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BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

LOPTs, TRIPLERS. PANELS, TUNERS. SELECTORS ETC.

SPECIAL OFFER Mutlard/P

input) ¢x new equipment £5.(

PHILIPS G11 6 position touch tune channel selector umits £16.00 p.p. £1.80.

PHILIPS G111 PANELS (tested).

Power. trame. 1F. decoder £18.00 cach p.p. £2.00. Scan Panct £28.00 p.p. £2.80.

PHILIPS G11 PANELS cx rental (untested).

Power., frame. IF, decoder £10.00 cach p.p. £2.00.

PHILIPS HANDSETS Ex rental, Teletext. Untested. K3, K30, CTX, KT+,

K35 ete. £3.50 p.p. £1.00.

THORN 9800 Manual £2.00 p.p. S0p.

THORN REMOTE (,‘()N"I‘Ré)l{ HANDSETS

TXY9 ULTRASONIC (3-button) £15.00; TX9, TX16 Infra red £18.00: TX9,

TX10 Infra red Teletext £20.00, p.p. £1.20,

THORN cx rental handsets untested 9600, TXY, TX10 £5.00 p.p. £1.00.

TXY/TX10 Teletext intertace panel (1524) £5.00 p.p. 80p.

hilips quality UHE modulator (audio & video
M p.p. £1.00

THORN TXY Ultrasonic Remote/Control/Receiver panels. £8.50 p.p. £1.50.
THORN TX10 Series Facia Control Panel with 8 pusition Channel Selector
£6.50 p.p. £1.50.

.

SAW i’l JTER IF AMPLIFIER PLUS TUNER complete and tested for TV,
Sound & Vision. £28.50 p.p. £1.24)
THORN TX9, TX10 Saw Filter I Pancl. £5.00 p.p. 80p.
PAL DECODER KIT (Video to RGB) for Monitors 52‘7.00 p.p. £1.00.
PAL ENCODER KIT (RGB to Vidcu% £18.50 p.p. £1.30.
TELETEXT DECODERS New & Tested Mullurd VM 6101 £30.00, Texas
XMI11 £28.00, KT3 Tested £30.00, Untested £5.00 p.p. £1.60
CROSS HATCH UNIT KIT, Acrial Input type. incl. T.V. syne. and UHE
Modulator. Battery Operated, also gives Peak White & Black Levels, ean be
used for any sct. £12.00 p.p. 80p. (Alum. Case £2.90, De Luxe Case £6.80
ET. £1.40.) ADDITIONAL GREY SCALE Kit £2.90 p.p. 45p.

THF SIGNAL STRENGTII METER KIT £22.00 Alum. (I‘asc £2.90. De
Luxe Case £8.60 (Built & Tested £48.00) p.p. £2.30.
CRT TESTER & REACTIVATOR KIT For Colour & Mono complete with
("usci Panel Meter Indicator — can be adapted for latest CRTs ££‘).50 p-p
£2.80,

BUSH A823 Convergence, Time Base Panels €5.00 cach. p.p. £1.80.

BUSH 7718 li(‘()l(lhcrics IF Pancl £5.00 p.p. 9()F
BUSH A816 [F Panel (Surplus) £1.00 p.p. %0p. 5 for £4.00 p.p. £1.40.
GEC 2040 Decoder Panels, £1.50 p.p. £1.80.
GEC 2110 PANELS Frame £8.50 p.p. £1.40. Sound £2.50 (tested) p.p 8U0p.
GEC 20AX Line Time Base £18.0£). IF-Decoder £12.50 p.E. £2.00.
PYE 691-7 CDA Panck. Makers tested stock. £6.00 p.p. £1.45
THORN TX9 Pancls ex factory for small spares.
Semiconductors cte. £3.00 p.p. £1.80.
THORN TX9 Pancls salvaged ex factory for spares incl.
Transformers. £10.00 p.p. £2.80.

Includes 1.0s &

LOPT & Mains

THORN TX9Y Panels ex factory salvaged complete cond. £20.00 P.D: £2.80.
THORN 8000, 8500, 8800 1 Decoder Panels Tested £10.00 p.p. £2.3(.
THORN 8000/8500 [1/Decoder Panels salva £1.80

sed £3.20 ptp.
THORN 9000 [F/Decoder Panels Salvaged. 2f:or spares £2.
THORN 9000 Frame Time Base £8.50 p.p. £1.80.
PHILIPS G8/G9 [F/Decoder Panels for small spares incl 1Cs £2.50 p.p. £1.60.
PHILIPS G8 Line Driver Panel ingl. Equalizing Coil. t‘l.()()‘}).p. olp.
G11 PANELS, Ex Rental SCAN (incl LOPT) £28.00 p.p. £2.50 (tested).
G11 PANELS. Power, Frame. [F. Decoder, £18.00 cach. p.p. £2.00 (tested).
GRUNDIG 8630 Scries Varicap Tuners £5.00 p.p. £1.00.
U321, ELCTIO43/5 £7.80 P . Xh). Makers Controls PYE CT200 4PSN £7.50,
BUSH 4PSN £4.80, DI ‘F‘/\ 4&’SN £5.80, 6PSN £6.80 p.p. 80p. etc.
BUSH “TOUCII TUNE™ Varicap Control Z.585. 710 £3.80 p.p. £1.00.
VARICAP UHF-VHF ELC 2(”!& £9.80 p.p. £1.00.
UHF/625 TUNERS, many different_types in stock. DECCA Bradford §
l;milinn. MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.
'V SOUND IF Pancls £6.80 p.p. £1.00.
LOPTS New and guar. P/P Mono £1.35, Colour £1.50, Bobbins 80p.

50 p.p. £1.80.

BUSEHL MURPHY 774 series.. ... ... £9.80 REBM, T20,122 .. £9.80
BUSH, MURPIIY A&lOscries ... £9.80 R.B.M. 120,122 Bobbin ............. . £5.60
FERG., 1MV, MARCONI. ULTRA DECCA Bradford (state Mod No) . .. £8.80
1500, 15390 1591.1612, 16134712 . £4.80 £8.80
THORN 1600, 1615, 169, 1691 £9.15 X

GECseries [ &2 P AL 2 . 10,

INDESIT 20.24EGB . £7.65 VO 5t09. CVCX _£9.80
ITE/KB VC200, 300 e 190 ITTCVC25, CVC3series L E8.80
PHELIPS 170,210, 300 series £7.65 ITTCVCES .£9.80
PHILIPS K3} £18.50 PYE 691-697 (state model no.) £10.00

SPECIAL OFFER
DECCA 1700, 2001, 2020, 2401, 2420 £3.80
80

GEC 2! 14/Junior ianeline ... oo £2.
PIHLIPS 320 . 2.
RBMAR23 ... 2%
GEC 2028, 20402100 X
PYE7I3, 705 -£6.80
PHILIPS 570,571 .. . e £6.80
PIHLIPSKY ... £6.80

PYE725(UF)y731t0 741

PHILIPS Gy ... ..

PIHLIPS GY ... :
PHILIPSKT3. .. ... £9.80
THORN 30003500 SCAN.EHT ... £6.90
THORN 8000, 8500, 8800 g .

THORN 9000 to 9600
TIHORNTXY .

OTHERS AVAILABLE, PRICES ON REQUEST.

TRIPLERS Full range available. Mono & Colour.
ﬁN 3000/3500 EIFT Tripler £2.50 g
Transformers for Colour & Mono £5.

1E AT SHOP PREMISES
TIONAL ITEMS, ENQUIRIES INVITED

Special Offer: TH
-3V CRT Bouost
TORN TXI0 focus control £8.80
CALLERS WELCO

“IIOUSANDS OF A

% SELECTION T

O

TED CO1

p. £1.30.
p.p. £1.40.

OUR PANELS POPULAR MODELS




COPYRIGHT

© IPC Magazines Limited, 1986. Copyright
in all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or in
part is expressly forbidden. All reasonable
precautions are taken by Television to
ensure that the advice and data given to
readers are reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it. Prices are those current
as we go to press.

CORRESPONDENCE

All correspondence regarding advertise-
ments should be addressed to the
Advertisement Manager, “Television”,
King's Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to “Television”, IPC
Magazines Ltd., King’'s Reach Tower,
Stamford Street, London SE1 9LS.

SUBSCRIPTIONS

An annual subscription costs £14 in the
UK, £17 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BINDERS AND INDEXES

Send orders for binders {(£4-50) and indexes
(75p) to the Editorial Office, Television, IPC
Magazines Ltd.,, King’s Reach Tower,
Stamford Street, London SE1 9LS. Prices
include VAT and postage. Add 60p for
overseas orders.

BACK NUMBERS

Some back issues published during the last
six months are available from the Editorial
Office at £1-40 inclusive of postage and
packing. Address as above.

QUERIES

We regret that we cannot answer technical
queries over the telephone nor supply
service sheets. We will endeavour to assist
readers who have queries relating to articles
published in Television, but we cannot offer
advice on modifications to our published
designs nor comment on alternative ways
of using them. All correspondents expecting
a reply should enclose a stamped addressed
envelope.

Requests for advice on dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature “Service Bureau”. Send to
the address given above (see
“correspondence”).
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this month

Leader

Servicing the Fidelity ZX3000 Chassis
An account of the TDA4600/BU426A chepper power
(sjupp|y circuit and the steps to take when dealing with a
ead set.

June’s Daughter
June's daughter's set was an [TT CVC5 that caused
quite a problem. Then there was another Dawe, with a
troublesome TX10.

Teletopics
News, comment and developments.

Letters

David Botto

Les Lawry-Johns

Servicing Sinclair Microcomputers, Part 5
Notes on earlier versions of the Spectrum.

Satellite TVRO Installation, Part 2
Back to basics plus a survey of who sells what in the
TVRO market.

The Toshiba V54708 — fault-finding guide
A run-down on common faults with this piano-key
operated Betamax machine.

The Development of Colour Tubes, Part 4 Eugene Trundle
This time the screen end of the tube — the phosphors :
and characteristics of the glass faceplate. Also tube safety
features and definition enhancement.

Correction and Next Month in Television

The Operation of Electric Motors, Part 2
Split-phase and synchronous motors plus some hints
on servicing.

Sinclair QL Test Pattern Program John de Rivaz, B.Sc. (Eng.)
The program provides colour bars, a crosshatch and
full test pattern.

Modern Receiver Circuitry, Part 6

Infra-red remote cantrol for TV sets, taking the Mullard
SAAS5000 system as an example.

Cable ‘86
Harold Peters reports on the 1986 cable/satellite TV
show at Brighton.

VCR Clinic
Reports from Hugh Allison, Christopher Holland, Philip
Blundell, Eng. Tech., Steve Leatherbarrow, K. N. Bayes,
Brian Wright and R. T. Rees

TV Fault Finding
Reports from Richard Roscoe, Roger Burchett, Alan
Shaw, J. R. Armagh, Geoff Fardon anc L. Dinsdale.

Long-distance Television Roger Bunney
Reports on DX conditions and reception plus news and
band changes.

Service Bureau

Test Case 285

OUR NEXT ISSUE DATED CCTOBER WILL
BE PUBLISHED ON SEPTEMBER 17

S S vyg o 2

Ken Taylor

Harold Peters

John Coombes

Mike Phelan

J. LeJeune




HOW TO ORDER
ADD 87p per order P+P Goods are despatched on the day we receive your
s s (U.K.). Heavier parcels e.g. order. If for any reason we are out of stock we will try

cable service aids, degaus. to inform you as quickly as possible. We try our best
coils please allow £1.50 P+P to give a speedy, fair and efficient service. V.A.T.
(UK.). Export orders charged invoice on request. Give us a ring — we'll give you

