd-numbered frames as just described while the M2
signal is carried in the same manner in even-numbered
frames. The control bits C1-3 change to 010 to switch the
decoder sound routing.

Data information can take many forms. Computer
programs or software are perhaps the most likely. If
conditional or restricted access is required by the broadcas-
ter or his agent, perhaps the spare bits C3 and ADO-10 will
be used to provide this feature. No data information
format for this purpose has to date been published.

Scrambling

Now that we’ve considered the composition of the
Nicam data stream in detail it should be obvious that there
are certain fixed patterns. Since the data stream modulates
a carrier whose sideband structure depends on the
characteristics of the modulation, the energy in the
sidebands can be evened out by scrambling the data at
random. This is a form of energy dispersal. Total random
scattering of the bits is not possible because there’s no way
of descrambling such information at the receiver. A simple
circuit that generates binary digits in what appears to be a
random way but whose output is predictable and repeat-
able is available however. It’s called a pseudo-random
sequence generator (PRSG) and consists of a clocked
shift-register with one or more taps that feed back to its
input. Fig.7 shows the one used with the Nicam system. It
consists of nine stages, with a tap between the fifth and
sixth feeding one input of an exclusive-or gate whose other
input comes from the final stage. If you work it out, the
sequence starts 0000 0111 1011 etc. Once it gets going the

Table 3: Nicam carrier phase changes for each
possible combination of 2-bit data pairs.

Input data Phase of Nicam carrier
00 0°
01 -90°
10 -270°
11 -180°
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output sequence lasts for 511 (2 — 1) bits and thus runs
through almost one and a half times during the frame
period.

One of these PRSGs is used at each end of the system,
i.e. at the transmitter and the receiver. Each is reset to
111111111 at the end of the last bit of the frame alignment
word, which is not scrambled, so that the PRSGs run in
synchronism throughout the rest of the frame. The PRSG
sequence is added “modulo-two” to the data bit stream on
its way to the modulator ~ modulo-two addition is the
action of an exclusive-or gate, whose behaviour is shown in
Fig. 8. Fig 9(a) shows the action of the scrambler at the
transmitter end, working on a data stream that consists of
010101010 for the purposes of illustration. Fig.9(b) shows
the reciprocal process at the receiver end, after which the
original data sequence is restored.

Modulation and Transmission

There are various ways of modulating a carrier wave
with information. The best known are amplitude modula-
tion, as used for terrestrial vision broadcasting, m.f. radio,
etc., and frequency modulation as used for satellite vision,
TV sound and f.m. radio. A digital signal has only two
states, 1 and 0. In terms of bandwidth the most economical
method of modulation for use with such a signal is phase
modulation: the carrier frequency remains constant but its
phase is altered by the modulating data. The simplest
phase modulation system is a two-phase one, with for
example ones setting the carrier phase at 0° and zeros
setting it at 180°. This is easy to detect at the receiver.
Bandwidth saving is possible by using four-phase modula-
tion, in which the carrier has four possible states — 0°, 90°,
180° and 270°. Even more complex phase-shift systems
have been devised, with eight phases, but the smaller the
phase shift the more difficult reliable detection becomes.

The quadrature phase-shift keying system used for
Nicam has four carrier phase states. At the transmitter a
serial to two-bit parallel converter changes the serial data
into a series of two-bit pairs. These pairs can take one of
four forms — 00, 01, 10 or 11. Each of these moves the
carrier phase by a different amount, as shown in Table 3.
Thus the carrier phase has four possible states and is
moved from one to another depending on the composition
of each two-bit pair. Note that with a 00 bit pair the carrier
remains at its 0° shift, i.e. its rest, state. Fig. 10 represents
these conditions.

Since each phase change occurs at two-bit intervals
instead of once per bit and the maximum shift is half a
cycle of carrier (either way, in effect), the use of DQPSK
greatly reduces the sideband spread. The sudden phase
jumps depicted in Fig. 10 can be smoothed out to reduce
the sidebands further. With a 2-bit data rate of 346Kbits/sec
and a carrier frequency of 6-552MHz, there’s a minimum
of eighteen carrier cycles between each phase change. By
feeding the data to the DQPSK modulator via a low-pass
filter we can change it from a square wave to a triangular
one. This has the effect of “smearing our” the carrier phase
changes in time so that they are more evenly distributed
along the eighteen cycle periods available.

With the broadcast system I as used in the UK the
normal f.m. sound carrier_is at 6MHz above the vision
carrier at a relative level of —7dB. For use with Nicam
transmissions it’s reduced to —10dB. The Nicam carrier is
at 6-552MHz (exactly nine times the bit rate) and is
transmitted at a level of —20dB with respect to the vision
carrier. It’s important to appreciate that these levels are
quoted as voltages, so that the power ratio of the peak
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Fig. 7: A PRBS generator using a shift register and two
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stages of the shift register.
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B+_>D—*F Fig. 8: Modulo-two addition

binary data.
D479
PRBS PRBS
generator generator
000001111011 000001111011
etc etc.
010101010 etc| + + 010101010 etc
010100101110
ete.
(a} Transmit {b) Receive D480

Fig. 9: Action of the scrambler, (a) at the transmitter end, (b)
the reciprocal process in the receiver.

vision carrier to the Nicam carrier is 100:1. Fig. 11 shows
the spectrum of a system I TV channel with Nicam sound.

At a main transmitter the Nicam carrier is fed to the
klystron power amplifier used for the f.m. sound signal.
For optimum efficiency this normally operates in a very
non-linear mode and is very sharply tuned to the relevant
channel frequency. For correct operation with Nicam
signals its conditions have to be re-tweaked for more linear
operation and for greater bandwidth to allow for the extra
phase-modulated carrier. A great deal of trouble is taken,
as we’ve seen, to keep the Nicam carrier’s sidebands low
and quiet. There’s no interference to the other carriers in
the channel or to the adjacent sound and vision channels —
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Fig. 10: Changing the phase of a carrier to convey data. In
this case there’s a phase change with different bit-pairs in
the transmitted data. A graphical presentation is shown at
(a) while (b) shows the phase shift conditions.
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Fig. 11: Frequency spectrum of a system | TV channel with
Nicam carrier. The total spread of the Nicam signal is about
700kHz.

or, with co-channel reception conditions, to French system
L transmissions which have an amplitude-modulated
sound carrier at 6-5SMHz.

The Nicam system has been adopted by some European
countries and many others have expressed interest. For the
Continental system B/G, with the f.m. sound carrier at
5-5MHz, the Nicam carrier frequency is set at 5-85SMHz.
This is rather close to the f.m. sound carrier, but can be
accommodated with critical modification of the data-
shaping sideband filter. The Nicam signal bandwidth is
reduced from 700 to S00kHz with system B/G.

The Nicam format is compatible with the sound and data
transmission arrangements used with the MAC/packet
system that’s been adopted for the BSB satellite TV
transmissions. Thus the chip sets developed for one can be
used for the other, which is useful for both set designers
and chip manufacturers. These chip sets have to sort out
the rather complex Nicam transmissions at minimal cost,
which is no mean task. Next month we’ll be considering
the receiver and decoder.
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VCR Clinic

Philips VR6290/6291/6390

If you encounter one of these machines that intermittently
doesn’t play or record check the error memory. You'l
need the remote control handset for this. I know the
manual says otherwise, but where’s the set clock button
gone? If the last two digits are E6 (head blocked) the
following modification is probably needed. Find C2040 on
the family board. If its value is 0-1uF, replace it with an
0-01uF capacitor (part no. 4822 121 51304). The circuit
shows it as being 0-O1uF. P.B.

Philips VR6720

This machine produced no sound from the speakers,
though the headphones worked all right — it’s the one with
the 2 x ISW stereo amplifier. The supplies and input
signals were present, but the signals got lost at the driver
chips IC101/2. The delay muting transistor TS120 was
leaky. P.B.

Grundig VS200/220

This machine would intermittently stop playing. When
this happened it would unthread and show F2 in the
display. It would also sometimes stop during wind or
rewind, but the display would then show F6. Both of these
fault codes indicate that the microcomputer chip thinks
one of the spools has stopped. As there was no tape
spillage scope checks were made on the spool
optocouplers. With the machine playing or winding the
optocouplers’ output should consist of a signal of about
9V peak-to-peak. The output from one of them was only
2V pk-pk. A new supply optocoupler was required. P.B.

Grundig VS310

We've had two of these machines in recently. The prob-
lem with the first one was wow on sound. On inspection we
found that the capstan belt was hard and covered with
cracks. Fit a Grundig replacement if you have the same
problem.

The second one was dead — no clock, no booster,
nothing at all from the power supply. The chopper
transistor was o.k., with 30V across it, but there was no
drive. D425 was short-circuit. P.B.

Ferguson 3V36/JVC HRD225

In the play mode the sound was o.k. but the screen
showed nothing but dark grey with occasional flashes of
picture content in the background. On tracing the video
signal through I discovered that it became a little distorted
in the luminance amplifiers (Q106/7) that follow the f.m.
demodulator filters. It disappeared completely at the
output of amplifier transistor Q103. Meter checks showed
that the pre-playback 9V supply was low at only 2-5V.
Switching transistor Q501 was the cause of the problem.
J.C.

Grundig 2 x 4 Super

This machine would play back, search and wind/rewind
but wouldn’t record. It wouldn’t initiate record or thread
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in. The problem was that the left-hand keyboard didn’t
respond as button 1 was permanently “on”. In fact the
push-buttons jammed in when pressed — buttons 4 and 7
exhibited this to a lesser extent. The keyboard is part of a
large board that’s secured to the front panel by plastic
blobs and contains all the other front panel push-buttons.
Grundig Service told us that a repair kit is available but
that relieving the front panel cutouts around the buttons is
usually adequate. This provided a perfectly acceptable
cure. B.R.

Panasonic NV688

Here’s an example of confusion caused by an incorrect
symbol on the circuit diagram. The problem was no
playback, recording or signals — just a buzz and noise bar
in the E-E mode. We soon found that the regulated 5V
rail was low at only 2V. No excessive load was apparent
and transistors Q1003/4 and zener diode DI1006 in the
regulator circuit all checked out correctly when cold
resistance tests were carried out. We decided to check the
2SDI1275 series regulator transistor by replacement. It’s
listed as a Darlington device, though the circuit shows it as
a straight npn transistor — which it seemed to be from our
meter check. In fact the Darlington bit had shorted out. A
replacement solved the mystery, with no thanks to
Panasonic’s circuit diagram. C.A.

Hitachi V18000

This machine would load up and play. It then refused to
unload and eject the tape, though the left-hand reel was
driven normally to retract it. If the tape was unloaded
manually and a fast wind command was given the machine
would respond initially but the loading arms would also
move forwards slightly. This disturbed the loading switch,
thus preventing acceptance of further commands until the
loading arms were wound back again manually. The
microcomputer’s voltages were all correct and the right
instructions reached the loading motor control chip IC905.
Replacing this TA4194A device did the trick. C.A.

Saisho VR1200HQ

When we find “HQ” appended to this breed of VCRs
we're inclined to take it as meaning highly questionable.
“It won’t stay on” said the owner, the reason being that
fuse F502 had blown. When our adapted Thorn 3500
cutout was connected temporarily the machine wouldn’t
accept a tape and the BA6239A loading motor chip
quickly reached fried egg temperature. After using an
external supply to check the loading motor we replaced
the chip, fitted the correct fuse, and another Saisho
limped off into the sunset. C.A.

Panasonic NV730

I owe this one to regular reading of Television articles!
The problem was intermittent stopping in the play mode.
The machine had come to us as another local firm had
unsuccessfully tried to sort it out. It was obvious that
previous work had been done on the deck — the guides
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had been cleaned and the take-up idler roughened up.
After a long soak test thé -fault showed up as no take up,
with tape spillage into the machine before the system control
came to the rescue. Q1504 at the rear right of the machine
(from the front) was found to have dry-joints. S.L.

Saisho VR1200HQ

This machine would very intermittently go to stop while in
use. It didn’t matter which particular function was asked
of it, i.e. rewind, FF, play etc. Although we didn’t really
suspect the deck sensors they were replaced as strange
things do happen. The supply lines were all checked, the
mode switch was cleaned and aligned, and a thorough
search for dry-joints was carried out. On test however the
fault was still present. Eventually we found that the
BU2716S (ICO1) was the cause. Other Saisho models such
as the VRIOUO etc. could equally be affected by this
problem as similar circuitry is used. S.L.

Sharp VC651HM

This was another intermittent nasty — tape chewing. After
a very long on/off cycling test the fault showed up as
intermittent no take-up. The machine had been serviced
recently and the reel drum unit had been replaced, so this
was assumed to be all right. With the carriage out and the
machine on its side it was possible to observe the oper-
ation. The fault showed up on about one in every ten or
fifteen tries. We noticed that the brake on the take-up reel
lagged now and then: the brake driver lever didn’t move
far enough to disengage this brake and didn’t latch on to
the little electromagnet. We deduced that the cam switch
(mode switch to you and me) must be faulty. The problem
was cured by stripping this switch out and cleaning it. As a
precaution we also replaced the loading belt. S.L.

Ferguson 3V44/JVC HRD140

There were several problems with this machine. The clock
couldn’t be set, there was no tuning and the timer couldn’t
be set being amongst the most obvious ones. A case of a
very large brain failure. After perusal of the circuit
diagram we suspected the microcomputer chip 1C601. As
its SV supply and clock were o.k. we tried a replacement.
This cured all the symptoms. It’s type MS0730-607. S.L.

Samsung V510T

The basic problem with this machine was failure to switch
on. The take-up reel rotated backwards and the capstan
motor intermittently ran slowly. This was all without a
tape in. The power supply at the rear of the machine, with
an i.c. of the STK variety, produces several rails. There’s
an always 13V supply from the chip and switched 12V,
50V and —24V supplics from a transformer-fed series
regulator. The basic problem was that the switched 12V
supply was missing. A check was made on the power-on
command from pin 15 of ICI and this was found to be
present, but instead of a nice positive d.c. charge when
the operate button was used there were several pulses —
see Fig. 1.

We then found that the machine operated normally

(s
| 20ms | ss)
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Fig. 1: Incorrect power-on sig-
nal discovered in a Samsung
V510T.

when the error detector transistors were temporarily
shorted across, to simulate full conduction. As soon as
power was removed however the machine would of
course fail to respond. If nothing else this removed the
possibility of a d.c. fault in the 12V series regulator. The
power-on command was then checked with the line
disconnected from the power supply. Since the pulses
disappeared the fault appeared to be generated in the few
components in the first transistor’s base circuit. So it was,
with C6 being open-circuit. We found that an (-22uF
capacitor gave reliable operation. Since then we’ve had
another of these machines with the same problem. S.L.

Sentra VX8400/Questar V300R

This one caused us some problems due to the random
nature of the fault. Basically the machine would occasion-
ally fail to store ch. 2 only, after correctly searching for
the channel. Alternatively ch. 2 would search and store
but on selecting channels sequentially, both up and down,
ch. 2 would be missed in the down direction. Unusual I
think you’ll agree, and we stored each channel several
times before we actually believed what the machine was
doing. The culprit turned out to be the M58659P EPROM
IC702 on the front panel. S.L.

JVC HR7700/Ferguson 3V23

Rewind and fast forward were o.k. but when play was
selected the machine loaded the tape half way then
stopped ~ the drum also stopped. To unlace the tape you
had to use the on/off button. All the sensors and switches
were tried, then all the panels, but still no success. We
finally tried a new drum assembly, after which the
machine worked perfectly. The rotor base unit in this
assembly has two magnets opposite each other at the
bottom. One of them was missing, so there was no
pick-up pulse. S.DaC.

Panasonic NV-L20

The fault report was that the on/off button didn’t work.
When the machine was connected to the mains supply
the clock display flashed as usual. Key scanning is
carried out by IC7501 which is also the timer/display
driver chip. It appeared to be working all right since
pressing the timer button produced a warning that the
clock wasn’t set and that there was no tape, i.e. there
were beeps and the timer and tape symbols in the display
flashed. On a couple of occasions we found that the
machine seemed to be on when connected to the mains
supply since a channel number appeared in the display —
it could be changed up and down with the front keys. A
check was made on the serial clock and data lines
between IC7501 and the system control chip 1C2001
(pins 44 and 45). Both were high (5V) with no pulses.
Since 1C2001 produces the serial clock signal its reset
and clock inputs were checked. There was no clock input
from the osc pack CBA, a small PCB beneath the main
panel. The single transistor on this PCB was at fault. It’s
Q6101, type 2SC2206. L.B.

Panasonic NV-G45

The reason for no play or record with this machine was
that the drum didn’t start up. It just kicked backwards
and forwards. Experience has shown that with the type
of motor used here the cause of this condition is usually
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something to do with the rotor position sensing, since
this controls the current that’s switched to the three pairs
of drive coils. A single Hall-effect device is used with
these drums. The connections are to pins 2 and 6 of
plug/socket P2001. With this particular unit we got a
reading of 2-7k(} between these pins. When we checked
a G40 drum the reading was 400€2.

Unfortunately the Hall device is not available as a
separate item. You have to order a complete motor
assembly which costs around £60. We had a scrapped
rental NV430 in the workshop however — it had been
written off due to liquid spillage. It’s drum motor has
two Hall-effect devices, one of which was removed.
Before removing the cup-shaped rotor of the G45’s
motor we marked on it the positions of the centres of the
two securing screws in the two adjusting slots. The
Hall-effect device was then removed and the replace-
ment from the NV430 was carefully fitted in exactly the
same place. The rotor was then refitted, with the two
securing screws just tight enough to allow adjustment of
the rotor’s phase, and the drum was secured back in the

machine. A standard tape was played and the head
switching point was adjusted visually before tightening
the rotor screws fully and carrying out fine electronic
adjustment of the head switching point. I.B.

Panasonic NV-G45

The customer complained of a whine from the machine
when it was switched on, and that it wouldn’t play back
correctly. The reason for these symptoms was that the
drum motor ran flat out. When tests were made we
found that the voltage at the torque control input pin of
the drum driver chip IC2901 (pin 7) was incorrect. In the
stop mode (machine on) the voltage at this pin should be
3-8V. It was low at 1-4V. With the pin disconnected from
the PCB the motor didn’t start and the voltage rose to
around 3-6V, indicating that there was some loading on
the line. It was due to a leaky capacitor, C2117 (0-47uF
electrolytic), which filters the speed and phase control
voltage from the operational amplifier 1C2103. I.B.

The Commodore CD-TV System

Computer company Commodore plans to launch its
CD-TV (Commodore Dynamic Total Vision) system in
the UK by this coming Christmas. It’s a multimedia format
that combines computer, compact disc and video technolo-
gies. CD-TV puts a mix of sound, video, text and graphics
on to a compact disc which is controlled by the user —
Commodore calls CD-TV “television you can control”.
The format is clearly aimed at the market targetted by the
Philips compact disc interactive (CD-I) system — and you
won’t be surprised to learn that the two formats are
incompatible!

Features

I recently had an opportunity to see prototype CD-TV
players and discs in operation at Next Technology, a
computer company based in Cambridge. The CD-TV
player looks like a small VCR and is designed to be linked
up with existing domestic TV sets and hi-fi systems. It
consists of a CD-ROM (compact disc read-only memory)
drive and an Amiga computer housed in the same case. On
the player’s front panel there are a disc drawer, a display
panel which shows the time, track number, volume level
and clock, and controls for power on, headphone level,
play/pause, stop, forward/reverse and scan/skip. Most
users will operate it via an IR remote control system
however.

Various computer peripherals, such as a keyboard,
mouse, modem, floppy-disc drive and joystick, can be
connected to the player. Video output sockets include
provision for analogue and digital RGB, Y/C and r.f,.
There’s also a pair of phono audio sockets.

At the heart of the player there’s a Motorola MC68000
microprocessor chip whose clock speed, in PAL machines,
is 7-09329MHz. The player has a IMbyte RAM, 2Kbytes
of non-volatile RAM for the clock and other functions,
and 512Kbytes of ROM. In addition there’s a facility for
storing up to 64Kbytes on a smart card.

CD-TV players can handle CD-TV and ordinary CD
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audio discs, including those encoded with CD graphics.
They cannot play Laserdiscs, CD-ROM or CD-I discs.

CD-TV offers full-motion video, though at present this
is restricted to a quarter of the screen. Commodore says
that full-screen, full-motion video will be incorporated at a
later stage. The system has a number of graphics modes,
with both sequential and interlaced scanning. The text
mode offers 80 or 60 characters per line, and there’s a
choice of font types, sizes and colours. The audio circuitry
operates with times eight oversampling, using dual 16-bit
DA converters. There’s an optional sound system that
provides up to 14 hours of a.m.-quality sound.

Performance

So much for the basic specifications. How does CD-TV
look and sound? CD audio discs sound as good as I've
heard with any normal CD deck. 1 was shown the Next
Technology sampler disc which will be supplied with every
new CD-TV deck. It offers users six topics to explore,
including the life of Bach, sport, and exhibits at the
Victoria and Albert Museum.

Operation of the player is simple. You use the IR
handset to guide a cursor over the screen, and click on at
the appropriate place. With the Bach section I listened to
his music, looked at his scores and read a biography to find

TELEVISION SEPTEMBER 1990



out details of his life. It’s fun to use, and quite addictive!

The picture quality is roughly that of pre-HQ processing
VHS, but to be fair the system I saw was a prototype one
and Next Technology says that the performance of full
production players will be much better.

Marketing

CD-TV should be on sale in the UK by Christmas, with
the players costing around £699 and disc prices starting at
£25. According to Commodore there will be around a
hundred titles available by the launch date, though some
industry watchers suggest that the figure is much more
likely to be in the region of 30-50. CD-TV will be aimed at
educated 24-49 year olds with families: disc titles will
include games, encyclopaedias, atlases and cook books.
There are plans to put Shakespeare and the King James
bible on the CD-TV!

Rear view of the player showing the plugs and sockets.

The effect CD-TV will have on CD-I is hard to guess.
Some suggest that Philips will regret not having put CD-I
on the market sooner, while others reckon that CD-TV
will stimulate a market that will come to be dominated by
CD-1. As ever the Japanese are hedging their bets:
Matsushita, a major CD-I supporter, is also making the
CD-TV players for Commodore.

An RGB Interface for BSB Reception

My ITT-Nokia D-MAC receiver for the BSB transmissions
provides RGB outputs, a feature that appears to be
available with all BSB receivers. Like many TV sets, the
Philips receiver I use employs a TDA3560 colour decoder
chip which is designed to switch between off-air video and
RGB teletext inputs. These RGB inputs are digital of
course, but enquiries revealed that analogue RGB inputs
could be fed to the chip with a.c. coupling. I decided to
convert my Philips K30 chassis set — the Edition II version
with the TDA3560 decoder - so that it would accept the
RGB outputs from the ITT-Nokia BSB receiver. The
conversion proved to be a success and the results are very
pleasing.

Many recent TV sets have a mains isolated chassis. This

External
composite
video or
sync input

Negative-going

/ sync puises

Timebases

SWia
Internal composite video or sync pulses D487

Fig. 1: Circuit used to interface the composite video output
from the BSB receiver and the TV set’s sync circuit.
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Fig. 2: RGB interface for the TDA3560 colour decoder chip.
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is not the case with the K30, so a suitably rated
double-wound 1:1 ratio mains isolating transformer must
be used when this modification is adopted. I fitted a
toroidal type transformer rated at 400V A inside the K30's
cabinet — there’s plenty of room. A chunky wire runs from
the set’s chassis to the earth pin of the mains plug.

I kept the conversion as simple as possible. A double-
pole, double-throw toggle switch is used for manual
switching between off-air and external signals. Figs. 1 and
2 show the sync and RGB interfacing circuitry. You'll find
that the TDA3560 and the other members of this family of
colour decoder chips were very widely used, making
conversion of many older TV sets a simple matter.

The ITT-Nokia receiver's RGB outputs are available at
a scart connector. My first problem was that I couldn’t find
at the connector a sync pulse output to complement the
RGB outputs. A phone call to ITT-Nokia confirmed that
there isn’t one and that the composite PAL signal output
would have to do.

The video input to the TDA2571AQ sync/timebase
generator chip in the Philips K30 chassis calls for a
composite signal of about 3V peak-to-peak. The composite
video output at the ITT-Nokia receiver’s scart socket is 1V
pk-pk into 75€Q. So amplification is required. Fig. 1 shows
the ciruit I used. Since amplification is necessary, I thought
why not bias the first transistor Trl as a sync separator?
Thus Trl acts as an amplifier/sync separator. Tr2 inverts
and squares the signal. The emitter-follower T13 provides a
relatively low-impedance drive to the K30’s timebase
circuitry, which also requires a 4V d.c. offset. The sync
pulse amplitude can be adjusted by RV1.

Fig. 2 shows the RGB signal interfacing. RV2/3/4 are
included for contrast adjustment. For selection of off-air
video or RGB inputs the voltage at pin 9 of the TDA3560
chip has to be altered. SW1b sets the voltage at OV for
off-air operation and 1-8V for operation with the external
RGB inputs.

Carrying out these simple modifications and viewing
clean D-MAC pictures accompanied by digital stereo
sound, as provided by BSB, through a hi-fi system gives
another dimension to TV entertainment. It’s really worth
the effort.
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Vectorscope Use

Steve Beeching, T.Eng.

In the July issue Nick Beer drew attention in a brief review
to the Electronic Visuals Model EV4061 vectorscope/
waveform monitor. The purpose of this follow-up article is
to provide details of vectorscope use and outline the
circumstances in which such an instrument is helpful.

I first used an Electronic Visuals vectorscope when I
worked for a video company in Nottingham back in 1977/8.
Electronic Visuals vectorscopes have been used at some
time by most broadcast TV companies as an engineering
waveform monitor, mounted in a console or an equipment
rack. When I wanted a combined oscilloscope and
vectorscope two years ago I purchased an EV4061. It’s to
broadcast standard and is from Electronic Visuals, so it’s
good enough for me!

As Nick mentioned, the basic vectorscope is a monitor-
ing instrument. So it’s not used with wandering probes like
an oscilloscope — mainly due to the difficulties of locking to
a source of reference.

The set-up shown in Fig. 1 is typical. The camera or
camcorder camera head is connected via a suitable
interfacing test jig to a video monitor where it’s looped
through to the vectorscope and then terminated. A T
connection is used to link the video waveform to an
oscilloscope’s external trigger input, which has a high
impedance and bridges the line. The whole rig is thus
synchronised to the camera’s video output. This leaves the
oscilloscope’s two probes free for measurement at various
test points without the hassle of having to keep twiddling
with the trigger controls.

My set-up, as shown, was tested with a Grundig VG1000
pattern generator, which is also to broadcast standard, to
check for and eliminate phase errors between the source
camera and the vectorscope due to odd cable lengths or
mismatching. Hence the 75Q termination at the vector-
scope. External sync inputs to the oscilloscope, which is a
Philips PM3217, make stable switching between line and
field rates possible without loss of lock. The rig allows full
monitoring of the camera/camcorder which is to be set up,
as the oscilloscope’s channels can be connected to the R —
Y and B — Y test points in the camera’s signal processing
circuitry.

The waveforms shown in Fig. 2 illustrate the effects
produced by a camera head whose output gives magenta
shading at the right-hand side of the screen or picture area
when the camera is pointed at a white reference lit at
3500°K and is white balanced. The R — Y and B — Y test
points are at the output of the camera colour tube’s
decoder matrix or processing, prior to being sent to the
PAL encoder for encoding into a composite colour signal
on a 4-33MHz carrier.

So what do the signals tell us? As can be seen on the
monitor, the colour error is magenta. But is it due to too
much red and blue or too little green? In the camera one Y
signal feed is passed through a low-pass filter to give it the
same bandwidth as the red and blue signals. This filtered Y
signal is generally referred to as YL. For practical purposes
it’s equivalent to the green signal. As a result the
colour-difference signals are effectively R — YL and B —
YL.

A vector display on the vectorscope shows the vector
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angles and amplitudes of a colour signal. In the example
we’re considering the magneta error will be shown in the
upper right-hand quadrant, see Fig. 2(d). If the vector-
scope is switched to its scope mode at line rate you'll now
see a single line that thickens at the right-hand side, as
shown in Fig. 2(c). This thickening is caused by the chroma
signal. The vectorscope tells us what this colour is and how
much there is of it.

Trace (a) produced by the oscilloscope probe shows that
the R — Y signal level has increased during the line period,
forming a slight ramp. Trace (b) also shows a ramp, but
this time inverted since B — Y is inverted - it’s —(B — Y).
The conclusion follows that the error is caused by slight
increased in the amplitude of the R — Y and B — Y signals
during a line period.

To correct such an error use is first made of the red
horizontal sawtooth and red horizontal parabola shading
controls to flatten the tilt of the R — Y signal (trace a). As
this is being done you’ll see the colour error on the monitor
change from magenta to a bluish tint. On the EV4061 the

Monitor
Loopthrough Vector scope
\ S -
Camera ° =
= - —0 u
0coooo0o0 0O T oo ©
r 750
B-~Y R~Y termination
To test Oscilloscope
points in<
camera
T connection

o]

o
o o
High=Z input

Fig. 1. Typical camera/camcorder test set-up using a
monitor, an oscilloscope and a vectorscope.
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Fig. 2: Waveforms produced by a camera whose output
gives magenta shading on the right-hand side when pointed
at a white card. (a) Scope R —-Y waveform; (b} scope
— (B =Y} waveform; (c) vectorscope display in its scope
mode; (d) vectorscope display in its vector mode.
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vector display rotates clockwise slightly towards blue. In
the oscilloscope mode it shows a slight reduction in the
thickness at the right-hand side of the line. Further
correction by means of the blue horizontal sawtooth and
blue horizontal parabola controls to flatten the tilt of the B
— Y trace (trace b) will finally remove the colour error in
the monitor’s display, giving two flat traces on the
oscilloscope. The colour vector displayed by the vector-
scope is reduced to a fuzzy circular patch around the centre
of the display, with a single, clean straight line in the
oscilloscope mode.

What we have just outlined is an ideal example,
assuming that the camera tube is new. It never seems to
turn out quite that way in real life, though it’s close enough
to what actually happens. Four-way monitoring of the
signal reduces the setting up time by eliminating doubt and
the time that would otherwise be spent disconnecting and
reconnecting probes and trying to get the trace to lock.

Another useful feature of the EV4061 is the tight pull-in
range of its colour phase-locked loop to a colour signal
carrier. If the subcarrier burst is not 4-43361875MHz +
50Hz the chances are that the EV4061 won’t lock up and
the burst vectors will spin round like a catherine wheel.
When a camera is connected this provides a useful check as
to whether its master oscillator is at the correct frequency
or is way off. It has helped many times with JVC GXN70,
GXNS5 and GXN7 cameras, when the problem has been a
colour shift towards salmon red on playback of recordings
that have seemed to be all right when the owner has
monitored them in the E-E mode. In some cases it has
proved that the subcarrier frequency is off, even before
checking with a counter, when the problem has been
intermittent colour dropout with recordings made using a
camera and a portable VCR.

The burst level and phases can of course be checked and
adjusted, something that’s not easy to do with just an
oscilloscope. Useful when the phantom twiddler has been
at work.

The vectorscope is essential for camcorder repair work,
not just when setting up the camera section for correct
colour matrixing but also for the range of white balances —
auto, fluo, indoor and outdoor. This assumes that the
correct colour filters have been purchased from the
manufacturer (at a cost of about £30 each for some twenty
or more filters).

The ability to watch the replayed burst vectors once
helped to solve a perplexing problem with a JVC GRC1
camcorder. It recorded and played back fine in colour, but
when its recordings were copied on to a main VCR
subsequent playbacks were plagued by dropout to
monochrome. As usual the owner had a mate whose
similar camcorder didn’t exhibit the problem under the
same conditions. So he was under some social pressure to
have his camcorder brought “up to standard”.

We used the vectorscope to monitor the camcorder
while it recorded and played back colour bars. This
revealed that the burst span round for a short period after
playback was selected. When pause was used during

next month in
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FREE SCREWDRIVER!

Next month’s issue comes with another cover-
mounted gift, this time a handy screwdriver with
hardened blade and an integral wire-stripper. it's a
neat design — and you can't have too many
screwdrivers!