ET LA at cost. First Class Mail is used  service. Please ask if what you need is not listed — we
104 ABBEY STRE s AccnlNGTON’ Ncs BB5 1EE. vRtTanever p(}ssibleA tAe:?-se 15% wiltl]try tlo help. Prices are subiecthto change wiﬁout
- - HTH to total excep re it notice. In some cases we may have to supply an
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.) VAT 10 o ¢ o X}
SEMICONDUCTORS INTEGRATED CIRCUITS DIODES
AC107 35 | BC549 10 { BF263 81 | OT121 191 | AN214Q 391, SN7613IN  2.00 | TCA 220 | UPCI1Z7H 3.5 | AAIM9 9
AC126 34 | BC550 10 | BF271 24 | R20088 1.90 | AN240 3.84 | SN76226DN  2.72 | TCA910 220 | UPC1178C  4.21 | BA102 17
AC127 34 | BCSS7 10 | BF273 . 24 | R20108B 1.92 | AN318 6.37 | SN76227N  1.18 | TCA340 1.95 | UPC1180C  1.84 | BA11S 13
AC128 34 | BC558 9 | BF274 24 | Ro%ss 150 | AN262 410 | SN76533N  1.70 | TDA440 2.20 | UPCI181H  1.62 | BA145 17
AG128K 40 | BC635 19 | BF336 40 | goaoo 84 | AN3O1 5.15 | SN7603IN 249 | TDAt0z 195 | URCTIGAH 295 ) BA4S "
AC141 62 | BC637 23 | ge3a7 4 | poao3 7 | AN7150 3.97 | SN76544N  2.35 | TDA1003A 550 d
ACT41K 39 | BCG3 30 | gr3sg 4 S |ANesw  7gs|SNzessoN 126 | Toatoea 250 | UPCTIESH 366 | BAtSs "
AC176 35 | BC640 32 R2461 1.50 ‘o7 | SN76ecON 80 A1005 60 | UPCI186H  1.60 | BA1SS 15
AC176K 35 | BCY72 13 | BF35 56 | posag 320 | ANGMIN 897 o 60 | UpCi1geH  4.99 | BA157 2
AC186 41 | BD11S 25 BF362 68 RC4558 2.20 ANG344 7.85 | SN76666N 1.62 | TDA1010 3.30 | yPC1190G 1.20 | BA317 2
AC187 33 | BD116A og | BF363 2 | oo 90 | BAS21 2.80 | SN76530A  1.47 | TDA1011 400 | UpC1198C  4.00 | BAX13 4
AC187K 46 | BD124P 84 | BF371 30 BAS36 3.00 | STKO15 7.36 | TDA1035 4.70 | UPC1200V 1.18 | BAX16 8
AC188 35 | BD131 50 | BF3g2 35 | RCA16029 118 | cases 46 | STKO32 = TDA1037 295 | UPCI211V  2.70 | BB10SG 30
AC188K 46 | BD132 49 | BF422 34 | RCA16038 118 | cas56 84| STKO78  13.25 | TDA1044 437 | UPCI212V  1.34 | BY122 96
AD142 92 | BD133 60 | BF423 46 | RCA16092 118 | CA741 25 | STK433 5.65 | TDA1060A  4.44 | UPCI215V  1.66 | BY126 12
AD143=0C28 82 | BD135 38 | BF435 = BF491 35 | RCA16040 9 | CA748 45 | STK435 9.06 | TDA1062 156 | UPC1216Vv  1.20 | BY127 1"
AD145 85 | BD136 38 | BF457 35 | RCA16041 84 | CA1532 4.20 | STK436 6.50 | TDA1083 1.68 | UPCI217G  2.24 | BY133 15
AD161 54 | BD137 38 | BF458 43 | pea1634 9 |G 1.80 | STK437 7.85 | TDA1170s 3.0 | UPCI218H  1.80 | BY164 45
AD162 54 | BD138 35 | BF459 58 | _oNa7 HA1151 3.89 | STK439 8.40 | TDA1190 3.50 | UPCI223C  2.20 | BY176 85
AD161/62 MP 1.15 | BD139 35 | BF460 = BF462 86 | - HA1342 2.49 | STK459 950 | TDA1190P  3.50 | UPC1225H  2.00 | BY179 63
AF106 49 | BD140 44 | BF469 63 | RCA16335 90 | HA1306N  2.60 | STK441 11.57 | TDA1180 2.91 | UPCI226C  1.50 | BY182 87
AF114 89 | BD144 1.70 | BF470 66 | =ONd448 HA1366WR  2.80 | STK461=465 12.60 | TDA1200 285 | UPC1227v 120 | BY184 55
AF118 1.20 | BD150 60 | BF597 16 | RCA16957  2.88 | HA1392 3.95 [ STK463 14.30 | TDA1220A  2.12 | UPC1228H 54 | BY199 28
AF121 75 | BD159 65 | BF757 54 | Ticas 90 | HA11219 4.21 | STR#41 6.50 | TDA1270 3.95 | UPCI230H  4.39 206 14
AF124 43 | BD16O 1.60 | BF758 54 | Tic45 50 | HA11244 4.04 | STR4S1 6.50 | TDA1327 1.70 | UPC1238V  1.89 | BY210/600 28
AF125 53 | BD166 52 | BFR39 27 | 11047 72 | LA3350 1.59 [ STR6020 8.50 | TDA1352B  1.60 | UPC1245V  1.35 [ BY210/800 33
AF126 53 | BD179 70 | BFR40 30 LA4031P 3.21 | Swis3 3.90 | TDA1412 1.50 | UPCI 4.15 | BY223 90
AF127 53 | BD182 1.20 | BFR79 85 | TIL32 65 | |a4082p 3.5 | TA7050P 95 | TDA1415 1.40 | UPCI353C  4.76 | BY227 28
AF139 63 | BD183 1.18 | BFR90 1.74 | TL78 48 | |1Ad102 3.37 | TA7051P 95 | TDA1470 4.67 | UPCI365C  6.38 | BY229 1.06
AF178 1.54 | BD201 85 | BFT42 42 | TIP2C 43 | LM112 3.25 | TA7063P 2.20 | TDA1770 5.60 | UPC1356C2  2.08 | BY298 22
AF239 60 | BD202 91 | BFT43 42 | TIP30A a7 3.05 | TA7074P 3.46 | TDA1908A  1.95 | UPC1367 2.08 ( BY299 22
AF279 1.56 | BD203 80 | BFW10 60 | Tip3gc 41 | LAda22 3.28 | TA7108P 3.43 | TDA2002 2.80 | UPCI378H  2.70 | BYX10 20
AL102 4.90 | BD: 99 | BFX29 40 | 11p3rc 55 4.07 | TA7120P 2.43 | TDA2003 1.20 | UPCI1358H  1.88 | BYX36/10 30
AU106 7.50 | BD222 46 | BFX84 42 LC7130 5.93 | TA7129AP 3.76 | TDA2004 2.52 | UPC1360C  2.20 | BYXS5/600 30
AU110 3.01 | BD223 56 | BFX85 30 | TIP3 2 | 1cm20 5.87 | TA7130P 1.93 | TDA2006 178 | UPC1363C  2.16 | BYX71/600 90
AU113 5.20 | BD225 47 | BFX86 30 | TIP33B 5| LC7137 5.50 | TA7146P 4.67 | TDA2010 2.40 | UPCI366C  1.84 | BY224 2.00
BC107 20 | BD232 82 | BFX88 46 | TIP34B 1.06 | LM1011 3.25 | TA7193P 5.67 | TDA2140 595 | UPCI368H2  2.15 | QA47 20
BC108 20 | BD233 60 | BFY50 32 | TIp41C 47 | LM1340T 75 | TA7171P 8.90 | TDA2150 2,22 | UPC137002  2.58 | 0A91 10
BC109 20 | BD234 63 | BFY51 32 | Tipazg 5p | LM8361= TA7172P 8.90 | Superceded by UPC1382C  1.08 | OA%5 6
BC114 12 | BD235 60 | BFY52 32 | 1ipa7 bt MM5387ANN 3.69 | TA7173P 8.90 | TDA2151 3.25 | UPC1384 3.78 | OA202 1"
BC115 17 | BD236 65 | BFY90 95 MB3712 2.60 | TA7176P 2.50 | TDA2190 3.30 | UPCt447H 58 | IN914 4
BC116A 35 | BD237 57 | BR100 34 | TIP120 65 | MC1307 1.99 | TA7202P 4.27 | TDA2020 4.66 | UPC41C 2.80 | IN4001 4
BC117 30 | BD238 65 | BR101 95 | TIP161 215 | mc1310P 1.84 | TA7204P 3.77 | TDA2030 2.80 ( UPCS577H 2.46 | IN4002 4
BC118 24 | BD243 85 | BR103 83 | TIP2955 90 | MC1327 1.70 | TA7205AP  3.72 | TDA2522 2.66 | UPC585C 1.28 | IN4003 4
BC119 36 | BD244 85 | BR303 1.46 | TIP3055 63 | MC1351P 2.93 | TA7208P 3.40 | TDA2523 3.40 IN4004 5
BC139 32 | BD410 79 | BRC4443 94 | TISO1 2 C1349 1.99 | TA7210P 6.60 | TDA2524 2.25 COMPUTER IN4005 5
BC140 32 | BD434 74 | BRC4444 98 | TU106/02 1.80 | MC1350 1.50 | TA7222 2.42 | TDA2525 4.00 SPARES IN4006 10
BC141 30 | BD437 86 | BRY39 56 | 2Ng96 21 | MC1352 1.75 | TA7223P 3.74 | TDA2530 270 | e AT IN4007 10
BC142 30 | BD438 94 | BRYSS 45 | 2No18 g2 | MC1358P 1.50 | TA7227P 5.98 | TDA2532 290 | 5585 338 IN4148 5
BC143 31 | BD507 69 | BRY56 57 | onog04 51 | MC149sL 3.00 | TA7228P 5.98 | TDA2540 M | oo Ta7 | INaadg 1
BC147 13 | BD508 80 | BSR59 1.80 | on2905 23 | MC14011BCP 66 | TA7310P 2.78 | TDA2541 3 | 20 315 | Nsdor 12
BC148 9 | BD509 86 | BSV57B 89 | 5N3054 0 | MC14049UB 43 | TA7609P 4.39 | TDA2560 3.50 | 206 110 IN5402 1
BC149 12 | BD510 8 | BT100 165 | 24 MC7742 1.35 | TA7611AP  2.92 | TDA2571 490 | S0 oL oo | INH03 12
BC157 16 | BD278A 81 | BT101 120 | 2N30S5 9 | MC7812 1.35 | TAAS70 3.98 | TDA2576 375 | 4032 300 | INodoa 12
158 16 | BD517 60 | BT102500  1.20 | 2N3702 16 | mL231 220 | TAA310 283 | TDAST6A 375 | 4% 270 | IN5405 13
BC159 15 | BD519 1.08 | BT106 1.60 | 2N3703 16 | ETTR6016 -0 1 TAA320 2.00 | TDA2577 473 | oo ooy | INsdos 16
BC160 52 | BD520 75 | BT108 1.69 | 2N3705 10 | ML232 2.20 | TAAS50 55 | TDA2581 3.30 | ooy 214 IN5407 16
BC161 32 | BDS35 82 | BT109 1.31 | 2N3706 10 | ML236 5.35 | TAA630 3.80 | TDA2582 260 | &5 60.00 INS408 20
BC1708 15 | BD536 91 | BT116 1.87 | 2N3708 17 | ML237 2.50 | TAAB400ST  1.96 | TDA2593 285 | %00 7 | (112002 = BAX16
BC171 15 | BD6J6A 1.49 | BT11Y 3.66 | 2N5294 48 | ML238 6.00 | TAABG1B 1.20 A2600 690 | 253 27 Y969 - Disc.
BC172 15 | BD697 1.24 | BT120 3.66 | 9N5296 a8 | ML239 2.50 | TBA120A 1.49 | TDA2610 320 | sl 55 | REP BZX85 30V
BC173 16 | BDE98=702 1.50 | BT151/800  2.07 | oN5298 690 | ML920 4.12 (A)Q.SS),(AS),(SA)A TDAZ611A  2.35 | oy 20 | General  Purpose
BC174 10 | BD701 1.63 104 2.00 | 2spa37 186 | ML922 3.29 | TBA120B 1.30 | TDA2640 292 | i 055 | Tnac 95
BC177 27 | BD707 95 | BUI0S 158 | onsags ‘53 | ML928 2.18 | TBA120SB  1.37 | TDA2652 131 | e dulatyy | SKEA £1.19
BC178 26 | BDX32 2.10 | BU124 190 | Sneto7 75 | MM5387ANN 415 | TBA120T 1.49 5.90 | (o oo ",}g SKESF £1.19
BC182L 15 | BF115 38 | BU126 175 | Snei00 &1 | MRF475 2.50 | TBA120U 1.49 | TDA2680 340 | ML ided ho ZENER
BC183L 15 | BF117 36 | BU204 150 | 2N6 MRFA77 1000 | TBA1440G 156 | TDAZG0 272 | Double sided heawy
BC184L 15 | BF125 26 | BU205 1.87 | 25A715 1.98 | MSNso7  7.87 95 1.75 | TDA2710 5.67 M".'Y e i OI0OES
BC166 35 | BF127 47 | BU206 1.80 | 250495 110 | mS1513L 2.80 | TBA396 175 | TDA2720n  6.77 M!C;O g}f{s 5gg | BIVISCl2 124
BC187 25 | BF154 15 | BU208 1.60 | 25C496 131 MS1515L 3.28 440N 2.75 | TDA3190 2.00 S(;ch° e{( i | BZX61 130V 28
BC204 10 | BF158 18 | BU208A 1.65 | 2SC643A 1.82 [ SAA1025 8.50 (TBA1441) TDA3500 6.90 smﬁf suckers antl | g7x61 Range 20
BC208 13 | BF160 27 | BU208D 2.20 | 25C1096 172 | SAA1124 5.34 | TBA440P 2,50 | TDA3560 6.00 o aso | 0:3W)
BC209 10 | BF167 24 | =BUB0O 2SC1172Y 550 | SAA1250 4.99 | TBA480Q 1.82 | TDA3561 6.66 s 240 | BIXT9 Range 10
15 | BF173 36 | BUWSIA 3.84 | 25C1173Y 1.6 | SAA1251 5.75 | TBAS10 3.00 | TDA3562 8.60 gt 220 | (00mY
BC212L 15 | BF177 52 | BU208/02 2.10 | 2561306 273 | S 6.15 TBA520=0 1.68 | TDA3571 3.75 9e : ZY88 Range 10
BC213 15 | BF178 46 | BU326A 2.00 | 2501307 3.00 | SAAS010 6.30 | TBA530(0)  1.38 | TDA3651A  4.50 A (400mV)
BC214 15 | BF179 42 | BU407 170 | 55449 167 | SAASOI2 650 | TBAS40 176 | TDA#420 555 | VOLTAGE REG. | B7ve3, g0 1.1
BC237 14 | BF180 39 | BU426 3.07 | 551500 ‘68 | SAAS020 5.90 | TBAS60(Q)  1.93 | TDA4600 2.95 | 7805 78 | (18V)
BC238 14 | BF181 39 | BUS00 250 | oo 267 | SAAS030 8.25 | TBAS70 1.79 | TDA4600-20 2.95 | 7808 78
BC251A 18 | BF182 36 | BU526 2.46 ; SAA5050 8.50 | TBAGYO 1.50 | TDAS503 421 | 7812 78 | LC. SOCKETS
BC252 12 | BFI83 29 | BUS08 3.20 | 2501909 290 | saa3210 2.03 | TBAG4IBX1  3.50 | TEA1009 1.86 | 7815 78 OIL to DIL
BC261 33 | BF184 42 | BUS0G 1.40 | 25€1953 1.44 | SAF1032 6.30 | TBA673 245 | UPC554 2.63 | 7818 78 | g way 2
80262 30 | BF1g5 36 | BUSO7 294 | 2501986 SAF1039 7.77 | TBA700 212 | UPC566H 2.95 | 7824 78 | 14 way 2
BC300 50 | BF194/394 16 | BU826 495 | =25C1061 2.94 | SAS 2.07 | TBA720 264 | UPC575C2  3.40 | 78L05 68 | 16 way 32
BC301 53 | BF195 16 | BUWS4 1.45 | 25C2028 1.82 | SAS570S 2.07 | TBA750 2.98 | UPC576H 2.60 | 78L08 68 | 18 way 32
BC303 33 | BF196 16 { BUX84 1.50 | 25C2029 260 | SAS660 3.25 1.62 585 3.06 | 78L12 68 | 20 way 32
BC307 20 +| BF197 16 | E1222 40 | 2502078 290 | SAS670 3.25 | TBABI0AS  1.38 | UPC587C2  2.34 | 7824 68 | 24 way 34
BC308 25 | BF198 18 | MCR220 1.50 | 252091 134 | SAS580 2.90 | TBA820 1.70 | UPC1025H  2.95 | 7905 98 | 28 way I
23 99 | BF199 21 | ME0411 20 | 2502166 273 | SAS5%0 2.90 | TBAG2OM 1.25 | UPC1026H  1.24 | 7906 98 | 40 way 8
BC327 22 | BF200 35 | MJE340 68 | 550870 (Sony) 6.35 | SLO01B 7.00 | TBA90 3.94 | UPCI028H  2.52 | 7908 98
BC328 18 | BF224 40 | MJES20 50 | Decy Y 220 | SL9178 9.25 | TBA920(Q)  3.00 | UPC1032H 94 | 7912 98 DIL to QUIL
BC337 18 | BF225 20 | MJ3000 198 | o 599 | SL1310 1.80 | TBAS50(2X) 3.25 | UPC1042C  1.56 | 7915 98 | 14 way 32
BC338 18 | BF241 38 | MPSAG? 35 g SL13270 1.20 | TBA970 409 | UPC1156H  4.26 | 7918 98 | 16 way 34
BC461 42 | BF256 60 | MR814 45 | THY1S80 220 | 54439 1.58 | TBA9O 1.90 | UPCI158H 350 | 7924 9% | 18 way 37
BC527 35 | BF57 34 | MR854 55 | THY1585 2.20 | 511432 3.36 | TCA760 230 | UPCI163H  2.48 | 79L05 72
BC547 13 | BF2S8 34 | MR475 2.4 | Transistor mounting | SL76544 2.05 | TCA270s0  2.50 | UPC1167C2 270 | 79112 72 | QUIL to QUL
BC548 13 | BF259 34 | MR479 2.60 | kit TO66, TO3, | SN76110N  1.42 | TCAS00 5.95 | UPC1168C  3.20 | 79L15 72 | 14 way 32
BCX32 = BC637 39 | BF262 84 | OT112 1.91 | T0220A8 30 | SN76115N  2.27 | TCA830 344 [ UPC1176C 2,53 | 79124 72 | 16 way 36
We try very hard to stock all that we THERMISTORS MM D OAE AR N CRYSTALS LED.'s
advertise but if for any reason beyond | vaii4 L 1 — & FILTERS sy | 0 Red, Gren, Yelow 14
CIT? Czaliis) B0 o ) CICJ CTiillag) || e = | et 1550 | 55MhHz 74 | Ti 3mm Red, Green, Yellow 14
we will inform you as quickly as possi- 105 | 901225 1550 | 4.3MHz 1.39 | Flashing Red goxm 62
i 901226 15.50 8.8MHz 1.48 Qax22 66
2 R pnogs ma y change because | gec pual POS. 1.68 901227 15.50 9.94MHz 6.00 | Panel Clips 3mm 04
of product availability. GEC DUAL THERM. CKI~ 1.98 | gnc3%, 1580 | 10.692MHz 6.00 5mm o4
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P.V. TUBES THORN/FERGUSON v
C.R. MOTO
Capstan g RS
104 ABBEY STRE - SEMI-CONCUCTORS Crestaiicic R 00 ST o
ET, ode GL4850 3292/3V00/ 51.45
ACCRINGTON, LANCS (0254) 36521 Thystor TGS e o | el € SN ()
] 9 1.18 Motor As: ng .19
SONY PAHTS BB5 1EE. 32611 (T "lmsttgrr TT%%%%\’/ TX9 o5y 3 Egggé" &ml s 02
= 1.10 ing Motor V2 52.81
M HA 3v2g Capstan Mot 3V24/3V29/3V30
 MECH. REPLACEMENT PARTS 21;'37‘" 3 ) || et R S5
SEMICO bly Main SL e 2322 | Lo 3V29/3v30 32
Diode CV12E NDUCTORS Idler Kit/Rewind Kit S| c7u8 192.52 M50790SP 3 ] 7.10 Aswer Drum Motor 32,79
Diode GH3F nen || EERELEEE s 595 | Modsadl Vi B | ] V29330
Diode [S1555 E‘E'NGE" T2 | [ooward Assemoly StEale % VR & S | Hee o Motor VA NRNa 1
gloge U056 KV1810UB 25 | Guide Pin Kit SLE?/I(J;g 304 | MNI219 %ggxw ;32 Capstan Motor 3v35/r§%§@§ 5.8
el MaeR Blmem RE w5 | e 3 A%
: N h oller 3.
A L A g i
Th)em'sto: 5822333 ngﬂ”ﬁ G.42 | Cassette Holder TCKS5 & | DICidawr TXGAXIOTXI00 S| 1753 ion T REMOTE HANDSETS
gx%ﬁ e SG613 13.20 | [Ssemdly TCK44 - f20 icEsn00 3p 723 NonText T aroqy %
CX136§ KV1810UB g'gg Assembly W : T5051V X% 3'%3 37081/37101/3714/3713/51/
ox1 VTR-GEN i F/Wheel Assemb M2 96 | 16063V 9 a3 | 7791 Tex 37361/37371
(;)(1ggA gthUB ;;3 J'-&'I“ﬂt'!{s Assemmy'y m‘;gue 3.18 T5071V %?00 ‘33 | Stereo and %‘&?4/37063/37093/ ]
d er X 9063 T 49,
Mo1231p e T2 | e Aoy, SLEe 00 24 v n 1% 36 Text ey !
L o | Assenoy 142 | D0 S1 oa6  ab 114 aryaresasraes
TDA2578A e 1;:12!7 Thrust Bearing SR UpQ7AGEC 020 5 ol a0 %3 3160
.24 mbly HM ol W "'m
Please ask for a Screw Cassette Lid WMP7O 3.18 29 874
476 13940 ny part ot listed. Coll Sorng e 13 | MANUALS Picase check for availabil ety el
e T s Tinr & | oo Mo TCEIEN6N "“’ Soise Mo o
e e iE | BYRE m, 3 el R e | el T
25A SLC7UB 94 | 05 C7 Capstan Motor 9 | Jervice Manual TCE3800 1005 | iNot Drawe . 020
m TAF5A 5.28 rive Motor 34.00 service Manual It 754 3 Way T o 37141
254 835 aEN 234 295 | Service Manual o AT | Nty 1260
2SA 1027R 1CF-C820 1.42 Service Manual T)(ga 4000 Wa Twer) . 37360
%gﬁ ;:g5 SLC7UB - B BELTS gmg Manual X190 1130 | iNot ,a"w':; Unit 305 13.50
238 740C Kv2204UB 8 | Riboe WMR2 ervice Manual S ol Cora 5809 7370 e
25 TCKB88 T r Belt TC-GEN % 3vib 7.50 Button Switch Assmb3722/4 1.74
B 856 £N 9 | Lake Up Bel TC-GEN % | Spemerons 2V 5.4 (it
25C 403G SN a0l 42| Midway Pul Ben TC-GEN % | Sevice Manua Nz 1.28 2.7
25C 867A SN 25 | Ganstan Bel e % | g2nice Manua Vot 062
25 1034 GEN 234 | Gabstan Bet TC135/136SD % :nstrucnona',}}.‘a' V2 28.42 TRANSFORM
ZOM0615 5.28 Ca;‘,s’fa%%ﬁ" TC1865D 3% | Service ania N b L'"w"‘pmﬁﬂslormenggggoo& INOUCIORS
25(2:51(71119‘?6 GEN 2 Capstan Belt Lfsf%%"‘) % ‘)flesrl‘;luchon Mancal 3V 1750 mgwranslormer TX10 25.53
25C 1124 o 29 [ oot HMK3000UK % ;nam%%a'ﬂh’ilm V30 S D e X0 na
25C 1316 GE” 9 | Fast 0 R RSOt » Servioe Manua o 265 | pned utTransfomgg;gm 23.85
iGN 338 | Fowans v02850P e a4 x It Choke 348
al P :
g o Be?lelt V02850P }g% §»upp| ement to 3V35 gﬁgﬁv:}e 27.230 Mains Transformer Kgo 15j§§
SV8-729vs41 34 Capsta V02850P E Supplement p Linear Line Coit 1
25C 1413A KV-GEN pstan Belt VP2000 162 |3 o 3V35/ 124 | R X9 5.03
2SC 1475 7.8 | Forward Belt SLCY) 432 | 3va2 3V nput Choke ™ 117
25C 1982 KV1810UB Capstan Belt UB/SLC5UB % o0 i
3 ﬁ' Extension Bel gt%UB B |4 ]
oo SEERW | e TR v =
%gg 278 GEN 25 Thream:lwam Idier Belt ngmB gg Counter Belt 1 .C.R. BELTS MES'I‘:ARMEEAL SPARES -
2335 Kt SLC7 % Capstan ﬂen 7UB 25 | Counter Be 3292/3V00/3V16/3V22 Take Up R .C.R. REPLACEMENT
25 2569 SLC5/7UB 7.38 SheTies 96 | Reel Drive 12 BOSVIENV2 80| Rewin Futter Tyre 2920000 s
C 2551 KV-G 3.18 Coumer Belt 25 | Relay 3292/3V00/3V16/3v22 Tirming Gear As: 292/3'
236 2785 KLeen 18 | forart Bt SL{TME e W00 100 | Auo contl vesd 0 8
25C 3153 Kv-?UB 25 | Forward Belt St?...%‘ % n Bet 3292.3V00/3V01/ 279 | Somrsammon 3.97
250 257 Ko a8 | Bl LGB % | Unioadi V22 Vil oot PR W i
25D 725 K\1315(] 2734 | Fast Forward Bet 2L Ceu % ing Belt 3093V003V 3.28 | Fast Forward T 3292/3voo
20412 Count B Orum Moto 16/3v22 i ye  3V0013v1 1.63
230 774 ey ™t E"{“%"Bege" Stceup ell=" gerf'veBeB"en A2 A R g\?,gggvvggxsvomws, &
K elay Be % n Belt St i
Zoi | e Sl ® | Chgot o W8 | e i ]
D164 SLeols % | be coug ® | loadngBet  3v293v30 82 | T3 er ssmb V00 e
3 L. & NS e tooe 74
75 i pool Dri 0. 16509
2 408 . SWITCHES Take Up 0l Drve BenIVONTEANE 80 | Take Up Ider Assmd 3V22 upto Serid No. 27700
SUNDRIES St B k202208 33 ) amwds
P.B. Ch og | Capstan Beft W6 ser 5.28
gg:séuﬂxz BT-871 KV1810UB cor] Switch, Pu;h%wngfi ,‘(328’52"& 1340 18.86 3V35:3V36/3v38 1.?1) fl Seridl No. 16510
RF Mo:1 | tenna  SLC7UB 3138 gw!tch. Push SL8000UB 1.20 VIDEO HEAD W22 Serial No. 277
ulator  SLC6UB H P:\::c? Push Button 9 | Upper Drum Assmb 3292/3V00 S Rewind Idler 3{‘,‘”“5 : 01
SONY REM ] ) sar | T e 3
witch, Slid o8 mb 2 . 3 80
SLest OTE CONTROLs1 S, S oo fiiv e 200/3660/3V16/3V23/ Take Up Spool Ider, 2 4.08
B 9.80 | Dayback 3 V29
SLC7UB 17.40 | Swch. push RVieoUB T — SVSIIVIEIIVIEVIY Pnch Pollr o g&gggg 212
owe X 3 m W / .
@ Eﬁgg"'cg"}wélect S 5.50 mb_3V2%3V30 B | fecte  Mousmg, 30 %
A VIDEO/AUDIO HEADS - Control SLC7UB % | rynin “VIDEO LAMPS Take Up Clutch Assmb Y Eten 20.85
Ag ﬁ“"‘ﬂ'& SIC70B o Lampg |ndlcatorTX Aspg'r#b Carrer  Idler 2.36
sem SLC6UB i MAN Cassette Lal Cassett ~ 3v35/3v36/3v38
A toagn T2 | Instructon MamglA Lss(Zem VAT) Cncete ame W16 ¥ ead L 2]
rep Instruction Manual ch&‘i 2.08 | Gassette Lamp 16 Sicy Lower Door Spring 33335/3v35 T
Showassn | o o Stewe  zos | M - % | e S g z
oo Bow g | AL A - 8 | P e 8157 5%
RS e 18| EERE LR |5, pmymese
i ; | g Cassette V30
Video Head DSRLAGA SL0OOUB 4674 | SR ] s A Lmp  VBIAVR 141
back “F Shai] LSt 825 1:60 T“"E“S/MIXERS 800ST
PP128-36 Servi ua KV1400UB e Mix Booster ERS
Head  Record-Play GEN e 13 gmz mg:ﬂ:: gtﬁ;ﬂ% :gg KIT’3H ll)tlﬂﬂps KT3/K30 PARTS x’;xcmt:{) 3v29 g(‘l.sz
ba RS rvice M 8.2 : d V29 70
ck 181-3602D x| Sevee Mamal  Sicsoe i Mais decrop 2525 360V 1% 1 Dtoner W3R 5932
TCHMK3000 12 | Servioe Manual  SLCGUB 825 P RE Comvert V36r3v36 22
Mez B BTEEILELERS ) U Tuner asavaeavs 5
Pm"psngEkg!:IC COMPONENTS eI 9100 5333"32“ chroma panel ;%.gg Varicap Tuner TX9TX10 fg:gz
s smi anet T mod c i
oo ’ 50 | G8 rear o, panel ne ‘i?t plis swich £ || [l i) 1863
o 1591 speakers sm %% m g&;ﬁ?‘ cont 50 gﬁq {I':le lim | 61 goGn% pane! :ggg K30 LOPT 17.94
Thom 1500 conrs W 620 | PreTathe TECHN oS o %".‘G,B, 380 | Pover e 1250 | Ko tiend: 35| SPECIAL
Focus ool homGEC cony | DL, i PP 1 bowr pona - 4400 Lig syne pane 2148 | Selctor nit 1002 fary) 831 OFFER
CRT tube 20 GItl ! C pa -
Thom 9000 focus unit 205 | T oo bt 180 6n .;’,‘.‘:g'ﬁfaganel 750 Mark [l Ghroma panel 26.49 | TMS 1000 panel 1234 1310 | LIMITED STOC
Thom 8500 fo 8.40 cap 53 S 235 | Sound 1989 | Euro decod KS
LTt e e || B G a1 Ewlcorrec Yol 23 | top pede 1020 | Atgun L) L COMPLETE
Devca bX. 0 focus cont. 10 Focus rod - i G11 final anode lead 3~95 0PT ol O Swid es n| 61
ridge trans. .20 | Focus holder 125 611 fous unt HE Focus unit 06 | Selector unt 1 2.60 1 IF PANEL
E unit G8 - W resi y Ips R -
1.7 | AFC unit G e 368 | Sy 1002 (2l NEW INCLUD!
8.82 G11 RGB 10G diod 98 | TXT Stimlin ext m'.gg 13.10 ES
o ) S CTX EHT Lead mﬁ'm K5 et S e Ui.?1221 Loyl
36 | Diode ZTX 39 10.00 + VAT