@ PRACTICAL DIGITAL LOGIC

With so much logic circuitry nowadays used on
consumer electronics equipment it's essential to
have a thorough grasp of logic circuitry. That
doesn’t mean being able to design a computer or
logic system: it does mean being abie to find your
way around logic circuitry. The essential steps are
to master the old and new circuit symbols, have a
reasonable understanding of circuit operation and
a basic knowledge of Boolean algebra, which is the
basis of digital systems. Once this vital background
information is programmed into your mind you'll
have no problems when confronted with involved
logic circuit faults. In a new series David Botto
provides a guide, with the emphasis on practical
understanding.

@® SCRAPBOX LOGIC PROBE

While you're getting acquainted with all this logic
stuff, why not build this low-cost logic probe?!
Though making use of items from the scrapbox it
doesn't give a logic one indication when a chip’s
output is tri-state, a common failing with home-
made probes. Designed by Derek Bovyt.

® NICAM DECODING

The bit that's really essential, the operation of the
decoder in a Nicam receiver. Also of course the i.f.
strip arrangements.

@ TATUNG'S BSB RECEIVER
Rounding off our series on BSB receivers, Eugene
Trundle describes his Tatung installation.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW
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of TELEVISION (£1-60), on sale September
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playback the time delay before the vectors locked on
returning to normal playback was very apparent, showing
that there was an a.f.c. problem. I enjoyed charging for

I

that one - the colour processing chip is about £68 plus notice. l
S NAME +....ooc oo |
In conclusion, although my EV4061 cost me about |
AADDRESS <o a2 5455 55 bbb 10 I

£1,600 plus VAT when I bought it from Electronic Visuals
some two years ago I can state that it has more than paid its
way in terms of time saved. Fig. 3 shows the EV4061’s
vectorscope graticule markings.
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The ITT Nokia BSB DMAC Receiver

Salora has been a leader ir satellite TV reception from the
start. It’s now part of the ITT Nokia group, which is one of
the four TV manufacturers that have been contracted by
BSB to produce receiving equipment for its satellite TV
services. The ITT Nokia BSB receiver is Model SAT3300:
it’s also available as the Salora SVR5903.

The ITT Nokia system is available with a Marconi 35cm
dish or the famed Squarial — Nokia source the latter from
STC. D or S added to the end of the model number
indicates the type or aerial supplied. The system I had for
test came with a dish, but was also tested with a
BSB-supplied Squarial. As the receiver was a pre-
production unit, certain minor features may differ in
comparison with production units that have new software.

Description

The receiver is reminiscent of the fabulous Salora 5902
which is sold for Astra reception and was reviewed by lan
Bowden last October. Its cabinet is slightly darker in
colour but retains the bright orange button at the front
right-hand corner — in both cases this is the only front panel
control. With this BSB receiver however the button is a
non-latching standby TAC switch instead of a power-off
switch. There’s a mains switch at the rear right-hand side.
The standby display is the standard single green bar, but
it’s preceded by a pretty performance from the seven-
segment LEDs — three pairs of horizontal bars light up in
sequence from top to bottom!

On test the standby switch was a bit disappointing. If
pressed inwards the action was not positive and you could
feel the PCB behind it flexing — not sufficiently for the
knob to foul the escutcheon, but disconcerting nonetheless
and not to the usual Salora standard. A better result was
obtained by pressing the switch downwards. Presumably
the reason for the different arrangement is to discourage
users from powering off and encourage the use of the
standby mode — to prevent problems because of the code
refresh commands from the satellite being missed. For this
reason BSB receivers are still powered in the standby
mode, little other than the r.f. converter being switched
off.

The i.f. input from the LNB is to a coaxial socket. AV
connection to a TV set and/or VCR is via a 21-pin scart
connector, with an option switch for RGB or composite
video signals — there’s no mention of Y/C outputs and
there are at present no plans to make this a retrofit option.
There’s provision for terrestrial r.f. loopthrough. The r.f.
output is set at channel 37. The access control module
connectors are mentioned below.

The rear panel has provision for fitting a mains socket,
though the test unit had a fixed lead. The power supply
seems to be of the switch-mode type as there’s no mains
transformer and the transformer in the power supply is
tiny.

The D-MAC decoder appears to be the same as that in
the Ferguson SRBI1 receiver that was reviewed by lan
Bowden last month. It seems that the ITT chip set and
indeed the PCB construction has been standardised, at
least as far as the first generation of BSB receivers is
concerned. Much the same can be said of the access
control module (ACM), whose unique number is printed
on the main chip and on the rear of the unit — this is the

858

Nick Beer

number required when contacting BSB by telephone to get
the receiver enabled. Two sockets are provided for future
use, such as PPV (pay per view) broadcasting. These
consist of a phono ACM and a DIN data socket.

The unit’s construction is reasonable, so the urit should
be as reliable as its Astra counterpart, though the cabinet
doesn’t sppear to be as robust.

The handset is the same as that used with the 5902, so
anyone familiar with this receiver or indeed the Salora 15L
portable TV series will recognise it. One feature with this
unit is the Next button that enables the user to see which
programme comes on next and how long there is to go
before it starts. With production units that have the new
software this function will remain on for about ten seconds
as opposed to the five or so with the pre-production unit.
There is of course the standard BSB feature of an
on-screen display at channel change or when the View
button is pressed, giving programme title, remaining time
and rating where applicable. This latter is used with the
parental lock-out system described last month.

To assist with installation the receiver incorporates an
r.f. test signal generator, which is switched on at the rear of
the unit. The ten channel presets are pretuned to the
present five UK and future Irish DBS allocations. They
can of couse be retuned if a different order is wanted. I
understand that the ITT Nokia unit is the only BSB
receiver with frequency-synthesis tuning.

User access to the various features is via menus, again a
common design arrangement. The Menu button gives you
the main menu, and from here submenus and individual
functions are selected numerically. Other features include
an on-screen display of the ACM code, and an installation
screen that shows the signal received with a signal-strength
DAC bar and the BSB top line header. This is particularly
useful as it’s easy to align the aerial to the wrong satellite —
Olympus is very close — though with a little experience
you’ll soon appreciate that BSB requires slightly less
elevation and gives a very different meter indication. The
header is the thing to watch for. Operation is easy to follow
and carry out but as an aid the Help button on the handset
brings up on the screen the various options available at the
time.

Outside installation with either a dish or a Squarial is
quick and easy. Here in North Devon the results obtained
with either type of aerial are absolutely stunning.

The dish is an offset type that sits bolt upright and
sometimes even appears to decline slightly. We’ve installed
these dishes in some very discrete places, very low to the
ground, with no problems. The Squarial mounts more like
a prime-focus dish, with a greater elevation.

As with the 5902 there’s an a.g.c. test point accessible
through the rear of the unit. Measure the voltage here with

The ITT Nokia SAT3300 BSB receiver.
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respect to any chassis point in the unit.

The mount design with both types of aerial makes
alignment very easy, unlike some Astra designs where the
dish has to be very loose for it to be moved and can well
shift quite considerably when tightened up.

Conclusions

Because of the features that BSB receivers have in
common there’s little to choose between them with regard
to the features offered and their performance. So choice is
likely to be made on the basis of appearance and
reputation. The Nokia unit looks good from a viewing

distance and its finish is better than that of the Ferguson
unit. The dish is cheaper than the Squarial. I'd buy the dish
but suspect that the Squarial will prove to be more
popular, especially if smaller types come along. The
manufacturer’s policy now is to use the ITT Nokia brand
name for sales through independent dealers and the Salora
name for sales via the multiples. Suggested retail prices are
£380 for the dish version and £393 for the Squarial version.
After testing this receiving system I'm perfectly happy to
recommend it.

My thanks to John Breeds of Nokia Consumer Electro-
nics for making the system available for review and
answering my questions.
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CASE

Each month we provide an interesting case of
TVNideo servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.

—
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For almost the first time in memory those in the Test Case
workshop have had a deadly quiet time this summer. So far
from a five-day wait the startled customers now get a
phone call within hours of bringing their sets in for repair.

So it was that a Tatung TV set went straight on to the
bench of TechnoCrat (TC) from the customer’s car. It was
fitted with the 170 chassis and, in the words of the owner,
stood accused of “ ’orrible colour”. ’Orrible it was too.
With a test pattern selected the picture had a sickly green
overlay. Switching to a monochrome step-wedge display
showed that the grey scale was way out. TC removed the
rear cover and fetched a service manual. From this he
discovered that there are no drive controls and that the set
is innocent of any form of automatic grey-scale correction
associated with the colour decoder chip. In fact the only
provision for gun tracking in this design is a black-level
preset in each of the RGB output stages.

TC reset these controls in accordance with the manual’s
instructions. He found that he could tie the tube’s three
guns together at the cut-off points to obtain true grey in the
low-light parts of the display, but the highlights then had a
strong green tint. A compromise setting of the G
background potentiometer R216 was tried. This produced
a better picture, with the mid-tones reasonably grey, but
dark picture areas were purplish while the bright areas
were still a bit green. Could the picture tube be faulty? TC
was thwarted in his quest to check it because no matching
base connector could be found amongst those with the
tube-testing machine.

It seemed unlikely that the tube was reponsible. Unless
something very peculiar had happened inside, the emission
of both the red and blue guns would have had to have
deteriorated simultaneously and equally to produce this
symptom. If only he could be sure of the tube! It was a
Philips type which is normally reliable and well behaved.
TC sorely missed the drive controls that are often present
with circuits of this type. They normally take the form of
preset resistors in series with the bases of the RGB drive
transistors. As an experiment, the G-feed resistor R221
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(270Q) was replaced with a 470() skeleton preset. It didn’t
provide a miracle cure. There was some effect on the G
drive, but at no setting was a correct grey scale restored.
TC refitted the original resistor and scratched his head.

A helpful colleague then came along and cast his eye
over the display. He suggested interchanging the green and
red video drives as a check that would narrow the field of
search. This was done at the point where the drive signals
arrive at the c.r.t.’s base panel. There was little effect on
the black-and-white display, but on a normal picture the
colours were bizarre. This proved that the circuitry on the
main panel, including the colour decoder chip, was o.k.
TC restored the correct connections. .

Maybe the tube was the culprit after all? Another check
was made by interchanging the drives at the tube’s red and
green cathodes. This had a marked effect on the display,
which took on a very warm look. Twiddling the G
background preset R216 now affected the red part of the
display of course: with things at the dark end of the
brightness range correct the highlights were now pink
rather than green. Within a very few minutes a definite
diagnosis was made. What was it? See next month.

ANSWER TO TEST CASE 332
— page 789 last month —

We left our new man Dylan gazing dolefully through
borrowed binoculars at Mr. Burnham’s chimney and at the
two aerials mounted there. Since the 35cm BSB dish had
been installed ITV reception had gone downhill, with
grainy and intermittent colour, though reception of the
other terrestrial transmissions was fine and the BSB
pictures were reproduced perfectly. In fact the trouble was
put right by Stick-Em-Up Ltd., though it sprang from the
action of the Wild West company in its choice of a
mounting position for the space-age hardware. The
satellite dish was adequately mounted and perfectly
aligned, but it was near enough to the elements of the
u.h.f. array to create some sort of standing-wave pattern.
As a result there was near cancellation of the Band V
signal at one particular wavelength. This corresponded
with the colour subcarrier frequency in the ITV channel
used by the local transmitter. It was a case of the dreaded
suck-out, which one of our engineers used to blame for just
about every reception problem he came across.

Neither Stick-Em-Up nor Wild West had a spectrum
analyser. If they had, they would have seen that the ITV
channel’s vision and sound carriers were of much reduced
amplitude in comparison with the others. The cure
consisted of repositioning the crank arm to increase the
spacing between the two aerials. Stick-Em-Up insisted on
being paid for the job, but Dylan never got any money for
his call-out. The set was under guarantee, wasn’t it?
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MCI327P

MC1330P
MC1350P
MCI351P
MC1352P
MC1357P
MC1358P
MC12493P
MC14434P
MC14497
MC14510BAL
MC14511BCP
MC14528BCP
MC1712
MC5192
MC7724CP
MCR106-5/6
MCRZ20/77
MEO411
ME6002
MEE102
MEB0C!T
MED4 1
MJ250%
MJ3001
MJ481
MJE2955

MLI26
MMS314N
MM5316N
MM5318N
MM5369N
MMB387AA'N
MM5841N
MN1400VL
MN1405
MN1435VX
MP1192
MP2734
MP2812
MPE512
MPC5%
MPF256C
MPSE570
MPSA&2
MPSASE
MPSASZ
MPSUDS
MPSU10
MPSUSE
MPSUG0
MR818
MRE54
MR914
MSM5816RS
M5M5840H
MVS$460 02

SI125H
SIE30HD
SKE2F104
SKE2G3D4
SKE4F1106
SKEAF208
SKEAF2/06
SKE4F210
SKE4G202
SKESF310
SKS1/10
SL1310
SL14301
SL41a
L4324
SL439
SLan
SL480
51430
S19018
sLa18A
SN16861ANG
SN16852AN
SN16%66N
SNZSTIIN
SN29716N
SNZITI5N
SN29722
SNZ9723AN
SN29764AN
SN29767
SN29770BN
SN29772BN
SN29TTBN
SN29791
SN29798N
SN2709
SNT400N
SNTAOIN
SNT4G2N
SNTS0IN
SNT408N
SN7410N
SN74121
SNT413N
SNIAMIN
SNT4ISTAN
SNTAISAN
SN741%0
SN742ON
SN7430
SNI4ON
SN7872
SNHMTAN
SNT490AN
SNTALSZN
SNI600IN
SNTKIIIND
SNTB0Z3N
SN76023ND
SNTB033N
SN76110N
SNTBITSAN
SN76131
SNT622IN
SNT62260N
SN76228N
SN76242
SN76243
SNT639%
SN7653N
SNT6532N
SN 16545
SNT6546N
SNT6549
SN76570
SNTB511
SN76620
SN7B650N
SN76666N
SN76708
SNIET09N
SNI670IN
SNTBI0SN
SN76730
SNT6810N
SN76832N
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39 | TA7D9
417 | TATI228/P
575 | TATIZP
559 | TAT128P
167 | TA7130P
556 | TATI36AP
0.44 | TATISIP
061 | TATI41AP
036 | TA7I46P
085 | TAT148P
052 | TA7149P
021 | TA7I52P
027 | TATIBIP
160 | TAT162P
037 | TA7I2P
265 | TA7176P
151 | TANS3P
127 | TATZHAP
135 | TAT206P
034 | TA7207P
w43 | TAT208P
027 | TAT210P
154 | TA7214P
044 | TATZISP
015 | TAJ217AP
145 | TAT222
185 | TAT2Z6
745 | TAIZ29P
297 | TA7230P
an | TAIZ3SP
554 | TAT240AP
090 | TAj285P
161 | TA7310P
082 | TATIIIAP
245 | TA7314
217 | TAI323P
327 | TA7325P
523 | TAIX9P
523 | TATM0P
290 | TAT6074P
247 | TA760%
o3 | TAT61IAP
487 | TATBIEP
347 | TATE22AP
245 | TA/628P
308 | TAT629P
259 | TAIB30P
259 | TA7BA0AP
2483 | TAJE72P
120 | TAT676P
ags | TATTZEP
963 | TAA3LA
123 | TAA3S0A
297 | TAASHD
5.54 | TAAB21AXS
060 [ TAABSIB

TBASN
TCA2708 215
TCA27050 1%
TCA290A 23
TCA4204 216
TCA440 y.3
TCAS30 224
TCAG40 25
TCA650 305
TCAB608 260
TCAT30 7
TCAT50 5
TCA8000 59
TCAB30S 238
TCA890 5.4
TCA00 204
TCA310 165
TCA%40 (-]
TCAS40E 293
TD3FB00R 651
TD3F900H 550
TDAI001B 3
TDAI003A 147
TDAL085A n
TDAT006A 700
TDATO10AF Lr-3
TDA0N 114
TDA1D10 10
ToAIDNA 154
TDA1028 249
TDA1034B 242
TDA1035S 2%
TDAIG3ST 170
TDA1037 1.7
TDA1037D 205
TDAI044 210
TDA1D47 kF-3
TDA10598 080
TDA1054M m
TDA1060 260
TDA1982 35
TDANSY 095
TDA11%0 127
TDAN0Z 248
TDA1200 151
TDA1235 a8
TDAY236 43
TDA12/0 an
TOA1327A 693
ToANA1Z 108
TDA1420 152
TDA1440 34
TDAIRT) 2%
ToA1470P 45
TDA1506 574
TDAISI0 4.60
TDAIS12 257
TDA515 255
TDA1559 15
TDA1670 247
TDAI?I0 3]
TDAT0S 2
TDAS08 25
TDA1940 38
TDA1950 250
TDA2005 176
TDAZ006 1.5
TDA2004 110
TDA2002 030
TDA2003 100
TDA2030 105
TDA2140 an
T0A2150 448
TDA2151 4
TDAZ160 an
TDA216) 5n
TDAQ170 475
TDAZ270 25
TOA2220 25
TDAZ522 18
TDA2524 450
TOA2525 558
TDAZ832 250
TDA2530 n
TDAZH1 1.00
TDAZ540 098
TDAZ5450 594
TDA2560 25
TDA2575A 050
TDAZST8A 2%
TDA25764 +Ki 12.3%
TOAZE81 160
TDA2582 13
TOA2:%) 215
TDAZSH 245
1DA25%3 19
TDA283S 246
TDA2600 700
TOA611AR 80
TOA6120 468
TOA6HIA 125
TOA2610 2m
TDA2620 1.9%
TDA2630 250
TOA2631 n
TDA2640 kY]
TDA2652 862
TDA2653 5.16
TDA2854 4n
TDA%70 248
TDA2680 a2
TDA2730 01
TDA2/80A0Q 912
TDA27%5 s
TDA2791 18
TDA2310 1325
TDA33008 124
TDAI0 116
TDA3506 440
TDA3501 550
TDA3500 758
TDA3S1D 595
TDA3520 n
TDA3540 220
TDAIM! 22
TDA35%0 583
TDA3S71Q 363
TDA3576 148
TDA35%0 679
TDA3831 6.45
TDA3650 691
TDA3652 574
TDA3651AQ 1%
TDAJBS1 245
TDA3ES1A 250
DA3950 450
TDA4050B 340
TDA4Z80 120
TDA4290 195
TDA4400 490
TDA4420 2%
TDAMZ2 L
TDA4427S 9.00

TMP4320
TMST024NLL
TMS1025N
TMS3720ANS
TMS3748NS
TMS3755
TMS3894NL
TMSSI0INLL
TUA2000
TY6010B
ULN2204
UPAS3C
UPC1003
UPC1008C
UPEC1025H
UPC1028H
UPC1032H
upCio42C
UPCT156H
UPC116YC
UPCYI82H
UPC1186H
UPC118IH
UPC1185H
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* VIDEO HEADS * FROM £1 1 -95 EACH
AKAI NATIONAL PANASONIC HEADS

Machine Nos.: VP77 VP88 VP7100 VP7200 VS1 VS2 VS3 VS Head Part Nos.: VEH0099 0103 0115 0121 0131 Head Price
V10 VS3300 VS3500 V59700 VS-P1 VS-PS VHS A Machine Nos.. N300 NV322 NVG32 NV333 NV340 NV390 NV2000 PantNo. +

: NV3000 NV7000 NV7200 NV7500 NV7800 NV7850 NVB170 BETA A £17.50

AMSTRAD NVB200 NV8400 NVB600 NVBE10 NV8620 VHS B | BETAB £16.95

Machine Nos.: VCR4500 VCRS200 VCRI000 VHST  Mead Part Nos.: VEHO171 VEHO218 BErnD 2
Machine Nos.- VCR7000 VHS R Machine No.: NV370 V3708 vism| B -

M . BETA T £21.00

VCRA4600 ovhagop  Head Parl Nos.: VEHO171 SETA W Ay
Machine No.: NV330 NV777 VHS N A -

FERGUSON/JVC Head Part Nos.: VEHO286 BETA X £31.92

C / Machine No.: K430 vis w | VHS VIDEO
Machine Nos.: 3292 8903 3v00 3V01 3V06 3V16 3v22 3v23 3v24 Head Part Nos.: VEH0174 VHS A £11.95
3V29 3V30 3V31 3V35 3V36 3V38 339 3v49 VHS A Machine No.: NV366 vHs x| wHSB £11.95

VHS C £18.75
FISHER g“ﬁ'y’n Nas.: DDRMU 0002 HE17/21:27 e LR
Machine Nos.: FVH — D520 D530 D620 D720 P420 P510 P520 ead Part Nos.: : VHS E £75.43
P530 PE15 P620 P622 P10 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 HEGO 0002 HEO2 04 05 06 VHS H £21.28
Machine No.. 2C9 VC110 VC200 VC220 VC300 VC381 VC384 VHS | 2128
GEC VC386 VC387 VC388 VCA77 VC481 VC482 VCI30 VO970 VC3300 VHS K £21.25
Head Part Nos.: 5458161 5458165 VC3100 VCI300 V3400 VCI500 VEIE00 VL9700 VHSC | ys L 8187
Machine Nos.: 4000H 4001H 4002H VHS | Head Part Nos.: DDRMU 0001 HE09 VHS M n4'75
Head Part Nos.: 5458282 5458413 5458415 5458392 Machine No.: VC7300 VC7700 VC7750 VHS D | yus N £26.95
Machine Nos.: 4001H 4004H VHS K Head Part Nos.: DDRMU 0001 HE10 VHS R £21.00
Machine No.: VC6300 VHS E VHS § 219.81
HITACHI Head Part Nos.: DDRMU 0001 HE12 i
Machine No.: VC8300 wisL| WMST it
Machine Nos.: V13000 VHS A Cne 80 - ¥ VHS U £21.95
Head Part Nos.: 5458104 HiEsigfiart Nos.: DORMLU 00M1 HET4 wsE| WSV £29.00
Machine Nos.: VT4000 VT4200 VT5000 VT5500 VHS H - VHS W £24.24
Head Part Nos.: 5458161 5458165 SANYO VHS X £35.00
Machine Nos.: VI6500 VT7000 VT8000 V8040 VT8100 VTB500 Head Part Nos.: 1430242 T01700 1430242 T22300 VHS Z £14.25
VT8700 VT9000 VT9300 VT9500 VT9700 V19900 VHS |  Machine No.: VIC5000 VTC5150 VTC5300 VTC5400 seTaD |  ORIGINAL FERGUSON
Head Part Nos.; 1430242 102200 01X0 003 222 £31.35
Head Part Nos.: 5458282 5458413 5458415 5458992 Machine Na.: VIC5350 VIC5500 BETA D | 01X0 027 085 £46.02
Machine Nos.: VT11 V14 VT33 VT34 VT330 VT340 VT5030 VIP10 VIP30 VHS K Head Part Nos.: 1430762 102000 01X0 033 825 £47.05
Machine No.: VTC300 VTC9455 VTC9500 BETA X | 01X0 040 002 £48.32
I Head Part Nos.: 143072 T02100 01X0 056 013 £61.55
Machine Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 Machine No.: VTC3300PS VTC9350 BETAX| OO0 N2 k]
VR3943 VR3963 VR3993 VR3975 VR3985 VR3986 VR3833 VHS A gONY 01X0 033 063 $66.03
Head Part Nos.: A6762 044A, 0448, 054A, 147A PHILIPS
JVC (see also Ferguson) Machine No.: SL3000, 8000, 8080, SLT 6Me, 7. 7E, 7ME BETAA | 310274 44 POA
Machine Nos.: HP4000 HR3300 HR3320 HR3330 HR3350 HR3360 Head Part Nos.: A6762 012A, 038A, 055A, 129A 591 200 54 £49.68
HR3750 HR3860 HR4100 HR7200 HR7600 VHS A Machine No.: SL5W. 5000 5100 SLC5, C6, C7 BETAB | ggq 200 98 062,02
Head Part Nos.: AG762 072A, 122A, 136A, 139A, 213A 691 201 12 6166
MITSUBISHI Machine No.: SLC20, €30, £33, €40, C44 :

: SLF1, F30, HF72, 120, T30 peraw | 89120166 6193
Machine No.: HS200 VHS A + F30. HF72, 120, 691 201 78 £49.96
HS700 HS303 HS304 VH700  Please see next cal. for prices. 691 202 87 £55.37

FERGUSON/JVC
VID1 01X0-003-381 Tension band T3292/PU545904A 255 D R |V E B E LTS
VD2 01X0-018-024 Take up idier T3292/PU47752 6.73 A e
vID3 01X0-018-025 Rewind idler assembly T3V16/PU49282 6.20
VID4 01X0-018-729 Take up idler T3VOO/PU49280 79 |ve ] e IR 2 Boxior Rl
VID5 01X0-040-006 Loading belt T3V29/30/PU48941-2 026 |vp7100 0BK103 £142  HR 3330 DBK126 £1.68
viD6 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 450 |V3ie e DI HRae o ped
viD7 01X0-040-007 Take up idler 3V29/30/PU48967B 245 VS 3 DBK134 £1.76  HR 3660 DBK 103 £1.42
vID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 2795 | R3¢ pokIoy Al ookt )
VID9 01X0-065-009 Capston motor 3V35/36/38/39/PUS5371V 2092 | S 9300 DBK103 fLez A 70 DBK138 Wi
VvID10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 22,55 V& 9700 DBK102 £19% HR 7700 DBK1D8 085
VS 9800 DBK103 £1.42
GEC/HITACHI _ FERGUSON NATIONAL PANASONIC
VID11 V5577355 GEC 4100/Hitachi VT11E capston motor 26.78 323201 16 322:33 g:; m g% ggm:g 5223
VID12 V6413663 GEC 4000/Hitachi VT33 f/f rewind arm 210 ' B A2 N g 2
vID13 V6861471 GEC 4001/2/Hitachi 93/9500 1/t rewind arm 2.07 %g §§ 5351%3 §2é§ v %ééﬁ 8 2@712353} gig
viD14 V6861482 GEC 4001/2/Hitachi 93/9500 play idler assy. 4.20 3 - M K g
VID15 V6886971 GEC 4004/Hitachi VT33 1/f rewind arm 1.80 §¥§%€§ Xg’%"&f a7 o 5@ §§'§13§ as
) 3! 1 [ K11 0.
viD16 V2423461 ET541 Tuner Unit 1350 (3928000 Viorsa oE Wi e BT
3V 45:48/54 VID7540 £1.95 NV 7200 DBK140 £1.42
NAT'ONAL PANASONIC 3V 5557 VID7540 £1.95 NV 8600 DBK112 £1.76
VID17 VXP0329 Fast forward idier NV2000 vBS 7000 l!g(b;lsﬁ 25 SHARP
vID18 VXP0344 idier NV7000/7200 1 » ]
5 VBN i [ PLEASENOTE BE B Blem omi om
v VXP0521 Idler NV370 . X -
VD21 VXPO4E3 Reel dier NV777 ALL VIDEO SPARES PR TS SRS R B8
VID22 VXP0432 Pinch Roller NV333 — Dggg o o B 18 RE
VD23 VXP0401 Idler wheel NV333 HANDLING Vit BBz RIS v S 52
SANYO/FISHER £1 .25 + VA'I' V4100 H Hnamzs £1.95
VD24 4529V10800 Reel motor VTC5000/5150 ! e TITACHI e St 5000 SONY o
ViD25 1430662701201 Reel drive pulley VTC 5000 5.49 VT 3000 0BK103 £1.42 SL 8080 OBK115 ©2.00
VID26 PR2758 Pinch roller VTC5000/5150 295 a (5%8 ggﬂ%g gjg St gggg 85:2“2 gg
vID27 1430490400900 Gear idler Fisher FVH-P615 4.50 > g i
viD28 1430420400300 Heart idler Fisher FVH-P615 295 |V 000 Dai2s o NeR Vo759 Rk
g M mewl mR &g
SHARP VT 9500 DBK129 f110 SLJ7 8K100 £1.95
VvID29 RMOTP1029 Capston motor 73/9300 29.95 N SLT 7 ME DBK100 £1.95
VID30 RMOTV1008 Reel motor VC9700 1614 | yic 50005150  WDTB0? _————— DBK100 o9
VID31 NIDLO006 \dier VC387H etc 1.60 6000 viD7807 £1.18
VID32 NIDLO0O5 Reel idler VCI300 etc 180 | vi¢ 530 K105 g T9|§7';|}GBA s
vID33 NIDLOOO4 Idier wheel VC2300 3.50 | vi¢ 5500 DBK106 £195 V6667 VID7540 RES
VIC 6500 VID7533 £1.00 V7540 DBK123 £1.79
VIDEO LAMPS/BULBS ViEsso B 870 Ve Vb7aio RE
VID34 LA9295S Universal lamp without socket 290mm 0.35 vv;g m% g’%t‘) x:g;ggg 3:2} ¥ gggg ggmg gig
VID35 LA9210! Universal lamp with socket 310mm 0.50 - H d
VID36 NAT/PAN. P.C. MTG. leadiess lamp 020 |VICMO vioeo D061 V5475 DBK1Z2 f-5
VvID37 SHARP 9300 Etc. lamp plus plastic shroud. 127 . R N Pri f
Full list available with order sa“e,.,,’,';f,f,‘,}’.',’,',fuﬁ‘ ,‘,‘:,mel
tock queries by post onl
NEW IN STOCK, A LARGE RANGE OF SLIMLINE REMOTES.  NEW FAX Te?;:‘fgnﬁ'egggzq ;‘1 24083 ot 00 e
N 5 Orders 1 Gowt. Institutions, Schools,
ST S ME, OO & T P iy e TR, | SRR
- S id i
ﬂ L . for Access & Barclaycard users) S ki dgy‘s'e'
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BBC Tuning Signals 1934-1963

The world’s first regular public high-definition TV service
started at 3 p.m. on Monday November 2nd 1936 from the
BBC’s 17kW transmitter at Alexandra Palace, on channel
B1 with the vision and sound carriers at 4SMHz and
41-5MHz respectively. The first fifteen minutes were taken
up by the opening ceremony, which included Adele Dixon
singing “Magic Rays of Light” — it had the alternative title
of “Television is Here”. At4 p.m. the transmission ended,
to be resumed five hours later with a programme summary
followed by a BBC film called “Television Comes to
London”. This traced in detail the work that had been
done in building and equipping the studios and transmitter
at Alexandra Palace. It was subsequently used many times
during trade test transmissions to demonstrate TV to
prospective viewers. In the early days programmes ended
promptly at 10 p.m., which meant that only two hours of
programmes were broadcast each day.

Although TV as we know it began in 1936, the first
demonstration of true television took place on January
27th 1926 when John Logie Baird showed his apparatus to
a less than enthusiastic audience. Baird didn’t invent
television — a number of experimenters were actively
engaged in this field — but he was the first to put all the
theories into practice.

Several firsts were notched up during the following three
years. An image was transmitted via telephone cable
between London and Glasgow in May 1927, and in August
1928 a simple coloured picture was demonstrated. Ex-
perimental transmissions of still pictures, using the Fulto-
graph process, were started on October 30th 1928, from
the Daventry transmitter.

In September 1929 an experimental broadcast service
was jointly inaugurated by the BBC and The Baird
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Fig. 5.
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Company. A dual-transmission system was started in
March 1930, using a vision wavelength of 261m with sound
at 356m. These transmissions were radiated for half an
hour daily. Although very few people at the top of the
BBC took much interest in TV at the time, on August
22nd 1932 the Baird process was taken over by the BBC,
using a mirror-drum scanner that was installed at Broad-
casting House, London.

The Baird system used only 30 scanning lines which
were repeated 12-5 times a second. This restricted the
possibilities to close-up shots and bold, contrasty scenes.
Experiments were carried out to see whether the picture
quality could be improved, but it was realised from the
start that Baird’s 30-line system would not be suitable for
broadcasting general entertainment programmes.

The First Tuning Signals

The BBC began to radiate simple test transmissions to
check on receiver performance towards the end of 1934.
Some of the very early tuning signals are shown in this
article. We refer to them as tuning signals because they
were far too simple to be called test cards, but all the
parameter checks included in these 1934 tuning signals
were later incorporated into the BBC test cards A to G.