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AERIAL EQUIPMENT
P TEL: 0254 SUNDRY VIDEO ACCESS. %t:sc{]porT Splitter 5.553
o VHS Drum Motor 25.50 C Tape
= = 36521/32611 VHS Capstan Motor 2550 | EM Pugs 2
104 ABBEY STREET, ACCRINGTON TS | oo 100
’ T S Anenuator GdB 1208, 18dB 1.80
SHEIS 41 | 97MHz Fifter 50dB 2.10
3V23 Lamps with Plug 1.95 | Cable Ciips 7mm per 100 1.18
SUNDRY EQUIPMENT FILAMENT LAMPS VIDEO PINCH ROLLERS Video Care Kit Deluxe 5.00 | Single Outiets 80
TostLead et on|esrobuss v | MM MBooonr 4| Vit chaer 7% | Agee ot "7
% . i ea r plitter
Degaussing Coil Stick 19.00 ( L23m x D1Imm o R, 433 | Sham Reel Motor 15.60 | 100M Coax 15.00
Signal Ejector 4.00 13\'/5\/23\'3“ e S 0010616 35 | Reel idler (Sharp) 2.48 | Coax Plugs per 10 1.80
Elect. Circuit Tester 1.50 i 24 381/383/386/9100/9300/9500 DD
5A Chac Bloc (12) 4 | ULLIPUT (LES) BULBS 129 22008320 ﬁ?mi mfgnve Pulley ggg J:d ol
F i A, 154, im X mm 3660-1100-7700 435 h N
.,?i‘;y“?;i‘"‘M;,m‘;‘ CO?,?,A 5 3 6V 0.025A AKAI V59700 4335 | Nat. Pan. Video Bulb 1.00 ANTIFERENCE
. : y 12414V 0.1A HITACHI V5000 4.35 SB11 Splitter 2.37
Safe Block (mains) 8.50 SHARP VC6300-6500 435 VIDEO HEAD COB11 Outlet %
13A Plug Top (box 10) 4.80 | CAPLESS LAMPS 28p S S iner/Spii
3 €S1000 Combiner/Splitter 6.15
Probes (x10) 10.90 Lé :/rnna 34 [‘J\dm 4:35\/323 g;lg Eg}%g a(m\er Unit 1; .gg
Probes (x1) 10.90 - . .
Micro P{iers 420 |12V 0.04A \YEIP(II)'I'E?AEAELT KIIssm:vsm:vsm PS3B Beta/Sony 35.00 | xS2U Xtraset 14.56
Micro Cutters 5.00 | TUBULAR LAMPS CAPPED 3p N HR3300-HR3320: Philips V2000 64.00 | 4 way VHF/UHF Amp 40.71
Philips Switchable Probes L31mm x D6.3mm HR3330:HR3360 Philips 1700 64.00 | 6 way VHF/UHF Amp 50.68
(x1. 2x10) 13.25 | 6.3V 0.154 VET 2 MEasonic passvoravieavz2 - 380 | Sanya 930019455/9500 53.00 | XGB High Gain Aerial A-B-CD-WB 17.10
Factory recon. Avo meters 119,00 | 6.3V 0:25A VEKIT 3SONY  SLCSSLCSECSSLCsoM: | Sanyo 5000/5300/5400 5300
AL 0063V 03A SLC3E: Toshiba 9600 Upper Ass. 1250 LABGEAR
Avo]Battery 255 | Tay 0158 SLCE:SLCSSA'SLCSUB: | Toshiba 9600 50.00 | cM7261 Power Unit 12V 11.80
vero Board 2591 gy 025 S scecscr | Shem 2300 58.00 | CM7262 Reg. Power Unit 12 1286
LG Solder Sucker 620 | 8v 03A T et Sharp 6300 58.00 | CM7065 VHFUHF MHA W/B 12V 15.05
Solder 500g 7.00 | 12V 0.15A SLCS:SLCTSLIOMER: .75 | Sharp 7300/7700/7750 58.00 | CM7066 1404
D.LY. Solder 45 1§v o.giA VEKIT 4 SONY gmg&wm Sharp 8300 58.00 8’6{067 UHF 12V MHA (Specify AiB or
istati 12V 0. i : 3300/9700 I 1.25
iglzdzs‘e;sSucker Antistatic 5.:(11 e NS . SLBODOUESL0g0A: ﬁ!‘n:?m [“}?\?(9 gg CM7063 UHF 12 MHA High Gain (Specny
Trim Tool , P SLBGOO:SLBGO0A:  4.50 | Hitachi VI33E/GEC 4004 35,62 | A8 orGm)
fim Tools 65VAC/90VDC Series res VEKIT 5 SONY SL3000UB 400 [ o VTTT/GEC 4100 3562 | CM7253 'Behind  Set  UHF Amg6
g:tal Ewnu o 30 | 100K for 110V - 330K for 240V | VEKT 6 PANASONIG  NV30008 3 | oentct gauge o %37'2?3 Sooond St Amp. U 13
Ida Mop Stnd. 74 i . nd Set Amp. UH! 12.72
Sidecutters sm. 1.20 | W ENDED LAMPS 20 | VET § PANAONG. Waeoopwestos. - CM7093 "genind Sel UKE. Amp 3
Long Nose Pliers 1.20 | 6V 0.04A vt 42 VIDEO TAPE Sets
Surge Protector Plug 25| 3 oo VEKT 10 TOSHBA V8600 30 | sxc £180 2.90 | CM7063 Dist. Amp. VHF/UHF 17db/outpui
Quick Set Adhesive 75 |1V 0.04A VEKIT 12 SHARP  VC6300:VC6600 400 L750 3.20 Cl2wV7108 VHF/UHE 8+1 Dist. Amp. 4325
Sm. Neon Screwdriver 40 | 14 0.0 VEKITALASANYO RVICS000 o || £ 356 | CMo700 27mha CB Suppress. 4.4
Lg. Neon Screwdriver 85 | 04 2mm VEKIT 15 JVC HR7650 250 1 ‘oa | CM6011  Outdoor Splitter (2 waxg
I.C. Inserters 118 | H£™0 o6 VEKIT 19 HITACHI V18000 37 E 153 g';’: w/B 1.
Automatic Wire Strippers 6.95| &V 006A el Tl BB | i 388 | GM9003 Flush Single Outlet 1.95
scart Plgs 50| am e . . .22 | CM9010 Flush Twin Outlet 2.04
vee 240 While 6.20 | CM9034 UHF Group Filters with DG
Scart Leads 3.50 6.3V 0.08A Stocks 6.33 | Through Pass (state A/B/CD 8.07
TA81 Car Battery Leads/port. TV Thom | 8V 0.04A i o o e )
1690191 YOt T e | 8 0gea RO ERES LVC 1700} Phiipe 1200 175 CM7022 TV o Comtm " 309
TAS1 Car Battery Leads/port. TV Thom 182\/, %_‘m SONY 2.7 '1?'2 xngd"' 50p > —1{ GM900 Flush TV/FM Outlet 320
. 35| 1 18 Srodr b Bl wwmsow |amGRe,.
Car Battery Leadsiport. TV Philps 3.95 | 14V 0.068 e gl o o 328 | + GM7271-MHA 15db 8.66 * | Televerta up converta CM7122 _ 36.20
Dynascan 467 Rejuv. 399 PANASONIC : P |+ CM7274 4 Way Dist. 21.45 * | Televerta down converta CM7057 41.01
Dynascan 470 Testers 299 | TUBULAR LAMPS (Wire ended)31p 37 27 39 s2p | 7 CM7082 UHF VHF DA 65.69 * | 7064 DA UHF VHF 28dB 30.06
B-+K tube bases Dynascan L32v2m X ([))é:A 25m pANAsomc . * CM7080/10 UHF NHA 15.71 + | 7094 DA 4 way 19.50
No. 1 9.00 No.14  16.63 U5 27 31 50p
No.3 950  Nois 1644 | OV Q.05 AL 26 20 39 50p SERVICE AIDS MULTIMETRES
No. 5 9.0 No.18 1083 | Oy 0094 e 28 34 39 569 | SERVISOL Freeze-It 1.29 | Amprobe Digital Meter AM7 45.00
. . . . 9V 0.045A e 239 48 4 96D | SUPER SERVISOL 104 Amprobe Digital Meter AM3 §5.00
No. 6 11.08 No. 19 10.83 [ 12v 0.05A o i -0 | Amprobe Vol/Ameter/Ohmeter RF3 68.00
No. g 9.33 No. g 1;.40 14V 0.05A = gERg:ggt EO:STCS g’;fe' H’f Philips Meter 2000 R. per V. n
No. 10. No. 13.86 a 3
No. 9 909  No2a 2707| PLUGS AND SOCKETS REPAIR KITS SERVISOL Silicone Grease 130 ANTEX SOLDERING
No. 13 11.11 No.25  12.57 | 5 pin DIN plugs 180° 20 | Remote control handsets for Philips sets KT3/ | SERVISOL Tubes Silicone Grease  1.66 EQUIPMENT
. : i K30 chassis inc. foit unit button matrix and | SERVISOL Aero Kiene 94
C15 computer cass. 30 | 5 pin DIN chassis sockets 180° 28 | . C15W lron 240V 6.20
5 pin DIN line sockels 180° 28 | instructions. SERVISOL Aero Duster 1.28 | €240 Element 2.75
C20 computer cass. 33 SERVISOL Excel Polish
5Y4" floppy disc s/s s/d 1.61 | S pin DIN Flugs 240° 20 | Philips part numbers: xcel Polis % (Bits 102 1.10
2M Fy Lead 7013 0 DN pugs soee 70 | Paiaame s Soper dg o feaa Glenser 2] 18 131
4M Fly Lead 1.20 |5 pin DIN chassis sockets 360° 28 | Button matrices: 432 370 37 or Fire Extinguisher 640G 3.08 821 1.10
10M Fiy Lead 1.90 | 5 pin DIN line sockets 360° 28 . 432 370 38. Heat Sink Compound 25G 1.10 | CS17W lron 240V 6.40
Figure 8 Mains Lead 62 | 6 pin DIN plugs 28 | No. 1 without Teletext, Silicone Rubber Tube 110G 2.98 | CS240 Element 2.75
Computer to TV g7 | 6 pin DIN chassis sockets 35 | No. 2 with Teletext £4.50 | 5oida Mop standard reel 77 | Bits 1100 1.10
P By R 6 pin DIN line sockets 28 1101 1.10
7 pin din to 5 pin din 98 |7 pin DIN plugs 35 1106 1.10
5 pin din to 5 pin din 98 | 7 pin DIN chassis sockets 36 ' N
Fluorescent Starter 4-80W) 1%p |7 E:R DIN line s«':ckets 3 REMOTE.GONTROL HAN D. UNITS gg%lé?r:eﬁ:ov gﬁ%
Tinned Copper Wire 8 pin DIN plugs 56 Some are original some are compatible types. Bits 50 110
14SWG 100 Amp 1.86 | 8 pin DIN chassis sockets 64 | DECCA 100/101 US Non T.Text US8513 23.80 51 110
“ag | 8 pin DIN line sockets 55 | GRUNDIG TELEPILOT 12 IR RTP20 13.87 | Temp. Controfled :
17SWG 60 Amp 1.86 RUNDIG TELEPILOT 8 IR RTPO5 P
PR A Phono plugs. 12 | GRU PO 25.10 | 30w ron CSTC 16.95
9SWG 45 Amp 1.86 | prono ch GRUNDIG TELEPILOT 160 IR RTP06 25.10
205WG 275 | phong fnassls sokets 20 | GRUNDIG TELEPILOT 300 IR RTPO7 87 | {OW lron XSTC o
225WG 25 Amp 186 | o e-societs 2 | PAILIPS G11 US Non Tex US8263 22,00 | Unit for above TCSUT 6.9
Insulated Copper Wire (0.4mm dia.) 9.11 | 2.5mm Chassis sockets 14 [ PHILIPS G11 8 way.IR Text IR8435 23.80 ML?(S Auto Repair Kit 8.40
Battery Press Studs Min. 11 | 2.5mm Line sockets 17 | PHILIPS G11 US 31 Button 69117187 21.00 | Cordless Gas Iron 15.99
PHILIPS G11 US 2 function Us8518 21.00 | 75
Std. 15 | 3.5mm Jack plugs 15 PHILIPS KT3/30 1R Tox 1934 P Tips for Gas Iron 5.00
3-5mm Chassis Sockets 24 | PHILIPS KTa30 1R No Tost 1201 Rizon 19.37 | 20 Walt Phips ron oo
3.5mm Line sockets 1B | 0 R on Te Labbedl g% Turbo Rechargeable Iron Kit 16.99
LOCKING CABLE TIES 3. gmm gtereo Jahcgsgluus o ?g el AL m -00 | Replacement Tips 2.20
Up to 25mm diameter, 100 at 54p g i 3{33 ﬁne S s % - Replacement Bulbs 28
Up to 55mm., 100 at £1.41 | 6'3mm Stereo jack plugs 36 WELLER
S mon sk ppe = 3 DATA BOOKS Heat gun 1555
SO(}KETS ELECTRICAL BA | pa% A fpm 0 (Zero VAT) EVER READY BATTERIES iai/ﬁaé,,glun tlls 5%\)« TS 57
320A Single Gang 1.30 | .D.C. plugs 36 conn. 5.90 | Pair of A-Z2N2S TV18|0 " 8.50 Séa 32 on tips 25W (MTS) 57
= - S s s o 5 | AUDIO HEADS D oTORS
320D Two Switched 3.92 | Coax plugs Each 18 | gquivalent booklet £3.25 Rods 18 | Mono record/playback
o - Pack of ten 1.80 o PP38 54 | Stereo playback 4 79
g;lOnEcl'gs A— " Line connectors 16 | TDV1 Trans. Data Dictionary 7.50 ;gsas ; ;I; gtereo record/playback ( 4.99
ne Gang/One Way Double ended female sockets 1.20 . tereo record/playback (Dolb: 6.90
320F One Gang/Two Way 1.05 caru aerialnﬁlugs 18 PP7 1.15 | Mono/stereo eraas% Y 2.25
320G Two Gang/Two Way 1.78 | PL259 with reducer 1.30 TURNTABLE DRIVE BELTS fggg 1.17 | Electronic/rotation clockwise motors
sl ElRtey e ALL £1.20 63 18 495
S ° o
CABLES 100m Crotode Clips 25 | o42 Most Thoens Mot RECHARGEABLES Evor 12V MD12517 495
FO31 2 Core Round .75mm 15.47 | In Line Socket (Metal) 25 05t Philips Models ver Read
£032 3 Core Round .5mm? 15.75 | Banana Plug b’ s RX (HP7) 13 V CASSETTE DRIVE BELTS
For somm o 3 130 S SRS e, T | D (122 e s wmy
peaker mm 1 Most Panasonic, Sony, Pioneer, Tech- m m mm
: We have a fui ui computer g H RX22 (PP3) 4.89
Coadallzsh 1350 | ™ store - com:qanmn e T803 r'vl(l:]ss’aggRSansul. Universal Charger 7.50 | %M 43 6m 43
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P. V. TUBES