Fig. 1 shows a low-frequency chart which was transmit-
ted to check for low-frequency amplitude attenuation, in
the 12-5-100V range, that would result in the pattern being
reproduced with an intensity fall-off of black to white.
Phase distortion would produce a brilliant white quarter
above the black quarter, with an obvious greying of the
right-hand quarter compared with the quarter below it.
Well, that’s roughly what was said and we can only hope

Fig. 3.
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that Mrs. Average could follow all this as she tuned in.
This particular check subsequently appeared as the famous
“letter box” in the BBC test card C, which first appeared in
January 1948. Note the date — some official BBC
documents state that it first appeared in 1949!

Fig. 2 shows the 1934 version of the familiar corner
focusing bars and frequency gratings that appeared in BBC
test cards C to F. This chart was radiated as an h.f.
response check and should, to quote the original, have
“appeared on viewers’ televisors with a greyish black point
as far as the third or fourth line from the point or,
conversely, on the fourth or fifth line from the point where
the black and white converging line should always have
been clearly resolved.” Oh dear, why didn’t they simply
tell Mrs. Average that if her receiver wasn’t performing
correctly the chart would be out of focus? Although this
check was a feature of all subsequent BBC test cards, the
pattern shown here was not used as the BBC test card
designers preferred a fixed set of frequency bars that gave
an exact h.f. response check rather than a step-wedge that
could easily mean different things to different people. In
Europe however the story was different. Test cards with
wedges abounded. The Spanish monoscope test card
introduced in the early 70s for example used two central
wedges that were very similar to the 1934 pattern.

The BBC also radiated the pattern shown in Fig. 3
during 1934. Its circle and straight line were used to assess
the accuracy of the picture ratio and any angular displace-
ment. If the circle appeared as an ellipse, the 7:3 (yes!)
picture ratio was out. So far so good for Mrs. Average, but
there was more. “If the greatest axis of the ellipse is
vertical, the height is too great compared with the width. If
the straight line has a slope it shows progressive angular
displacement. If the line appears jagged, this indicates
irregular angular displacement.” Since 1934 every profes-
sional test card has included a circle — always in the centre
and also occasionally in the four corners — and a set of
" straight lines.

It’s difficult to decide whether the three designs so far
shown should be classified as test charts or tuning signals —
as mentioned earlier, they can hardly be called test cards.

.The next photograph however, see Fig. 4, can with
confidence be called a tuning signal, if only of a very simple
type. The “BBC Television Eye” as it was called was
frequently transmitted during 1934/5. A photograph we
recently unearthed shows this caption mounted on a small
carousel which held a total of twelve captions, including
two that read “Good Night” and “Finis” (not “Finish”).
The caption drum, now housed in the television control
room at 16 Portland Place, was the forerunner of the
BBC’s “noddy” caption scanning system, except that in the
30s the caption moved into position instead of a vidicon
camera nodding up and down to find the required symbol
or test card.

The Move to Electronic TV

While these 30-line, low-definition transmissions
were taking place a number of companies in the UK, the
USA and elsewhere were carrying out experimental work
with a view to eliminating the mechanical scanning system.
The aim was to produce an all-electronic system capable of
transmitting pictures that would compare favourably with
cine film. Such a system had been proposed, in theory, by
Alan A. Campbell Swinton back in 1908. His idea was to
use a photoelectric mosaic screen on to which the image of
the scene could be focused, the screen being scanned by
cathode rays deflected by a varying magnetic field.

TELEVISION SEPTEMBER 1990

Vladimir K. Zworykin in the USA and the team at
Marconi-EMI in the UK turned this theory into reality.
Worried by this electronic competition, Baird managed to
increase his scanning system from 30 to 240 lines, with 25
frames per second, scanned sequentially.

When high-definition transmissions began in November
1936 Baird just managed to scrape into the “high-
definition” category, as defined by the government, with
his new improved system. Unfortunately for him, EMI
came up with the famous but now discontinued 405-line, 50
frames interlaced (giving 25 complete picture frames per
second) scanning system. The first public demonstrations
of these systems began with the Radiolympia Exhibition in
August 1936.There were two one-hour transmissions each
day for the duration of the Exhibition, which closed on
September 5th. The Baird and Marconi-EMI transmission
systems were used on alternate days. When the Exhibition
ended, the station closed down and the final preparations
were made for the start of the full service. The Baird and
Marconi-EMI systems continued to be used alternately
when the BBC London Television Station opened in
November, to enable the two systems to be fairly assessed.
Baird’s system was soon dropped, and from February 8th
1937 to January 3rd 1985, with the exception of the war
years, the 405-line system was used.

Baird’s Studios

Before we leave Baird, it’s worth mentioning how his
studios operated. He was provided with two at Alexandra
Palace, where Marconi-EMI had just one. Separate
methods of producing TV programmes, the intermediate-
film process and the Baird Electron camera system, were
available in Baird’s main studio, which measured 70ft long,
30ft wide and 23ft high. The intermediate-film process
used 17-5mm film which was exposed in the studio and
continuously passed in turn through a developing tank, a
washing tank, a fixing tank and a second washing tank.
The complete process took 65 seconds. While still wet the
negative film was scanned by a disc that rotated at 6,000
r.p.m., illumination being obtained from a 30A arc lamp.
The light from the scanning disc fell on a photocell that
incorporated an electron multiplier. From this device the
vision current was fed to an amplifier chain after which it
went to the Baird control room. The recorded sound was
passed to the control room after being taken off the film by
a pick-up head. Baird's intermediate-film equipment was
housed in a room adjacent to his main studio: it had a glass
window through which the camera filmed the action.

Baird’s Electron camera system was located in a special
sub-control room and was used for programmes such as
lectures, cartoon films, etc. It made use of the spot-light
system, in which the studio was kept mainly in darkness
except for a scanning light beam which was projected on to
the artist or subject matter. The reflected light was
detected by photocells. In the adjoining projection room a
large disc rotating at 6,000 r.p.m. was illuminated by a
150A arc lamp to generate the scanning beam, which
entered the small studio via a window. In the studio four
photocells with multipliers generated signals that, after
amplification, were fed to the control room. A single
microphone picked up the sound.

Engineers in the control room could fade between the
signals produced by the intermediate-film process and the
Electron camera system. Apparently artists hated the
prospect of appearing in front of Baird’s scanning system,
and found all sorts of excuses to put off turning up at the
studio until the following weck when the Marconi-EMI
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system would be in use. From all accounts Baird’s systcms
worked very well. But in addition to the reduced number
of scanning lines there was lack of flexibility in the studios
and conventional filming would have to be used for outside
broadcasts.

Post-war Tuning Signals

Work on radar during the war years led to a great deal of
-knowledge being acquired about television and cathode-
ray tubes. Some of this expertise was put into practice
when the television service was resumed on June 7th 1946,
thus improving the overall quality. A new tuning signal/
identification symbol was -designed to cater for the
improved picture clarity. It’s shown in Fig. 5 and consisted
of a very large card, approximately 2ft by 3ft, which was
placed in front of an Emitron camera. It was transmitted for
five minutes before the start of programmes to enable
viewers to adjust their receivers. This tuning signal was
also used for camera alignment in the studio. Unfortunate-
ly our picture cannot resolve the lines in the centre of the
circle: they represented a frequency of 2-5MHz. By the
end of October 1946 the number of television receivers in
use had rocketed to the dizzy heights of 3,350 while the
licence fee had risen to the astronomical figure of ten
shillings.

Three years later, on July 24th 1949, the tuning signal
was modified to include a clock in the central area, see Fig.
6. At the same time the four different grey-scale steps were
labelled — just in case viewers weren’t sure what they were
supposed to be. With the introduction of this tuning
signal/clock caption the monotone, which had previously
accompanied the tuning signals, was replaced with some
specially composed music. Incidentally TV weather fore-
casts started on July 29th 1949, with specially prepared
charts that seemed quite adequate for the job — no
computer-generated graphics in those days.

We’re not sure whether the clock in the first-ever TV
clock caption actually worked! All the photographs we
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Fig. 12.

have dating from this period show the clock, which didn’t
have a seconds hand, at exactly 3, 8:25 or 8-30 p-m. We
suspect that this clock caption was a forerunner of the one
used on “Play School”. This theory is supported by the fact
that the clock caption/tuning signal showing 3 p.m. was
introduced in July 1949 while an identical one showing 8-30
p-m. wasn’t officially unveiled until the following month. If
the clock actually worked, why use different captions/
tuning signals? Answers on a postcard please.

On December 18th 1949 the tuning signal underwent
some slight alterations: the two sets of stepped grey scales
were replaced by wavy ones and the style of the
identification was changed. The result is shown in Fig. 7,
with the clock at 825 p.m.

A new BBC Television symbol was introduced in
December 1953. Now in case you thought that the tuning
signals and identification symbols produced by the BBC
graphics department were devoid of deeper significance,
think again! Quoting from the official description of the
symbol shown in Fig. 8 we learn that “the abstract pattern
consists of two intersecting eyes that scan the globe from
north to south and east to west, symbolising vision and the
power of vision. Flashes of lightning at either side
represent electrical forces, and the whole form takes the
shape of wings that suggest the creative possibilities of
television broadcasting.” Incidentally this design, created
by Abram Games, seems to have been the first to
incorporate the idea of a globe, which was to become a
BBC tradition.

As far as we can tell the next tuning signal, shown in Fig.
9, first took to the air on August 19th 1955. It retained the
wavy grey-scale used with the 1949/50 clock caption, but
the identification was again changed and the clock face was
replaced with the familiar wings design. It was followed on
June 16th 1956 with the tuning signal shown in Fig. 10, in
which the grey-scale and the wing patterns were combined.
This photograph is not quite accurate — the grey-scale peak
white and black BBC lettering should be at the top. Some
specially composed music, called the “Television March”,
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accompanied this tuning signal at the start of each day’s
opening sequence.

Fig. 11 shows the penultimate tuning signal, which was
used to introduce experimental colour broadcasts. Colour
test transmissions originally began from the Alexandra
Palace transmitter on October 10th, 1955, after normal
programmes had closed down. The first series of ex-
perimental colour TV transmissions to include live pictures
from the studios at Alexandra Palace, using 405 lines and
the NTSC colour system, commenced on November 5th
1956, via the new transmitter at Crystal Palace which went
into service on a temporary basis on March 28th that year.
This transmitter replaced the one at Alexandra Palace and
was completed on December 18th 1957. The colour
photograph used in this tuning signal featured television
announcer Sylvia Peters. It was included mainly as a test
for the all-important flesh tones.

BBC Schools’ transmissions began on September 24th

1957. Our last example of a BBC tuning signal, shown in
Fig. 12, was transmitted for two minutes before each
Schools’ programme. It first appeared in 1963, together
with some flute and cello music. Although the music
changed in 1969, the tuning signal continued in service
until 1973. It must have been transmitted well over 8,000
times but despite this vast amount of air time very few
people seem to have photographs or video recordings of it.
This is a great pity since it was the last tuning signal to be
used by the BBC.

In this article we’ve tried to feature as many BBC tuning
signals as possible. No doubt there were others which we
don’t have in our files. Unfortunately the BBC has kept no
records in its archives. So if anyone has photographs or
video recordings, please write to us at 7 Epping Close,
Derby DE3 4HR (telephone 0332 513 399). Similarly we’d
be very pleased to hear from any readers who have
recordings of BBC Test Card C music.

#

Letters

COST OF REPLACEMENT TUBES

I would like to draw attention to the current price of
replacement c.r.t.s. One of our regular customers recently
brought in a nine-month old Philips Model 21CEI1251, a
2lin. remote-control set with an FS tube. He’d tripped
over a rug, knocked the back off the set and, in refitting
it, had knocked the neck off the tube. He was not too
bothered however since his insurance company was going
to pay for the repair. Could we do an estimate?

[ was aware that other things could have been damaged
if he’d switched the set on, but he assured be that he
hadn’t. So 1 contacted a wholesaler with whom we deal.
Several days later I received a card saying that the trade
price for a new tube was a little over £240 including VAT.
If one assumes a mark-up on spares of say 25 per cent the
cost of the tube, before fitting, works out at £300 give or
take a few bob. We contacted our customer to ask how
much he’d paid for the set nine months previously. His
reply was £299-99.

In other words the price for the new tube alone is the
same as that of the whole set a few months ago. While
appreciating that the tube has always been the dearest
component in a TV set, this really is absurd. Are
setmakers going to stop supplying any spare parts for their
sets soon, so that we can all go out of business and the
customer can simply dump a set in the bin if it’s damaged
or goes wrong? If so, are they going to advertise their sets
as being impossible to repair? What would that do for
sales? Those who adopt such a stupid pricing policy will
find that they have few dealers who will stick with them.
L.J. Pitts, South Brent Electronics,

Buckfastleigh, Devon.

SWITCH-MODE POWER SUPPLIES IN VCRs

Having just finished reading J. LeJeunc’s excellent article
on the power supply used in the Ferguson FV30 I'd like to
make a few comments — prompted by J. Leleune’s
suggestion that switch-mode power supplies are about to
become the norm in domestic VCRs.

What I'd like to know is the manufacturers’ thinking
behind this move? Whilst it’s true to say that a switch-
mode power suppy is more efficient than a lincar one, this
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is purely relative. A 20 per cent saving at 40W is only 8W
— less than the rating of a car’s interior lamp. At 500W, as
is the case with many computer power supplics, the saving
is a ' much more respectable 100W. In view of the kilowatts
being force pumped into a fairly closed-in rack by the rest
of the machine, stopping another 100W from contributing
to the temperature is a sensible and valid reason for using
a switch-mode power supply.

I cannot therefore believe that power saving/heat is the
reason for using this type of supply in a VCR. Weight is
the next possibility. From the end user’s point of view
however this is of no significance at all. After all, we don’t
keep carting our VCRs around the house, do we? There
might be some advantage to the manufacturer in shipping
VCRs around the world, but as most of this is donc by
surface transport I can’t see it being a significant factor.

Cost seems to be the other major possibility. But
looking at the FV3(’s power supply circuit I can’t believe
that it would be cheaper to build than a comparable linear
one on a PCB. Any PCB can be machine assembled, and
the fewer components that have to be placed the lower
the cost.

No. I'm inclined to believe that the reason for using this
technology is closer to the “why climb Mount Everest”
one — because it’s there! This also applies to a lot of the
other technology used in today’s consumer clectronics. It
seems that ever more complicated ways of doing jobs are
being found to make use of the latest whizz-bang i.c.s.

To return to switch-mode power supplies in VCRs,
there’s no performance advantage to be gained from using
them. I defy anyone to tell the difference in the repro-
duced picture quality with a VCR that has a linear power
supply. This is not the case with equipment such as high-
performance monitors and computers that  function
markedly better for being fitted with switch-mode power
supplies and have a distinct advantage in terms of trans-
former size. The majority of modern VCRs don’t employ
a large transformer and this is not an expensive item to
replace on the rare occasions when it fails. In contrast
chopper transformers, which do fail regularly, can be very
expensive. Further the main switching device is more
often than not critical and cannot be substituted. Again
some of these devices are very expensive.

To move to the servicing angle, 1 feel that the use of
switch-mode power supplics in VCRs is another nail in the
coffin of the independents. I’'ve been repairing switch-
mode power supplies for many years and consider myself
to be experienced in the field, but I still feel daunted by
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the prospect of changing every semiconductor device only
to find that the thing still won't go. It's very easy for the
hours spent on a repair to go up and up without the
engincer being fully aware of this, and it’s in many cases
impossible to pass on to the customer the true cost, as has
been mentioned many times in your columns. Joe Public
just doesn’t understand.

As a point of historical interest, I had a smile when 1
saw that th¢ machine was a Ferguson model. I recall that
some twenty years ago Bush brought out the A823
chassis. It cmployed a “switching” power supply that used
one thyristor, three resistors, a couple of lengths of damp
string and a picce of chewing gum! Based on a Mullard
applications report, it worked fine, being very respectably
stable and easy to fix when it went wrong. At the same
time Ferguson, then known in the trade as BRC or was it
Thormn, brought out the 3000/3500 chassis. It employed a
switch-mode power supply that used half a day’s output
from the Texas Instruments semiconductor factory. . .
Those who remember it will probably smile with me whilst
looking at that circuit in the FV30.

Finally, on a somewhat more scrious note, having seen
the catastrophic way in which this type of power supply
can fail I personally wouldn’t feel inclined to leave one of
thesc things unattended in my house.

I'd be interested in other readers’ comments on the
points raised above. I must point out that I'm no Luddite,
just an honest engincer trying to earn an honest living.
One who believes in horses for courses.

G.R. Darby, Proprietor, Monitech,
Earls Barton, Northampton.

SATELLITE TV RECEPTION AT VHF

Here's a possible explanation for D.H. Davies’ reception
of Sky TV at v.h.f. (Letters, July). I think we can safely
say that his reception is not direct from the Astra satellite
and would suggest that the clue lies in his address. Would
I be right in thinking that Ebbw Vale is wired for cable
TV? If so, and if the cable is on or near his property, he’s
recciving an unscrambled channel at v.h.f. by leakage
radiation.

E.J. Cooke,

Stonehaven, Kincardineshire.

With reference to D.H. Davies' letter regarding satellite
TV reception in the v.h.f. band, I think his reception is
from one of the illegal video senders that are widely
advertised in the satellite TV press. Although these small,
low-power transmitters claim to operate at u.h.f. they
frequently operate in Band 111, relying on their third
harmonic for the u.h.f. output. I'm afraid that he’s
certainly not picking up the satellite direct.

Gareth Foster,

Whitton, Middlesex.

I read with interest D.H. Davies’ letter and would like to
relate a similar experience of my own regarding satellite
TV reception without either a dish or a decoder. After
moving to a housc that required substantial redecoration
one of the first tasks I decided to undertake was to install
a TV aerial amplificr and distribution system. When this
had been done it was time to tune in the various TV sets
throughout the house. The first.one to receive my aften-
tion was the Philips Matchline TV and tuner in the main
bedroom. While tuning this I found that it managed to
lock in on a somewhat snowy but watchable picture from
an MTYV programme. This came in on ch. 21. I decided to
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store this in the set’s memory for investigation later on.

When I next tried the set ch. 21 was receiving Sky Movies!
On looking at the houses nearby I noted that about a

third of them have Astra dishes. The conclusion I came to

was that one or more of these systems is pushing out

copious amounts of r.f. that my TV set is able to receive. |

wonder whether Mr. Davies is experiencing a similar

phenomenon?

T. Holland,

Camberley, Surrey.

Mr. D.H. Davies writes about his puzzling reception of
Sky Sport in one of the v.h.f. bands with his Pye Model
99. Obviously this isn’t a microwave signal being decoded
but a v.h.f. transmission, probably from one of the Irish
TV transmitters as Bands I and III are still in use there for
domestic TV and particularly as Rupert Murdoch’s Sky
TV has been given a transmitter to help him sell his
receivers in Ireland. So, Mr. Davies, don’t be surprised if
in a month or so you switch that set on to find MTV,
Super Channel or one of the other Sky channels on that
particular frequency.

Readers may wonder why Mr. Davies can't receive
RTE-1 and -2. The answer to this is that in the mid-
Seventies the British military complained to the Irish
government that Irish TV transmissions were interfering
with military communications on the mainland. As a
result, RTE-1 and -2 now operate under reduced power
along Ireland’s eastern coast and cannot be received in the
UK. A very dubious request indeed.

In the same issue Mr. J.M. Williams asks for a cure for
teletext interference with the Thorn 2000 chassis. Maybe a
solution could be found from the 3000 series field
timebase. In this a capacitor was changed to cure the
problem by pushing the start of the field scan farther “up”
the screen.

Garry Robinson,
Chorley, Lancs.

BRIGHT VALVES AND OTHER MATTERS

In the August issue Brian Renforth asks about valves that
light up brightly at switch-on then fade down to normal
brightness. I've noticed that cheap East European valves
do this more often than Mullard etc. ones. The effect
seems to be caused, with parallel heater arrangements
anyway, by the heater coil not being pushed fully into the
cathode cylinder during manufacture. The coiled section
of the heater has two thick tails attached to its ends, to
prevent the heater glowing where it’s welded to the pins—
inside the valve. If the coiled section projects from the
end of the cathode the exposed ends will heat up first,
while the rest of the heater remains cold because it
dissipates most of its heat to the relatively massive cath-
ode. As the heater has a positive temperature coefficient
of resistance, the exposed ends of the heater initially have
greater resistance per unit length than the part inside the
cathode. The result is that the exposed ends of the heater
are subjected to a brief surge of power, until equilibrium

To IC2, pin 6
on decoder panel

From convergence
panel, pin 21

D484

Fig. 1: Extra field blanking circuit for use with the Decca 30
series chassis.
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is restored when the cathode reaches its emission
temperature.

An additional factor comes into play with series heater
chains. The cathodes of the small-signal valves reach
emission temperature more quickly than those of the
larger line output type valves and initially receive more
than their fair share of heater voltage. Some manufactur-
ers included a thermistor in the heater chain to get round
this “problem”.

Various of your contributors mention teletext interfer-
ence with older sets. My Decca 30 series set recently
suffered from this problem, on ITV only — presumably
due to the inclusion of extra teletext lines on this channel.
Fig. 1 shows the field blanking circuit I devised to resolve
the problem. R287 was changed to 10k and the circuit
shown was connected between pin 21 on the convergence
panel and pin 6 of the IC2 on the decoder panel. The
capacitor must be rated at 600V minimum to block the
h.t. that's present on the covergence panel. Most of the
components can be tacked on to the back of the decoder
panel, with the capacitor fastened to the convergence
harness. Sleeve the capacitor’s leads to prevent shorting.

Finally, ET’s letter about his colleague getting a shock
from a TV set’s mains plug. Surely there must have been a
mains rectifier fault that allowed the reservoir capacitor’s
charge to lead back to the mains lead? It’s possible that a
shock, admittedly not so powerful, could have been
received from the mains filter capacitor if the plug had
been pulled out when the mains input waveform was at its
peak.

S. Pearson,
Chipping Norton, Oxen.

THE ELECTRIC SHOCK PROBLEM

I was interested to read E.Trundle’s electric shock warning
last month. Having received many shocks myself when
moving TV sets I carried out various experiments and
have come to the conclusion that a capacitor is formed by
the tube’s shadowmask as one plate and the unsuspecting
engineer’s chest the other plate. Any residual e.h.t. is just
waiting to charge this capacitance when the circuit is
completed via the pins of the mains plug.

W.R. Hill,

Clifton, Bristol.

With reference to the engineer who reccived a nasty shock
from the pins of the mains plug when he lifted a set fitted
with the Luxor SX9 chassis after disconnecting it from the
mains supply, readers may be interested to know that
there’s a simple modification. Adding a IMQ resistor
(0-5W) across CN50 reduces the discharge time to
100msec.

Alan C. Davies,

Crewkerne, Somerset.

BADLY DESIGNED SETS

[ agree totally with those who’ve written previous letters
about the shoddy design of current sets. They are not only
irritating to us engineers but confusing to customers. For
example plastic, single-board sets with no service position
and no markings on the panel (Fidelity) make field
servicing impossible and bench servicing a pain in the
backside. Customers can’t understand many modern tun-
ing and control systems. We get lots of calls to Hinari
VCRs because the users can’t tune them in as the design is
too complicated for a non-technical person to follow.
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I sadly miss such TV sets as the Philips G8, the ITT
hybrids, the Rank/Bush models etc. They were solid and
easy to work on, and the owner had no problems in
understanding them. The main beauty however was the
power supply. Modern ones are a nightmare. The first
company to bring back a wooden cabinet with a decent
tube and a well thought out chassis, with push-buttons and
traditional controls, will have a winner. Finally, who says
that the present “monitor” style is modern? Sets were
styled like this in the Fifties.

J.R. Hepworth,
Peterlee, Co. Durham.

HELP WANTED

Does anyone know of a firm in the UK that can supply
the TBA240 i.c.?

A.l. McLean, Tele-Phil (Pvt) L.,

PO Box 338, Mutual House, Herbert Chitepo St.,

Mutare, Zimbabwe.

Does anyone know of a source for the 2SD1887 transis-
tor? It’s from a Sony monitor whose model number we
don’t know. All we know is that the board order number
is 1-621-776-11 and the transistor is Q508. SES can’t help.
Martin Burke, 22 Clark Street,

Bell Green, Coventry CV6 7HF.

0203 687 615.

Can any reader provide a power supply and a timer circuit
diagram for the Mitsubishi HS700) portable VCR? Photo-
stats would do and all expenses would be paid.

Darren Egerton, 42 Beech Avenue,

Greenacres, Oldham, Lancs OL4 2EE.

Has anyone got say five video cassettes for the Tech-
nicolor CVC Microvideo VCR type 212E. It was in-
troduced into the UK by Sulkin (UK) Ltd. and was also
taken up by Grundig. Let me know the cost which will be
sent immediately.

B.J. Lawler (Electronics), 215 Liverpool Road,

Birkdale, Southport, Lancs.

0704 65 935.

Can anyone supply an e h.t. transformer for the Lloytron
CTV Model T142C, new or secondhand? All expenses
paid.

Mr. Burston, Prism TV, Focus Warehouse,

Teignmouth Road, Clevedon, Avon BS21 7DF.

0272 873 806.

I'm trying to find the manufacturer or agent for Safgan
Ltd. I have one of their 20MHz dual-beam scopes, Model
DT50, with a 4in. Telefunken tube and need to get it
repaired.

T.H. Hughes, 51 Standard View,

Ynyshir, Rhondda, Glam CF39 OHR.

Could any reader supply information and/or spares for the
Murphy VCRI1 video recorder? I've been unable to trace

‘ the original manufacturer.

Roger W. Scales, 17 High Street,
Bridlington, East Yorks YOI6 4PR.
0262 673 374.

Could any reader sell me any of the following items? (1)
A valve tester capable of testing ECF80 type valves,
complete with instruction manual. (2) 0-2,000V and 0-

867



4,000V multipliers for the Avo Model 7 and 0-10,000V for
the Avo Electronic Testmeter, including all leads, test
prods, etc. (3) Pin connection details for the ETGL-3AZ-
P31 tube used in the Telequipment D31 and D31R
scopes, also a service manual. (4) Any radio books by
John Scott Taggart exept for “The Book of Practical
Radio”.

J. Chatterton, 230 Brownley Road,

Wythenshawe, Manchester, M22 5EB.

061 437 5085.

SERVICE COMMENTARY

In the June VCR Clinic Jeff Herbert mentioned fast
flutter with the Panasonic NV-G40. Our experience is that
this fault with a VCR that uses a direct-drive, brushless
capstan motor will be due to the electrical rather than the
mechanical side, particularly when the fault is discernible
and constant. Eugenc Trundle mentions this problem in
his book Servicing TV and VCR Equipment and provides
the very good advice to monitor across the current
sampling resistor. The trace will reveal a problem in one
stator coil pair or triplet, showing up as a ripple. We've
noticed that all models which use this type of motor suffer
from stator failure occasionally, though it’s not a common
fault. It strikes me as an advantage that Panasonic doesn’t
supply these motors complete, since this enables you to
replace only the faulty part, reusing the bearing and rotor.
An advantage of such motors is their accessibility for
repair and lubrication. With the G mechanism, routine
servicing would be extremely expensive if you had to
replace the entire motor every time the rotor bearing
became noisy.

In the August TV Fault Finding column Roger
Burchett mentioned dry-joints on the various wire-wounds
used in the Sony KV2096. This problem also occurs with
the 2090 and 2092 models in the same series. Sony stress
that resoldering should be done with high melting-point
solder — the procedure is part of the famous switch
modification. Because Sony arrange for all such modifica-
tions to be done through their own authorised dealers,
others who come across such sets arc not always aware of
what’s needed. It would be best for Sony to publish the
details now that most dealer modifications have been
done, so that sets which fall through their net can be dealt
with. It seems that in a very few cases the end results of
unmodified sets developing possible faults are not too
nice.

In the same issue Hugh MacMullen refers to equipment
renovation. Cabinet cleaning can be done effectively, with
somewhat less disruption than the use of soap and water,
by using Servisol Foam Cleaner which is available from
Willow Vale. This also looks like tea when cleaned off!
We find the RS foam cleaner much less effective (unless it
has been improved in the past year or so). The RS aerosol
demoisturing lubricant (code no. 555-307) however is far
less messy than silicone grease. It’s also by far the best
control track cleaner — try it! I see that Hugh uses the
same dry-joint test procedure as myself! It's always advis-
able to cnsure that the fuse in the mains plug is correctly

rated. Hugh’s comments on cheap head drums shouldn’t
be taken to mean the cheapest. This is very false econo-
my, especially considering the advice to give a 12-month
guarantee. 1 recommend MCES heads and would point
out that they supply new ones as well as rebuilds. The
same rules apply to belts, particularly belt kits. Many
inferior ones are available: use only originals.

One job that can make the world of difference to a
VCR’s appearance is to replace a low-emission digitron.
When you’ve overhauled a machine’s mechanics you
know it’ll go for a long time, but prospective customers
can be deterred by a dull clock display. Finally I'd advise
commonsense and caution with respect to uprating regula-
tors. While it was common practice years ago to modify
circuits, great care and consideration need to be given to
any such actions today. I'd never suggest a modification
without reference to the manufacturer — and they invari-
ably dissociate themselves from such changes.

In the August VCR Clinic S. Da Costa mentions the
relays in the Panasonic NV366/777. In my experience dirty
contacts usually result in severe noise following or whilst
in the still mode. The relay invariably still clicks. I would
expect a coil or switching fault rather than dirty contacts
to cause the relay not to click, though I've never had such
a fault — only dirty contacts.

In the June CD Player Casebook Mike Leach mentions
the diffraction grating adjustment with the Pioneer PDZ-
72T. With Pioneer units this adjustment is one of the
carliest stages in the alignment process. The adjustment
can be fiddly, and yes I'm sure we’ve all sworn at a few
three-beam units when the adjuster slips from one end to
the other in one movement. But it becomes easy with
experience, especially if you regularly replace the optical
unit when of course the complete alignment must be
carried out. It’s fair to say that unless the player has been
dropped or subjected to shock, and has not been got at,
grating adjustment is required only when changing the
optical unit — it can’t drift easily. With Pioneer machines
you need to adjust it to check it.

In his series Joe Cieszynski mentioned Ken Clements’
advice on this adjustment. It’s 100 per cent successful.
Monitor the tracking error with the player in the test
mode and the focus and disc servos on. Set the adjuster to
one end, then gradually move it through to the other end,
counting the amplitude peaks in the error waveform.
Finally return the setting to the centre peak. If an even
number of peaks is encountered (expect ten or eleven
normally) try both the middie ones. The test will be that
when the tracking servo is closed, in the test mode using
the pause key, there will be sound. Thus if only slight
misadjustment is suspected, for example where the track-
ing is poor, check the amplitude of the focus error in the
test mode with the servo not closed and ensure that it’s
peaked with the grating adjuster, as it’s more than likely
to be on the correct peak. As long as you are careful a
smallish jeweller’s driver can be used, in a pivot action,
for the adjustment — I seem to recall that the proper tool
is very expensive. We've found these methods to be very
successful, and have also found that with the average
Pioneer replacement optical unit the grating is accurately
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set. The thing you usually have to do immediately is the
tangential adjustment, which is often right at one end.

Finally on CD players I'd like to thank Joe Cieszynski
for performing a mammoth task with the recently con-
cluded CD player servicing series and doing it so well. I
think we all learnt a lot from it.

One more point. In the July TV Fault Finding column
Chris Avis mentioned the Hitachi CPT2050 which if 1
recall correctly uses the Salora J chassis. The fault -
erratic height variations with simultaneous colour changes
- was very common but was usually due to the hold
potentiometer rather than the chip. The height control
also suffers from noisy tracks.

Nick Beer,
Bideford, N. Devon.

SIMPLE PLACEMENT MMV

Because the MMV part of a large i.c. was faulty an elderly
JVC VCR wouldn’t record. There was a sync pulse input
but no divided-by-two squarewave output from the faulty
section, i.e. no CTL pulses. The i.c. concerned has 40 pins
and, worse, costs over £30. So I decided to make up a
separate MMV on a small piece of board, using the
ubiquitous NES555 (20p from Grandata). Its input and
output were connected to the respective pins of the faulty
chip, 26 and 27. Fig. 2 shows the circuit.