HAVE MOVED
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE.

Just phone
mur order

rough, wi
do the rest.

Buy with

Access [BARCLAYCARD]
AN ]
[

Telephone: Accrington (0254) 36521

Accrington (0254) 32611

Telex: 635562 Griffin G (For P.V.)
SUPPLIERS

OF TELEVISION COMPONENTS

TRADE COUNTER OPEN MON-FRI 9 a.m.-§

p-m. SAT 9.30 a.m.-5 p.m. TRADE COUNTER CLOSED WEDNESDAY p.m.

VARICAP TUNERS LINE OUTPUT TRANS. RECTIFIER TRAYS REPLACEMENT ELECTROLYTICS MAINS DRDPPERS e
ELC1043-05 8.40 | R.B.M. T20A 13.95 | THORN 950 Mk Il 4.25 | PYE 169 (200/200/100/32) 3.74 |DECCA 20 2.08 | 0ol s
ELC104305 Mullard 1250 { RBM. A774 Mono ~ 11.74 | THORN 1400 3 Stick 5:20 | byl IPS 320 (400/400/200V) 302 | OECCA 27R47R 140 |vad P
ELC1043-06 8.40 |RB.M. 7718 22" 19.50 | THORN 1500 3 Stick 5.20 32 1DECCA 56R/6R8 140|280 108
ELC2003 16.50 | PHILIPS 320 8.70 | THORN 1500 5 Stick 5.99 | DECCA 30 (400/400/350V) 3.74 |3.B.M. A823 56R/68R 94 | £édan ‘a8
Philips G8/G9 10.50 | PHILIPS 2107300 Mono 10.00 | THORN 1600 6.50 | DECCA 80 (400/350V) 437 |RBM. 161 82(pese 0
g o (Y 720 | PHILIPS G5 950 | THORN 5000 0 .95 | DECCA 100 (80072501) . |3k o o [EE W
. .50 . [t
U341 9.50 | PHILIPS G11 1558 | THDRN 8500/8800 7.15 | PHILIPS GB {600:300¥) 233 |ovE 5y smoseR27R .84 |ECCES 98
U342 8.50 | PYE 713/731 10.00 | THORN 9000 870 | PHILIPS G9 (600/300V) 2.44 1pYE 725 56RI27R 104 | EE 15
TX10 Tuner 8.75 | PYE 725 %0° 10.50 | DECCA 17301830 5.48 | PHILIPS G11 (470/250V) 3.19 | PHILIPS 210/5050 30R/125R/2485 :
PYE 169 10,00 | DECCA 30 6.76 | PYE 691/7 (200/300/350V) 207 1.75 | ECF82 &8
’ A pecia 0 e 12 | pre 71 o0 25 LS oSl gmen 158|381
USH BUTTON ASS. DECCA 100 8.58 .50 : ion :
Decca 4 way 703 | DECCA 1700 9.00 | UNIVERSAL 6.00 | RBM AB23 (2500/2500/30V) 183 | pHiLIPS Ga/sos3 2R268R 138 | EGLS0 B8
6 way g.17 | DECCA 1730 8.58 | GEC 2100 7.40 | RBM A823 (600/300V) 3.12 | THORN 1400 152 |peree 1ag
GEC 2110 6 way 102 | QR 1875 | GG oot028 5.0 | R T20A (22000) 220\ TIORN 1a0o j|ER %
SEC Sim 8wy 1929 | GeC 2040 950 | GEC 2110 Pre Jan 77 700 | |1 Svees ((223(())//?‘%6)5/25) 328 | THORN 3500 120/E6 220
Pye 6 way (207”1"5) 1849 [T CVC 19 10.85 | GEC 2110 Post Jan '77 7.00 20 1 THORN 8000 12 0
PYe 697 repair kit 0.35 | ITT CVC 25/30/32 8.65| PHILIPS G8 Short Focus Lead 7.12 | GEC 2110 (600/250V) 214 | THORN 8500 136(Fo0 102
Pye 725-735 (also Red Mk.1) 1260 | TT CVC 20 8.60 | PHILIPS G8 Long Foeus 550 7.12 | GEC 2040 (1000/2000/35V) 1.31 | DECCA 2R5 96| F34 3’50
THORN 3000 EHT 9.95| PHILIPS G9 6.37 | GEC 2040 (300/300/150/100/50) 4. 51 DECCA 3R Modulohm 60 d
Pye 725-735 lunmg head with PCB 12.50 = B EL84 1.05
Philips G8 (ea 17.82 | THORN 3000 SCAN 7.95 P§e/Ph|I|ps K3 Tripler 12.50 | THORN 3500 £400/40V) EY86/7 68
Phlhps Ga }Iate 18.97 mggx g% };-g 'F;VE g?;’% Lead g;g THORN 1400 (150/100/100/100/1 soazow WIREWOUNO RESISTORS®  |EY500A 2.25
s 1235 | THORN 3000/3500 | PYE 713 Doubler 5 Lead  8.79 307 1 4w 1R-10K 20p | E2801 56
Hiachi 4 wa 1256 | Mains 10.00| PYE 7317725 8.75 | THORN 1500 (150/150/100/300V) 242 TW 1R-22K 26p ggﬁh ;gg
Philis G11 it 26.50 | THORN 1615 12.50| R.B.M. A823 (plug im) AV 8.75 | THORN 1500 112/300V) 3 | 110 1R-22K Bolgse 50
Philips KT3 Mod. 933 16.67 | THORN 1691 9.68 KORTING (similar to Siemens THORN 3500 1175/100/100/400/350v) 3.06 Pre Jues)* P K177 8.50
Philips KT30 8 way Mod. 1002 13.10 | THORN TX10 15.00 7.32 | THORN 3500 11000/63V) gs | (Preterred values) KTBB (Alternative
T 6VC 88 (rog] 1380 | 0RO, e :ﬁ ﬁg %2325/30 (Mulrg) 733 | THORN 3500 (1000:70V) L CARBON RESISTORS* g) 1200
&,Tcggawtﬂi;ﬁ?m 8.90 | RANK BUSHRANGER RR 7.12 | THORN 800072500 (55"0’25‘”‘33":“ 372 | aR3-8M2 w|hce W
replacement kit 22.42 | Early T16A £10.00 C C“ 8.65 | THORN B000/8500 (7007250V) 258 | 15w 3R3-0M2 30|pccss 85
GEC Conversion kit 16.50 | RANK BUSHRANGER DECCA/TATUNG 120130 6.50 | THORN 8000/8500 (400/350V) 2.82 [ 1w 10R-10M 45| pCcaos  1.40
Decca 4/6 way conversion kit~ 17.50 | Late T18A £10.00 THORN 9000 (400/400V) 3.61 12w 10R-10M 721pCr30  1.00
Thorn 8500 Push Button 6.50 5‘1507\;21000 00 1aay GEC (200/200¢150/50) 2.81 | Solg in packs of 10 per type ie. per| pCr200  1.35
T Cves 950 RECTIFIER STICKS PHILIPS 69 2200/63V 1.38 value PCIBO0  1.38
Philips TX2 13.39( Vi 90 TVI8 1.10 | THORN 4700 °/C 25V 1.32 — PCF8O1  1.13
SWITCHES & ACCESS Philios TG 14| V13 126 V20 1.43| GI1 Capacitor 7N5 1500V 140 | See extra advert on following | PCFB02 112
Onvoff gen. purpose 4A 80 pages ,-e exciting &mes on |PCFB05  1.80
celeor e FUSES Per Pack CAPACITORS New Life Exchange | PEFS6 139
3 Dn/oﬂ 0 158 type of 10 | Please add Volts Mid Price 63V V|DEO HEADS PO 14
o [T "6 | V4" QUICK BLOW VAT 15% to | 613 n 9 © |Gz 120
Gen. purpase rotary 86 | 100ma 73| aif prices 10V 2 N £22 + VAT R
om Tx 9/10 2.98 | 550ma-500ma-750ma- 1A 6 | 2 pne a7 10 inc. post & packing. B a
A push onfoft 290 | 1;S2h25ASASA 60 | including P&P 10070 blBos  1.08
R{i/gk l:l/gerzbunons (whlle stocks last) 2 ;gamkamsgéjn?aﬁ%mma 750ma. 850ma ::'ge'n"um gg 1250 . SERVflCE MlAl:lllALS EPE)ZO& %gg
X 2, 2 x > A ' ' ' ease check for availabil .
GEC 2110 tuner neons 35 ;%A‘E‘ZAF)ASA H ;;g purehasing ey g “ DECCA 80 Y 5.35 IIZH.BG 1.37
ArgseU ] 30 | 20mm ANTISURGE books OR for 20 16 100 as0 BBl
TS ovot 124 | o 250 | oS %o & PP nowinsock 30| PLBE 84
ITT mains switch + solenoid 450 | 20ma : K30 Jop|PLS04  1.65
s swild! . 160ma, 200ma 2.20 2V 10 11 100V
Rank mains switch + solenoid 4.50 315ma, 500ma 630ma, 800ma, 1A, NEW 2 13 KT3 3.90/ PL508 2.90
Rank T20 on-off switch 1.95 | Y550 16A. 2A 1.30 FIDELITY a0 15 See also SONY range. Pﬂﬁﬂgﬂm 9 S.gg
2.5A, 3.15A, 4A, 400ma, 5A 10| bgcvﬂfgns ;gg ;g Zero VAT on Manuals PYSO0A  2.30
20mm QUICK BLOW 315ma : ;
Insul':tLgtisﬂngg'::rszfmm 100ma, 250ma, 500ma, 630ma, 800ma 90 C20158E . 3(7]3 gg 450 GEC SERVICE ﬂéﬁ%q” 222
Log or Lin Without Switch Vi 30 160 20 258, 3158 A B rocaptsag 20 % MANUALS VIDEO UCLe3 182
5K-10K-25K-50K-100K-250K-500K-1M 54 | 4, £10. 4700 1.23 v 6.25| UY85 1.3
With D.P.S.T. Swilch 1" MAINS 20" mod. kit - V4100 6.25| PLB02T  4.00
Log: 5K-10K-25K-50K- 100K 1.26 | 2 34, 54, 108, 134 UL o YRR vQG1H 6.25| 40KD6  5.30
250K, 500K, 1M, 2M 2 w48 V4000H 6.2521LU8  3.00
Dual gang Controls T.T.L. 74LS SERIES 741585 98 74LS157 78 74LS244 2.20 17DW4A  4.50
16mm Rotary Controls 10K, 22K, 74HTC160 741832 90 741590 1.22 74LS158 65 74LS245 2.30 WE INVITE YOU 3AT2B 5.00
10K, 100K, 1M 1.12 74LS30 35 74LS92 65 74LS160 90 74LS251 65 | Volts D.C. TO COME AND SEE US!| 128Y7A  3.75
74LS00 58 74LS37 35 74LS93 60 74LS161 85 74LS253 95 250Vg.;;n"F|F 13:; 12504 0. w‘s v 3 We make good tea. | 12HG7  3.20
74LS02 58 74LS38 35 74LS107 80 74LS162 4.04 7415257 1.20 . 92 1500¥
THICK FILM RESISTOR NETWORK | 741503 5§ 74500 35 7415100 58 74L5163 85 74L5258 85 | 400V0.22mE 23 hpdad NEW MONO TUBES -
THORN 3500 (5 pin connection) ~ 1.98 | 741504 58 74LS42 80 74LS112 50 74LS164 85 7415259 1.70 n’ua;"mr 4 2000V 0.0052mF 1.20 MULL. A31/510 110° 12" 22.00
AR IR 2.20 | 74105 58 741547 85 74LS113 44 74LS165 1.50 7415273 1.90 0033mF 33 2500V 0.0022mF 50 MULL A345510 110° 14 2650
9000 (Circuit Ref. R7047) 2.5 | 74508 58 74L548 83 74LS114 70 74LS173 1.32 74L5283 1.3 otnr 35 ASOTTZOWR 110 207 1830
74LS09 58 74LS49 33 74LS122 06 74LS174 85 74L52931.20 ' 22mE AB1/120WR 110° 24" i
CONVERGENCE POTS 741510 58 74LS51 33 74LS123 80 74LS175 85 74LS352 1.40 3_.,:; 83 NEW TUBES
W RGBT IR0 74LS11 58 74LS54 43 7415125 85 74LS191 1.02 74LS353 1.40 ATX 56-001 95.00
50R-1 00R-200R S00R g0 | 74LS13 37 74LS55 60 74S126 60 74LS192 1.30 74LS365 75 TANTALUM POLYESTER ATX 51-00X 95.00
740514 46 741573 60 74132 63 74LS193 1.30 74LS366 82| oo apoc 42| 250V 0.01F 13 AS6/610 95.00
74LS15 33 74LS74 65 74LS138 83 74LS194A 75 74LS367 1.65 | > 100mF 90 OAmF. 16p REBUILT COLOUR TUBES
METRIC 741520 35 74LS75 65 74LS139 65 7415197 95 74LS368 65 0.22mF 16p ALL AVAILABLE EX-STOCK ON
CONVERGENCE POTS 741521 35 74LS76 65 74LS151 85 7415240 2.20 74LS3731.40 | 15y 1omF 2 GLASS FOR GLASS EXCHANGE
PHILIPS G8 74LS22 35 74LS78 65 74LS153 85 74LS241 2.20 74LS374 1.55 2omf % FROM TRADE COUNTER. SOME
10R. 15R-20R- 74LS26 44 74LS83A 89 74LS155 65 74LS242 2.20 74LS393 1.20 SmF 1.03| 400v 0.01mF 14p TYPES AVAILABLE WITHOUT
ELHMHE R 80| 74827 35 741585 39 74LS156 1.02 74LS243 220 74LS670 1.78 0.1mf 17p EXCHANGE FOR SMALL
’ ' T 0.22mF 17p GLASS CHARGE
SKELETON 4026 1.99 40688 22 4510B 76 4539B 77 17" Ad41271X 3200
PRE-SET POTS 36![[)[%3[ SERlESCMOS 40278 39 40698 22 4512B 72 4541B 96| 35  0.1mf 13 18" A47/342X (Low Focus)  32.00
S Lin or Lo 4001B 21 40288 64 4070B 22 4513B  1.68 45438 1.12 02omF 13| We are naw 18" A47/343X (Stnd Focus)  32.00
e A70RAK Mg 40028 21 40298 90 4071B 40 4514B  1.88 45518 96 0.47mF 13| Stocking 2 range 20" A51/110X 30.00
fmnare K470 40088 72 40328 1.04 40728 22 4515B 45538 2.40 1mF 13| of Thom New 19" A4%/120X 30.00
Honzantal or Vertical  10K-47K-470K 75p | 40118 31 40358 80 40738 22 45168 = 29mF 17| Life tubes. 22" A56/120X 30,00
100R2v2  16p 40128 21 4038 99 40758 22 45188 76 soces g PR A ::Iecaessear:';g for 22 8518 wo
40138 30 40408 72 4076B 80 45198 10mF 57 2 |
MULTITURN 40148 74 4042B 58 40778 22 45208 76 49608 ‘-;5 " ge costs. 26" AB6/120X 34.00
40158 76 40438 7140788 22 45218 1.68 4618 T4 oo teop i be 26" AB7/120X 34.00
POTS 4016B 42 4044B 71 4081B 22 45228 88 45668 1.20 ] 22" AS6/140X (410X) 110° 36,00
g Glan eis sim Baw mom ocwmev Slmmen, | sasodooc
40188 72 40478 70 4094B 1.56 45278 1.20 : L " AB1/ 0.00
PHILIPS G8 40108 70 4049UB 32 40998 1.20 45288 88 45828 80 | J4OPF many valued 22" A56/510X 50.00
DECCA, RANK 65 [ 40208 76 40508 32 41608 72 45298 1.04 45838 1.00 | }8OPF customers and A56 540X 89.00
4021B 70 4051B 72 41618 72 4530B 62 4584B 40| 270pF hopes the new AB6 540X 75.00
4028 70 40528 72 4162B 72 4531B 72 45858 88 | 300F additions are A6 500X 64.00
THERMAL CUT OUT 40238 21 40538 72 41638 72 45328 1.00 45078 1.84 | 63v/100V 12p| usetul P.I.L. TUBES - we can rebuld your
THORN 3000 2A Metal 2.68 | 40248 50 4060B 96 45028 72 4536B 2.64 45988 2.40 | A range of pref. values own glass ~ please ring for quotes.
GEC 2040 Metal 250 | 40258 21 4066B 43 45058 1.88 45388 1.04 45Q9B 2.0 | 22pF-4700pF Carriage cost on tubes £10 + VAT
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( INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

ALSO AVAILABLE

LEADER LCT-910A
C.R.T. TESTER-REJUVENATOR

Our top selling instrument is designed

to readily test the various characteris-

tics and rejuvenation of both colour and

B/W C.R.T's.

 Tests for shorts and leakage between
electrodes.

 Tests cathode emission characteris-
tics.

 Separately checks condition of guns.

# Removal of shorts and leakage be-
tween electrodes.

* Checks heater warm-up characteris-
tics.

# Rejuvenation of Jow emission
cathodes with automatic timing.

# Super rejuvenation with manual con-

PRICE £260 + £39 VAT

——

trotl.
* Complete with tube base adaptors.

Size: H 230mm W 330mm D 120mm, LOPT TESTER

BK’s REVOLUTIONARY DYNAMIC

LEADER HIGH VOLTAGE “LOPT’ TESTER

METER EHT PROBE
Measures up to

40 K.V. 0.C. with
SAFETY
BUILT

IN
METER

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

PRICE £25.99 + £3.90 VAT

CRT TESTER-REJUVENATOR

BK's C.R.T. TESTER-REJUVENATOR

PRICE Tests and rejuvenates blue, green &
£37.00 red guns separately. Fitted with delta and
+ £5.55 P..L. sockets. Compact size 120 x65x60
VAT mm. Supply 240V AC

PRICE £32.00+£4.80VAT

*

FULLY
GUARANTEED

Revolutionary L.O.P.T. tester. Operates
in d;namic mode which actually tests the
.T. under high voltage conditions

AC

Analogue Multimeters
Digital Multimeters
Oscilloscopes

Signal Generators
Digitai Frequency Meters
Pattern Generators

CRT Tester/Rejuvenator
T.V. Field Strength Meter
Digital Capacitance Meter
LARGE S.AE.

FOR COMPLETE LIST.

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

The new Thandar SC110A represents a break-through in oscillo-
scope development. The SC110A is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope. FITS IN A BRIEFCASE
Fult Sized Performance
* 10 MHz bandwidth. * 10 mV per division sensitivity.

* Full trigger facilities are provided including TV frame. or TV ﬂllevin?
* Runs on 4 to 10V DC vis di: le battaries. geable cells. or AC

adaptor,
* Size 255mm x 148mm x 50mm. PRICE £165.00 + £24.75 VAT
Accessories: Carry Case £5.95 + £0.89 VAT
x 1 Probe £7.50 + £1.13V.AT.
x 10 Probe £8.,50 + £1.28 VAT.
x 1/x 10 Switched Probe £10,50 + £1.58 V.A.T.
AC Adaptor £6.95 + £1.04 V.AT.

\HAMEG HM 203-5 20MHz
DUAL TRACE OSCILLOSCOPE:

SPECIFICATION:

*BANDWIDTH DC-20MHz
*SENSITIVITY CH1, CH2 2mV-50v/DIV
*TIMEBASE 40nS to 0.2S CM
*TRIGGER DC-40MHz Auto-Normal-TV
*CALIBRATION OUTPUT

*CH1 ADD AND INVERT FACILITY
*ALT/CHOP SWITCH

*LARGE RECTANGULAR SCREEN 8 x 10 cms.
*BUILT IN SEMICONDUCTOR COMP. TESTER
*SIZE 285mm X 145mm X 380mm.

*SUPPLY 110-125-220-240V AC 50-60Hz

2 YEAR WARRANTY

- ¢ .‘w"’i,

WITH COMPONENT
TESTER

PRICE

£270.00 + £40.50 VAT
Optional probes as above

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

Bn K- ELEGTR””IGS Dept. ‘T’

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR TEL: 0702-527572

P. V. TUBES

104 ABBEY STREET, ACCRINGTON, LANCS BBS 1EE.
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.)

WE CAN NOW SUPPLY ON AN
ONLY EXCHANGE “HEAD FOR HEAD” BASIS

5% [1] Newlife
VIDEO HEADS

+ VAT
inc P&P

THORN EMI VIDEO HEAD SEND YOUR
UPPER DRUM ASSEMBLIES OLD HEAD
PACKED UP
ORDER FROM 3 VHS TYPES CAREFULLY
AND WE
© o @ or ® WILL SEND
JVC MODELS HR 3660 HRD 110 HR 7200 HR 3320 HR 3300 AN
HR 7650HRD 120|  HR 7300 | HR 3330 B(()%‘“EAQ'?E
HR 7700 HR 7350 HR 4100
-1 RETURN
AKAI MODELS  |VS 9700 VP 77 VS 9300 POST
VS 9800
FERGUSON 3V16  3v31 3v29 3Vl 3V00
MODELS 3v23  3v35 3V30 3v22 3292 P V
3vV24  3V36 1 W
3v38  3V39
e NAMES
BAIRD MODELS 8904 8943 8930 8900 8928 To
8924 8344 8940 8902
8941 8922 TRUST
DECCA MODELY 8400 8500 8300
TATUNG
MoDELs | 8490 8300
I.T.T MODELS | VR3605 VR3905 VR3913 ‘
New Life Upper Drum Assembiies have been thoroughly life tested and carry a 12 THORN EMI
manth guarantee covering normal domestic use.

SUNMIMIER
CLEARANCE
SPECIALS

VHS VIDEO FROM £40 IN TENS

THORN - PHILIPS - DECCA - PYE - ITT
SONY - SANYO - ETC. ETC.

SONY C7 OFF PILE ONLY £35
SANYO 5000 WORKING £75

FOR THE BEST PRICES IN TOWN
RING 0708 861404

2 BREACH ROAD, WEST THURROCK
ESSEX RM16 INR
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HUSSAIN CENTRAL TV LTD
NEW BRANCH NOW OPEN

AT SOUTHAMPTON
BEST QUALITY AT THE LOWEST PRICES IN BRITAIN TODAY
G1l1 - 660 £25 ITT CVC 20/30C £15
PYE G11 £30 DECCA 80/100 £15
G11 REMOTE (with hand set) £45 |ITT REMOTE (with hand set) £30
G11 TEXT (with hand set) £55 TX TEXT (with hand set) - £55
G11 ELECTRONIC TUNER £30 THORN 9000 REMOTE £15
THORN 9600 £25 THORN 9200 £27
THORN 8800 £10 THORN 9800 £15
PYE 222 £10 G822 £10
GEC SOLID STATE £10 GEC STARLINE £15

MANY MORE LATE MODEL TVs IN STOCK INC.
REMOTE, TEXT, STEREO TEXT AND 14", 16" PORTABLES

All TVs have excellent cabinets

VHS: Working. Bring your own tape and try them yourself at £65

1000 Working VHS Video’s in stock from £120
Untested Electronic VHS £90

BETAMAX VIDEO'S

ELECTRONIC Beta Full working from £40
Untested Beta from £25

Toshiba 9600, 5470, Sanyo 5000, 5300, 5010, Sony C5, C6, C/.
PLUS MANY MORE MODELS IN STCCK
Prices are subject to 15% VAT and based on quantity

Deliveries arranged on quantity or call at our branches
for fast and friendly service from the professionals

SOUTHAMPTON BIRMINGHAM PRESTON LONDON CHEPSTOW
0703-777254 021-622 1023 0772-312101 01-807 4090 0291 271000
021-622 1517 01-884 1314
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EOUT TRANSFORMI
3600 DECCA 100

DECCA 110

DECCA 1730/1830
DECCA 80

DECCA MS1700-2420
FIDELITY FIVIZ/TVRI20

ERS

GEC M1201/MiSD1H
GRUNGIG 5010/6010ETC
INDESIT 24EGB

ITT CVC30

ITT CvCas

ITT CVC5-8

KORTING AZ1100 90 HYBRID
PHILIPS E2 CHASS
PHILIPS G9

PYE 691 WIRED

PYE 725 90°

PYE 731 110"

RANK 2179

3639 RANK 2718 22"
REDIFUSION MK1 CHAS
REDIFUSIDN MK3 CHAS
SANYD CTP5101
THORN I“X) SERIES
THORN

THORN 1500 Zl”

3646 THORN 1530 SERIES
THORN 1600 SERIES
THORN 1615 SERIES
THORN 1690/91 SERIES
THORN 1790

THORN 3787

THORN 3K 3K5 EHT TX
THORN 3K 3K5

PHILIPS G8 SPEClAL
PHILIPS KT3

EHT TRAYS
B861895-641
BG61897-642
B62097-642/333
OECCA 100
DECCA 1830
DECCA 80

GEC 1028/CS108
3677 1TT CVCas

3675 {TT CVC5/9
KORTING HYBRID
PHILIPS 550 G8
PHILIPS 570 {5 LEAD}
PHILIPS G!

PHILIPS KT3

PYE 691/697

gVE 125731741

SEIMENS TVK196/17
TCE 1400 LARGE SCRN
TCE 1500 1719

TCE 1500 23" &24"

TCE 1600 SERIES

TCE 4000

TCE 9000

TCE3000/3500

TV11 EHT STICK

TV20 EHT STICK

TV45 EHT STICK
UNIVERSAL EHT TRAY UK.

TV EI.ECTROLY“CS

DECCA 10/30 400X2/350V
3549 DECCA 100 400 +800 350/250V
DECCA 80/100CHAS 100/400V
FIDELITY ZX2000 330 385V
FIDELITY 7X3000 220 385V
ITT CVC20/RRI T20 220/400
ITT CVCS/9 200X2+25+75ETC
PHILIPS G11 470UF/250v
PHILIPS G9 220063V
PHILIPS KT3 200+ 25X2/385V
PHILIPS G&/GEC 2110 600/300V
PHILIPS G/PYE 731 600/300 PC
PYE 7257731 800/250v
PYE 631/697 200+ 300/350V
RRi AB23 2500X2/25V
TCE 300073500 1000/70V
TCE1500 150X2 + 100/300V
TCE3000 200 +100X2/350V

M%ED DIALECTRIC CAPACITORS

472
42713

047 1KV X1
4T00PF 1.5KV X5
001 1KV X5

SUDE CONTROLS
100K LIN STD TV
¢884 150K LIN STD TV
4874 1K LIN STD TV
4880 22K LIN STD TV
4881 22K LOG STD TV
4875 3K3 SEMI LOG STD
4885 470K LDG STD TV
4720 470R LG STO
4719 470R LM STD TV
4876 4K7 LIN STD TV
4877 4K7 LDG STD TV

PRESETS

STANDARD RANGES
VERTICAL STANDARD X 5
HORIZDNTAL STANDARD X §
VERTICAL MINI X 5
HORIXDNTAL MINI X 5

TUNER UNITS

4662 DECCA 30 SERIES MECHANICAL

4664 ELC 1043/05 EXCH TUNER

4663 ELC 1043/05 NEW TUNER

g

ELC 1043/06 EXCH TUNER
£LC 1043/06 NEW TUNER

E£LC 2003 EXCH TUNER

GEC 2100 TYPE REPAIR CHGE
PHILIPS G8 EXCHANGE TUNER
RR1 RANGER1/2 EXCH TUNER
RR1 720 NEW TUNER

RRI RANGER2/3 NEW TUNER
U321 EXCH TUNER

U321 TUNER NEW

U322 EXCHANGE TUNER
U322 NEW TUNER

U341 EXCHANGE TUNER

ES

DY802 VALVE
PCF802 VALVE
PCLB0S

PCL82 VALVE
PCL84 VALVE
PCL86 VALVE
PFL200 VALVE
PL504 VALVE

1802 VALVE
3950 PY500A VALVE

PYB01 VALVE

THORN SPARES

2920
45%0

T1590 MAINS TRANSFORMER
S

T1690 MAINS TRANSFORMER
T1690 SLOW MOT. TUN. POT
T3000/3500 A1 SWITCH
T3000/3500 MAINS TX

2908  T3000/3500 METAL CUT OUT

DEC
4616

3500 100R CONVERG POT
13500 200R CONVERG POT
73500 500R CONVERG POT
13500 50R CONVERG POT
3500 SMEG Al POT

3500 SPARK GAP .1/1500
3500 THICK FILM VID LOAD
T38000 MAINS ON/OFF SW.
4000 FOCUS CONTROL UNIT
T6818 220K BRIGHT CTRL
78500 FOCUS CONTRDL UNIT
78500 MAINS CHOKE

78500 MAINS TX

T8500 PLASTIC CUT OUT
9000 FOCUS UNIT

73000 FR1 THICK FILM

9000 OVER VOLT THICK FILM
T9000 T701 CHOPPER TX.
9600 0.3 2KV CAP

9600 CHOPPER TX T512
9600 FOCUS UNIT

T9600 SWITCH MODE TX T511
79800 FOCUS UNIT

79800 MAINS CHOKE

TX10 0022 2KV

TX10 100K TUNING POT )

2938 TXm CHOPPER DRIVER TX
0 SW NONREM CONT.

TXIO TUNER DRAWER ASSY
TX9 4" RND 15R SPEAKER
TX9 INPUT CHOKE L85

TX9 L64 BILIFAR CHOKE

CA SPARES

DECCA 100 0.01 2KV CAP
DECCA 100 BEDIGE TX
OECCA 100 FOCUS CONTROL
OECCA 100 LINE DRIVE TX
DECCA 10SER 470K SH+VOL

4603 OECCA 2230 10R FUSIBLE

DECCA 2233 PSH PSH SH
DECCA 2263 PSH PSH SH
DECCA 30 SER 3R9 RESIS.
DECCA 30 SER MAINS TX
OECCA 30 SER 47K SH+VOL
DECCA 80 470R SH+VOL

RESRSLORS
STANDARD RANGES
V4 WATT X 10

Y2 WATT X 10
1 WATT X 10
2 WATT X 10

SAFETY CERAMIC
STANDARD RANGES
§ WATT X

TWATT X 5
11 WATT X 5
17 WATT X 5

OTHER RES)!

32719

ISTORS
2M2 HV FOCUS RESISTOR

3280 22M HN FOCUS RESISTOR

3281
3282
3283

MAINS DROPPERS
3025 MAINS DROPPER RANK A640

303
3016
3031

33M HV FOCUS RESISTOR
4TM HA FOCUS RESISTOR
56M HAV FOCUS RESISTDR

MAINS DROPPER DECCA 80/100
MAINS DRDPPER GEC 2010
MAINS DROPPER THORN 3600

3030 MAINS DROPPER THORN 1600

4910

MAINS DROPPER DECCA 100 2RS

3034 MAINS DROPPER THORN 3800

MAINS DROPPER THORN 1400
MAINS DROPPER RANK AB23
MAINS DRGPPER THORN 1300
MAINS DROPPER THORN 1500
MAINS DRDPPER PHILIPS G8
MAINS DROPPER PYE 725/731
MAINS DROPPER PHILIPS 210
MAINS DROPPER PHILIPS G8 47R
MAINS OROPPER THORN 8500/8800
MAINS DROPPER DECCA 80
MAINS DROPPER DECCA 100
PYE CT200 PHILIPS 579 DROPPER

UNIVERSAL CONVERGENCE POTS

SR, 10R, 22R, 20R, 25R, S50R, 7SR,
200R. 250R, S00R

HDELITV SPAI

RES
CHOPPER TX FIDELITY CTVMR
DRIVER TX FIDELITY CTV14R
FOCUS UNIT FIDELITY CTVI4R
MAINS INPUT CHOKE ZX2000
MAINS FILTER TX CTV14R
DRIVER TX 2X3000 404387
ON/OFF SH FIDELITY CTV14R
ON/OFF SH FIDELITY CTV14S

GEC SPARES
2965 GEC 1401 CHOPPER TX
2964 GEC 1401 INPUT CHOKE

5531
4758
4759
2959

4760
am
4428
49%
4751
465

GEC 1501 MAINS TX
GEC 2100 3R FUSIBLE RES

VDR
2958 GEC 2100 THERMAL CUT OUT

GEC 2110 FOCUS CONTRDL
GEC 2110 LUM. DELAY LINE
GEC 2110 MAINS CHOKE

GEC 2110 NEONS

GEC 2114 VOL+SWITCH CONT
GEC 22K MULTI TURN POT

GRUNDIG

SPARES
GRUNDIG 5010 FOCUS VDR
GRUNDIG 5010 CONTROL TX
GRUNDIG 5010 FOCUS UNIT
GRUNDIG 5010 L515 CHOKE
GRUNDIG 50106010 LID
GRUNDIG 5011 LID
GRUNDIG 5011 SH+ SLIDERS
GRUNDIG 6010 MIXIE MOD
GRUNDIG 6011 MAINS SH
GRUNDIG 6110 MAINS SH
GRUNDIG AB400 MAINS SH

REMOTE CONTROL UNITS
PLEASE STATE MODEL NUMBER

4397

DECCA 100 NONTEXT RCU
OECCA 100 {YEST +PREST) RCU
DECCA 80/100 SERIES RCY
DECCA 90/100 N/TXT RCU
GEC 2 FUNCTION RCU

GEC C2057H/2067H RCU

GEC TELEMASTER 12 RCU
GEC TELEMASTER 16 RCU
GEC TELEMASTER 8 RCU
GRUNDIG TELEPILOT 12 RCU
GRUNDIG TELEPILOT 16 RCU
GRUNDIG TELEPILOT 7
GRUNDIG TELEPILOT 8 RCU
KDRTING 12 CHANNEL RCU
KDRTING 16 CHANNEL RCU
PHILIPS G11 NONTEXT RCU
PHILIPS G11 T/TEXT 8CH RCU
PHILIPS Gt1 T/TEXT U/SONIC
PHILIPS KT3 REMOTE RC4001
PHILIPS/PYE G11 2 FUNC RCU
PHILIPS/PYE KT3/KT30