Careful scope adjustment of the mark-space ratio re-
sulted in a thin line across the picture. So the time-
honoured trial-and-error approach was adopted. With the
potentiometer R fully anticlockwise and a counter at zero,
a recording was made. At each 5 on the counter (from 10
to allow for loading) R was turned one sixth of its

A business PARTner you
can rely on.

012V rec

R
(]

-le O

ILOH
T

NESSS

SOHz  25Hz

Fig. 2: Separate NE555 MMV circuit used to avoid having to
replace a larger, expensive chip.

revolution. On playback a position was noted where there
was no line. This position has given stable results for many
weeks. The time-constant of RC is o.k. for =1 or +2: it
might have to be changed for say +15, depending on the
frequency involved with other applications.

I’d like to thank D.R. Bracknell for his G8 blanking
modification. Teletext interference has been a problem
with these sets from the start, especially with Channel 4.
I've fitted the modification to two chroma panels and find
that it provides a complete answer.

With reference to Geoff Davies’ letter, my 1962/3
Mullard Data Book describes the UL46 as a video output
pentode. The characteristics are the same as the ULAL,
which is referred to simply as an output pentode. They are
probably the same valve. In my experience, failure of the
volume to reduce to zero with a double-diode-triode valve
has always been due to the cathode resistor’s bypass
capacitor drying up.

G. Cox,
Bexhill-on-Sea, East Sussex.
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GEC Panasonic GEC Panasonic GEC

COMPONENTS DISTRIBUTORS TO THE
ELECTRONICS SERVICE INDUSTRY

General Spares: Tel. (0664) 65392 Fax: (0664) 63976
Panasonic Spares: Tegh(’%%a) 823523 Fax: (0280)
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VIDEO DISPLAY CORPORATION

NEW VIDEO HEADS — NEW REPLACEMENT HANDSETS — NEW MONITOR CRT TUBES

BELTS - IDLERS - FLAPS & TRIMS — VINYLS — PAINTS — SERVICE MANUALS
MOTORS - PINCH ROLLERS — CO-AX & SCARTS — TOOLS - TRIPLERS etc etc

* AT UNBEATABLE PRICES x*
SPECIAL ‘PICK & MIX’ QUANTITY DISCOUNTS

HANDSETS
THORN/FERGUSON PHILIPS/PYE ........t11.75 SONY ___UNIVERSAL REMOTE |
NTROL Repl
KV1612UB/1614E/2204E/KV2704UB/ o o Replaces

TX910’90100(StateType) ----- £10.75  NEC/HITACHI 2760E/5020 ... £13.00 not require original

V31/2/5/43/45 ... £13.00 KV2210/2220/2730/2740 ... _£15.00 mUpgradable

V23 CE11.00  A512230/A514620type. .. £15.00

Professionai Series ) ~......£10.50 4 Button 2 Function £10.00 ITT Other ‘Head to Head' Universals available

S000-000 . - e £10.50 o G Un ‘I' ' .211 g mine Srs. Non Tertmms ... : g}gg CALL FOR DETAILS  PRICES From £35.00

4 ranada universal....... . rimine ors. lext .. : . Y i P .

GRUNDIG ... £11.50

AND MANY MANY MORE TYPES ... ASK FOR LISTS

VIDEO HEADS 3V54/55/57-3HSS-VA ...£23.00 [TT SHARP HITACHI
3V32-8942-3HS54VB .. £37.95  \pagnsigs gy £12.00  VC105etc3HSSSP ........ £20.25  VT11/14/33-3HSSHB ... £17.85
3V43/53/57-3HSS6VA ... £48.55  \3g33/3906-3HSSV . £12.00  VC205etc 3HSSSPB . £20.25  VT61/63-3HSSHB ... £17.85

AKA| 3V48-3HSSAVE ... £40.50  and otner models VT3000-3HSS-V £12.00

VS 1/2/3/510efc . £24.68 VT5000/5500-3HSS-H ... £21.45

all models 3HSS-A VT6500/7000-3HSSHHA  £17.85

VT9300/9500-3HSSHA ... .£17.85

wsTARD SPECIAL NEWHITACHT o5 @ | 1o &2
i o2 | OFFER V5000 HEAD =VaPO | vmssi™ ms

VCR70003HSS-R . ....... £21.45

FERGUSON

V00/1/6/22-308S . ¢12.00 JVC PANASONIC SANYO SONY

3V29/30etc 3HSS-VJ .. £12.00  HR2200/3660-3HSSVL NV2000 types 3HSS-N....£12.75  VHR1100etc3HSSSYB ... £22.00  SL5000etc PS3BS1 ....... £15.55
3V16/23/24/-3HS-VL...... £12.00  7600/10/50/700etc ... £12.00  NV250elc 3HSSU2N ... £24.55  VHR1300etc3HSSSY ... £27.00  SL8000etc PS3BS2 ....... £15.55
3V31/35/6/83HSS-VL ....£12.00  HRD140-160-3HSSVA ... £23.00 4 Head types VTC5000etc PS3BSF ... £24.30  SLC20etc PS4B2S ... £20.00
3V39/49/etc 3HSS-VL..... £12.00  HRD725/755-3HSS6VA . £48.55  NV366etc3HSSANA ... £31.00  VICI300etcPSABSF ... £31.30  SUF60etcPS5B3S. ... £33.75

3V42/44/453HSS-VA. . £23.00
3V46/47/52-3HSS-VA ... .£23.00

PLEASE ENQUIRE ABOUT TRADE AND QUANTITY DISCOUNTS

BELT KITS HIT_50007Belts ... £1.20  SANY053005Belts .......£0.72  SONYSLC66Belts ... . £1.10
AMST 70003Belts o5 HT-93003Belts ... £0.46  SANYOS5003Belts .. . £1.40  SONYSLC76Belts ... . £1.18
FERG.3V22Belts...........£1.15 N.PAN3006Belts .........£1.10  SANY093005Belts ........ £1.68 SONY SLC9 6 Belts 1
...£1.50
FERG. 3v233Belts..........£0.40 N PAN7774Belts ... £0.78  SHARP73007Beits ........ £1.32 SONY L8000 6 Belt £1.80
Egsgg\‘g?jgggg gg;g N.PAN70006Belts. .. £0.87  SHARP83005Belts . . £1.32 0006 Belts ... :
FERG 3V354Belts. . £0.62 N.PAN860O7Belts .. . £1.45  SHARP93005Belts ... .... £0.84  TOSH.VS5-574Belts ... £0.75
HIT.VT116Belts ......... £1.10  SANYOS50004Belts ... . £0.70 SONYSLC56Belts ... £1.18  TOSH. 96004Belts ... . £0.58

ALL PRICES EXCLUSIVE OF V.A.T. (UNLESS OTHERWISE STATED) MINIMUM ORDER £5.00
PLEASE ADD £1.00 P&P FOR SINGLE ITEMS (+V.A.T.) OR £1.50 FOR MULTIPLE ORDERS

VIDEO DISPLAY CORPORATION
UNIT 2, AVENUE FARM INDUSTRIAL ESTATE, BIRMINGHAM ROAD,

STRATFORD-ON-AVON, WARKS CV37 0HU
PHONE: (0789) 295883/298510/292978 _ FAX: (0789) 415243 TELEX: 31470 GRIFEM G
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% Do you use cathode
ray tubes?

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

"ELECTRONICS LTD.

Y% 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.

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

DISPLAY ELECTRONICS LTD.

UNIT 3, SWAN WHARF,
WATERLOO ROAD,

UXBRIDGE, MIDDLESEX.

TV LINE OUTPUT TRANSFORMERS

PHONE 081-948 3702

ALBA . AMSTRAD . BUSH . DECCA . DORIC . ETRON .
FERGUSON . FIDELITY . GEC . GRUNDIG . GRANADA .
HITACHI . HINARI . INDESIT . ITT . KIMARI . NIKKAI .
MATSUI . MURPHY . OSAKI . NORDMENDE . REDIFFUSION

PYE . PHILIPS . SANYO . SAISHO . SHARP . SONY .
SOLOVOX . SUSUMU . TANDBURG . TELEFUNKEN .
THORN . TRIUMPH.

We also supply: TRANSISTORS . EHT TRAYS . VIDEO HEADS
FROM £14.25 . BELT KITS . PINCH ROLLERS . IDLERS
FUSES . IC's . ete.

Catlers welcome at our selt service shop.

We also manufacture TOROIDAL TRANSFORMERS.

TIDMAN MAIL ORDER LTD . 236 SANDYCOMBE ROAD .
RICHMOND . SURREY . TW9 2EQ. Moofi 9 am 1o 12.30 pm &

Approx. 1 mile from Kew Bridge. Sat 10 am to 1pzmnoon

COMPUTER SOFTWARE

OMAGH LTD '

DO YOU RENT TELEVISIONS?

DO YOU STILL USE A CARD SYSTEM?

DO YOU FIND IT DIFFICULT TO KNOW YOUR ARREARS TOTAL AT ANY GIVEN TIME?

If you do then we recommend our computer TV and Video Rental package. This
package includes

% autornatic updating of each customer’s record

* alphabetical print-out of each customer’s arrears and payments missed

¥ total arrears immediately available

* easy 10 use and operate.

NEW HIRE PURCHASE PROGRAMME NOW AVAILABLE AS WELL.

These programmes operate on ail IBM compatibles running under MS-DOS. Free demonstration
discs available.

WILLIAM J THOMPSON
Donaghanie Post Office

Beragh Co. Tyrone

Telephone Beragh 58214 (0662 7)

NOW OPEN

IN LEEDS

THE LARGEST DISPLAY
OF SATELLITE TV
IN THE NORTH OF ENGLAND

INTELSAT, EUTELSAT,
D.F.S., KOPERNIKUS,
TELECOM AND OLYMPUS

*SATELLITE SYSTEMS FIXING *
~ AND &CCE§SO§IES*SOI;D .

A LARGE SELECTION OF
EX-RENTAL AND ‘B’ GRADE TV’s
IN STOCK INCLUDING
A SELECTION OF PORTABLES

TELEVISION SEPTEMBER 1990

WHY TRAVEL THE WHOLE COUNTRY?
OPEN MON-FRI 9.00am-5.30pm _SAT 9.00am-1.00pm
RING SID OR SAFF NOW ON

LEEDS (0532) 444195

UNIT 16, TOWER WORKS, 2 GLOBE ROAD, LEEDS LS11 50G
OFF WATER LANE, NEAR HILTON HOTEL, EASY ACCESS FROM M1 & M62 (2 Mins)

FAX (0532) 425777

871



FASTE=VIDEQ SPARES |~/.S |

ALL STOCK ITEMS ARE DESPATCHED BY RETURN OF POST
MINIMUM ORDER VALUE £3.50 + VAT

VIDEO HEADS

REPLACEMFNTS

All our replacement heads are brand new
precision Japanese heads not returbished.

Pasnasamc

3HSSH UI(N) ........
Fits model numbers:
Vi

3H58(4N) .....................
Fits model number: NV366
3HSS(4NB).
Fits model number: NV730

Ferguson

3HSS(V)........ £12.50
Fits model numbers 3V00 3V16 avaz,
3V29, 3V30, 3Va1, 3V35, 3V36. 3v38, 3v39,
HR2200 HRSSOO. HR3330, HR3360,
HR7200. HR7300, HRD120, HRD130.

........ £12.66
"NV370 8 Philips

b AT = IR ———— £29.75
Fits model numbers: 3V32.

3HSS’@P). ................... £19.68
Fits _model numbers: V9100, VC9300.
VC9500. VC9700, VC381, VC8381 V(C383,
VC388, VCa82.

Toshiba

PS3B(T) ..o

Fits mode! numbers: V9600 V31B VSBB
Hitachi

BHSS(H) .. ..

£24.92
Fits model numbers: VT8000. VT9300 etc.

mbers 6,
SL3000 also various NEC models.
................... 8.33

P84B(2S).
gn:::model numbers: SLC20. SLC30, SL040
LF1

PSSB(3S) .......... 25
g{s model numbers: SLCY, SLT50, SLCS
F60.

Amstrad/Satsha

BHSSRY ... £21.71
Fits rnodei “numbers: VCR7000 and afl mod-
els usm? Onon ch:

3HSS(FD).......
Fits model nui
VCRS9000 etc.
Fi: sher/F' idelity
BHSS(SF) ...l £18.75
Fits model numbers: FVHPE15, FVHP710,
V1000.

GENUINE HEADS
Panasonic
NV2000, NV2010 ...
NV7000, NV7200
NV333, NV370
NV366............

All others available P.O.A.

Ferguson
3v00,3V16,3v22...
3V29,3V30..

3v32
3V35,3V36,3V38, 3V39

VC73% {equiv only)

All others available P.O.A.

nyo
VTC%OO, VTC5150 (equivonly)......

£26.46
VTC5300, VTC5400 (equiv only) £26.46
VTC9300 (equivonly)...................... £35.02

S

SLC5,SLC6,SLCT7 .
SL8000, SL808O...
SLC20, SLC30.

V31,V33..
V55, V56..

Hitachi

, VT87
VT9300 VT9500 VT9700 ..
VT11E, VT14E .
VT17E,VT19E .
VT33E

VRE467 .
Please call if your model is not listed.

LARGE RANGE OF REMOTE CONTROL’S

FOR TV AND VIDEO

L

GENUINE BELT KITS REPLACEMENTS
Panasonic Panasonic
NV2000, NV2010 ... . NV2000, Nv2010 .. £350
NV7000, NV7200 . . NV7000, NV7200 . £3.00
NV333, NV366 ...... £6.50 NV333,NV366 .. £3.00
NV370, NV830, NV850 £2.80 NVB600,NV8610 ... .. £3.95
NVE8S.......... £6.50
£4.70 £3.50
£6.50 £2.90
.. £1.90 £3.50
.. £3.20 . £2.90
£2.80
Ferguson . £1.00
3V00,3V16,3v22. £6.50 £2.50
3V23 ... . £3.90 . £425
3v29,3V30 . £4.90
3V35,3V36,3V38,3V39 . £3.90 .. £3.60
nyo . £4.95
VTC5000, VTC5150 ... £1.99 .. £425
VTC5300, VTC5400 . £4.50
£6.50 .. £3.50
Sony . £3.90
SLC5,SLC7 .. £6.50 . £3.90
SLCe £7.50 .. £3.90
SL8000, SL8080. .. £6.50
Sharp .. £450
VC7300,VC7700, VC7750 . .. £6.50 . £1.50
VC8300.........ccooooin. .. £6.50 . £1.50
V9100, VCI300, VCI500 . £6.50 £3.90
VC381,\!C383.VC386... . £6.50 .. £3.90
. £6.50 .. £3.90
X - .. £2.90 £3.95
VT9300, VT9500 VT9700 .. .. £3.30 . £3.50
VTHE, VT14E, VT17E, VT19. . £6.50 Many others available
£6.50 SENSOR LAMPS
V59700 £6.50 =8
V52, VS3,VS4, VS5 . £4.90 £2:90
Y5930, VS8500, V58700 . i 180
VCR4500,4600modkit gags melrad 7000. )
Many others available - S
T CARI All Panasonic .. £2.90
g"ngglnscsy 0 All Ferguson/JVC £2.90
TELEPHONE AllHitachi........ . .. £575
RECEIVED BY END SENSORS
4 PM. ARE (7T Hitachi VT64E . £1.20 each
DESPATCHED Amstcad .. £5.96
SAME DAY
e — REEL MOTORS

WE CARRY HUNDREDS OF VIDEO SPARES
INC. PLAY IDLERS, CLUTCHES, MOTORS,

Sharp VC9300, VC381 etc. .
Amstrad/Saishoelc...........
Panasonic NV333, NV366
Sanyo VTC5000, 5300, 5400 ...
Panasonic NV7000, 7200........

DRUM MOTORS

' ‘ SERVICE MANUALS, TENSION BANDS, Ferguson/JVC 3V00,3V22, elc. ........ £24.75
] THIS MONTH’S [ ] BELTS AUDIO/CONTROL HEADS, S vy, CT100 -
- ] ALIGNMENT TOOLS AND TAPES ETC. Hitachi VT5000.. . £2580
== - **SPECIAL ORDER FACILITIES** SharpvCaam o AN "OTORS_ £39.90
**FOR NON-STOCK ITEMS** Sharp VC7300, VC7700 . £29.30
m ™
[ ] [ ] PINCH ROLLERS Ferauson VG V29 V30 =" E3a%0
f— STK 5481 CHIP W Panasonic oo o tass e )
= NV333, NV366, NV370. NVA30 . i & SEMI- Hitachi VT8000, 8500, etc. . £3450
== £5.80 PLUS VAT s Va0 - CNDUCTORS  Hiachi VT5300,9500,cc a0
] ] uson/JVC RV itachi VT11 . X
—— - 3v5§ 3V16,3V22, 3V23 3Vo4 A0 3 ﬁgz}*’fsﬁ %5 ggg
= ahssw) FERGUSON £1250 — 239300%32“’%“?0@ e oien e
, 3 , IDLER WHEELS
—_— ( ) N _ ngya Panasonic =
— JHSS(N) PANASONIC £12.50 ___ Voo vaggaosg--ﬁégm ------- B9 NV200ONV2010. . %2223?22} . - 2%
VTCB400 . ... £4.95 ) 3 i
— VCR ALIGNMENT KIT oo N30 Egggg Nvad0 " éﬁﬂ‘d{ﬂi%:: §§
— » - enuine) ... o
= inc. Aligntment Tape, Torque — St‘s:&d:smbeom RO (G = £
= Meter, Alignment Tools, Lubrica- == 7B rovorso. o DR, oS
] gIITIEHT TOUIS,  LUDILd= == Y Vo770, VET7eC : V90,3016, 3v22 (Smallclutch) =
ms tion Kit, Circlip Pliers etc. o= VCBIB) Vs Vcoson e S IVae, Vs avse HADI 8%
. £189 + VAT B Hitsch ' . £190
- s | 5990
- PROFESSIONAL vcn KIT ] VT11E, VT14E, VT17E, VT19 . ... Rewind kit
B As ahove but with back ten5|on= TS e ot - Rewnd
VC! C
cass +many other tools g VEWisiues VE381 VCIB VG366 e
[ V59300, V53500, VS9700 VCA482, VC483, VC581 (also Saisho) (Genuine)

£298.98 + VAT

Amstrad

TELEVIDEO SERVICES

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

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

Please add st &
OFFICIAL ORDERS A

FAX LINE: 0602-431097

VCR4500, 4600 MODKIT ...

VCA482 etc. (Equivalent)
VC9300, 381 etc. (Equivalent) ..
Hitachi
VT8000, VT8300, VT8500 ...

Akai
Fisher

VT33,VT63, V164, VT65

VS2,VSE3,V84,VS5 ...

listed pius many more.

872
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THE ONLY DISTRIBUTOR WITH
ALL THE

HINARI

SPARE PARTS

C.PC. P.L.C., SOLE AUTHORISED DISTRIBUTORS OF
HINARI SPARES

e dleoe 0772 555034 1 0772 201905 |2

E=ls-. .

186-200 NORTH ROAD, PRESTON, PR1 1YP.
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DALBANI (UK) LTD.
e e 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

~ 2scC BF IN cx | w™Mc TA CMOS
2SD BT 2N HA MN TBA
2S4J BU TP KA NE TC
2SK BUT LA SAA TCA
 a3skK BUW LB SAB ™ |
AD BUX LC sl TDA
BC BUY LM STA T

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
3-5 WHITFIELD STREET

LRC SPARES

SEPTEMBER SPECIAL OFFERS

RMP72 — ORIGINAL JVC REMOTE HANDSET FOR HRD725/FERGUSON 3V43 £19.75 + VAT
RM72 — ORIGINAL SONY CORD REMOTE HANDSET FOR SLC6 £8.50 + VAT
8941 — ORIGINAL FERGUSON REMOTE HANDSET FOR 3v31/32/35/36/42/45/48/JVC HR7600/7650/7655HRD110/120/140/150/225/455/565 £17.25 + VAT

TEL 071-323 2107
FAX 071-323 2191

WE CARRY THOUSANDS OF POPULAR GOLDSTAR MITSUBISHI SAISHO
GHV51/1221/1245/1246/8210/8215 21.45 | HS300/301/302/310 3150  VH1200/VH1600VR100/605/705/805/905 18.94
VIDFE‘O EPA%%S AT VERY COMPETF"TWE GHVP1240/1241/1247/1248 2145 | HS303/304/320/700 3288  VR1000/1100/120011600 1894
PRICES TOO MANY TO LIST HERE. VCP400 4000/4100/4200 2145 | HS306/318710. 3499 VR2000:3200/3300/35003600/3650/3800 2051
FOR FULL LIST PHONE FOR SAMSUNG
RREEGATALOGLIE. VTV100NTV200NXL8/9/’\“0I/';‘ IA A 2433 | N9OIA9011/9012/9013 eg'fﬂig'sxgms 2 SVO0D1 91300/ 362/68B 107167171720 22:59
HERE AREBOME EXAMGLES yazaa2ens 189 | NGTIASISASIEAS]A i I T e T
34 3 )/ 4 .
VIDEO HEADS V2OHAXLENXLE .74 1 POV7TSPVI60764/770/774123002400 W0 yB971,972/981990VI170/510/520/710711 2259
HITACHI PANASONIC VIT13720721/7317735/970/7101VT320 22,59
AKAI VIZATITATI9NVTISATIBNTAY. 37.45 | AG500/2507280/450/460/465/G10/G12 21.54 SANYO
VS1/2/4/510. 19.78 | VIBATS6NTS? 49.20 Aeeam/eawmvmo D48/G21/625 3285  VHR11 21.25
VS5105/109/112/115/116/125/126 . 21.88 VT11714733/34/61/62/340/6500/7000/8000 18.06 NV1007200, 0/3 13.50 vumuon 15@1300 1700/2300 23.33
VS201/202/220/250/301/303/304 21.88 VI6SAVT118VT120VT220VT418 35.68 NV2307260, 19.60 VHR1500/2500 38.03
e mssgnasua gzg Mvmmm%mv/ggmmnooonzooﬂaoo 1;.3 m 2700 32.78
. : 21. R3100/3150:3200/33270/3300/3400/3500 24.26
TVRINCR4500/VCR5200VCRI000 17.74 | VT4000/4200/5000/5030/5500 19.78 19.95)  VTC5000:5010/5150/5300/6500:M10,NX10 22.68
TVR2/TV! R:wcmoo/uoomsoo 17.74 stoo/777 22.36
VCRG00ONCRS 2042 Jve NV688 4375 SHARP
BR7000 ... 45.56 NV788 46.42 VC483/486/585685/785/786 35.17
FERGUSON HR7600/7650/7700/HRO110/120/220/225 . 1280 | NV810/830 4232|  VC6000/6200/6300/7300:7700/7750/8000 40.38
3VO1/06/16/22/23/24/31/35/36/38/39/49/52 12.89 | HRD140/1417143/150/157/158 160HRS10 2045 | N850 §9.09|  VC381/481/581/681/781/9100/9700/9800 219
3 2040 | HR7655HRD170/717210:211/320/520/700 29.40 |  NV870/890/970 57.32 SONY
3VA/44/45/46/47/54/55/56/57 2045 | HRD1BO/230 35.90 vao 64| oo "
V48 3278 | HRD2507257 36.85 sers| A, -
3V58/FV13 3551 | HRD370:430470. 35,51 aneomsswo arsl  Rvi2 15210
V5Q.FV12 35.90 HRD455 37.46 45.16 Dk 181.25
3VB4/3V65/FV10/11/2021/26 2940 | HRD565/566 3278 NVG&O/GSOO 3343|  DuRzeh 165.23
HRD725/755 4815 | NVGA0/L20 2507 u : 20145
FISHER NVG45/.25/L.28 u 47 gtgggqm/“ﬂ’mwm }‘6};
ALL DTHER HITACHI AND JVC HEADS IN STOCK CALL FOR | NVM1M3M5 . 5.18 44
%B&?%"EE?}%%‘”%%"@}%%" }3;& PRICE OR ASK FOR CATALOGUE FULL RANGE DF PANASONIC ORIGINAL AND REPLACE é%) OTHER SONY VIDED AND CAMCORDER HEADS IN
FVHPS05-006/008/910/911/915/916 1038 MENT VIDEO AND CAMCORDER HEADS IN STOCK CK
MATSUI TOSHIBA
FUNA| VCRLIVX735/756/735A/7550/765/850 . 20.51 PHILIPS VBEV 20.46
VCRA000:4500/4600/4800/5200/5400/5600 17.74 | VCRM2VX500/600/730 1834 | BAVRED/65VR2OVRG420VRE460 13.50 63/64/71/73/74/75/78/50/81/82/83/84 1987
VCRS5800/6400/6600/E1100V1V2 1774 | VX7708/7738/800A/810A/B20/880A 1804 | VR6411/6540/6541/6640/6642 2219|  VE5/86:88193 10.87

ORDERS BEFORE 4.00 PM — SAME DAY DESPATCH

ORDERS UNDER £25.00 PLEASE ADD £2.50 HANDLING, THEN VAT e
Py N ALL LIST PRICES ARE EX-VAT VISA

ORDERS OVER £25.00 (BEFORE VAT) — FREE DESPATCH
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EN 3 061 681 2959 =
ORION
INLINE SHARP
wn TV TUBES .25
FROM THE FACTORY

s - = .
CHIOMmMavac
SONY FAX 061 682 0646 HITACHI
PHILIPS
MOKO DIRECT FROM THE COMPANY ETC.
DAILY DELIVERIES ANYWHERE IN UK

CHROMAVAC LTD., PUMP STREET, HOLLINWOOD, OLDHAM OLS 7LR
FST MULLARD
45AX
30AX RCA
WHO PUT HIGH STANDARDS FIRST
WHATEVER YOUR TUBE REQUIREMENTS GIVE US A CALL

Did you know that the faults and
remedies for video, CD and TV n the

ASWO VIDEOTEXT
INFORMATION SYSTEM

are from hundreds of technicians all
over Europe

AS I/VO(UK) LTD

VIDEOTEXT INFORMATION SERVICE

For more information write, phone or fax: ASWO (UK) LTD Heston House, 7/9 Emery Road, Brislington, Bristol BS4 6PF
Tel: 0272 - 724475 — Fax: 0272 -723374

TECHNICIANS AND ASWO VIDEOTEXT INFORMATION SERVICE - THE UNION OF THE FUTURE!

TELEVISION SEPTEMBER 1990
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ALL PRICES
EXC. VAT

VAT, — 7
£15 Add 85p P&P 2 " "’ L,

Orders under

ELEL

SPECIAL VIDEO HEAD PRICES: VHS-A, VHS-Z, VHS-B, ONLY £8.95 + VAT

VIDEO HEADS STK & STR ICs VIDEO BELT KITS
FERG/JVC 3VABEtC. ..o VHSA £8.95  STKOO29 oo ¢5.63 JVCHR3300C/3VIE(7) oo £1.75
FERGUNCI0E ... VHSZ BI5 STIAIATMI T o ——C
................... ! genuine ..... £1.

PANASONIC NV366 original.......... VHSX £42.00 gﬁi}g: m:g """""""""""" gg'gg S HED A0 genuine i
PANASONICNV370................. VHSM £14.50 STKBABT 24'70 PANASONIC NV370 ... ‘£0.91
PANASONIC NV430................ VHSW £21.75  STHOA8T . PANASONIC NV730 ... .. £1.68
PANASONIC NV730 orlglnal ________ VHSY £42.00 STKBA82 .. i £4.29 gﬁ“ﬁggu:g “x;ggo ................. g: (7)3
PANASONICNV777................. VHSN £26.75 STK7308 ..o £5.09  pANASONICNV7000. ... ... .. '£1.08
PANASONIC NVG10 original ... VEH0287 £42.00  STK7309 ..o £5.81 PANASONIC NV8600. ..£1.76
PANASONIC NVG21 original ... VEH0343  £42.00  STK7348 ..o £4.74 HHIACHIV I G migamengs | £5
HITACHIVTIT ... VHSK £17.25  STRA41 ..o £6.79 HITACHIVT7000...... .. f0.83
HITACHIVT9300 .................... VHST £17.25  STRA5T .o, £6.12  JITAGHIVASO00 s fors
SHARPVC9300................... VHSC £18.00  STR50020.... . oo £6.15 SANYOVTC5000 . o 131
SHARPVCS81...................... VHSS £18.00 STR50103 £5.45 SANYOVTC9300. .. i £2.89
AMSTRAD 7000 ... VHSR £18.00 D D70 M3 . SHARP VC381 ..o, m—
AMSTRAD 4500/9000 ... VHST £18.00 STR54041 ... £591 SHARPVCS6300 ...

SHARP VC7300 ...
FISHER FVHPG15€tc ............... VHSU £19.25  STRSBOAT i £6.15  ShaRP VC8300 ..
SANYO 5000 ... £27.25 AT TIME OF GOING TO PRESS WE ~ SHARPVC9300..
e T HI8 TS HAVE 214 DIFFERENT STK/STRICs, SONvCe * .. :

/au . . AKAIVS2/VS5 ...

SAMSUNG. ... £17.50 PLEASE PHONE FOR PRICES FISHER FVHP615

THIS IS JUST A SMALL SELECTION OF THE WIDE RANGE OF PRODUCTS IN THE VIDEO AND
SEMI-CONDUCTOR FIELD WHICH WE CAN NOW SUPPLY.

SMJ ELECTRONICS, inc. IBC, is the sole Scottish distributor for Ross consumer electronics and Kewmode products, and have a
wide range of portable audio, televisions, headphones, leads, camcorder batteries and accessories available.

importer and Wholesaler of Electronic Components

TRONICS ==Y

55 SLATEFORD ROAD, EDINBURGH EH11 1PB. Tel: 031 337 6950/031 346 7497. Fax: 031 337 2446. Telex: 72165

Distributor of Audio and Video Products

TV RENTAL
FINANCE

for
new or re-conditioned
CTVS AND VCRS
for

Details and Quotations contact

]

876

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

TELE-VIDEO SERVICES (N.I)

Tel: 0232-617222 Fax: 0232 621631
Unit 6, Kilwee Industrial Estate, Dunmurray,
Belfast BT17 OHQ.

NEW AND USED SPARE PARTS FOR A WIDE
RANGE OF TV AND VIDEO PANELS, MOTORS,
HEADS ETC AT VERY GOOD PRICES.
HANDSETS, FLAPS + DOORS, IC’S,
CLEANING FOAM, PAINT, VINYL COVERING
AND MUCH MORE.

All at competitive prices

We also wholesale ex-rental TV and video
to the trade.
Mon to Fri: 9.00am-5.30pm Saturday: 9.00am-5.00pm

TELEVISION SEPTEMBER 1990



IRWIN EILECTIRONICS
TV & VIDEO COMIPONENTS

Unit 200, JC Albyn Complex, Burton Road, Sheffield S3 8BX Sheffield (0742) 739622

Take Up Idler........ (1) Take Up idler Tyre ..... (1) Take Up Idier........ 1) Take Up Idler Tyre ..... (8]
Reel ldler........... (M Reel Idler Tyre .......... (1) Reel Idler............. (1) Reel Idler Tyre .......... ™)
Take Up Clutch .... (1) Take Up Clutch .......... (1) Take Up Clutch .... (1) Take Up Clutch .......... M
Btk e ki Reo! Table Tyres (2 Reel Table Tyres.... 2
Pinch Roller () Pinch Foler " () Bett Kit.............. (@) B )
Lamp ..o, () LAMP ..o () Pinch Roller ......... m Pinch Roller .............. m
KIT 105 ....£11.95 KIT 105A......... £7.85 KIT 107....£11.95 KIT 107A......... £7.85
_41 PANAS( Nvanmaa/aeeI\ m NV7000 Series}\
VXP 0433 Idler..... (1) VXP 0433 Idler Tyre... (1) VXP 0343 Idler ..... (1) VXP 0343 Idler Tyre... (1)
VXP 0401 Idler ..... (1) VXP 0401 Idler Tyre... (1) VXP 0344 Idler..... (1) VXP 0344 Idler Tyre... (1)
Belt Kit.............. 6) Belt Kit.......ccoooovomenn.. (6) Belt Kit................. (6) Belt Kit.................. 6)
Pinch Roller ......... [4)] Pinch Roller .............. (1) Pinch Roller ......... M Pinch Roller .............. 1)
KIT 127 ...... £9.95 KIT 127A......... £5.95 KIT 125 ....£10.15 KIT 125A......... £5.95

SPOTTING THE DIFFERENCE SHOULDN'T TYRE YOU!
BUT EVEN IF IT DOES YOU SHOULD READ . . .