RBM 16CH NONTEXT RCU
RBM 8CH NONTEXT RCU
RBM TEXT&V/DATA RCU
REMOTE CTRL UNIT PHILIPS G9
TCE 9000CHAS 2 FUNC RCU
TCE TX10(9653) + TEXT RCU
TCE TX10{3670)+ PREST RCU
TCE TX9/TX10

PUSH BUTTON UNITS

5218
5219
5280

4 WAY OECCA ETC

6 WAY DECCA

4 WAY HITACHI ETC

4 WAY PYE/TCE

6 WAY GEC 2110

T WAY GEC 2112
WAY T3500

6
2880 6 WAY PYE 13

6 WAY T9000

4 WAY BUSH A823

6 WAY MOO CvC9

6 WAY 520 PHILIPS

6 WAY PHILIPS 550

TIP SWITCH UNIT PHILIPS G11
6 WAY PHILIPS G11

PIAND KEY MOD DECCA 2631
7 WAY ITT CVC5

GEC 2136 TAPERED

ITT 6 WAY +VCR

6 WAY BUSH T20

ITT SPARES

2n
4501
4583
5543
asn
4787

{TT CP340 PB ASSY

ITT CP340 SLIOER ASSY
ITT Cv40 FOCUS UNIT

ITT CVC20 LINE DRIVE TX
ITT CVC20 MAINS SWITCH
ITT CVC25 6N2 2KV CAP
ITT CVC25 8N2 2KV CAPS
ITT CVC25 BRIDGE COIL
ITT CVC25 EXW LOAD CDIL
ITT CVC25/30 MAINS SW
T CVC32 DRIVER TX

ITT CVC32 REMUTE MAIN SH
ITT CVC32 SH MODE TX
ITT CVC45 CIN/OFF SWITCH
ITT CVC5 IMFD 250V CAP
ITT CVCS MAINS SWITCH
ITT CVCS SHIFT POT 25R
ITT CVC5 SUIOER BANK
ITT CVCS-9 MAINS TX

ITT CVC9 MAINS SWITCH

STANDARD RANGES

20MM (/B FUSE X 10
20MM A/S FUSE X 10
B3MA - 160MA

200MA - 5A
1.25" (/8 FUSE X10
250MA - BOOMA
1A - 5A
1.25" A/S FUSE X 10
250MA - 24

25A - A
PLUG TD P FUSE X 10
23,5710, 13A

SERVICE MANUALS

5097

5093
5123
§527
5116

§513
I

DECCA 101/100

GEC £2110-C2149
HITACHI CPT2024
HITACHI CPT2234
ITT CvC20

ITT CVC25+30
ITT CVCAQ

MITSUBISHI CT2008
PANASONIC TC2205
PANASONIC TX2234

0.66

180
120

095
070

150
230

095

5182

PHlLIPS G11 CHASSIS
PHILIPS G8 CHASSIS
PHILIPS KT3 SERV.
PHILIPS T8-£
PHILIPS TX

PYE 725 731 SER
REDIFFUSION MK1
REDIFFUSION MK3
REQIFFUSION MK4
REDIFFUSION MKS
THORN 1500

THORN 1600

THORN 1615

THORN 1690-1691
THORN 38030
THORN 3v01

THORN 3V16

THORN 9000

THORN 9800

RANK RADIO SPARES

SSZI
4842

RRI 720 SPEAKER
RRI T24E ON/OFF + VDL SH
RRI 1122 SH+VDL 22K PULL

4843 RRI A823 100K TUNER PQT

4849

RRI A823 FOCUS ASSEMBLY
RRI A823 PLASTIC CAM

RRI ABZ3ETC RING SPK GAP
RRI T20 {TYPE} FDCUS ASY
RRI T20 3K3 SH+VOL CTRL
RRI T20 9N1 2KV CAP,

RRI T20 CONTRAST +AFC POT
RRI T20 £/W CORR. COIL
RRI T20 FOCUS ASSY

RRI T20 SH MODE TX

RRI 2718 3K3 SH +VOLUME

PHILIPS PYE SPARES

PHILIPS 128711 4K7 VOL+SH

3288 PHILIPS 300 470L VDL + SWITCH

4449
5425
5418
4655

PHILIPS 570:713 IF MODULE
PHILIPS CTX-S EHT LEAD
PHILIPS CTX-S FOCUS UNIT
PHILIPS G11 100K TUNER POT
PHILIPS G11 CVC32 B/COIL
PHILIPS G11 £/W CORR COIL
PHILIPS G1t FILTER COIL

2986 PHILIPS G11 FOCUS UNIT

PHILIPS G11 GZ CONTRDL ASSY
PHIUPS G11 RND SHAFT SH.
PHILIPS G11 SQ SHAFT SWITCH
PHILIPS G11 TDA2600 HOLDER
PHILIPS G8 100K TUN P/SET
PHILIPS G8 10K COLOUR CTRL
PHILIPS G8 10K CON POT {550}
PHILIPS G8 15R CON POT {550}
PHILIPS G8 2K2 BRIGHT CONTL
PHILIPS G8 2H A1 POT {550)
PHILIPS G& 5N1 1500V CAP
PHILIPS G8 5R CONV POT (550)
PHILIPS G8 6x4” 70R SPKR
PHILIPS G8 EQUALIS. COIL
PHILIPS G8 METAL SH

PHILIPS G8 RED/GRW SYM COIL
PHILIPS G&/G11 NON REM SH
PHILIPS K12 THICK FILM UNIT
PHILIPS KT3 4X4 SPEAKER
PHILIPS KT3 MAINS SWITCH
PHILIPS KT4 THICK FILM UNIT
PHILIPS T173 MAINS SWITCH
PHILIPS G11 6X4 SPEAKER

PYE 731 47K VOL. SWITCH
PYE 731 FOCUS UNIT

PYE 731 L/H 3X 100K PSET
PYE 731 R/H 3X 100K PSET
PYE 731 THICK FILM ASSY
PYE KT2 FOCUS UNIT

PYE T194/6 SPEAKER

PHILIPS G11 SHORT SHAFT SH

THORN VIDEO SPARES {OVER 450 PARTS}

QUOTE THORN PART NUMBER IF POSSIBLE
“

5561 713292 BOOSTER .62
5562 13292 CAPSTAN BELT 348
5563 13292 CAPSTAN MOTOR 51.16
5568 713292 CASSETTE LAMP 180
5569 13292 COUNTER BELT1 0.60
5571 13292 COUNTER BELT2 0.60
5575 T3292 DRUM MOTOR a2.70
§577 13292 F/F IDLER 202
5582 13292 GUIDE ROLL ASSY 1.0
$585 T3292 LOWER ORUM ASY 80.48
5587 13292 PINCH RDLL ASSY 984
5591 73292 REWIND IOLER ASSY m
5592 T3292 REWIND RUBBER TYRE 060
5621 73292 UNLOADING BELT 0.78
5622 T3232 UNLOADING iDL ASSY 6.43
5624 T3292 UPP/DRUM KIT+MOD 3594
5629 T3v00 CAPS. MOTOR BELT 0.60
5635 T3V00 COUNTER BELT 1 0.60
5637 T3v00 DRUM MOTOR 2938
5646 T3V00 PINCH ROLLER ASSY. 3
5648 T3v00 RECORDING LAMP 24
5650 T3V00 SERVICE MANUAL 15
5655 T3V00 T/U 1DLER ASSY 635
5657 T3v00 UPPER DRUM+MDD KIT 3594
5663 T3V16 PINCH ROLLER ASSY 3
5666 T3V00 CAPSTAN MOTDR 51.16
5688 T3V00 TENSION BAND 216
5689 T3V0O TIMING GEAR 412
5692 T3V00 UNLDADING IOLER ASSY 643
5710 T3v0! TENSION BAND 216
5716 T3V16 CAPSTAN BENT 385
5720 T3v16 CASSETTE LAMP 180
5721 T3V16 CHANGE GEAR 086
57126 T3V16 DIODE STACK n
5727 T3V16 DRIVE ARM ASSY 450
5750 T3V16 SERVICE MANUAL %24
5758 T3V16 TAU IDLER ASSY 625
5759 T3V16 TAU IDLER ASSY (LA} 895
5765 T3V16 UNLDADING IDLER 643
5772 T3v22 CAPSTAN MOTOR 51.16
5773 T3v22 CAPSTAN MOTOR BAND 0.60
S1a TIVR2 CAPSTAN BELT 386
5790 T3v22 FIF 1.1
5803 Tavaz GUIDE ROLLER ASSY 839
$807 T3v22 MICRO SWITCH 425
5809 T3V22 PINCH ROLLER ASSY 3
5814 T3v22 REWIND IDLER ASSY i)
$822 T3v22 SUPP SPOOL CARRIER 400
5824 T3V22 TAKE UP IDLER SMALL 625
5825 T3v22 TAKE UP IDLER LARGE 895
$828 T3v22 TENSION BANO 216
5834 T3v22 UPPER DRUM ASSY 35.94
5840 T3v23 BOOSTE an

TV CAPSTAN MDTOR 5583

PLEASE ADD £1 25 POST & HANDLING THEN 15% VAT TO TOTAL.

THE COACH HOUSE, MUXTON LANE,

QUICK SAVE TV SPARES

FULL LIST OF OVER 3000 ITEMS SENT WITH ORDER OR SEND 9” x

TELFORD, SALOP

4" SAE. PLEASE USE STOCK NUMBER WHEN ORDERING, OR USE SET MAKER'S
PART NUMBER. ACCESS AND VISA ACCEPTED. OFFICIAL ORDERS FROM GOVERNMENT OR SCHOOLS WELCOMED. ALL GOODS ARE STOCK ITEMS.

5852 T3v23 CONNECT GEAR ASSY 656
$85 T3V23 GUIDE ROLLER TYRE 060
6862 T3v23 PINCH ROLLER ARM AS 410
5868 T3v23 REEL IDLER ASSY 287
6869 T3v23 REEL MOTOR ASSY unn
5879 T3v23 TAU REEL DISK ASSY 547
5880 T3V23 TAKE UP REEL ASSY 258
5882 T3V23 UPPER DRUM ASSY 3594
5885 T3v23 WORM GEAR SPINDLE 5.9
5886 T3v23 WORM GEAR SPRDCKET 163
5888 T3v24 BRAKE SHOE 0.60
5896 T3V24 CASSETTE LAMP 180
5893 T3v24 DEW SENSOR ASSY 9.05
5902 T3V24 F/ERASE HEAD ASSY 100
5908 T3v24 LOADING GEAR ASSY 2891
5909 T3v24 LOADING MOTOR 025
5912 T3V24 PINCH RLR LVR ASSY 062
6920 T3V24 SERVICE MANUAL 2850
5945  TIV29/30 BOOSTER an
5946 T3v29/30 BRAKE SHOE 067
5951 T3V29/30 CAPSTAN BELT 195
5952 T3v29/30 CAPSTAN MOTOR ASSY 3688
5957 T3v29/30 CASSETTE LAMP 165
5962 T3v29/30 EJECT LCK ARM 0.60
5974  T3V29/30 LOADING MOTOR 025
5976 T3V29/30 LOHR DRUM ASSY nn
6980 T3v29/30 PINCH RLLR ASSY 8.66
§981  T3v29/30 PINCH RLLR SLND 13.50
5985 T3v29/30 REEL MTR ASSY 466
5990 T3v29 SERVICE MANUAL 2585
5991 T3V30 SERVICE MANUAL 1575
5938 T3v23/30 TAKE UP CLUTCH 0.60
5939 T3v29/30 TAU CLUTCH ASSY 278
6001  T3v29/30 T/U LDG RING ASSY 27
6003 T3V29/30 T/U SPL IDLER 260
6012 T3v31 BOOSTER 2y
6016 T3v3i CAPSTAN BELT 195
6017 T3v3) CASSETTE LAMP 1
6027 T3v31 LOADING GEAR ASSY 660
6028 T3V3) LONG TRIMMING TDOL 053
6030 T3V31 PINCH ROLLER ASSY 8.66
6033 T3V31 SERVICE MANUAL a3
6034 T3V31 SERVO TEST JIG 4994
6038 T3V31 TAKE UP CLUTCH ASSY 75
6039 T3Vv31 TAU LOAD/RING ASSY 2713
6042 T3V3) UPPER DRUM ASSY 3594
6044 T3v32 BODSTER yn
6048  T3V32 CAPSTAN BELT 1.95
6053 T3v32 CASS MOTOR ASSY 945
6066 T3V32 LOADING GEAR ASSY 6.60
6068 T3V32 PINCH ROLLER ASSY 8.66
6071 T3v32 SERVICE MANUAL 1865
6072 T3v32 SUPPADG RING ASSY 258
6081 T3V32 UPPER DRUM ASSY B4
6085 T3V35/%6 BRAKE PAD X2 067
6086 T3v35/6 BRAKE SHOE 067
6087 T3v35/6 BRUSH ASSY 207
6090 T3v356 CAPSTAN MOTOR BA
6091 T3V35/6 CASSETTE MOTOR a1
6103 T3v35%6 PINCH ROLLER 984
6105 T3v35 REMOTE CONTROL 1943
6107 T3V35/6 SERVICE MANUAL 2.00
6117 T3v35/6 TENSION BRAKE 0.60
6118 T3v35/6 UPPER DRUM ASSY 3594
6119 T3v40 SERVICE MANUAL 15.00
6158 T3v29/30 UPPER DRM ASSY B9
SONV VIDEO

SONY B00OUB FORWARD BELT 120
5115 SONY C6UB THREADING BELT 120
6138 SONY C6UB CAPSTAN BELT 117
6145 SONY CTUB BRAKE ASSEMBLY 1.77
6150 SONY C5UB CAPSTAN MOTOR 5
6152 SONY C6UB MK2 REEL MTR 2,00
6154 SONY C7 DOC MTR (BHF/1100) 3875
6155 SONY CTUB REMOTE CONTROL 4375
6156 SONY C5UB REMQTE CONTROL 2063
6157 SONY C6UB REMOTE CONTROL 1813
4953  SONY C5/7 REWIND KIT 5.0
4954 SONY 6 REWIND KiT 5.0
4348 SONY SL-7/SL-T7 BELT KIT 400
4344 SONY SLC7/SLJT BELT KIT 5.50
4349 SONY SLT 9ME/J9 BELT KIT 450
GEC
6173 VA000H UPPER CYLINDER 40.50
6174 VA000H RELAY 412
6175 V4000H PINCH ROLLER 144
6178 V4000H CAPSTAN MOTOR 3878
6181 V4000H TAPE SENSOR LAMP o
6185 V4001H PINCH ROLLER 58
6192 V4002H UPPER CYLINDER 40.50
6204 V4004 CLUTCH ASSY 118
6212 V4100 AUDIO CONTROL 213
6253 V4000H SERVICE MANUAL 1050
6254 V40D1H SERVICE MANUAL 831
6255 V4002H SERVICE MANUAL 168
6256 V4004 SERVICE MANUAL 1150
6257 V4100 SERVICE MANUAL 83
HITACHI VIDEO SPARES
6214 8000 UPPER CYLINDER 3.9
6218 8000 AUDIQ CONTROL ns
6220 aom F /FWD REWIND ASSY 069
6224 RELAY 330
6230 93005 TAPE SENSOR LAMP 095
6231 TUNER 1821
6240 VT33E UPPER CYLINDER
6244 VT33E CAPSTAN MOTOR an
6249 VTIIE F/FWD REWIND ARM 435
6252 VTIIE CAPSTAN MOTOR p<ix)
VIDEO
SEE FULL LIST FOR COMPARISON CHART
6258 BETA - A VIDEQ HEAD 40.50
6259 BETA - B VIDEQ HEAD 4050
6265 VHS - A VIDEQ HEAD ns0
6266 VHS - A VIDEQ HEAD 25
6274 PHILIPS H1500 VIDEQ HEAD 50.95
6275 PHILIPS H1700/2 VIDEQ HEAD 66.20
6216 PHILIPS 2020/2 VIDED HEAD 5195
6277 PHILIPS 2030 VIDEO H 53.98
GENERAL SPARES

ANTEX 8IT 3/3 DIAMETER 145
5000 ANTEX BIT 115 DIAMETER 145
4452 ATTENUATOR | 168
4469 ATTENUATDR IBDB 137
4451  ATTENUATOR 6DB 138
5419 COLOUR CRYSTAL 8.86MHz 060
4659 HEAT SINK COMPQUND 108
5001 QUICK TEST MAINS CONN 930
4700 SERVISOL FOAM CLEANER 1.05
4453 SERVISOL FREEZE IT 1.15
4724 SERVISOL SW NER 05
4516 SERVISOL VIDED HEAD CLEANER 035
4976  SOLDER 05 KILD 8.60
4466  SUPER WICK ZMMXI SM 099
4970 TV LOOP AERIAL 055
4998 WELLER INST HEAT GUN TIP 068

696
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G11 Bridge Coil..