Our new stock/price list of video components which is available — to trade engineers only

— and now contains some 40 “REFURB” KITS using genuine idlers. In addition there

are 16 “A” KITS which include high quality Japanese tyres instead of idlers, showing a
large reduction in cost without a reduction in quality.

T 1
| ONE MONTH ONLY (offer closes 30th September) {
: Purchase any of the above kits and geta MATCHING HEAD for ......................... £9.35 |
o I
BACK-UP BATTERIES BACK-UP
SINGLE AND DOUBLE CELLS. CAPACITOR
SUITABLE REPLACEMENT IN MANY AS USED IN
TVs AND VIDEOS ALBA — SENTRA — NIKKAI etc
(QUANTITY PRICES AVAILABLE) 0.1 Farad 5V5
1VZ ......... £1.59 each 2v4.......... £2.75 each £1.65 each

ORDE Rl NG = PLEASE ADD 50p POST & PACKING PLUS 15% V.A.T.
= CHEQUE OR POSTAL ORDERS ONLY STRICTLY TRADE
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AKAI
VS1-245 ...
VS 105112

AMSTRAD
TVRT.....
TVR23 ...
VCR4500 ...
VCR4600 ...
VCR 4700
VCR5200 ............15.

VCR6000/1 . ......... 21.81
VCR7000 ..........
VCR9000 ............ 15.41

FERGUSON

3V00 (3HSSV) ... 9.25
V32 271.13
3v3536...............9.50
VI2/44/45 .. 20.53

FVI21130 3496

FV14T . P.OA
V2021722 23.63
FISHER

FVHP520 . .. 17.11
FVHP975 ... .. 34.33
GOLDSTAR
8000.................. B2
GHV1221 ... 22.28
GHV12321 ... 22.28
GRUNDIG
V8400, 03
VS500.. 03
HINARI
VL. 21.81
VXL 10711 L8
YXL23/4 19.04
YXL5N20H ... 15.41
PHILIPS

VR6420 ... 12.43
VR 6440 P.0.A.
VR644T ... 17.95
VR 6460 12.43
VRB540 17.95
VRE541 ... 17.95
VR6642 ... ... 17.95
VR6920 ... P.OA.
SAISHO

VH1200HQ ... 19.80
VH1600 ... 19.80
VR100011 ... 19.80
VR 120016 ..........19.80
VR3200/33 ......... 21.85
VR3300X........... 21.85
VR-3500/36 ....... .21.85
VR-3800 ...

VR-605/705
VR-8058...........
VR-0058 ...
SAMSUNG (D.0.A.)
SVSERIES.......... 24.19
SVPSERIES......... 2419
VBSERIES.........

VISERIES..
VX SERIES

VIDEO HEADS DIRECT FROM THE IMPORTERS

SANYO

VHR1100 ... 22.36
VHR1150 ............ 22.22
VHR1200SP ......... 22.36
VHR1300 ... 22.22

VHR2500 ............ 37.84
VHR3200......... 2321
VHR 3300 2321
8000 ... 23.21
HITACHI

VI7 35.83
VI89. ... 41.95
VT 11/14/16/9000 ...16.45
VT17/1819.. ...

VT 33/34/6500. ...
VT35/38/39 ...
VIS2.. .
VT56/57.........
VT61/6263 ...
VTB5.....o

VT 112113
VT 115118 ...
VT 1201125 :
VT 128/220/410 ... 28.22
VT 130/135/168 ... 31.26
VT 138/450/520 ... 31.26
VT 145/150/498 .. .. 32.51
VT 220,225/420 ... 28.22
VT250/255/430 ... 31.26
VI 52217201722 ... 36.50
VIS830 ... . 36.50
VT640/740 ....... .. 37.00
J.V.C.

HRD110120 ......... 9.
HRD140/141
HRD150/157 ........
HRD158/160
HRD170171 ...
HRD180/230 ........

HRD370/430 .. .. ..34.96
HR D4S5..

HR D565/566 ..
HRD725/755 ........
HRS10 ..............
MATSUI

VXS00E/600A ... 19.04
VX730/735/A ... 21.03
VX755/755A ...
VX765 ... .
VX770B/773B ....... 19.04
VX800A/810A ... 19.04

VX820/880A .........19.04
VX850 ............... 21.03
SHARP

V(C-381-388 ......... 17.95
VC-402-481 .........17.95
VC483/486........ .. 39.69
VC-581/582..........17.95
VC-583/584 ... 17.95
VC-584 ... 39.95

VCA SERIES
SOLAVOX
1000 x|
SONY
SLC5/6/7
SLCBA .. "
SLC20. ..o
TATUNG

8300/8500 ........... 9.25
TOSHIBA

V-21/31/32 17.86
V-33/50/51 ... 17.86

MITSUBISHI
HS300/301 ... ... 33.98
HS302/310 ... ... 33.98
HS303/304 ... .26.52
HS318/710 . 1
HS700.......... 26.52
N.E.C.
N9SERIES........... 28.51
N91SERIES ..........38.01
ORION

VHSERIES .......... 19.04
PANASONIC

NV 100200 .......... 12.43
NV 180 ...

NV 2301260 .
NV 250/280 ........ 21.37

NVE30 42.03
NV688

NV 730/770 . .25.79
NV777 ..

NV 780 ...

NV 788 .51,
NV 810/830 ... 43.01
NV 850/950 .........P.0.A.
NV870/890 ..........51.
NVO70 ... 51.18
NV418 ... 33.98

NVGIIAS. ...
NVG14/15.......
NV G20/21

NVHB5/70...........

REBUILT
COLOUR TUBES

First Independent Rebuilder with B.S.1. Certification
PIL — In Line — FST

N.G.T. ELECTRONICS LTD.
120, Selhurst Road, London SE25 6LL

PHONE: 081-771 3535
Britain’s Oldest Established TV Tube Rebuilder

: ) HO

OF USED 0 0SCO

DUNTRY
TEKTRONIX OSCILLDSCOPE 2235 Dual Trace 100MHz D»Ha
PHIL[%S OSCILLOSCOPE PM3217 Dual Trace S0MHz %tila

weep

GOU LDUS3mUSEII1OSCD [)ualTrace?OMHz £250
H P 1740A Dual Trace 100MHz Delay Sweep Tng £400
TELEOUIPMENTUHBDMI race SOMHz Delay 0

£30¢
000A Dual Trace 40MHz Dela Swee TV Tng €275
gELEOUlP'ng 0755 Qual Yrace SOMHz elay Sweep ggs

Oua Trace 18M| 0
ULD DS2508 Dual Trace 15MHz W Trg £l
PHILIPSPM32 ual Beam lOMHZTVTvlg £150
GDULD DS258 Dual Trace 1 5MHz TV rNg £160
TELEQUIPMENT 0614 Dual Trace 10M

SCOPEX 4010 Dual Trace 10MHz
THIS IS JUST A SAMPLE — MANY OTHERS AVAILABLE

TEKTRONIX 2215. Dual Trace 60MHz Sweep De{d\{ With |

manual. Probes, Front Cover. Pouch

MARCONI  TF2015 AM/FM 10 520MHz S Gen woh

£450
MARCONI TF2015 without Synchroniser TFT1 £250
DrAFAR(,:lx)N\ TF2016 AMAM 10KHz-120MHz Sig Gen [ﬁga

MARCDNITF2016 without Synchroniser TF2173
ARCONI MU[) Meters FFZ300, TF23OOB TF2303 lrom [100
IERROGRA RTS2 Recorder Test Set m £200
%EAVD:E{gOVLMW%A Two Channel Millivoltmeter SHz SOOKE%
MARCONI TF2337A Automatic Distortion  Meter JOOH&
MARCONI TF2700 Universal LCR Bridge Battery Irom £125
TEKATRONIX 491 SPECTRUM  ANALYSER 1§
SYSTRON DONNER 1702 S»éhﬁen IOOHZ 1GHZ [1'250
POLARAD Sig Gen type 11 GHZ £501
POLARAD Sig Gen type \107A378 GHZ L‘SO
POLARAD Sl Gen 1208A 8 95-11GH with freq Doubler

015-21
POLARAD 1207A Sig Gen 3 7-8 4GHZ with Freq Doubler
1509 10-15 5GHZ £750

‘,\;IHURLBV PL3200MD 0 30V 2A Twice Quad Mode Digitat
FEEDBE:;CK FSG06 Sweep Function Generator 0.01Hz- IMHg

ARNELL Osaillator LFM3 10Hz 10MHz Sine Square £200

RACAL 99v5Freq Counter 10Hz-" 520MH1( rys al Oven) [150
L 9900 Series Universal Gounter Timy trom £15¢

hiry ARCOP;II ATTENUATORS TF2162 OC IMHz 600 ohm O HldB

FARNELL GUSQO Isolang transformer 240V In 240V out S00VA.
Cased with Iead& 13 Amp'sockel (P&P£7) ONI.V £45 EACH

1AC 2 Ami &Il {P&Pts
ﬁ P&P €7
VARIOUS BENCH PSUs — Please E»qmre.

TELEPHONES

YES! REAL DIAL TYPE TELEPHONES that don't sllde amund the
desk Tyge no 746 supphed with standard B T plu i
Guantity Discount Onh vﬁeach‘i?&?[ )

“SUMMER SALE”

TEKTRONIX 475 Qual Trace 200MHZ Defay Sweep £550
TEKTRON|X4650ua1 Trace 100MHZ Demy Sweep £400
DULD 051100 Duat Trace SOMHZ TV q £180
CUSSDR CDU150 Dual Trace 35MHZ Delay Sweep trom £100-

TELEOUIPMENYCWICuNeT racer
MARCONI TF2603 RE Milvoitmeter 50KHZ-1 5GHZ 1mVrC;V

MARC[)NI TF2430 Digitat Freq Counter 10HZ BOM|
ARCONI AF Power Meter TFB93A 20HZ- 35KMZ ZOmW IOW

50 it

MhARCONI RF Power Meter TF1152'1 DC-500MHZ 0 5-25W 50

ohm

BARNELL Pulse Generator System 1HZ 10MHZ  Single.
ouble

|1(IKUSUI AVM23 AC Voltmeter Dual Chan 10HZ-500KHZ 300uV-

SOU\RTRON 7045 Multimeter 4.5 digil LEO 30 ranges Aute,

Manual (P&P£7) ESS

AVO 8 Multimeters with Batteries & Leads

ransistor Analyser MK2. Surcase sryle wuh
Baneues & operation instructhons £20

COLOUR BAR GENERATOR-KG1
8 PATTERNS (P&P £4) Only £25

EVELL TM38 AG Microvoltmeter 1HZ-3MHZ SuV-500V £60
EVELI C Microvoltmeter 1HZ-3MHZ Suv-500V 40
EVELL Oscillator TG152. 3HZ-300KHZ Sine Sq rom
LEVELL Oscillator TG150M 1 5HZ- !SUKHZSMB ave

E ELL Oscilator TG1500M 1 SHZ-150KHZ Sine-Sq WaveEZS
EVELL Decade Osc TG66A O 2HZ-1.22MHZ Low Dls!omon

from
FARNELL TM4 RF Millivoltmeter S0KHZ-1 SGHZ, 1mV 300V (50
LOGIC PROBE type 33000A TTL Cmos (P8P £3}
MANY MORE ITEMS AT RIOULOUS PRICES — List avallahle

NEW EQUIPMENT

HAMEG OSCHLLOSCOPE HM1005 Triple Trace 100MHz Dela;
HAMEG 0SCILLOSCOPE HM604 Dual Trace 60MHz Osla

HAhiﬂTeG 0SCILLDSCOPE HM203 7 Dual Trace 20MHz Corny
nent Tester
HAMEG 0SCILLOSCOPE HM205.3 Dual Trace 20MHz Ut%llal

All pther modeis available
Al osciltoscopes supphed with 2 probes.

BLACK STAR EOUIPMENT 1p& all units £5)
APOLLO 10-100MHz Counter Timer Ratig Penod Time interval

elc

APDLLO 100- 100MHz (AS above with mwe'uf\cﬂnns, f295
METEOR 100 FREQUENCY COUNTER 100MHz

METEQR 600 FREQUENCY COUI TER SOOMHI

METEOR 1000 FREQUENCY COUNT

JUPITUR 500 FUNCTION GEN[RATOR 0 IHz 500KHz. Slne S%

DRI[)N COLOUR BAR GENERATOR Pai TV Video
All gther Black Star Equipment availabie

HUNG CHANG DMMUD: g1 Ha e 28 arges e
10Amp AC DEO.17 .Accé 10 2395
Asabove DOMM 60 £33.50

for al
OS(’IYLL?)SCOPE PROBES Switchabie x 1:x 10 (P&P £3) m

£33

Used Equipment — With 30 days guarantee. Manuals supplied it possible.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Teiephone tor lists. Please check availability before
ordering. CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.

a0

CROWN HOUSE,

For models not listed please ring.
All ex-stock orders despatched same day.
Please add 15% VAT to all above prices.

OMEGA ELECTRONICS

g NORTH CIRCULAR RD, LONDON NW10 7PN. Z=Em
TEL: 081-965 5748 FAX: 081-965 7813

VISA
—

STEWART of READING e
110 WYKEHAM ROAD, READING, BERKS RG6 1PL ==
Telephone: (0734) 68041 Fax: (0734) 351696
Callers Welcome 9am-5.30pm Mon-Fri (until 8pm Thurs) ~N
A4 LS
5 oo

_//

answer to us.

’ / IF AN
?/"ADVERT IS WRONG,
‘/ WHO PUTS ITRIGHT?

We do. The Advertising Standards Authority ensures
advertisements meet with the strict Code of Advertising Practice.
So il you gquestion an adverliser, they have to

To find oul more about the ASA. please write Lo
Advertising Standards Authority.

Department X, Brook House.

Torrington Place, London WCIE 7HN. A

This space is donated in the inlerests of high standards in advertisemenis.

878
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Stock items despatched by return

VIDEO HEADS

AMSTRAD
3HSSR-VCR7000 (Sa|sho Onon) . £21.50
PSF1-VCR4500, 5200 £18.00
PSF2-VCR4600, 4700 £18.50
PSF3-VCR6000 £27.00
FERGUSON
3HSSV-2 Head universal . .£9.95
3HSSVA-3V42,44 45 46 et £22.00
3HSS4VB-3V32/HR7655. £33.00
3HSS4VC-3V48/'HRDS65 £37.00
3v48,58,59,65,FV10,11,
12,13,14,20,21,26
And mostother Ferguson............... -POA
HITACHI
3HSSHA-VT8000,9000 series £19.00
3HSSHB-VT11,33 et . £19.00
10082-VT1120,220 £41.00
10081-VT130,135 . £33.50
PANASONIC
3HSSN-2 Head universal .. .£9.95
3HSSUTN-NV100,370,380/Philips VR6460 .- £16.00
3HSSU2N-NV230,470,480,G9, 10,
11,15PX. ... . £30.60
3HSSU3N-NV430,460 £21.50
3HSS3IN-NV777,330 £21.50
3HSSANB-NV730. .. £30.80
3HSSANA-NV366 . - £30.80
NVG30,33,40.45.46.130 & most
others Panasorics . . -POA
SANYO
3HSSSY-VHR1100,1110,1300 . .. £26.50
3HSS3SY-VHR1500 . £30.80
SHARP
3HSSSP-VC9300,9500,9700,381,481
482,483,486t ... £21.00
3HSSSPB-VC581,583 651,670 etc .. £21.00
VC7000,8000 series (Brass) £42.00
OTHER MAKE!
Alba 4000, Goldslar 8000, Sentra 8000, Solavox
1000 £25.50
Fisher FVHP510,520, 530 615,710 etc £21.00
Fisher VBS7000,9000 et . . T £33.75
HinariVXL2,4,3,20, 25 £21.50
Hinari VXL5,6.20H £18.50
Mitsubishi HS306,710. £37.00
Qrion VC150,180,VH1,2,3etc. ... £23.00
Saisho VR100,605, 705,805,905 £23.00
Samsung Universal 2Head . £24.25
Toshiba
V71,73, 74 75,81,82,83,84,85,85,87 £25.50
Toshiba Va3 £25.50
ASK FOR VIDEG HEADS NOT LISTED
The above heads are new and replacements.
TRANSISTORS
BC107B . £0.10  BU407 £0.50
BC108B ........... £0.10 BU426A £0.75
BC147A ... ... £0.07 BU500 .£0.95
BC172C .. £0.07 BUS08A £0.90
BC214A .. . £0.07 BUS08D .£0.95
BC214B ... ... £0.07 BUS536 . £1.75
BC237 ... £0.07 BU8DS ... £0.75
BC238 £0.07 BU807 £0.75
BC308B ........... £0.07 BUT11 ... £0.75
BC327-25 .. £0.07 BUX84 £0.60
BC328 . .. £0.07 TIP29 £0.30
BC337 .. £0.07 TIP3t .£0.30
BC547A . £0.07 TIP3 £0.30
BC548 £0.07 TIP41 £0.27
BC549. . £0.07 TIP42 £0.25
BC5598 .. £0.07 TIP42C £0.40
BD137 .. £0.30 TIP112.. £0.45
B0D237 £0.22 25A1102 .£1.90
BD238 . £0.22 2SB1016...........£1.50
B0243C . £0.30 25C1413A ...£2.50
BD244. ... ... £0.30 25C2027 ... £4.50
BD244C ... £0.30 25C2331 ...£1.00
BF195 £0.07 25C2577..........£1.40
BF196 . £0.15 252958 ... £2.50
BF197 . ... £0.15 25C3153 .£3.40
BF198 . £0.07 2SC3678 £2.75
BF259 . £0.22 250639 £0.35
BF458 . ... .. £0.22 250869 ... _£3.00
BF459 ... £0.22 250898B . ........£2.75
BF469 . . £0.30 2501047 ..82.75
BF471 ... £0.25 2501265 £1.30
BF472 .. £0.25 25D1275 ........£1.30
BU108 . 80.75 25D1397 ... .£3.75
BU126 . £0.70 25D1398 . £2.25
BU208............. £0.90 25D1426 ..£4.50
BU208A £0.90 25D1497 . ..£2.60
BU208D £0.90 25D1497-02 .£5.95
BU208 (Toshuba) £0.85 25D1497-06.......£5.95
BU32 £0.90 Ask for Transistors not listed

A.Z. ELECTRICS

PLEASE NOTE NEW ADDRESS & TELEPHONE NO.

INTEGRATED CIRCUITS

AN247 .. £4.50
AN3821K .£6.75 TA7609P £2.70
AN3B22 £7.50 TA7628P £2.40
AN5132 £3.95 TA7629 £4.00
AN5521 £2.60 TA7698A £6.85
ANS760 £2.00 TBA120S £0.50
AN5900 £1.50 TBAS30 £1.00
AN6326 £4.00 TBAS560 £1.00
AN6332 £4.40 TBABOD .. £0.85
ANG341 £2.75 TBAB20M £0.45
ANG344 £6.50 TBA920S £1.00
ANG346 £4.50 TCA640 £3.75
ANG360 £3.75 TCA650 £3.95
ANG362 £4.25 TCAG60B. £3.50
ANG67 1K £5.50 TDA1010A .£1.10
ANGG77 £5.25 TDA1013A £1.90
AN7169 £3.50 TDA1022P £4.50
BA718 £1.80 TDA1035 £1.90
BA728 £1.10 TDA1035T .£1.90
BA5102 £2.45 TDA1044. ..£2.50
BA5406 £2.50 TDA1044u (£1.50
BA6109 £1.80 TDA1057 .£2.00
BA6209 £3.20 TDA1082. ....£3.50
BA6219 . £1.95 TDA1170S .£1.20
BA6238A £1.95 TDA1180 £1.80
BA6301. ..£2.00 TDAY190 £1.90
BA6302A £1.80 TDA1412. . £1.00
BA6304 £1.70 TDA1510. £4.50
BA6305 £1.75 TDAt512 £1.00
HA13008 £2.00 TDA1515A £2.00
HA11714 £3.50 TDA1670A £2.60
HA11715 £3.20 TDA1701 £3.00
HA12005 £3.80 TDA1770. £3.00
HA13001 £1.80 TDA1870A £2.60
HA13403 £4.00 TDA1905 £1.40
HA1377 ... £2.00 TDA1940 ..£1.80
1A4125 £2.00 TDA1950 £2.50
LA4140 £0.70 TDA2003 £1.30
LA4192 £1.70 TDA2005 £1.70
LA4445 .£2.50 TDA2030 .£1.40
LA4460 £1.70 TDA2270 £2.20
LA4461 £1.80 TDA2510 £4.30
LA7520 £3.25 TDA2521 .£9.75
LA7800 £1.50 TDA2540 .£1.00
LA7801 £1.25 TDA2560Q .£1.10
LA7802 .£1.90 TDA2563A £2.75
LM386N .0.80 TDA2576A -£2.90
M51393 £4.25 TDA2577A £2.80
M54543 £1.75 TDA2578A £2.80
M545441 £1.85 T0A2581Q .£1.85
M54548L £4.50 TDA2582 .£1.85
MC1330P .95 TDA2590 .£2.00
MC1458 use UPC1458 TDA2593 .£1.00
A20! £3.50 TDA2600 .£6.80
MEA2050 £4.60 TDA2611A .£1.00
SAA1293 £7.00 TDA3190 £0.95
STA401A _£3.75 TDA3330 £5.50
STA441C .£3.00 TDA3541 .£2.25
STK043. £10.00 TDA3560 .£3.40
STK0029 .£4.30 TDA3561 .£2.50
STK441. .£7.30 TDA3562A .£5.00
STK772B £4.75 TDA3565. .£3.00
STK2125 . £10.00 TDA3571BQ .- £5.50
STK414111 .£6.90 TDA3650 ..£7.00
STK414211 £10.00 TDA3651 .£3.00
STK417211 £11.00 TDA3651AQ £2.80
STK5322 £6.50 TDA3652. £7.50
STK5325 £5.50 TDA3653 £1.50
STK5331 £6.00 TDA3654 £2.80
STKS332 £3.50 TDA3810 £2.90
STK5333 .£9.00 TDA3950 £3.00
STK5338 .£6.00 TDA4500 .£3.80
STK5361 .£6.25 TDA4501 £4.50
STK5421 .£6.50 TDA4505 .£3.95
STK5422 £5.00 TDA4510. £4.00
STK5451 £5.50 TDA4600-2 £2.60
STK5471 £5.25 TDA4601 £2.10
STK5481 £7.00 TDA4610 .£4.50
STK5482 £7.00 TDAB180. .£6.00
STK5730 .£5.25 TODA8190. .£3.50
STK6962 £3.20 TDA9530.. .£2.55
STK6972 £6.00 TEA1014 £4.45
STK7308 £5.75 UPC122H £2.75
STK7309 £5.50 UPC1230 £3.00
STK7348 .£5.00 UPC1238V £2.10
STR440 .£5.00 UPC1361 . £3.90
STR441 £5.00 UPC1363 £2.20
STR451 £4.95 UPC1365 £3.50
STR454 £4.85 UPC1377C £2.20
STR1096 £3.60 UPC1378H .£2.00
STR4211 .£5.95 UP(G1382 £1.50
STR5412 .£5.95 UPC1394 £1.70
STR6020. ...£4.90 UPC1420A ..£7.00
STR50103A .€5.50 UPC1458 £1.95
STR58041 .£6.75 UPC339C .£0.70
TA7205AP ...£1.25 MB3730. ., £2.75
TA7227P £2.00 HD4539BP .£1.50
TA7240 .£2.50 HD14081BP .£1.50
TA7241 .£2.50 UPD4011 (£1.75
TA7243 £3.30 UPD4066 £1.95
TA7267P .£2.80
TA7270P .£2.50  Ask for ICS not listed
TA7271P £3.25
DIODES

BY127 £0.08 SKE2G2/02 £0.75
BY164(SKB2/02) .. £0.65 SKE5F3/10 £1.65
BV17983KB 2/08) ...£0.85 SKE2G3/04 £1.25

Y223 ..£1.50 SKE4F104 .£0.40
BYX10...., £0.21  SKE4F106. .£0.45
BYX55:600. £0.25 SKEtMI15 £0.67
KBLOB Bridge Rec ... £2.10  SR2M £0.75
SKE1/02. .£0.45  Ask for Diodes not listed

Zener Diodes @ £0.10 each

State value

VIDEO MOTORS
REEL MOTORS
Ferguson 3V29:30
Ferguson 3V58,59,65,

£20.00

FV10,11,12,13,14,20,21,22 £17.25
Ferguson FV260 . £14.50
Hitachi 8000,8300,8500 .£8.50
Sanyo VTCSOOO 5150 5400,5300.6500 . .. £7.50
Sharp VC9300,9500 efc, Original . £15.90
Panasonic NV333,366 Ongmal £13.20
All other Panasonics .POA
DRUM MOTORS

Ferguson/JVC {(Mechanical modeis}) .. £23.00
Sharp 7000 series Original £24.63
All Panasonic Original . .POA
CAPSTAN MOTORS

Ferguson 3V35,36 Oniginal ... tzl] 00
Ferguson.JVC (Mechanical mndels) £20.00
Hitachi VT11 Oniginal . £30.00
Hitachi VT33 Oniginal .. £32.00
Hitactw VT64 Original F £19.75
Hitachi VT8000 series Originat £34.50
Hitachi VT9000 series Original £34.50
Sharp VC7000 series Original .. £30.50
MODE CONTROL MOTORS

Ferguson 3V42,43,44,45 48 49 52,53 £6.00
Ferguson 3V58 59 65

FV10,11, 1213142021 22,26. .. £4.50

IDLER ASSEMBLIES

FERGUSON

Take up Clutch (Mechanical modeis) . £5.00
3V29,30 Take up idler . £2.00
3v29/30 Take up Clutch £2.85
3V29:30 Reel idler ...£3.00
3V35Reet idler . £3.00
3V35.36,38,39 Take up Clutch. £2.85

3V58,59.64,65 FV10,11,12.13, 14 idier Arm .. £1.80
Clutch Assembl ly ... .

3v44,45,48.49, 52 53,54,55 £14.00
Clutch Assembly 3V42,43 £14.00
FISHER

FVHP615,905,910, Idter Assembly Original . ... £5.

8

FVHP615 Gear idler Assembly ... . £4.35
FVHPI05,910 Gear ldler Assemmy . .£5.00
FVHP520,530 Idler £3.00
FVHP520,530 Pulley. .. .£0.70
HITACHI

VT11.33 etc. Original Idler Arm £2.50
VT11,33 etc. Idier Arm Replacement .. £1.75
VT9300.9500 etc. Play idler. .£3.65
VT9300,9500 etc. F/F idier .£2.95
VT9300,9500 etc. idler .£2.95
VT8000,8500 etc. F/F Rew Idier .£2.95
VT8000,8500 etc. Play Idier Assemhly £3.00
VT8000,8500 etc. FF/Rew Pulley .£0.70
VT11,33 etc. Clutch Assembly £8.00
PHIL!PS

VR6460,6920 Idler Arm (original) .£3.00
DV464,6462,6463,650 etc. Idler Mod. Kit £4.50
VR6542,6843 Reel Idler . 6.
VR6542 Reei Drive Pulley £7.75
VR6843 Reel Drive Pulley . £8.50
PANASONIC (Al On'?/i)l(lgl&

NV370 Idier Arm Unit 521 Gen. £3.00
NV8600,8610 Play Idler VXP0243 ..£0.95
NV332,777,788 |dler Unit VXPO463 .. ........ . £3.00
NV600,688 Tdier VXPO515 . ..£3.00
NV333.366 (dler Arm 2 Unit VXL0S97 21 0.50
NV8400,8600,8610 etc. VXP0245 £0.80

NV333,366 etc. Idier VXPO401- NV700 7200 7800
idler VXP0344. ~.........10.80
NV2000,3000 Play “dler VX
idler Unit VXP0329
Back Tension Bands
All Panasonic Maintenance Kits
QUOTE PANASONIC PART No.
FOR} PARTS NOT LISTED

idler VHR1100,1300,1500 .. . ... £5.50
Idler VHR2100,2300,2500, 2700 .. £5.50
Reel Drive Pulley Unit VTCSOOO 5150,6500 . £5.00
Idler Roller Assembly VTC5000,5150,6500 ... £2.25
SHARP
Idler VC9300,9500 etc. £1.75
Idier VC481 581 etc. .. .£1.95
idier (ong»naI)VCQGOO 481 581 etc. ...£3.50
IdlerAssemhly(ongmaI)VC651 681,685 .. £6.
Idler Assmbly [ongﬁng&
VC780,781,785,787,793 VCT72 .. £6.
STRAD
4500,4600 MOD KIiT INCLUDES PINCH ROLLER
ANDIDLERCLUTCH.. ... 5.00
LINE OUTPUT/MAINS
TRANSFORMERS
Decca 100 £8.50
ITTCVC20.. .. £9.75
ITTCVC25,30,32 ............... .£8.50
{TT Compact 80 series . £16.75
TT1204.. .. £13.60
Fidelity All models upto 20" ZX3000 .. . £10.50
Fidetity 22°2X3000 ........... c £24.50
Frdelity Panel for 20" 2X2000 .. £1.00
HinariCT4, 58 TVA1 £21.00
Philips KT3 . £12.50
Rank Bush T20A £9.20
Thorn 1615. £7.10
Thom TX100 . £16.90
Thorn TX90 Mains Transf....... £16.95
Ferguson 3V35 Mains Transt £23.00
Ferguson 3V44/45Mains Transf ... . £18.85
ALL SONY LINE QUTPUT TRANSFORMERS PQA
4.50

UNIVERSAL TRIPLER
UNIVERSAL TRIPLER WITH FOCUS POT
THORN TX10 FOCUS UNITKIT .. .

Please add £1.00 per order for p&p and then add 15% VAT,

EN 183 ACRE LANE, NORTHAMPTON NN2 8DX. TEL: (0604) 847800. FAX: (0604) 844382 i

Access & Visa Accepted

REMOTE CONTROLS
Ferguson, Grundig, ITT, Phitips, Pye, Sony and
Hitachi. Various models TV & Video ... From £14.50

Many Hitachi TV remate controls now in Stock.

SONY REMOTE CONTROL RUBBER PADS.
STATE MODEL FOR PRICE.

TV ON/OFF SWITCHES

ITT, Philips, Decca, Thom, Fidelity, Grundig, Sony
and Hitachi. State modet for price.

BELT KITS

Akai, Amstrad, Fisher, Ferguson, Hitachi, JVC,
Panasonic, Sanyo, Sony, Sharp and Toshiba. Prices
start from £0.55.

PINCH ROLLERS

Pinch Rollers for Akai, Amstrad, Ferguson, Fisher,
Furai, Goldstar, Grundig, Hinari, Hitachi, JVC, Mit-
subishi, Orion,Panasonic, Phifips, Samsung, Sanyo,
Sharp, Sony, Toshiba available. Prices start from
£2.80.

OTHER SPARES

Universal Video Copying Kit ...

Universal Video Copying Kit (Scart)

Video Cassette Lamp Ferguson with-without
plug.... .. £0.50
Video Cassene Lamp Sharp, Panasomc Amstrad,
Hitachi . .. £0.50
Video Cassette Lamp Sharp 9300 efc. wnh plastic

.£3.60
. £5.20

moulding . .. £0.75
Universal Cassette Lamps 40mA/60mA ...... £0.50
CRT Anade Caps . . [T £0.60
Video Tape Splicing Kit ... ....16.95
Hitachi TV Frame Module HM6251 . ... £5.50

Cassette Housing Assembly Ferguson 3V35 36, 38,
39,42,43,44. ... . L £25.25
Cassette Loading Roller Assembly 3V23 3V31

V32 .. £3.50
Philips 1. 2V Back up Battery .£2.55
Philips 2.4V Back up Battery. .. £5.25
Degaussing Positor Biue .£1.55
Degaussing Positor White . . ... £1.30
Cassette Housing Assembly Hitachi VT11 .. £19.50
End Sensor for Hitachi VT63,64,65 (Pair) ... £2.75
Cassette LED Sensor for Panasonicetc . £1.60
1.C. Circuit Protectors........ .. £0.60

Cassette Housing assemblies for Philips available.
g g4

SERVICE AIDS - SWITCH
CLEANERS, HEAD CLEANERS,
SILICON GREASE,
DESOLDERING BRAID,
INSULATING TAPE ETC. NOW
AVAILABLE.

R %
RESISTORS, ELECTROLYTIC
CAPACITORS, FUSES ETC.
NOW IN STOCK.

g g+ d

FOR SONY AND PANASONIC
SPARES PLEASE QUOTE
MANUFACTURERS PART No.
W o

WORKING TV PANELS FOR
BUSH, GEC, ITT, PHILIPS,
SONY AND THORN ETC
AVAILABLE. MANY MODELS.
o W %

OFFICIAL ORDERS ACCEPTED
FROM GOVT. INSTITUTIONS,
SCHOOLS, COLLEGES, ETC.
EXPORT ORDER ENQUIRIES

END FOR PRICE LIST. -
oW
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V/’ Contact Neil Patel Contact Jack Swann

Tel: 041-883 2610

Unit 9, Colquhoun Ave, Hillington
Industrial Estate, Glasgow GS2 4BN

Tel: 081-807 7476

Unit 4, Rainstar Ind. Estate, Eley Estate,
Nobel Rd, Edmonton N18 OAA. (Off A406)

APPROVED THORN DISTRIBUTORS - FULLp
RANGE OF THORN & GRANADA STOCK

\ L

\

\

7,

SEMPLE €3

THE ONLY APPROVED THORN TELEPRICE DISTRIBUTOR FOR E. ENGLAND

SIMPLY
THE BEST

BEST PRICES BEST QUALITY

IN EX-RENTAL TV & VIDEO EQUIPMENT

RING TONY ON SEMPLE SERVICE
0553 766766 CLENCHWARTON '

FOR YOUR BEST DEAL YET! KINGS LYNN
NORFOLK

-
2
= |I||l""
L]
[l

z W
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PRICE

LIMITED

FARNBOROUGH
WAREHOUSE
7S CLIFF PARSONS

0252 540814

7/8 KINGSGROVE INDUSTRIAL EST.
INVINCIBLE ROAD

FARNBOROUGH

HANTS. GU14 708

AVONMOUTH
WAREHOUSE

@ KARLA REALE
0272 235093

5 PORTVIEW ROAD
AVONMOUTH
BRISTOL BS11 7LQ

SUNDERLAND
WAREHOUSE
S BRIAN CADE

091 523 5554
9A/B

94 CARRMERE ROAD
LEECHMERE INDUSTRIAL EST.
SUNDERLAND SR2 9TE

LINWOOD
WAREHOUSE

IAN DORAN
B

0505 29284
1a LYON ROAD
LINWOOD INDUSTRIAL ESTATE

LINWOOD
RENFREWSHIRE PA3 3BQ

AINTREE
WAREHOUSE

@ IAN McCLELLAND

051 530 1285

UNIT 2, RACECOURSE IND. EST.
ORMSKIRK ROAD

AINTREE

LIVERPOOL L9 5AL

NOTTINGHAM
WAREHOUSE

JOHN JEYS
e

0602 491385

REAR ENTRANCE, UNIT 7
ORCHARD BUSINESS PARK
SANDIACRE

NOTTINGHAM NG10 58P

g STOP PRESS
NEW WAREHOUSE OPENING SOON
MAIDSTONE, KENT
For details ring Janet Snook on 0252 540814

78y
AT
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WE OFFER A FULL SWITCH ON NOW WITH

RANGE OF EX-RENTAL WEST &MII;II.]A%DS

TV’S & VIDEQ’S. o IV & VIDE
AMAZING OFFER oo VM

{ e

A34

STILL RUNNING

BROADWAY

Jnt

. ‘17(

NEW MAP DUE TO MOTORWAY REPAIRS

* PORTABLE COLOUR TV'S
ARE AVAILABLE
* CAN DELIVER ANY DISTANCE §

~ Ws’r MIDLANDS
West Midlands T.V. & Video Wholesale

2 mins from Junction 9 — M6. Warehouse in
Passage off, Little London, Caldmore, Walsall.
Tel: 0922-724542/722208. °°c™ Yo" ori; S2m-com

* TRADE *

WAREHOUSE

Bag the bargains while
summer prices last at W. TREE’S

BULK QUANTITIES EX_D'SPLAY CAMCORDERS NO ORDER

OF TOO LARGE OR
computers Avaiasle | SONY, JVG, PANASONIC, MINOLTA SMALL
TOP QUALITY | ‘B’ GRADE FE_tF:‘G#SON FSTs LARGE QUANTITY
HI-FI ALSO IN i “:";;XLE F::g‘) sl OF EX-RENTAL
'Y t ] ¢ s
P?JSESR PHONE FOR BEST PRICE _ C';!'Vs S
(o]
Ve UNIT ONE, SUNSHINE MILLS, n “;:’;n:"fnl -
WORTLEY ROAD, LEEDS 12. y
SONY Telephone: 0532 638804 £101!

Mixed loads of TVs and VCRs by the container. Telephone NOW for details
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c=(entre\/ision

Suppliers of Surplus TVs to the Trade
CENTREVISION HOUSE - SLOPER ROAD - LECKWITH - CARDIFF - CF1 8AB
Telephone 0222 344754

SUMMER CLEARANCE
UNBEATABLE DEALS AVAILABLE

PHONE 0222 344754

OUR DEALS ARE TOO “HUSH” “HUSH”
FOR US TO ADVERTISE

— 5 E}
WORKING TELEVISION WORKING VIDEO

TX9-10Basic. ... .. £27.00 Hitachi®000 ............................. £58.00
TX9-10R/C ... ... £30.00 Hitachi 8QOO .............................. £55.00
TX1 O TeX'[ ........................ £49-00 Panason!c NV333 ..................... £55.00
TX3/30 T £45.00 PanasonicNV7200 ..................... £55.00
3/30Text ... 5. PanasonicNV2000 ... £55.00
PhilipsG11 Text ............... £28.00 Thom3V29 ... ... £55.00
PhilipsG11Basic ............... £15.00 Thorn3V30 ............................. £62.00
Thorn9K6 ........................ £15.00 Thorn3V31 oo £70.00
Hitachi Text ... ... ... £57.00 Thorn3V32LP/SP ..................... £78.00
, Thorn3V35 oo £75.00
Bg:;g M}ﬁ gg’g A ggg'gg Thomavao ... ... £62.00
"""""""" : Rediffusion9300 ........................ £65.00
ITTText ... £48.00 ' | ghamps3oo ... £55.00
ITTBasic ........................ £26.00 Sharp9300 ..........ccccvvveinii.., £75.00
TTR/IC .o £33.00
5% OFF 5TV T
10% OFF 10 TV’s AT ONLY

15% OFF 50 TV’s OR MORE £450.00
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iR TLS )
JOIN THE /g\/</ %
IET S
Se = = %
A FULL RANGE OF
EX-RENTAL
TV & VIDEO’S
S
Y

UNIT 6, 68 BAYTON ROAD

EXHALL, COVENTRY CV7

Ring Gary on 0203 368437
TRADE ONLY

NO ORDER TOO LARGE OR TOO SMALL. YOU COLLECT OR WE DELIVER

ARE YOU FED UP
AZA OF BUYING

THIS MONTHS SPECIAL OFFER FF;OM WORKNG STocK
PHOENIX TV’S | RiTmTS @i

— include DECCA/TATUNG monitor style CTV ?
standard/Remote/Teletext from PRWERLY s
£80 If so come to Teletraders

(video stand included) e believe we have the best range and displa
Absolutely as new. pf working stock that you are likely to see
— FINLUX'TATUNG/GEC/SENTRA VCR anywhere.

As new boxed, instructions, remote control from Why not come along and see for yourself

£1 00 You won't be disappointed
g : = * Guarantee’s available on all sets »

0771 SRS M (et Rl o £25 TELETRADERS

_ DISCOUNT FOR QUANTITY Brunel Industrial Estate

——PHOENIX TV WH%LNESMTNE—-S Newton Abbot, Devon
UNIT 3A SANDALL LANE, KIRK SANDALL IND EST
Telephone BECKY on 0302 890117 Tel. 0626 60154
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SAVE ££££°s

Video Recorder, HQ Remote Control, 14 Day Event ... £130

=
021 772 2733

FAX: .
Video Recorder, LCD Prog, HQ 14 Day 8 Event ... .. £140
S SMERR  Video Recorder, HQ, LP/SP with LCD Remote ... £160
Microwave Qvensfrom ...t £55
WE CARRY HUNDREDS gecgﬁ;m"
OF SPARES IN STOCK AT OIDED
UNBEATABLE PRICES. CAMERA Ex Rental TU's
PLEASE RING FOR EEHRL%:LZT"‘Q £425 ALL WORKING STOCK
SPECIFIC COMPONENTS. e gg;g;i':!:i"@ag: Doric MK3BasiC.................... £15
e Z00m Doric MK4 BasiC. .. ...ovoveeee. £25
O fuofoo Rediffusion Mk4 Text ... £45
::;e 8 °e"|' & . '!lo!g' Systems Japanese  Panasonic,  Toshiba
ice seiection ew | ion
of spares. 100's \gggggmpe - ngn(; fIOM o £30
Thorn TX9/TX10Text .............. £50

of others not listed. Hah Speed Reoo'dm_gr

Telephone for Price. Thorn TX9/TX1C Stereo Teletext. £70

Portables Various makes from ... £45

’ ; o
MANY MORE Ex Rental Videos
£
e 1o ) 'TES'V%(':: ALL WORKING STOCK
BAS406 ................... 1.50 Amstiad 7000 1750 PHONE Amstrad VCR/7C00 ................ £50
mstra A ¥ N
32853- ---------------- 2.50 TR FOR | Ferguson3v29/30 Thorn 8930. ... £55
7007 1.00 | Amstrad 960DMK2 ...... .
DETAILS | Ferguson3V31Thorn8941 ... .. £80
::1“07- ---------------- 1.50 | Figher FYM510-722 ......14.75 ‘ g 32 Thorm 8942 05
2072, 10 erguson orn8942 .......
LA4440 900 | Hitachivi11/3s..... 15.00
LA4520 150 | Fergveav2ei30 - Ferguson 3V35Thorn8944 ....... £80
MBSS401-206M 250 s 8.50 Ferguson 3v43 Long Play HiFi . £155
ML237B. 0.50 o Hitachi 8000/8300/8500.......... .. £50
Ferg3v4d ................. 36.75 tachi8 830078
MC5192. 1.00 £70
MC1451 ... 150 | Panasonichv2000333 800 | 00202 AR 00002
gﬂ:;::cr% R ;-g Panasonic NV366. ... 24.00
--------------- . All prices exclude remote
MANY MORE
SAASOA0B ... 5. By 2-00 VHE-UHE controls and VAT. Stock
SN75498N ................. 1.00 . . TELEVERTERS subject to availability.
SN76131IN ... 1.00 New Video Boards £12.50
SN7417N..........1.00 .
STK5421 ... 5.5 £
STK5332 ..o 275 | Ferg 3v29 Audio Y/C | TV VYNAL VIDEO TAPES
STK5481 ... 475 | Board.............15.00 | COVERING from £1.20
STK5314 ..., 5.75 | Ferg3V29MDA........... 10.00 | 15mx45cm £14.50
glg‘ll? MK 2:: Ferg 3V29/30 Top Cover . 5.00 T
.................... b a mets
STR4090  5.75 Ferg 3V23T/TBoard...... 15.00 —
STRA21T ..l 4.50 | Ferg3v23 Mechan Board 15.00 ALL £6.00 EACH
STRSA12. ... AT5 | ferg 3V23 Front Facia | CBA6C8 21" Ferg S1A3
TX100 Series
STR50103A................ 450 | Board..............15.00
TDA2576 100 CB4667 59cm Ferg 5983
oA 1'm TX100 Series
------------- . i CB4638 Thorn Model 6003
TDA3654 ..o 2.00 Cassefte Housings CB4655 20" Thorn Mode!
TDA4600 . .............. 2.75 £ 2323 TX100 Series
CB4686 59cm Ferg 5984
TDA4505B ................. 3.50 AKaiVS4. 10.00 TX100 Series ADVER"SEMENTS
UPC1365C ..o 1.00 VS so.0n | 34666 20" Ferg Model 201/
UPA2004C ... 1.00 | PRAVSE - E2
UAAT008A ... 1.00 | MitsubishiHS304 ........10.00 | CB4687 20" Cabinet 20G1
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Tel:
0032 422774

GARDIFF

' Bmmnmnm

021 3273
021 322 2011

Tel:
0772 312101

Tel:
0703 777264
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M MANCHESTER

TELEVISIONS - VIDEOS - TELEVISIONS
VIEW-TEL

CO DURHAM
A NEW NAME IN

TRADE SURPLUS TVs

Large selection mainly

THORN — GRANADA STOCK

Discount ten or over

ALL SIZES AVAILABLE

Thousands in stock. Good quality.
Fresh stock every week.

Portables, Teletext, VHS Videos, STD 20", 22", 26"

Complete loads at discount prices

All stock collected from source by our transport and
handled with care.

= VIEW-TEL TELEVISIONS

(0388) SWAN STREET, EVENWOOD,
832832 Nr. BISHOP AUCKLAND, CO. DURHAM.

UNIT D/B,
PROJECT 9 INDUSTRIAL ESTATE,

TELEVISION SEPTEMBER 1990
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LONDON
BIRMINGHAM

Plus N\anufacturers

New ‘B’ Grade

Vs

C.T.V. LONDON
Eley Estate, Noble Rd
(off Angel Rd, AA406)
Edmonton N.18 %
081 807 4090, 081 g8ga 13

Bolton, Lancs.
0204 384 868

Teletext from £25

100's of VCR'S
T/L from £45 and £50 F/L

369 Stratford Road,
gparkhill B11
021 772 1591

Fax: 021 766 6383

NEW DELIVERIES EVERY WEEK
COLOUR TV

PIL . FROM £15 WORKING
RIC...i, FROM £28 WORKING
TEXT s FROM £40 WORKING
PORTABLE ............... FROM £50 WORKING

VIDEO

ELECTRONIC VHS FROM £70 WORKING
JVC HEADS £15
RANGE OF NEW HANDSETS

ALL PRICES INCLUSIVE OF VAT

UNITS 11 & 12, TAVERNER ESTATE,
CAERLEON, NEWPORT, GWENT

(3 miles from M4; Junction 25)

Ring Bob on
0633 430040

YOUR PRICES CAN COMPETE WITH
MAJOR ELECTRICAL RETAILERS

— ‘B’ GRADE HITACHI STOCK

Typical Examples RRP Trade Zoneport
Price
Nicam 25" £599.99 £405.78+VAT £350+VAT
21" FST £499.99 £304+VAT  £215+VAT

PHONE FOR
~ ZONEPORT
PRICES

Ex-rental TV’s & VCR’s in good condition available
* k k k k Kk
Selection of White Goods

“UPRIGHT VACUUM CLEANERS
£35 MINIMUM QUANTITY 5

ZONEPORT

S.E. England
0795 428166

Lancashire
0524 61122

BRIAN HANIF
Unit N2, London Rd Trad. Est, High St,
Sittingbourne, Kent Lancaster

Fax 0795 429716

888
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ELECTRONIC TYPE VIDEO RECORDERS

Working P.1.L. type TVs
Teletext TVsinc. handsets

Many other makes available including
PANASONIC, HITACHI, GEC, ITT, PHILIPS, PYE etc

PHONE FOR PRICES
10% DISCOUNT ON 10 MIX

ALL TRADE GOODS GUARANTEED
ALL GOODS READY FOR SHOWROOM
ALL PRICES SUBJECT TO VAT

ADVANCE ORDERS TAKEN ON ALL STOCK

=2 0403 732966

Situated at: REAR OF UNIT 31, STATION ROAD INDUSTRIAL ESTATE, SOUTHWATE

/ IN THE
E HEART OF
THE SOUTH

| —
|
A,

from £65
FRONT LOADERS

from £75
PHONE FOR PRICES

SPECIAL MAIL ORDER SERVICE
PHILIPS 6467 REBUILDS £45 + P&P

Complete mechanisms rebullt, motors included (except heads).

PHONE FOR DETAILS

ask for DAVE or ALAN

Hours of business 9 to 5.30 Mon-Fri, 9 till 1 Saturdays

FAX 0403 733178. 24 hour answerphone
R, Nr HORSHAM, WEST SUSSEX.

EX-RENTAL TV & VCR
WAREHOUSE

% VCR TOPLOADERS/FRONT LOADERS
* TV's — FERGUSON, TX STEREO, NATIONAL PANASONIC,

GRUNDIG, DECCA, TOSHIBA, JVC, SAMSUNG and a lot more.
PHONE PAUL ON  GRAB SOME ACTION NOW —
0375 640800 (2 lines) Strictly Trade Only

CLEARVISION

MR YO

APPROX. 5 MINS FROM
DARTFORD TUNNEL
TAKE A13 TILBURY ROAD
FROM JUNCTION 30/31, M25

30A CORRINGHAM RD.
STANFORD-LE-HOPE, ESSEX

OPEN MON-SAT 9AM-6PM

UNIT 8, APPLE IND. ESTATE, WHITTLE AVE,,

SEGENSWORTH WEST, FAREHAM, HANTS.
OFF JUNCTION 9, M27

Telephone: LOCKSHEATH (0489) 577251. 24 Hours

SIMPLY THE WHOLESALE SUPPLIER
OF THE BEST WORKING EX-RENTAL
TVs AND VIDEO RECORDERS.

Opening times: Mon-Fri 10am-5.30pm.
Sat Mornings 10am-1pm.

CORIGROVE LTD T/A

Basford Wholesale

APPROVED THORN DISTRIBUTOR
* * *

Humberside Premier ex-rental Wholesaler
Large stocks of Thorn/non-Thorn TVs/VCRs,
working, non-working, untested.

TEST FACILITIES AVAILABLE

No order too large or small

Ring Jim on
0482-215215 (2 lines)

for a guaranteed square deal.

Units 6/7
Brighton Street Industrial Estate,
Hessle Road, Hull HU3 4UW.

Under the A63 (Clive Sullivan Way) exit ring road.
Left at roundabout past Salvesons, left at next

roundabout onto industrial estate.

TELEVISION SEPTEMBER 1990
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tlIISSIFIEII (LASSIFED CLASSIFIED CLASSIFIED CLASSIFIED (1755

ELEUISI0N CLASSIFED

No other consumer magazine in the country can reach so effectively
those readers who are wholly engaged in the television and affiliated
electronic industries. They have a need to know of your products and
services.

The prepaid rate for semi display setting is £10.35 per single column centimetre
(minimum 3 cms). Classified advertisements 70p per word (minimum £12), box
number £4.00 extra. All prices plus 15% VAT. All cheques, postal orders etc., to be
made payable to Television, ancf crossed “Lloyds Bank PLC", Advertisements, together
with remittance, should be sent to the Classified Advertisement Dept,, Television Room
2331, IPC Magazines Limited, Kings Reach Tower, Stamford Street, London SE1 9LS.

EN = PHONE 071-2615942 ==FAX 071-261 5546 wi

LINEAGE =

EX-RENTAL TV & VIDEOS WANTED in any quan-

tity. Top prices paid. Tel. Beeky, 0302 890117,

PRIVATE RETAILER has P/Exchange video recorders
to clear on regular basis. Tel. (494 814317.

BELGIAN FIRM. Iinporting second hand TV's and
video's from UK for more than 8 years, we buy VHF/
UHIF videos and other items, we pay cash. We also
export new TVsivideos VIIF/UHF BAND/HYPPER-
BAND Fax us at 32-2-4606403.

SEMICONDUCTORS. VALVES, COMPONENTS,
hardware. Unbeatable prices. For new [990 catalogue
and free bagful of components. send £1 plus large
S.A.E. Kenzen (TV). Unit 9, 16720 George Street,
Birmingham R12 9RG.

.

OCHRE MILL TECHNICAL SERVICES. Ar¢ now on
0666 (Malmbesbury) 823228, Grundig TV spares. all
models to 1983, Fast. fricndly, helpful, sensible prices.
Gt Lype Farm, Charlton. Nr Malmesbury. Wiits SN16
9DR.

HAMEG 203/6 OSCILLOSCOPE c/w probes and
manual. Perfect condition. £250. 0743 850689.

CLOSED CIRCUIT TELEVISION cquipment repairs.
Prompt and reliable service repair of cameras monitors
TIPS VCR ctc. Tel.0228-810005.

METERS. Reconditioned 10p/50p available from
stock. Contact THE METER CO. (Poole) LTD.
(0202) 683498.

EX-EQUIPMENT TV PANELS und Sparcs available
for Ferguson, Pye. Philips. GEC. Decca. 1T ete. SCR
(243 828831

= e el e Tl DR SR SRR EE TS R TR ST L SRR e L T == T el
I— fECTEEEe = o scwc T T
| mmmeme i SPARES & COMPONENTS —— —
u: OUTPUT TRANSFORMERS  TRIPLERS Continued
WIZARD DISTRlBUTORS from  8.39 Nordmende ~ from 5.25 to 8.39
MANCHESTER Br B E Bl
rom  8.39t0 9. b3 om 5.25 10 8.
IV 8 VIDEQ SPARES DIFFICULTY o gRoA8 S, miRnid
We stock spares for PHILIPS, PYE, OBTAINING SPARES? Srundg fiom §S010 1200 TRIGCHE: - GrunigfChenis
T fom 8.39 10 13.65  CUG 2201 each 9.95
RANK, GEC, SHARP, SONY, HITACHI, Try us on Plymouth (0752) 767738 Korting from 7.35t0 9.45 CUC 3400 each 9.95
SCHNEIDER, HINARI & DECCA ) : ' Loewe Opta  from 9.4510 13.65  CUC 3410 each 9.95
And also THORN &.ITT Trade or retail or send S A.E. for special offers list. huxg’ S ;mm g;gl o CUC 2800 each 9.95
. N oramern rom 0
FIDELITY SPARES MAIN DISTRIBUTOR. AGS Electronics, 2 Haxter Close, Belliver, Pips o 63010 16.80 G o il
. Roborough, Plymouth PL6 7DD. Fax: (0752) 768693. Saba from 10.49 to 14.69  CUC 2410 h9.95
Always in stock— . Ty x (0752) 7 Sabora from 8,39 QUc 200 ach 995
Video Heads for over 500 modeis Siemens from 9.451t0 18.90  GUGC 3300 each 9.95
Service Manuals for over 200 models Telefunken from 9.4510 11.55 Cyc 2210 each 9.95
SHandse(s for over 200 models TRIPLERS SWITCH MODE TRANSFORMER
pares for over 20 manufacturers for Grundig Chassis
Plus huge range of IC’s. Semiconauctors and Service Aids, elc, etc suRPlus /nEnu"nA"T ElEcTRoNIc ASA from 7.35 e %5 " each 7.95
Technical Assistance and Friendly Service always Sutovox gom g%g 6.30 CUC 120 each 7.95
available GOMPONENTS WANTED Gmig "gm 5:25 {g 9.95 oUC 220 each 7.95
WIZARD OFFER A GREAT DEAL I/Cs — Tuners — Transistors — Valves — {(n gom ggg to ggg u%sc‘cﬂuggglgnum cnznn CARDS
c Fri ¥ : et . orting om 5.25 to 8. HEQUE WITH
O e L ey aspim Diodes etc, any quantity considered —| flome0ps  fom 52510 9.9 ORDERADD 2.50 FOR PAP
TRADE ONLY immediate payment. LOPTX for Siemens FF 3057 Colour TV, Original Part No. 52-46300 3009, 24.95
EMPRESS STREET WORKS, ADM Electronic Supplies . PLEASE ASK FOR QUR TRADE CATALOGUE
EMPRESS STREET, Tel. 0827 873311. Fax 0827 874835 DONBERG ELECTRONICS LTD
MANCHESTER M16 9EN. SCHOOLMASTERS HOUSE, RANAFAST, CO. OONEGAL, EIRE
Tel: 061-872 5438; 061-848 0060. TEL: 07548275 FAX: 075/48275 EIRE

F@E@@D@D@m tl“SSIHED I-I“E“GE advertisements can be submitted on this coupon with

a cheque made payable to Television ‘crossed “Lloyds Bank”. Television Classified Room 2331, Kings Reach Tower,
Stamford Street, London SET 9LS. The charge per word is 70p plus 15% VAT (minimum £12.00).

ForlssueDated ..........ccooooocvvveocoiiccice ornextavailable. Totalinsertions ..., Total of Cheque £....
Name .. Address.....
Post Code Tel Num Signature ..
=2w Debit my Access/Visa Card (delete) EN[ T [ [ | [ [ [ | | L T T T T 1]
TV9.90 Expiry Date VAT Reg.No. 238 893710
890 TELEVISION SEPTEMBER 1990
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SPARES & COMPONENTS

ASJAA INTL

TV & VIDEO SPARES

WE STOCK SPARES FOR JVC,
NATIONAL, SHARP, HITACHI,
SANYO, NEC, SONY, TOSHIBA &
ETC ...

DID YOU KNOW WE ALSO STOCK:
VIDEO HEADS, I.Cs, TRANSISTORS,
FUSES, VIDEO RUBBER BELTS &
CAPACITORS & ETC. ..

Counter: Mon-Fri 9am-5pm (Trade Only)

36, GLOUCESTER ROAD, NORTH HARROW,
MIDDX. HA1 4PW. =
TEL: 01-427 8213 FAX: 01-861 1282

PRICE BUSTERS

SEND £0.50p FOR OUR CATALOGUE (includes free gift worth 60p)
SHARP IDLER TYRES, MIN PACK OF TEN £3.00 STATE
LARGE OR SMALL (GEZOOOB 0005) THEIR SPRINGS £0.35 EACH
JVC/FERG. 3V29/30 HR7200 LOADING BELTS, 100 FOR £11.99
BACK UP CAP FOR SENTRA, SOLAVOX ETC £1.99 EACH (R.R.P. £5.99)

PHILIPS 1.2V 2.4V BACK UP BATTERIES £1.60, £2.90 (min order ten)
MIN ORDER £5.00 P/0 CHEQUES + P/P £1.00 THEN ADD VAT TO:

VIDEO & ELECTRONIC COMPONENTS (L’POOL)
101 ROCKY LANE, TUEBROOK, L'POOL 6 4BB

VHF/UHF CONVERTERS

(10-15) VDC ... £12.80
240 VAC ... £17.80
ELECTRONIC MOVING MESSAGES

High Brightness Red ... Fromg
Mutticolour From £395
20" Multisystem VHF/
Television ...........ccoviiiiii From £247
REFURBISHED STOGK
EXport TV'S oo om £59
Export Vndeos ........................................... From £79

CERAMIC FILTERS/SECAM DECODERS
Prices exclude VAT

JOMILL ENTERPRISES

173 Dalston Lane, Hackney E8
TEL/FAX 081-533 2229

ATTENTION
RETAILERS/WHOLESALERS

VHS VIDEO TAPES

Supplied at very competitive prices.
EG: 3hrs Tape (Blank) from

£1-10+VAT
Also all sorts of electronic goods
supplied including BRANDED TAPES
such as Scotch, JVC, Memorex etc.
All at competitive prices.

FOR DETAILS CALL OUR HOT LINE
Tel: 0582 453720
or 0860 501274
VIDEO MASTER U.K.

84 Wellington Street, Luton, Beds LU1 5AA

_USED VIDEO SPARES /
VHS — BETA — 2000

PANELS, MOTORS, CABINETS, TUNERS,
LOADING MECHANISMS, ETC.

SAVE ££€s
PHONE US WE MAY HAVE IT.

Mail Order and S.A.E. for Enquiries
GENERAL FACTORS
Union Street, Doncaster, Yorks DN1 3AE
Tel. 0302 349583 Fax 0302 349510

TELEVISION SEPTEMBER 1990

SERVICE DATA ——

TECHNICAL INFO SERVICES (T) e
76 Church Street, Larkhall, Lanarkshire M1.Y IHE DA——

Phone 0698 884585 Mon-Fri 9-5, 0698 883334 any other time FOR FAST QUOTES
IMMEDIATE DESPATCH of all Phone Orders by ACCESS, VISA, cte. or to Listed Customers
WORLO'S LARGEST COLLECTION OF SERVICE MANUALS . . . from £3.50 to £50 . . . Most unobtainable elsewhere
Every issued FULL SIZE SERVICE SHEET in stock; CTV’s or Combinations £3.50/Singles £2.50; Plus LSAE
LSAE for any Quotation. plus FREE large Cataloguc, STREE Review. Pricclists, ctc.

T.LS. Publications Other Publications £7.95

Practical TV Repairs by Tunbridge £12.95  Oscilloscopes, How to Use/How to Work £25.00

Spectrum Repair and Service Guide £5.00  Mobile Radio Servicing Handbook £20.00

Colour TV Servicing by King £10.95. VCR Servicing Guide by Beeching £20.00

Practical Radio, Repair & Service Course £11.95  Refrigeration & Air Conditioning £8.95

Microwave Servicing Manual by Coombes £6.95  Video Technigues 2nd ed by G White £30.00

LSAE for any Quotation VHS Common Faults from Thorn £3.50

plus FREE large Catalogue * Newnes Guide to TV & Video Technotogy £9.95

© STREE Review, Pricelists, etc, Servicing Personal Computers by Tooley £25.00

25 Fault Finding Booklets covering most Videos from 1979. to match cires below £59.00

5 Giant Binders containing Circuits & Layouts for most Videos from 1979 to 1988 £139.00
COMPUTER PROGRAMMES for Smaller the Business

STANDARD WAGES Eachbookcostsonly ... ... ... . .. £9.95

SMALL FIRM BOOKKEEPING Eachdisccostsonly .. £20.00

_PRINTERS PRICING Disc/Manual, ord(,rulmgt.ther costs only £29.00

Every programme follows certain important rules:
Simple to use; As few entries as possible; Compact; Easy to understand; Clear explanations;
Above all — USEFUL &/OR NECESSARY.

ENSERVICE MANUALSZ=

Available for most Video Recorders, Colour & Mono

Televisions, Cameras, Test Equipment, Amateur Radio,

Vintage Valve Wireless, Any Audio, Music Systems,
Computers, Kitchen Appliances etc.

Equipment from the 1930’s to the present and beyond.
Over 100,000 models stocked, originals and photostats.

FREE catalogue Repair & Data Guides with all orders.

MAURITRON TECHNICAL SERVICES (TV),
8 Cherry Tree Road, Chinnor, Oxfordshire, OX9 4QY.
Tel:~ (0844) 51694. Fax:- (0844) 52554
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SERVICE DATA

NEW PRODUCT!!

How many wasted hours have you
spent on servicing?

SPECIAL OFFERS

from

E.C.S. offers you complete index of A?:XE(RJ('JSJ:S INFOTECH (T)
?pprdO)_(. 5’003 TV f‘i‘rnd video faults| | \pyerTiSEMENT | | 76 CHURCH STREET LARKHALL,
Isted in 10 y=ars of TV mag. INSTRUCTIONS LANARKSHIRE ML9 1HE

Index’s are alphabetically listed by 10 ACCESS or VISA by return post

make, model, fault and are now avail-
able for just: 071-261 5546

£7.50 for Television Faults BY
£7.50 for Video Faults 20/8/90
or £15.00 for both sets complete with

Phone (0698) 884585/583334 NOW
HURRY WHILE OFFER LASTS

T.V. - AUDIO - RADIO
REPAIR & SERVICING

- - - .1a & VOL. 1b
prOteCtlve rlng blnder' ReQUIar up- PUBL'E?‘?'ON IN VoL. 1a: Xveorl;ﬁo1lgge pages giving ali servicing,
dates are also available. But one of THE OCTOBER alignment, stock faults, faultfinding etc. for CTV (including

H ’ Philips System 4, Decca & [TT for 1980-89, plus a host of
the above IndeX S mUSt be purChased ISSUE others); OverSOpO;;ular audio sets |r(;r(1)1 rggiosltotull hi-Li
in order to qualify for this service. To e o A s up 10 1380,
SocuTe YOUT ORJCr PIBase Make | | RRTISEMENT | |1 st e e st v
Cheq ues/Postal Orders payable to: ADVERTISEMENT in 'VOL. 1" plus waveforms, layouts and other data. Not

E c s COPY DATE IS the tiny near-useless :ﬁi hzlrjsphed by alf the other
31 PrentOI:I é(;ad west 17/9/90 VOL. 1a;: £16.95; VOL. 1b; ﬁs.so; BOTH: £45.00
9
Prenton, Birkenhead, MICROWAVE HI FI
Merseyside L42 9PY. SERVICING SERVICING
MANUAL MANUAL
Please add £1.50 per order for P&P by John Goombes FSTREE | by Jonn Coombes FSTREE
Normal Price s £14.95 | PRE-PUBLISHING
Now Only £6.95 OFFER
GERMAN SERVICE SHEET SERVICE MANUALS "LIMITED PERIOD" only £7.50
SPECIALISTS VCR - CTV — MTV — MICROWAVE
Our connections are world-wide. We furnish any Most makes and models — UK, Japanese,
kind of German (Eumpcan and Japancse service Korean, German, USA etc. types available. For
sheet or manual. Thousands of different sheets and list with money-saving vouchers send £2.50
manuals in stock. For any enquiries: DATA-GO 112 AMEYSFORD RD., FERNDOWN,
DONBERG ELECTRONICS DORSET BH22 9QE. Tel: 0202 894207
Schoolmasters House, Rannafast, Telephone enquiries can be made only between 2pm-4pm Mon-Fri.
o Do o7 s oy N ot v, s cacumie Caters peses lophone s, m COLOUR TRIPPING
E 5";33?' FIX :

e AR e 2

TV & VIDEO FAULT FILES E

., VIDEO SCRAMBUING & DESCRAMBUNG. By R. Graf, W Sheets. If you keep back issues of Television then read on. The 4
. m

NEW! &8 Advanced theory and circuits .. Fast Fix fault card filing systems fist the symptoms of
K B d | WORLD SATELLITE TV & sanMBLmG Mmons ByF Bayun either television faults or Videorecorder, camcorder
u-ban ' R. Maddox, and J. McCormac. 340 pages of scrambiing methods and camera faults found in Television Magazine under
SATELLITE TV and broadcast formats including Fimnet, Sky Movies, BSB ....... £29 TV Fault Fiding, VCR Clinic and Service Bureau from
HOME SATELLITE TV INSTALLATION VIDEOTAPE, VHS PAL 1981-1989 inclusive. Each card file contains thou-

Theory, format. 40 mins. Includes how to install large, motorised dishes sands of faults which are collated and indexed under
Insta“ation onCE&KuBand syStems ... ..., e £27 manufacturers name and then chassis or model. An
B HIDDEN SIGNALS ON SATELUTE TV. By T Harrington, B Cooper. example is a Philips K30 with a blank raster, {ook on

and repa"’ F Y Teletext, teleph letype, audio sub-carriers p744/Aug '88. The Fast Fix card files will provide you

Completely updated 3rd Edition™ % @
Over 400 pages packed with

essential information for anyone involved in
moden satellite communications.

This authoritative book covers dish theory,
uplinks, footprints, site survey, installation and
repair, descrambling and cable TV.

Excellent value at only £23

FREE! Dish Angles service

Pay by Cheque with every order ~ worth £3.

ACCESS We'll provide you with @ per-  ATEI\ITE AND CABLE SCRAMBLING' AND DESCRAMBUNG.
MASTERCARD gggﬁ:'ss%upnrg’e‘g‘{; z:ceaicetgg By B. Gale. 2nd Edition. 280 pages. Basic meory Explores the WILL NOT ACCEPT A CASSETTE

satellites.

% VIsA

IVOPMATION........ooooc ] £20
SATELLITE, OFF-AIR & SMATV. By S. Berkoff. Private Cable,
Multi-Unit Handbook ...,
WORLD SATELLITE ALMANAC 2nd Edition. By M Long. 650
pages. All footprints and details £33
1990 WORLD SATELLITE ANNUAL By M Long, The official
Supplement of the World Satellite Aimanac. Contains detailed
descriptions of most satelites. ... £31
SATELUTE TELEVISION, INSTALLATION GUIDE. 2nd edition. By
J Breeds. Full of essential information for the working installer.
Number one best seller in Europe £12

new technology, in clear language. .. e £19
Send SAE for Satellite Booklist

Price includes P&P UK. Airmail Europe £4.00. Outside Europe £8.00 per item.

SWIFT TELEVISION PUBLICATIONS

17 Pittsfield, Cricklade, Swindon, Wilts SN6 6AN. Tel: 0793 750620

NG SOUND IN EE

with a speedy means of locating faults published in
this magazine saving you time and money. Ready
boxed, quick to use and easily updatable. Fast Fix
could pay for itself with just one successtul repair. Fast
Fix Television £35.00 inclusive.

Fast Fix Video £30.00 inclusive.

Send cheque/P.0. payable to: E
A. G. Humphreys,
13 Mansfield Avenue, §
St John's Park, Hawarden, Oeeside, Clwyd.
For further details telephone 0244 532961 g

892
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TUBE SERVICES

REBUILT
TV TUBES

DIRECT FROM THE FACTORY
WHERE THE BEST COSTS LESS

FINEST QUALITY
LLOWEST PRICES

SPECIAL DISCOUNTS FOR
BULK BUYERS

2 YEAR GUARANTEE, 4 YEAR OPTIONAL
ALL MAKES INC. SONY
NATIONWIDE DELIVERY

SHERWOOD TUBES LTD

60A PEVERIL STREET, NOTTINGHAM NG7 4AH.
Tel. 0602 786896

2) MUTER
BMR-00-Hi-Ec

$446 + VAT

incl. 7 sockets

Europe’s most
frequently bought
CRT-Regenerator-Analyzer;
pays itself within 4 weeks;
regenerates picture tubes even
better; removes shorts filament-
cathode; cathode - grid 1, grid 1 - grid 2; carries gas to getter; 140 adaptors
available;, has 12 heating-voltages; new adaptor-list with more than 8500
tubes-types; also available: BMR 44 - $286 + VAT, incl. 7 sockets.

RTT 2

Safety Isolated
Variable Transformer
Input: 220/230 V AC
Output: 0-270 V AC
! 4 A 1100 VA

$281 + VAT

New! Flash-EX®
against remaining gas

Plaese, ask for catalogue

U.K.: Blendown LTD, Tel. (0492) 49246,
Fax 47880 - A.G.S.-Electronics, Tel. {0752)
767738, Fax 768693

IRL: D&nberg Electronics, Tel. (075) 48275,
Fax 48275

NZ: TDON Ltd, Tet. 668-907, Fax 646-216

BUSINESS FOR SALE ——

BUSINESS FOR SALE

Established TV sales & repairs shop in busy
York suburb. Comfortable 3 bedroomed
accommodation. Low Tax area.

Freehold £100,000 plus SAV
Tel. 0904 410055

— coom— | (7 CANVEY COLOUR TUBES

Registered Office: ‘Fairlands’, Beckney Avenue, Hockley, Essex SS5 SNR.
Telephone: Southend on Sea (0702) 201108

ESTABLISHED 10 YEARS

C.R.T.’s REPROCESSED TO ORIGINAL
MANUFACTURER'’S SPECIFICATION.

PHILIPS, SONY, HITACHI, etc.
POLISHING SERVICE AVAILABLE

DIGIMETER 732

Automatic Multimeter & 125MHz Frequency Counter

4 DIGIT AUTORANGE MULTIMETER
- TOUCH AND HOLD FACILITY BUILT-IN, SIMPLY SELECT (DCV)
- RELATIVE MEASURING (DCV)
PEAK MIN/MAX RECORDING
~ INDESTRUCTIBLE AGAINST ANY VOLTAGE IN COLOUR
TELEVISIONS UP TO 50 000 VOLT!!!

7 DIGIT 125MHz FREQUENCY COUNTER
WITH 2 GATE TIMES

~ WIDEBAND PRE-AMPLIFIER 5Hz . . . 125MHz
~ SENSITIVITY 25mV (1M OHM)

“50 000 Volt leave me cold”
BRIGHT 7 DIGIT YACUUM FLUDRESCENT DISPLAY (GREEN)
HEIGHT 13mm  DIMENSIONS W 274, D172, H64  WEIGHT 2.7KG
ACCESSORIES HT PROBE 30kV

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY D.LY. SCRATCH REMOVAL + TUBE POLISHING KIT

made in Germany
2 years guarantee

112 amps D.

110 24 voits 131 to Y2 amp 1to 20 volts up to 1 amp. 110 16 voits up to
Fully stabilised. Twin panel meters for instant voltage
and current readings. Overioad protection.

Fully vanabie.

First class resufts can be obtained every time

DONBERG-ELECTRONICS - SCHOOLMASTERS HOUSE
RANAFAST - CO. DONEGAL - EIRE - TEL. 075-48275 - FAX 075-48275

sole agency for the Republic of Ireland, svae e N £42. _ _
O reland & UK Comparine Pl ||| e i rodueed prics. Th ki oo pay lor e
[}()NBERG.ELECTR{)N]CS - RADIO  COMPONENT SPECIALISTS. SPECIAL PRICE £35.00 + £2 50 P&P Electric drill

with this kit. The kit, which comes with full
instructions is especially useful on ex-rental
work for those sets with excellent cabinets
and but scratched tubes which may be

W MAIL Of w*
* CALLERS STRICTLY
BY APPOINTMENT +

8 ORCHARD CLOSE  Tel. 0920 871474
_Stanstead Abbotts, Herts SG12 8AH

337 WHITEHORSE ROAD, CROYDON
SURREY, UK. Tel: 081 684 1665

List, Large S.A.E. Delivery 7 days Cailers Welcome Closed Wednesday

TELEVISION SEPTEMBER 1990
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SATELLITE

@ TRIAX QUALITY PRODUCTS NOW AVAILABLE FROM
STOCK. CATALOGUE & PRICES SENT ON REQUEST.

U.H.F. Aerials Coaxial Cable  Amplifiers

GupSANBICDIGTY Priced in 100 Metre L
X e etre Lengths all 29.95
THEDIAMONDIRANGE Cables can be suppiied in 100 oc
ond DCHEBoxed 9!
ond DCIR Baxed 20 Metre L engths
n Altenuation figers are Approx al
ond Colour Gridl o hcrm are

nond Quad 8
nund Quad 14 Vulex Ravdes

Antiference OX4
Wolsey Electronics
The Full Range of Domestic &
Professional Equipment &
Availabie from Stock.

9.95
16.95
16.80
The following List are the Most

26.40
THE ANTIFERENCE RANGE. | C55821dB Brown 13.50 Popular Lines
Antiference XGH . 20.50 [ CSSW 21dB White 14.95 s 9.99
A XG4 32,95 | CS6B 17dB Brown 1395 | SctBack 1248 5
- 2.30 | CS6W 7B White 1305 | o Set el s
MK I Basic model for the avid Filmnet ON ST6 €175 2148 DS Eesd 2 rcu\;. 12.9 & tuib 16.99
enthusiast. Adi . 48.00 | CTI0 19dB DS 30.40 | Fouroel 1o
djustment controls for de- 26K 20 260 B 16.99
UPGRADEABLE emphasis, gain & balance. Just set and forgel! GRISATE LSBTy 203 (/i_ srihyst U6V 13500
- : CTI67PE L1UB DS 76,95 | Amerihyst o i
FULLY Al CHING 2-£68.00 ea. 10+ £60.00 CTIOTRES 1 1AB UG rroa | Amcrihyst WeabBmy | 165.00
@ INTEGRAL POWER SUPPLY MK I As basic model plus advanced video RA.RG & URM Types POA( vf W\H«Ir_«llv SN uions
@ SUPPLIED WITH CONNECTING LEADS S permitting auto swithing to and from Del & Pope Cables N AmiodB 1958
@ AUTO SKY MOVIE DECODER SWITCH Jous 59 fecode, s must frthe mre TR o SR S
discerning Filmnet & Sky movie buff. TRIZSPE/ 147 ? :\':Ivc:ixdﬂuum::v

2~ £78.00 ca, 10+ £70.00

IRIATPENHR

Cable Accessories

Booster 2008 54dBmV
BBoaster 200B 6ikiBmY

(MK lll ONLY)

[Mimsat 2°[, [ Pace ssx e
RX 1 Lot Stand Cable Clipy
. B o e aotanc, . Wolser Electronics
SRD 400 The Utimate Compatibi + MARCONI STAR s gy iR baR| DaeCaTUnes  aasane
Built-in Sky decoder. 48 e 1V oremaie Special Clearance Price: Tmm Black per i 1.08 :;;c_(‘ e f{:,h,ﬂf:,l ] ’ '“3‘33
g:fu_\ruj:r;:q-vcr N i Rudio) itess. £175.00. Remarkable valuc. Adiresive Tape Induor Lid : .58
T iy Wegener sterea. Avaitable anly while ks Alley 20M 4" Black 0.32| Line Terminawe 7Sohm 0.30
Decnder compatible. 1.0.A. sl IR 1.95 | UM Self Amalgamating 2.99 | MimiSphiters DA
012 iy 6.95 Cuble Connectors Mini ¥ U""-\'Il W y .50
16°x 2" [6g 16.95 | o Plug . Altai int Door
Ll o] Comn PluAlloyper o0 1295 | o o
—— - aix Plug Alloy cach o7 (3 Way o moj6s
Pace STEREC ambrid Cox Cappic e S Tor| vowway U Laszs
S$S6000 Cuoaux Cuppler cach 0.17 SAC Splivers
| STAR SYSTEM Il FScrew On tmm 0.20 ga--y :*c:'-\l{w ;g
ppn IWay Inductive X
xwmﬁﬁ\g?ﬂdusdn K chunael. Remote contrnl & ) ‘:"""“""‘ IWuy Resistive 238
et Stereo ouiput, Latest tech- : R0 | 36,12, 184 24l 128 | Dipicxer UHEVITE Ao
Supplicd with Fas-fit nolugy advanees including 34 ol & N 0l ey Dipicyer A/t 268
Mirconi 6lkm dish few shape dish £20K.00 T34V Lol & Nuts 02| M ngh,,,'ui 0.0 | Piplexer KICD 2.65
2027V Bolt & Nuts 3 2M Plug to Socket

Chimnev Brackets
6 b Pressed

Wall Fixings

Satellite Fixing oo QUABLES = onSe A8 ety : :

B need | @ POLE MOU ) \ , . Al aoe Twin 0.75
I TV STV Welded e e L
Accessoﬂes comperitive @ WALL AX BOLTS FOCIAC o Ei e :I‘""‘l’::{ Wal Brackets 097 | At Plush Wall Socker .65
4 Prices 1 sy e P o ke P g tui Flush Twin 0.95
-Streamline your: you timc od @ FALOOR MOUNTS @ PLUGS iehing L O x 6 Gutvinised 197 | pOIU Single holated 218
1SA ordering! moncy @ CHIMNEY MOUNT _S Cli ~ &%y Puinted b33 | pOIU 1210 1 13571
V! (_lan]ps ‘I’;x{&"("r'tlgl i 226 | PO TVIEM o 344375
R = b poa -3 | PO2URSITY Showroom . 3,78
Coeiant in ; ial 10 Muast Clamps I sk Pt 47| POIU 16103248 4.43-4.86
Satellitc TV TRADE Al prices quoted Fighd ke Salhani 735 | Trunk Mounting Sacker 3.00
-y T ross G lan [, B 1 p o g

and I8 are plus carriage, V ol & Nuts 16 Tripod Girlvanisd P95 Al prices Quoted are plus VAT
N!_\lrl T“\'m . ONLY p/llS VAT Masi 100 Mast Clamips Drills. Plugs. Screws POA | Carrier Upto 25k 6.50
ctwork Systems ) o 110 7 Cros Clamp 2 . Carrier Up o Sikg 9.50
J.W. HARDY, 231 Station Road, Stechford, Birmingham B33 8BB. 021-784 8478 172102 Univeral wi TRADE ONLY. | P+P for small light parcels . 2.50

SATELLITE TV

Main St., Kesh. Co. Fermanagh. N.|,

KESH ELECTRICS LTD.

Tel: 03656 31449 Tix: 747412

Please enclose S.A.E.
EURO-SAT, 107 CROSS.ST., SALE,
CHESHIRE. M33 1JM, ENGLAND
TEL: 061-962 0524 = 061-881 4249

FYs

A complete package that tells you all you need to know to offer
a Satellite TV installation service.

Comprises a 50 minute video tape of clearly presented
information, starting from the basics of satellite communication
through to the on-site installation, and a 46 page easy-to-follow
manual with diagrams and ilustrations.

Send off for further information on this valuable teaching aid now
to Microforge, 339 Clifton Drive South, St Annes, Lancashire

SATELLITETV
INSTALLATION AND SERVICING

"The Protessional's Training Package”

1LP Telephone: 0253 - 725499

Please send me further information on the Microforge
Satellite TV Training Package:

Name

Address =

Post Code -

894

EURO-SAT QRS S5 s —a_gate S oa e =

RECEPTION EQUIPMENT SUPPLIERS TO HMF. — M.O.D. MISC

T —— MANUFACTURERS OF G.R.P. DISH ANTENNAS .

sy 1R TS

S0cmidishland|1oed oy 12MOFF SET 2M(PETAL)

2 way spitars R vl fop FEED SUPPORT

Line ampiifiers from i 1.8M(PETAL) £157  ASSEMBLY

%151'&)@ m nég:% PLEASE NOTE: We are dish manufacturers only and do not supply sysiems. The Theary and

Practice of PAL Colour
Television in three
important Video

Cassette Programmes

Part 1.

The Colour Signal

Part 2.

The Receiver Decoder

Part 3.

Receiver Installation
VHS % % % V2000 % # &
BETAMAX» % % UMATIC
For full details telephone
0253 725499 (Day)

0253 712769 (Night)

Or send for precise details

FLINTDOWN CHANNEL 5
339 CLIFTON DRIVE SOUTH,
LYTHAM ST ANNES FY8 1LP

{enclosing this advert)

N e

NAME
ADDRESS

TEL:

TELEVISION SEPTEMBER 1990
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SONIC

DIS T-RII-BUVT ORS SPECIAL OFFER

TX9-10 BASIC PANASONIC TEXT

PHILIPS K30 BASIC TRIMLINE R/C

PHILIPS K3/30 TEXT TOSHIBA BASIC

G.E.C. STARLINE GOLDSTAR 20"/R-C
FINLANDIA INLINE TATUNG F.S.T. TEXT....£135
Mk IV TEXT PHILIPS G11 BASIC £15

MIDI SYSTEM
RACK SYSTEM
TWIN DECK R/C
SHARP VT-9300 80W STEREO
ALL TOP LOADER 30W STEREO

VIDEOS BIRMINGHAM PRESTON PANASONIC

FOR UNIT 4A UNIT 34 ROMAN WAY
ABBERLEY STREET LONGBRIDE ROAD JVe
SPARES SMETHWICK PRESTON
BIRMINGHAM PR2 5BB
B66 2QU TEL: 0772 655011 g
TEL: 021 565 1727 EX-GRANADA
FAX: 021 555 5367
TELEX NO. 0902 333 199

EXPORT ENQUIRIES WELCOME

ALL PRICES ARE SUBJECT TO 15% VAT & BASED ON QUANTITY
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B == TV WHOLESALER’S ———— E—

| \W BESCO LIMITED
*“116. / TIA

°*°*°“¢§ NORTH WEST ELECTRONICS
/\/\\ ENTIRE RANGE OF EX-RENTAL TVs & VIDEOS

NEW STOCKS EVERY DAY, WORKING OR OFF THE PILE
makes include:- Sharp, Hitachi, Ferguson, Pye, NAT PAN, ITT etc.
Working VHS video from £35.00. Late models always available.

KNOCKOUT PRICES ON COLOUR TVs
FERGUSON, PYE, HITACHI, PHILIPS, BUSH, ITT, etc.
TELETEXT BARGAINS FROM £30.00 (WORKING).
FERGUSON TX TELETEXT ONLY £55.00. PHILIPS/PYE TEXT ALWAYS AVAILABLE.
OVER 1000 COLOUR TV AND VIDEOS AVAILABLE.
RING OUR HOTLINE NOW FOR PRICES OR CALL IN YOU WILL BE DELIGHTED.

Working Ex-Equipment Panels

IF Converger Decoder Line scan Power Frame
T20//22X 5 14 18 17 14
T26 X 5 X
Philips G11 14.50 5 11.50
All prices include Postage & Packing. But + VAT
* IF THE PANEL YOU REQUIRE IS NOT LISTED PLEASE ASK *

MANCHESTER
SPRINGMILL STREET UNIT 3, MERSEY RD. NORTH IND EST.,
MANCHESTER ROAD, BD5 7RL. Prices are plus VAT FAILSWORTH

RING: TONY (0274) 308186 & based on quantity RING: DAVID (061) 683 4612

OPEN 6 DAYS 9am-5pm. OPEN 6 DAYS 9am-5pm.

VISA WELCOME CHEQUES ACCEPTED WITH BANK CARD

2 NORTON ROAD, STOURBRIDGE, WEST MIDLANDS
TELEPHONE: 0384-390706 / 0836-585829 (24 HR)

LARGE SELECTION THORN TV + VIDEQOS
QUANTITY OF NON THORN TV + VIDEOS
QUANTITY OF PORTABLES AVAILABLE
ALL AT COMPETITIVE PRICES
OPEN: MON-FRI - 9.30-5.30

SAT - 9.30-3.00

TEL: 0384-390706
" 0836-585829 (24r)




IFi (lIISSII‘IEII [lIISSII‘IEII (LASSIFIED CLASSIFIED (LASSIFIED 'i.IISSI

— TV WHOLESALER’S =

NEWS FLASH

WE ARE PART OF THE BIGGEST BUYING
GROUP OF RADIO RENTALS & GRANADA TVS & VIDEOS

* TRY US NOW * FRESH STOCK WEEKLY
GUARANTEED. NO TUBES BOOSTED GENUINE OFF THE
PILE WORKING OR NON TESTED

1000’s 1000’s OF

TVS & VIDEOS — ALL MAKES IN STOCK NOW
INCLUDING FST & B GRADES — AUDIOS

BIRMINGHAM LEICESTER
D.S.D. DISTRIBUTION DATA DISTRIBUTION
No. 2 ASCOT ROAD,

UNIT 3, ARMOURY ROAD,
SMALL HEATH TRADING ESTATE, TB Y OFF MELTON ROAD,
SPARKHILL, BIRMINGHAM B11 2PP. LEICESTER.

TEL: 021-722 2743 (FAX No. SAME) TEL: 0533-663766
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FERG TX
all sizes

TESTED
from £30

UNTESTED
from £20

TESTED UNTESTED
from £30 from £20

VARIOUS COLOUR TELEVISIONS
untested from £5.00

TELETEXT TELEVISION R/C
untested from £30.00

DIRECT LOADS AVAILABLE

TOSHIBA
all sizes

VHS

VIDEO TESTED

h .
90
5B 5

T B ey v v e il W Rl = wd

— TV WHOLESALER'S —————————————————"—"=

KT3 TESTED
all sizes from £30

GRUNDIG TESTED UNTESTED
all sizes from £30 from £20

VARIOUS COLOUR TELEVISIONS
tested from £10.00

TELETEXT TELEVISION R/C
Tested from £50.00

ACCESS & VISA ACCEPTED

UNTESTED
from £20

THESE ARE ALL GENUINE PRICES ONE & TWO’S INCLUDED JUST BRING YOUR TRADE CARD

WE ARE EUROPE’S LARGEST EXPORTERS OF
RE-FURBISHED TELEVISIONS & VIDEQS

TELEX: 378414 BLBIRD G

ALL ENQUIRIES WELCOME

FAX: 0602 861027

ALL OUR TELEVISIONS AND VIDEOS ARE IN GOOD ORDER WITH CLEAN CABINETS AND WORKING REMOTE CONTROL.

NOTTINGHAM SHEFFIELD
(10,000 sq. feet V\TlartéhousEe) NEW Black & ) (6,00f0 sq,eret \é\garefhohusci&| 1
Unit 3-3a Meadow Trading Est. ; min from Junc 34 of the
Meadow Lane Wh,“e Portable Unit 17,
Near Notts County Football Ground TV’s Battery & Meadowhall Trading Estate
In National Tyre Yard, Nottingham NG2 3HQ mains for 27 Amos Road, Sheffield 4
Telephone: export only Telephone:
(0602) 864627 (0742) 422633

TVs — COLOUR - TVs

with EXCELLENT

Fully working TVs, all
CABINETS. Fully soak tested for immediate sale
and all on working display.

Always a good mix of K-73 — K-30 Mark 3 and 4
Grundig and many others. Basic to text. Changes
daily.

ADMIN TELEVISION

KT3 BASIC £20  PORTABLES

From £40
GEC 26 CHASSIS £20 PYE G11 £14
ITT TRIMLINE IN 10'S £15 TX9s/10s £20
K30 BASIC £15 PHILIPS G11 BASIC £12
MK 4 DORICS BASIC £15 JAPS From £10
ALL TEXT From £35

VIDEOS FROM £25.00 INC

Off the pile stock available from around £5 upwards.
Direct loads available to suit you — Phone us.

MAIL ORDER USED VCR SPARES

3-V29-30-35 etc. Panasonic 2000, 2010, 7000,
7200, 777, 370 and others. Akai, Hitachi, Sharp,
Pye, Philips, Samsung changing daily. Phone for
details and prices. S.A.E. by post.

.GENERAL FACTORS - open 10am-5pm Mon-Fri
Union St., off Sepulchre Gate West.

Doncaster South Yorks DN1 3AE
Tel 0302-349583 Fax 0302-349510
2/2miles from A1M for M18 — M1

898

ALL PRICES PLUS V.AT. @15%

PHONE 051-548 4414
UNIT J, ADMIN BUILDINGS, KIRKBY, LIVERPOOL L33 7JX

TVS FROM
ONLY

VCR FROM
ONLY

£15 £40
ELECTRONIC
T.V. AND VIDEO
WHOLESALER
UNIT 13A

PHONE

(0662) 247911

GORTRUSH IND.
ESTATE

DERRY ROAD,
OMAGH, CO. TYRONE.

N.lreland T.V. trade

TELEVISION SEPTEMBER 1990 '
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WE ARE MOVING!

CREWE WHOLESALE TV LTD.
CHESHIRE’S LARGEST WHOLESALERS

Specialists in working TVs & Videos

TVs & Videos working, non working & Off the pile.

TV & Video stands, shelving, shop fittings

Thousands of Ex-Demo VHS tapes

Hand Units — Heads — Slotmeters
Workshop Manuals

TONS of assorted spares — ALL BRAND NEW
IDEAL JOB LOT or RADIO RALLY GEAR

Pattern Generators/Scopes/Translaters

ALMOST EVERYTHING FOR THE
TV & VIDEO RETAILER

WE ARE
HERE

N

M6 J16 (head

Tel:- 0270 582924
Fax:— 0270 505470

Please note change of address

towards Crewe
Town Centre)

Qvod ALS3HO

Raitway
Station Comet

HEWIT STREET
CREWE

HEWIT STREET

Fire
Station
Garage

TOP CLASS PANASONIC
WORKING TV & VIDEO
+
GOOD CHEAP STOCK

“OFF THE VAN”
Good Selection of Makes

Tom Poole or Brian Ricketts
061-273 2854/274 3409

REPO

DAISY WORKS,
345 STOCKPORT ROAD,
LONGSIGHT, MANCHESTER
(A6 Between Stockport & Manchester)

Ntz 1.

QUALITY USED T.V.
& VIDEO

COMPLETE RANGE OF
T.V’'s AND VIDEOS
MOST MAKES AND

MODELS AVAILABLE

ADVERTISERS

FOR DETAILS
OF HOW TO
REACH
TELEVISION’S
PRIME AUDIENCE

TELEPHONE
071-261 6671

TELEVISION SEPTEMBER 1990

STOCK ARRIVING DAILY
T.V’s from £3.00
Videos from £30.00

Free Delivery Service
to most areas of the U.K.

UNIT 80, BARRACKS ROAD,
SANDY LANE INDUSTRIAL ESTATE,
STOURPORT-ON-SEVERN,
WORCESTERSHIRE DY13 908

Just 10 Mins from
M5 Junct. 6 Worc’s North

02993-79642 or
19643

FROM OUR
MANUFACTURERS NEW RETURNS

FULL 12 MONTHS

G”ARA”TEE
WORTH Now
IN STOCK
LEADING BRANDS OF
COLOURTV'S
10"/14"/15"17"/21"
25"/27" AND TEXT
R/CVCR's WITHEP,

T. TEXT, HI-FI ETC.
MIDI SYSTEMS WITH CD

PORTABLE AUDIO

MICROWAVE OVENS)

DISHWASHERS/
WS

24 HR
JGHT DELIVERIES

L]
ELECTROSMART

LARGE SELE(
EX RENTAL

| CTV's and VCR's

899



PAL SECAM DECODER £12.50. ITT TYPE WITH DATA. NEW BATTERY
LNB’s WITH FEED HORN 1.5 db s n. £35 PACKS
L ]
“é‘;g VIDEO NICAD BATTERY PACK 12V [-4Amp £8 THORNIERAMENS
AMSTRAD Line O.P. Transistors with Diode 2SD/453 1.00 NICAD BATTERY PACK 9.6V, 750M/A £5 CsTDANESZ
BU20BA - o e« covmam e oe 2.50 NICAD BATTERY PACK 6.0V, S00M/A £ EPLACEN
VIDEO Lo Lead 24, REPLACEMENT
LAMPS, LoNgLead.. .o.vocvsevniicisiciisiis s i 4 NICAD PACK A.A. 7.2V 500M/A £ TDA36S4 £2.00
lﬂTACm&GF:(:FRAME.Thlckﬁlm ........ ﬂi00 &
FIDELITYSPLITDIODE.................... £10 G11 CAP 250V, 470M £1.35
K30FRONT PANEL TEL TEX TYPE . J5.00 PHILIPS
NEW G11 LINE OP PANEL £9.00 ——top_
PHILIPS YEARS AHEAD b
THE CREDIT CARD CALCULATOR Solar Powered .....ccoueriiiiieniiiinicrincinieineeniininenn £3.75 w __—1i0p A2 CHASSIS
NEW PHILIPS SBC 1833 Solar & Battery Powered Calculator ...£8.00 » £20 NEW
.00 TX100 Manuals £1
THORN PANEL TX9 REC & REMOTE PANELS with Mains Trans.. S,
TX10REC & REMOTE PANELS with Mains Trans £5.00
ANE AUTO RANGE NEW
g:gnrl‘l‘ynﬁ%mnotmm 5.’% DC and AC and Resistance Pocket 3000 Philips £12.00 LS
TXIIF --£2.00 G11 8 Touch Button with Lamps. Non-remote £18.00 6 Touch
THORN PANEL No. 515-353, 548.02, 564.01, 509/m 515/173, 508/161 £5.00 By o | Lamps b R
SO O.P.P 1.C. TAT227P ) £1.00 Philips New Hand Set Digital RCS91 (it all £12.50
ORN VIDEO -507-00T /—\ 56,00 Text Sets after GIL £12.50 b
[/ KT3-K30-K4-K40 CTX ETC Mains Switch 75p Bos .00 TV AERIAL/VIDEO
\_ G8 LOPTS PHILIPS £6.00 3140 £5.00 Combiner Switch and Sockets
\ G!l LOPTS £3.00 ilips Sterco Head Phone || CVC 30 Cabinets 000 | L
Wal Power Calculator SBCIT04 % o= e oo Ei NEW IN — ITT BOXES Post £5.00
g Ste C S Ctne . .. - >
R EOCUS POT o Mcophone e e | LINE TRANSFORMER Philips TX 12" and 1+ Portable £12.00 | THORN RECEIVER PANEL
- - y N Sed/314
475 KT3 WW 10 for £1.00 Philips SBCHMO Mono Uni Directi WANDER PHONES Kcy P’ad and Hand Set. No Case. £1.00 364323
FOCUS POT HDK TPA6006 £2.00 Condenser, Miszophone 0.0 | PHILIPS UNIVERSAL BATTERY TESTER SBC 1695 £5.00 | M23BL £6
" ) SAAS012
KT3 Tripl £6.00  Microphone Philip Dyna £6.00 s
K3 Tex ngus( Pancls with 1.C.s (SAA27PISAB3013/ o ’ e i gnamie %ﬂ!&”“ VHE-UHF SEND FOR DATA _5"5’: HCF1S56BE
.| MC14493P
%o";;;ﬁn;‘g;,ﬁg,h‘*’:g,;'j; Lead for 6 Puth Bution Unit :}7;2.3 TX100 FRONT GEC 20AX POWER SUPPLY Mark 2 () £10.00 | TX100
B N St ol in Lead to Tuner 5 PANEL £5 THORN 9000 4.7m 40V —=memeeey, & —___~ s | THORN VIDEO HEADS
KT3-K30 Stider Pots 4.7ku 20p each WITH REMOTE 8 TUNER V/CAP on Panel 7 £3.50 IHSSV
. : FROM £9.00
LARGE Foacs Pots. Fits Pye. GEC. ITT. Decca 75p | G8 SPEAKER 75p -
THO! ECE
&mpiu BlSJTI‘ONPUNIT for CTX Chassis gg | ONE 1.C K35 Decoder £7.00 W/JI:IN RECEIVERTPANELS
IWEr Su 'an . B
EX DECCA ﬁfm Decoder o PHILIPS NEW TYPE | ST | Summ
rame .| 544/301
THORN $000-8500-8806 Decoder £6.00 U/V HAND SET £10 THORN Lopt 8500-8800 400 | Guims
: i : 447341
(GEASS BRADS Diodes 2124 50 for £1.99 F 7x9 THORN Tuner Pancl with ICS Pots & mains trans. £3.00 | SAAIGD
MA B8440P
SIS witn S THORN 1600 Rec- & Anode Cap sop | saBis
o] [l L NEW KT3-K30 Slider Pots 4.7k £1.00 for 10 ) £6.00
A — 290 TEXT AND NON-TEXT K35 2 Tumitiots bp each G11 470 MFD 250v
Gaikoweriban] i TOSHIBA HAND SET HITACHI & GEC 20k Pots and 100K and 69K Philips 20 for £1.00 £1.35
G8 Push Button Unit £2.00 3 ith ba ]
G8 C:;/Pa:eloNewnéack Type £4.00 MIXED - £10 FOR FOUR 100K POI7S: 20K vicapliype withighnd sifich Slp ::ILT':(;:";EALTIFIEK
KT4KT2K30 Handsot Repl £12.00 KT3 K3 Speaker 3op e m
uo ETER 20.000 Fust e Protector Logic Test Facility ﬁgg KSOJRET Batton Switchlo way 106 . Sfor£1.00 |
g - TX90 MOD 37141B
e —— K35 Sound O/P Panel Plug in and K'T3 sound o/p £3.00 | The Sweep Tuning System
For Lales! Philips, GEC. Pye and Hitachi. Front panel with memory chip and push button and pols dnd e K35 12 way Push Button Unit £1.50 TX9 1397001 £5.00
Z()AX GEC LOPT Panel wih Split Diode £4.00 G316 Button Unit, NewType £2.00 [ T6070V TX9 Transistor  £1.00
ﬂ“ 71']2&) 'fnuczsPP( P 1735 6 off LED DISPLAYS, Mixed £1.00 KZ :;g: I;;»::: ::.3
‘vucs Pot B -
16" LOPT Split Diode 24334 £6.00 TX100 FRONT HAND SET TESTER, Infra Red £3.00 | Chopper Transtormer £1.00
EXiEane] Pl Diodes B3R 7 PANEL £5 TX9-06D4-02540t chake  £1.00
Il N & 1 o1 . !
TB05A TOPT Transformer Rank with Focus Pots and Diode £2.00 8 Button ABRIALYSELITTER Sublfite: 190 1 1Xo 0DL0BWILOG  £1.00
UNi DIRECTIONAL Dynamic Microphone £2.00
HITACHI Mains Switch 50p b
HITACHL A5—Sosk ey 20 TURN POTS with Band Switch 10p 10mm THICKNESS
INS T —— S aw o PUSH BUTTON Mains Switch with Screw Tioles Fixing 4Tor 2 “R),I{AR POWER
FEN FLAT, NEC, LED’s mﬂg&“ 3p each 100 for £2 PYE Bé4me-Trans T EE EAR';,’_,X,:TFE
{;X‘l"zi,vzl Amp Print Type < PYE 731 New Power Supply £4.00 £2.00
+8Y 1 Amp Print / 800v DIODES at 3 amps. Glass Beuds 6p each, 20 for £1.00
l-E‘ITDLuTY Panels with 1.C. it ] B Ot 3 g0 | TXO0JNS2STX100
it i
. FIDELITY | LOBT §v$|u Diode ATAT680 80 DFSKP}C{?]LICP%TOR THORN 8500 Time Base e | M I;S:-lch with Stand-by
e el 2 7 SEG DISPLAYS 4 Bank Displays Z-6K2T wp | M -
MULLARDTEL-TEX DECODER Type VM6103 N £7.00 | SPLIT DIODE FBSI24SAR £5.00 i
WE HAVE-OVER 1000 6 DIODE TRIPLER AT £1 EACH GEC TEXT PANEL PCRYSAT 510
THORN muin T/V chassis complete TX0-TX92S, 2 £15.00 | SEND FOR LIST OF VIDEQ SPARES £13 to £46 HEADS UNIVERSAL VIDEQ
TXI0 & way button unit .00 — RECORD
THORN TX% Remote chassis £12 ¥
Mono |1 Piece Kit £3.00
PHILIPS VHS Tape 180 £.25 i : Sterco 14 Piece Kit £8.00
TXI00 Green Spot £13.50 - CIK Lopt AT2036/00 AT2076/55 SHARP
TXH Blue Spot £15 36212 AT2048/11 AT207671T MSHIFCFY
TX 10 velion Spor ) 3351 MESRMEES“’ AT2055 ATz TXY LOPT
0. y Wm 2:338-3 . AT2076/35 ST CT3325
TG0 Whie Seed SPLIT'DIODE %362 L. 0. P. T- 3112-338-30633 £1.00 | AT207638 oT241 £1 0
e T 12 W3R 3111-268-30050 1.00 | AT2076/5t FBIMKA Orion
gunchy oS40 EACH | me  SPLT DIODE | Joose oo | &c  Bwa O™ Qoss
GEC 8597936 : 24 SN 0634 200 | CYC 800 it 2433451 00201
L.o.P .T. 36832 PH“.IPS 3122.13%-96044 £1.00 | REGULATER POWER SUPPLY.  VIDEO MUTOR for VTS68 type
KM ﬁ%ﬂg 3172.138.5 3861 11'00 Tu: h":vx: /‘r ()-_:; 1;—1 slv (™ xﬁozr_;UN .00
Sl 2 amp. Preset 3v-t I ER IF for VT568 Hi
OO RT: w1 £10 EACH IURIRA DTS5 | amp o E5.00 Bost 200 &GEC v o
TTT TUNER CAN L.C. Holders SEND FOR LIST BRITISH MADE V.H.S. VIDEQ HEADS from £15 to £20. SEND FOR LIST OF VIDEQ SPARES, VIDEO LEAD AND BELTS
Decea 100 Lopt P'a“el SEND FOR DATA 20 AMP COST OVER £400. 30 VOLT TO 15 VOLTS FARNELL POWER SUPPLY 19° RACK MDUNT POST £8, IN CASE £20
and Frame £5.00 DIL - DIL 12V/1 AMP POWER SUPPLY WITH MAINS PLUG £4
WITH DATA :‘2’ ';:: : : ::g PHILIPS HALOGEN LIGHT. NEW. NO ON/OFF SWITCH, NO HANDLE WITH CORD. BLACK IN COLOUR £5
Min with co-ax socket UHF vicaj = e
tuner 4008 gain £1.50 or 10 for £10] 28 Pin x § s0p PHILIPS HAND SET 6l) TEXT IN.RED | Git HAND SET _ PHILIPS AC5
Can be adaped for video__| 16 Pin X 10 7ov | Gt TEXT ULTRASONKC £10. HAND SET .£12.50 OLTRASONIC €10 EASY CONTROL £10
TTT PANEL ) - " . ]
CMC 301 CMC 113 CMC 302 18 pim % 10 i TVR3 Amstrad Cassette Mechanisms. New £35 with heads.
Me 115 ﬂg 03 IEMC 9674 Toshiba V-81F Cassette Mechanisms. New £35 with heads.
TR DIL_ Q1L Tuner UHF. Small. Fits most Amstrads. £6.
; 16 Pin X 10 £1.00
powecsuppiyswicn ose | 95010 T e SENDZ COMPONEN IGNTON, SHOEBURYNESS, ESSEX SS3 8AF.
LT e RVICE
: 28 Pin x 4 £1.00
SEL ITT AB Mains Switch T
IFB2S4F72 Front Panel wv All items subjqct to availabi edi Cards. Postal Order/Cheque with order.
’ £15.00 Add 15% VAT, the Postage Add)Postage for Overseas.
DECCA - GEC - ITT | pyitice Efectrod op at
6 push button - £5.00 Sle,msﬁii,p,{f,'x'c 212 LONDON ROAD, SOUTHEND ef. 0702-332992. Fax 0702 338805
100 BC-BF Transistor £1.00 N63IS £10 Open 9-12/2.30-6. GYMT + school orders acgepéd on official headings. Add 10% handling charge.
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Voltage Regulators CV 8ol7 10p

S I\I + SVIUATRPOSSC
E Dz COMPONENTS /TR o z;if; jlp|IER eSS £
+6V/TRMilec 3 > J &
E BACK PAGE i w |y lop A BEION <
M3 Y 827: I MA
R LM 337 j:'o"'; Y :3,7, ARV 2p[ MR e e
Jecter u& o LM M8 Wy Mp [ MAB s440P-DI70 o
LALI40 £1 | K35 Sound OP LM 34T 5.0 v | Y933 5p ¥ Sarh
N Thick Fitm Daughter KT3 3122+ |z7-mm +12VILM 34T12 & Y6t S0p £3.00
" B sop| +ISVMCTRMIR 200 | Y97 30p £3.00
5 ex Ree Front Pancl wit +24V/TM24 i e e 2 £2.00
LA d11sss g 12.C.H. K30 Tex Ree Front Panel "t.s v Wp | Min 12 volt Relays T5p aAB RSP
Ma01 881 | K w500 | MC 7T | R dp | FIE L1100
v £ 3 10p
MU /550 Plug In R %K) Hand Sets — i c B
MSROSKP £ K4 Focus bt £1.00 op | R 20100 ’“i"l’ udioe s FTCElty S £ 500 ot
— N - i 21 -
Recciver TXI00 Pamvel Fidelity Tubw Buse with iransitor & focus 2p | ﬁg‘zj‘;’ S0p [ 7T & und 6 Push Bution £1.00
1.C. Nu. SABMRS pot £1.50 Wp 10 oip | Pye 725 LOPTS ot
MA 5 Ep R 2257 60p | Pye 731 LOPTS £6.
BRLOP DU66 (g Ip oD T, -0
—SAAIND ush Tube Base on panel £1.00 R 2265 Sop orn KSONERRIND LOITTS £5.00
—PCRSTIP TXI0 Tube Bave on Pancl 00 o 2 S T e o
: 2 Jp ; 7y
. ST 15 221232 e
New Model Philips Meter 20100 OO JSreTThEts, m ::gﬁ 323 paic 80p | CMC W2 Panct with TC mains switch _1
700 Hills Meter e oo | R23% :3:: = ==
aE 23 5
\ e T = WT» R 2461 stp CMD RN Decoder £8.00
— 1p | R 2030 Sop [ €7 Hiand Set
4 Types Fidelity front pancls with i.c. ! = BYE 31% 10p { R 2433=BDI24 ~“$ L
& pats £2cach| ¢ . Tripler. Mullard BYF 214 40p | R 2540 god i GRSEG B ARy Full Reniote
BB 103 10p :';‘n; U(jx _ BYX 10 ::;:, R 2737 = | Receiver Pancl L3100
BB 15A%12 A Sahls BY. p W=
27 X 60 R 2738=TIP4|
BB 058X 12 €| w2 BY X 3R gﬁ R 2775=TIP$I¢ Moters | lts f:".:::
BR 20 € | 027 BYX 400 Bp | R3I9=TIPS AC T Al AL
2la E " X 5571 3
47 1p ezla‘c'g ;T;;;":)‘:\l(:lﬁl«h?';}r..uh ype BYX 55600 (Bead) ::m R;:(W.) £ oo ™ =
i GX Trans. Philips i 31(; ;”“" 20p §§.l;:)§8 #p uTu-; M:::::::::;:
1p | G111 Spht Diode 16000 3 s £1} 113
DG3P EQV-BY22% 10 for €1 | CVCOU Spiit Dicde 1T YN S | 2sCio £1] 11T
§i<"£i’g"»”“‘$° ezt cud 0| TR e e T YV 5B §o R e 5 TH12000 Dot Cont Digital
15 - i 11125
Eqv. BYXT1/600 500ns. P g[h;: M0 EW ;,q,(; 12p | STR6020 Wi 300 f|
Mutiacd AT 2036 BYZ 106 inedles ’('::LA" lhaglof: ! i)
i \T" 2036 E, P al
Thorn Spares Py 169 Line Trams prw 150 | BU 1054 \
NN Frume panel g Pye muano . 2¥& ‘;:‘,E'\'"""G” 8 { BU :",q H 3 e aclty Temp
90 Cyclops panel 1.50 :{.llnlk[;m:lm'I‘—’NA exisn| R BV oz ) 150 | g2 \:)-l, Trans Volts Ohms and Amps fanges  £60
i 1 3 E
; 3’&/ “,’ﬁ" I,;,'fd e 2 f'v Ca s GEC 20 AX Rank 2522 {(ﬁ; "%J 15724 tx BU 126 xolp Infra Red
b - 4 BZY 9375 BU [0 : g
Rin/Tosiibe pean NI AR il e s T it 800 | g7y 5 i e 65D | Wareis 1t 24 feer s S epeaie
4 Bush button unit preh £1.00 | CVON2S Spih Dionk { £6.00 | BZwW |53 P B 00 [ wirks oif 9 voll battery e
6 Push bunton VIIFUIIF for s S D 00 | aw Tiken2 N EHE T5p | Fite i top ket 08
vicap. GEC-Deccin iype £7.00 P i BZX 79.3v £ q
Z(_rush’hnllun lor C{'p"i Ier £ﬂ o0 ! én[!::%‘ :’::2:::: g: ’Rm‘ ;E':::: X :8 g;::; U e TG e o LEL) oA
312 Push button uait €2.00 | EHT Spiit D £ nd 4 2 -
KT3I (Expart) 12 P.B.u £2 | 350 LI“)'-'PIT‘:": H "‘Tl::il :l' cach 2::: 5 By Zﬂ?fA 750 | Phitips Kaﬁ?;ﬁﬁs'iﬂ'ﬁ?“w
6 Push button Unil Thorn €1.00 H 500 Bush thyristor RCA 76122 £ BU 28D 90p | RCSI70. ROSATS, repaired sne da
6 Push button GRC 00| L 500 | Truntormer 24020v-S00Ma 75y | BU22 £1 i “Li0.00
6 Push button PYE 731 £6.00 Z Chissis type Tramsformer BU 326 £1{ RC401 Full Remote KT3 K30 Tl u text
e gl ] A Ny . 2412 Volis 75 BU W7 o0p | NInndsetx exchinged "
Rank 2718 4 P/B/Unit MECH €400 . —— Ry BU 426A 45p | NEaw | . :
7 Button Unit GEC with Lumps £7.00 BiSek Triplers CRBIERIESG] £ ’" BU 500 £1.10 LY TYRCRGIIT YGRS R
697 Push Button Unit £6.00 KT3 Tripien £6.00 T BU S0D IEC T
N R 6.4 ST( TS el EUEA £1 | GEC Full Remote Inleered. 1983 models
2 [ £5.00 TIT Sis = 3 Np £15.00
SI3AP puncl £5.00 ” TGA £2.5 - L | BU 8D f0p
£2. 3 | BRIDGES B SRV TOSHIBA HAND SETS
ITT CVC 5.9 £3.5 KBL W15 wp | g0) 708 £1] ¢-Tuins i)
Rank T2SLE T nlrlcr £, KBL (2 p 1S £1] Cryi7e D
NEW Rank 11TCP AR23 £3.5 KBP (4 Wp BYI RO6A £1 | € £4.00
2A Chassis TU 25 WK Rank £ho | W2 15p Jx7 £) u :
PHILIPS 11 112 Rank \ o0y § VI )8 BU 824 sop Reditfusion MK 3 £5.00
£27.00 6] caop\ WS BUT 11 Sp g
TC 2010 o0 A\ K0V Bridges 242 Amp e | BUTIY covasA X TN !
38 TN i & Kt
. 3500 Tham 1 floo BUW 11 s0p | 23 Bution CIV3S Fu £5.00
TT14 GEC TEX-DECODER RSO0 Tharn £4.00 > BUW 84 6op | 32 Buton CTYRI v.du..t,, £6.00
13 IC Pane! with cable form £9.5( ::::: .I'_:"’" £7.00 FIJMMuxm swilch and BYW 2089 £‘|) -
5 horn £4.50 ciu £2.00 BYWYS
" 960 Tharm PR TY s BUX39 25A- 15 0p
/ =P 3 = 25A-10V THORN
Decoder 'SAIQ L&»:mwm VNS Triier - KM Drawer Ass with pons cable forme £1.00 | BUXSS ;‘f,', VGRIGEMEER v eIEl £7.00
; H et ToiE . BUX#S 5 D
K4 Text Paoel 00 | Groyl Lo £ 1 TXI0 Draver with 8 vy pote, . £250 | BUY4Y :?,f, e yralITY G
KT3K30 CVeN-32 £5.00 TIC 106a Wp ¥ B 1
R 3%1:‘“.'!\(;',\ N £4.50 T‘(lul)JLle port with band switch {drawer) FIC 16m Wp GEC Ulitasonic XCH Full Remore €100
ig TVK 52 £2.50 | ™ - only 2.5 | TIC 6wy 1003 ; Gl Full Remeote ;
£W, 10p | 11RO I MWp ull Remote Ultrasonic
0 5 ye 731 9 €00 NC 126N G111 Ultrasonic Teletext thndse
= correction 10p [ 1ITHY £4.00 | il Meter tor the car man. volt TIC 225 s N GEC il e
OF-557 50 . unp S Cmat
Sop EFIII?:VP? 18" colour portable €400 | ohm with dwell and r.p.m. TIC 26E 1M £
£4.00 - 3 g sment tor Gl Ulira
DIOD] i TIC 226 : ™
Bridge KBRS pRES BG 14 £3.25 [ 1ills 9 piece tool kit in case TIC Z36m )
2 IF, 40p LRO Tnpld print type with foacs I’07 o £5.00 | L oM ert with 7 buttoms 15 o)
ﬁ:, ;n top =—= TAG 226/4K) £14.00
127 1op lhc:( uumwm rec’r pancl £14. uo Abbey Sceurity Smoke Alnem Model 101 TICY 16D ” £13.00
gy 133 Jp | 113V, 2ifor t5.00 200 for £25.00 | S0 (TO42 case 2AMKIV) T e
g¥ l.74 10p | GEC & touch unit ussy complete with alt i e 29 25p| y 0 Han
By {‘,gg i«s'p |G “<E+ .%um"\’m i £4.00 | Sel adjusting cuttes seipreT——__ £5.00 Tip 3 25p :_m hi infrs vl et £18.00
BY 184 o R S mer S0p ~ TIP 30A 25p | 130 ps tull remote KT, 16C02R2AK Y3,
BY I87 250 1 Gl T ol €1.00 | 10 mircd tuln: bas—y—— g0 | TIP 308 % |§3fn"2"' K12 260 797/1ST 60K
By IS(D Hp | o) S:'"“(‘"' Suppressors 245V 20p . TIP 3C SsullicEe £12.00
2 Coils £5.00 e - TP 3| I ¢ me. red vuu remote S channe!
BY 19 WP | GILIK wner pos 12 for €1 <E“’" Dicndes- Resistors Sk e 25p | (1.CS, £14.00
BY 198 Top | K13 I panel [ A0 :%B 25 | Iodip ‘-:Im- Rl e 9 chasie Iy
BY 20444 KT3 linc OSC ieanstormer £1 > - i UL b Sop | B £6.00
By - BY 407 ki i KTHKH ntrrred resciver P | DB push prsine switch sk | 1P 1 ™ 'l.l‘:ll{;'r(n;nl red foll remore 12 ehannel
BY 210/300 ’:p KM drawer unit with IC’s m::!:‘ I.cud & two pin socket for rdio TP 34 M:'l; I\ I ‘sll\m TrText : €12.50
gz 217K00 lb: (I?a:':fr,uwcr unit with ICs d e 4——L‘5 TIP 358 Top KIVKMH- u"fi:'““u t::s.;li
3 p (Jx o) | o | TV 1oop aerial 3 2% 202 2
g\y ,2_,2,_,:/“": LRAMRN bridge i‘_’P R Soker E:;p 0ap acriil 75 E:: }:[(; g I ORI AT et ,,'.",::::
BY 227 I;: K :. ne drlvcf tramformer “D‘ BRIt aenl £1.00 _TIP Ko Sop | cneh R (AT S8 LIS BRI
BY 338 1500v 20 | Prc. Kah GEC. cic. Pre-maim stand h;v o - 1P 36C i) [ AT L Rl etved
Flit BY22Y black (Sirch Philips Silicon Grease s | TIPSl RCSI76-RCS) TH-ROCS
15p | switch £). i 15p | Speciat Pric
B: %A};l“ 2p k’:‘_ﬂ"' H/HR IF panct ls = ’“:' 41B 0p | RCHU0 K] T3 el Teletes f:.::::
M N PNP 50V 6 Amp TO66 O, recze Phili trys | YIP4ID 3 ik
1B 20/60p Tag My | Trans ol P i ¢ Philips ] Tir a2 ol GRS Y
BY 237 Sp | S hutton touch tuner BBCI2 1TV |p fam Cleaser-Phitime———— s1.15 NTIP 42/BRC 6100 10p Pin L
BY 254 10p | video with ic SAS SHITISTIT £7.01 — —~ 1P 48 R el Vit St ot £12.50
BY 25§ Mip Control pune! § sliders + mains lend £1.50 Y Contat Cleaner Phili —= NP 49 P | TX9 with Text £12.50
BY 208 Jop | G118 touch bution unit replaces old 6 anug, CayicriPhilips £l h Mip | TX9& FXI0button print £2.00
BY 299 o[ psu. B > 57 3op [ TX 10 Focus Por £5.50
BY 306 i3 Tabe hase + s unit for K20 Euro N Conn Phugs 7 1I e W
BY 27 chassi £4.00 Mop T
BY 47 f::s GEC Li Line O Trans. & Rec Stick o PN —— o S B A 1 FIERAN: Ve S 0pvtois e
BY 448 o £3.00 3 2 Sop
; P CVC zvzsm'\s/mm od y ez PHILIPS
1Y S0 — 5 amp o | Cve At o Tl P D Ty so | Tip 125 ;‘s'l; UNIVERSAL HAND SET €12.00 RCS
o P | (umested) 3 TIP 126 3 - K4S
BY 602 Oy £ SNz - g = 40p
p [ CVC 4035 IF pancl Singm 574 solder rect “ Fl STl )
'[:;\Q;M Wp | 40K Tmn“"mg: 5‘t'.'s’ 'H:’ :;(7’ 10p We have alt parts for Philips Mandsels
GPAG I(:p :';JLI‘I#,‘J :UI IN £1.20 | Dual viu meter 20 — +1(xlb €| TIP 131
op e Jp TIP 13
g}l\u;m(} (TXI10) ::: :»T ‘;EE, 'EI.;.":[MSlpérk I(';“r\ £1.00 | KM ihermistor 232266295009 75p ‘FI [ 1}3
BYV 28200 5 on TIP 142
Bridge TX 10 ROK3 amps 2;:::; BTW wso u&f:'; De-slder Pump £2.50 | TIP ok b 'u‘-' Hand Set for
KBPC35402 Bridge £0.50 ’ TIP 2955 P R R D)
Bridge Ree. D3SBI0G H0p Portasol Elameless Gas Soldering Irongte.on | 1 IPI 7b|A HROVAAmp THORN HAND SETS
G (i) ML) T DS IAR SRR
International Rectilier EHT Diod v Green & Red. LED puck mixed 100 for €100 | 1 i wip et Ruared 10,00
Diodes GTHVHVM 6KV 3 for & J
6A/GNV Stud Diodes 20p BTW 9R00R R T LI Wp v
ANV Siud Diodes Hp 2SA4TIONPCP ol R G B R T T oty 4 i L
robes £4.00 Wp KI5-K4 HAND SET

T 6051 4p Repuaired tor £5.00
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|
3 : TDA2STSA £1.00
- Thorn o s 200 | TOASTA £2.00
Tuner Units VR 20 | TBASH £1.00 | TDAS7RA £2.00 f
R L R ENDZ components  FA=rom-c e N R S
MRS Ture: VGl GimiELGTY : : MABRA41 PTO0I £300 | TBATRO £1.50 [ TDA258I o
’ : 63 Bishopsteignton, MAB&420PCU3S £2.00 | TBARD Sop 'I‘DA.S‘).I‘ ]
M',:‘j IL/L}:(l?l;uner B gain s Shoeburyness, ESSEX SS3 8AF MABR22P-ONIS £2.00 —mAm%p (3; %A%W
- AR VICE MABROP £2.00 TBASI A2560 3
AMSTRAD Tuner SAME DAV SER " . £3.00 TBAR2) op | TDA2S56 £1.50
Thom TX10 Export ViCap UHF. VIIFE3 All items subject to availability. Tet_:hmcgl I::?E:"a‘?;:m by m%NRLmBI)xx o Ly 259 | TDAMN ,_: ;:.
ViCap Rank UHF Z776T/Unit £ telephone only. No Accounts : No Cre: MMS3R7 £.00 | TBA9 £1.50 | TDA26I1A f:l'oo
V/Cap Rank VHF Z773T/Unit £5 Postal Order/Cheque with order MMS611 £1.00 TBAY2Q £1.50 m/\gg‘l_.:,to N
NEW/GRTiner ViCap 255 Add 15% VAT, then £1 Postage a0 £300 | TBA%OQ £1.00 | TDARS! LD
T20 6 Push Button Unit £ Add Postage for overseas PCDR&57IP J £3.00 [ TMSI0NL .00 b £it0
ELCOUE natiopel 5 Caliers: To shop at 212 London Rd., KS Pl Recsiver € | TMSINNaL £1.00 | TDAZ6M £2.00
GEGRUNVIC > d. Tel. 0702 332992. Fax 0702 338805 MA 1250 BIC 00 SR £400 | TDA20M) £1.00
REGE), e Os oﬁl;' ?? 306 eG.VMT + school orders accepted on official M::lu ?2—‘34 €500 TNIS9901 €1.00 | TDA269) £1.00
ELCIOR NEW £.00 A ot s gL AT €500 | TMS2ZINGES 45p | TDA2593 £1.00
ELCI043 (Ex Pancl) et g;ﬁ MAS200N4 75p | TMS2T16)L £1.00 %ﬁm g-g;
11 | £1.0
Eﬁm £.00 | Astec UM1623 VHF ﬁ% mm&%} g e s 300 | THANKS 200
GEC Tuner VICap Hituchi After Astec UMI286 . MR1366 20p | TMSH014 s £
19M ETH8. ETS4/. ETMIB g«&? N64 100 £1.00 TXD12 ::g 118/\31)18 i
HZ?S‘ UNF Tuner A . EE?P “,.o,)‘f ULN2(4p £1.50 DAZS s :3
UE33-B0I Amstrad UNF Tuner  £5.00 Modulators with Data NES56 sop | ULN2216 75p | TDA3SG oo
JUHF £6.00 | UHF Modulator CCIR £3.00 Sop UPCS661 | £1.00 | TDASH)
VHEFIUHF EGSQF S g = .00 UPCSKSC £1.00 | TDA3S6IA £3.00
ASTEC UM1183 €10, D3 e | UPCIOSC 200 | TDAIRA £.00 H |
V314 (VIIF) £00 | UHF/VHF Tuner EGGI3F  £6.00 g Wp | UPCI31G £2.00 [ TDA3S6 £.50
Vi o0 | ENV-57465G2 VHEIUHF  £5.00 OPTe)! p | UPCI353C £L00 | TDAT504 i
Ui 200 >— PHziH % | Uberie B0 | TDAWIA 275
e e £6.00 &B:Z;J,F om | opoiise £2.00 | TDASRI 30
b £5.00 / . L »~. s i : 3500
ik | Chune e s o e b goe [Urciec oo | toiun e
343 00 | wit SAAGL 75 ISNA £3.00
e ] e e SAAIR! o0k QUPSIDIC B | Toava 850
U411 UNF £4.00 ARG 2% | urpivsic £2.00 A3651 £3.00
UVFI @00 : Sl 28 | uppamstic © | TDASIAQ £3.50
V. 41 Tuner .00 | Delay Lines SAALN SULI sy sop | TDA%S? £3.50
S‘V ) o £8.00 DL?&) . £1.00 SAAITS .00 | S STTOBN £2.00 | TDAMSIAQ £2.00
UV, 415 £700 | KT 3 Luminence 75p Spoen % | snwmen £2.00 | TDAS3 £.00
uv. 417 tﬁ-::: Luminance Delay Line (CV( 45 A Eﬁ'k: i 74' 22 | snomsN €200 | TOANS g_g
U'x' 2:; toon | QoAx i}o'{]‘! Lee PI |3p SAAII76 £.00 S:;f-g: £1 | TDA37I0 £3.50
u.v. T . Co-Ax Belling ug = SAAL250 £3.00 Si £4.00
ULIFVIHF Tuner 1500 DKO 500 | G Spiitier £1. I S Seo0 | SN7417 €100 | TDAN 2
U743 Tuncer tzm infra Red Emitting Diode zgp BRC-M-200 SAAIZT €300 | SN74167 o m'\i;:, p
ERR It Cap T S 0 e G [ D s GE g ; AN A cip | Toas £3.00
D i & Phili 5p 3 A AA 12T £.00 [ SN75) d
UIF .. £4.00 s . BRC 3064 X K £10.00 | SN76] £1.00 | TDA4SOSN4 £.00
VIIF oy !> Watt AmpsfCRILG2 S ] o vty X NS £.00 | SNIIND £200 | TDA2) o
VHF & UNF ETSYRP Tuner £6.00 | New P BTT6I6 E AAN2TP £4.00 SN7601R £1.00 | TDA4MNV2D Dil £1.00
Ponable & rotury Tuners Sanyo & Mflsu%m - BTT6OISML2378 50 Mi‘("lltm gg SN76110N q‘;‘l, 11%?442#2 Flt S g 1
UHF o BTT6218 AB3012 ! N761ISAN
Maosfit UHF/VHF (new ly{x') : £4.00 BTTRI24 AB3037 g% §N7(,.31 S0p | TDASIY £3.00
UE2-B31 Fulelity ViCap T/Unit P S.W. Filters BTTR224 E ABIS £00 | SN7613IN £1.00 | TDAM3 £3.00
UHF-VHF V/Caps on pancl 2.0 [S.W. Filters -W. BUP22A ). NaEY 200 | SN2 £1.00 [ TDAISI £.00
IITACHI 20 Turn Pot Wp [ HW2011  50p g1 | cAzmaE 5 O €00 | SNT62TN £1.00p | TDB2033 £1.00
U221 on panel . . £6.00 | Lrwd0s3 S0p SWI8S AAJKP £3.00 SNT6IRN £1.00 [ TDDI6INS 5
Tuner unit VHS Sybvania GTR Vldﬁ"&‘ s0 SWi453 Sp SWIS3A Sop AATUNA ©.00 SN7670 £E00 | TD6M6P u_m:
MTS 9n 3. W150 £1 SwWis4 S0p AASOI0 £2.20 | sN76S2N £1.00 | TDAIK) £3.00
Mullurd Video Modulator. Application, HW2013  50p SWIT3 Sop AASOI2A £5.00 SN7654SN £3.00 [ TEAIDD S0p
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