G11EHT Lead........
THORN On/Off SW1.00

GhEsRLREY

SENBARERBRNY
=

THORN 1615........ 1238
THORN 169041 ........9.68

Cb RewindKit....
C5/C6/C7 ViHea

E.H.T. TRAYS
wewu owysiee e [ G.G.L.COMPONENTS BUY WITH [y 51
] » -
O UTATION COUNIS WiTH US| 108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY | PPN |Iiksts
u N PHONE (0228) 20358/39693 PSS
INTEGRATED PRICE (€] PRICE| FIDEUITY THORN/SONY | THORN soct o
TYPE PRICE (£) '795|TDA2578A 295 | TYPE PRICE( B0OR....... ~1.10| Line UP Tr. LARGE RANGE OF | Universal....
AN3D3 348 ‘030 1.78 | Models 14/16/20° SPARES FOR ABOVE
..... 346 T " 1.42 | linc Mod. Board) 1285 | MAKES OF TV/
233 430 148 ARES | VIDEOS INCLUDING
2.37 90 Y 18| YO SPA RS | INSTRUCTION AND
235 .40 . ...1.48 | 5000 Pulley............595 | SERVICE MANUALS.
325 85 ! ..1.92 | 5000 Reel Motor.....&55 [  PHONE OR WRITE
25 .l.g i 188 FOR NEW LISTS. WE
by o : 1,96 CAN ALSO SOURCE
2 90 535 - 130 & SUPPLY OVER
2 125 635 320 THREE THOUSAND
o | 1.00 .39 ‘46 I/Cs & SEMI
2, 1.30 | TDA3651AQ ..3.80 - CONDUCTORS
220 :gg TDA3652 3.35 e g :
3 LB = TIP41C .48 SUNDRIES
1 TDAA4600(18P)........ 3.30 TP4z2C .48 58 Ttansductor.....225
2. A9503.... .2.35 TIP47..... .75 G611 E&/W Coil 65 ke
2 UPC1031H ..2.95 . .70 11 Lin Coil .
} UPC1032H................ 95 TIP3055.
3
2,

TX10Focus Unit....895 cs,sc?.?'e,,‘fi,ﬁ'.?.f‘ —

155 VCR Pilot Bulb....

C%/C7 Ack Head
VALVES C5/C7 DC Motor
PCF802. 1.09 | C6 Reel Motor...
PCLS2... .97 gg SM"ZN?WI
erv. Manual
PCLSS... 103 [ ¢6 Serv. Manua
PCLBS... 107 E;gerv. Manua
PL504 159 erv. Manau
KV1400UB Manual......7
PL508.... 299 | yy1810UB Manual . 155
PL509/519. 599 | (post & packing on
. manuals .95)

465

PENNNP s NNNNS DA
SOROERREIRBRAREBRRG

Sloo
ook

.3
.3 .
1 g BD701. .85
UPC130aC 298 | BPTT 1%
UPC2002H.............1 BF328.. g
BF458..
PR SPARES | GE s
7% | BFRSO. 60
395 | BR10O. 18
795 | BR103 . 95
435 | BR303. 295
2495 | BT106.. 15
9300 Capstan Motor....32.95 | BT116 .30
.6. 9300 P/Roller.... 535
..2.95 | VT11E P/Roller . 525
.4.55 | 9300 Belt Kit 155
lg VT1E BektKit.. 295
.3.35 GECHITACHI (800]250V.........cccveuenne
.10 SPARES TV PHILIPS GB(600)300V ..
.2.20 PRICE | PHILIPS G9(2200)63V ..
..1.95 | Frame Mount PHILIPS G11(470)250V ....
..2.95 | HM6251.... ..4.95 | RBM A823(2500/2500)30V ...
..4.95| STR441 5.90 | RBM T20A(220}400V ...
1.80 .90 | THORN1690/1(4700)25
.95 .95 | THORN3500(1000)70V
.60 .35 | THORN9000{400)400V ...

TV ELECTROLYTICS

PUSH BUTTONS/
NEW TUNERS

Available also a range of
C/D Transistors.
Phone or write for lists.

Export Orders
DEUVERY BY R
ALL STOCK [TEMS.

ORDERING
Please Add 50p For P/P UK.
Add 15% VAT To This Total.
— Cost.
ETURN ON

JAPANESE COMPONENT SPECIALISTS

THE SOURCE FOR ELECTRONIC
COMPONENTS

Electronics Components Distributors (Import & Export)

@®ICs
EPROM
RAM
TTL
LINEAR

@ TRANSISTORS

STOCKISTS OF:

@® DC MOTORS

@ TAPE PLAYER HEADS

@ VIDEO HEADS
(Genuine
Replacement Parts}

@® AUDIO & VIDEO
ROLLERS & BELTS

@® VIDEO MOTORS

Sony-Sanyo—Sharp~Toshiba—Matsushita—Fujitsu—
SGS—lkejiri-Mabuchi-Rhom-Mitsubishi-JVC—
Thomson—NEC-National-Motorola—Mullard—
Plessey—Sanken—Texas Instruments

TRADE ONLY

164 WEST BARNES LANE, NEW MALDEN, SURREY KT3 6LR, ENGLAND

a 01-949 2954

Telex: 914040 NIKKO
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MAKE YOUR INTERESTS PAY!!

Train at home for one of these Career Opportunities

More than 8 million students throughout the world have
found it worth their while! An ICS home-study course can
help you get a better job, make more money and have
more fun out of life! 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!)

—_—— e e ——— — — — Y

Installation

Programming

GCE over 40 ‘0’ & ‘A’ level subjects

I{ Electronics 0J %%'gr’v,?gﬂg & 0J
Basic Electronic Radio Amateur

| Engineering [] | Licence Exam n
(City & Guilds) (City & Guilds)

| Electrical Car

| Engineering ] | Mechanics ]

| Elec. Contracting/ Computer 0

| O

| Name:

I Address:

P. Code

s

s e —

International Correspondence Schools,

Dept. EGS96, 312/314 High St., Sutton, Surrey

SM1 1PR. Tel: 01-643 9568 or 041-221 2926
(both 24 hours).

N I IS G . G S S g’

\
|
|
|
|
|
|
|
|
|

)
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FIRST IN TUBE REBUILDING TECHNOLOGY

30AX; 540 SERIES!

REDUGED SERVICING COST,
FIT A DIRECT REPLACEMENT

AVAILABLE ONLY FROM CHROMAVAC.
PRE CONVERGED AS ORIGINAL.
EXTERNAL MULTIPLE UNIT NOT REQUIRED.

QUALITY

REBUILDS

LOOK! AT NO EXTRA COST

30AX PRE CONVERGED Akidl

most types of Inline Re-builds or

new ex-stock  "GSs Excrianae

Inline Rebuilds

SWITCH ON
TO PROFIT!

3,000 TV's IN STOCK—MOST MAKES

Quality range of late-
model working TV’s
including Remotes and
Teletext with Handsets.
Mechanical & Electronic
Videos.
TELETEXT from £50

VIDEOS from £45 TRADE ONLY

DELIVERY SERVICE & DISCOUNT FOR BULK

NEW AND Auto Wi:shing[gngachines
REG RADED Wa;::: Dryers
TOP NAMES gy

LOWEST
PRICES

WITH MAKERS WARRANTY

SUP
NGE

R ORKING
VIDEOS

Cookers from £160
Refrigeration from £90
Good Range of Built-In

Appliances.

lncorpo}ating MONITEC

NEW 16,000 sq.ft
WAREHOUSE

-
UNIT 22, GREEN ST INDUSTRIAL ESTATE
GREEN ST, KIDDERMINSTER DY10 1HN

Telephone (0562) 755526 or 741666

Upto 19”
Upto 22" .
Uf)to 26" ..
110°upto 22"
110°upto 26" ...
Low focus

A47 342 New
17FHP New
470EHB New

Delta only. Less 5% 5+
IN. LINE TYPES EX-STOC

Up to 22" .. From £40
Up to 26" .. From £45
Ab6 - 540x
AB6 - 540x

Bonded Coil +£5

ALL SIZES OF NEW AND
REBUILT MONO TUBES
AT COMPETITIVE PRICES

SELECTION nov ResuILDS

Please enquire types not listed

370 HFB-A37-590
370HUB

560 DYB-560DTB ...
560EGB ..
560CGB ..
560DMB................

£62

Ask for details

QUANTITY
DISCOUNT
AVAILABLE

660 AB
A67-701 ..
670CZB .
A66-540 with coil

420FSB ... £55

MIN. CARRIAGE £5
10+ CARRIAGE PAID
TERMS
Cash with order

ALL PRICES
EXCLUSIVE OF VAT

+ ASK FOR DETAILS. OUR TECHNICAL DEPT.
WILL ADVISE YOU ON PROBLEMS YOU MAY
ENCOUNTER ON FITTING INLINE TUBES

DELIVERY: By return on all stock items.
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CHROMAVAC LTD.,

PUMP STREET,

HOLLINWOOD, OLDHAM OL9 7LR
Ask for Mr Butterworth ON: 061-681 2959

& [ Y
ELECTRONICS LTD '
v

g a4ccy

that there 1s a real difference at Crickigwood Electromics
That's why you should never be without the FREE CRICKLEWOOD ELECTRONICS
COMPONENTS CATALOGUE. for sheer variety, comperiive prices and service
from the U.K 's number one 100% component shop. No gimmicks, no gadgets or
computers, just components. millions of them, all easity available by mai order
alling or credit card telephone orders. Just pick up the phone lor a pen) to get your
FREE copy now (no SAE required! You have nothing to lose

CRICKLEWOOD ELECTRONICS LIMITED
40 Cricklewood Broadway. London NW2 3ET

Tei: 01-450 0995/01-452 0161
Telex: 91 4977

L TV
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£1 BAKERS DOZEN PACKS
Price per pack is £1.00.* Order 12
you may choose another free.
ltems marked (sh) are not new

but guaranteed ok.

MULLARD UNILEX AMPLIFIERS

We are probably the onty firm in the country with these now in stock.
Although only four watts , these give superb

reproduction. We now offer the 4 Mullard modules — 1.e. Mains power
unit (EP002) Pre amp module (EP001) and two amplifie

modules (EP9000) all for £6.00 plus £2 postage. For prices of modules
bought separately see TWO POUNDERS.

CAR STARTER/CHARGER KIT

Flat Battery! Don’t worry you will start your car in a few minutes

with this unit — 250 watt “ransformer 20 amp rectifiers, case and all parts
with data £16.50 or without case £15.00 post paid.

VENNER TIME SWITCH
Mains operated with 20 amp switch,

one on and one off per 24 hrs. repeats daily
automatically correcting for the

Iengmenmg or shortersng day. An
expensive time switch but you can have

it for only £2.95 without case, metal case —

OVER 400 GIFTS
YOU CA N CHOOSE FROM

1 5 - 13 amp nng mam junchon boxes

2. - 13 amp nng main spur boxes

4 5 - surface mounting switches surtable insulated for mains voftage
5

7

TWO POUNDERS*
2P2 -Wall mounting thermostat, high precision with mercury switch and

3 - electncal switches intermediate type, will also replace 1 of 2 way switches, white thermometer

flush mounting
o - 1n flex ine swilches with neens

9. 2 - mans transformers with 6V 1A secondanes

10 2 - mas transformers with 12V 124 secondanes

11 1 - extension speaker cabmet for 672" speaker

13 12 - glass reed switches

17 2 - ultra transmtters and 2 recesvers with circuit .

19 2 - light dependent resistors o

2P3 - Variable and reversible 8-12v psu for model control
2P4 -24 wvoit psu with separate channels for stereo made for Mullard
UNILEX

2P6  —100W mams 10 115V auto-ransiomer with voltage 1appngs

2P7 —Mini key, 16 bution membrane keyboard. kst pnce over £12

2P8 —Mains mofor with gear box and variable speed selector. Senes
wound 50 suitable for further speed control

25, 4—waler swilches - 6p 2 way. 4p 3 way. 2p 6 way 2p 5 way, 1p 12 way small one £2.95, or kit to convert ths into a 2Pg —Time and set switch. Boxed, glass fronted and with knobs Controls
hold hxing and good Iumﬂ/t spindle your choice 'm normal 24hr. Bme switeh but wvthlme S dded up ¥ 15 amps. Ideal 1o program electne heaters
28 1-6 digi counter mains voitage advantage of up 1o 12 on/offs per 24hrs. 2P10 - 12 voit 5 amp mains transformer — low volt winding on separate

30. 2 - Nicad battery chargers
31— key switch with key
33 2 - zerosol cans of IC! Dry Lubricant

and easy to remove 1o convert to lower voltages for hugher
curments

This makes an ideal controtler for the
Ex-Electricity Board. immersion heater. Price of adaptor kit is
£2

Guaranteed 12 months.

11 - Power module M Unilex EP9000 t stereo
34, 96- 1 metre lengths colour-coded connecting wire -30. ® moddem . Q(X):es BanaZI?G E {ro pre-amp
3?' ;::&?‘:ﬁ:‘r&“;:ﬁ;::’sﬁsy SOUND To LIGHT UNlT 2P12 - Drsc or Tape precision motor ~ has balanced rotor and is reversible
45 1 24 hour time switch mams operated {s h ) or 230V mairs operated 1500 rpm

2P14 —Mug Stop kit — when thrown emits plercing squawk

2P15 — Interrupted Beam kit for burglar alarms, counters, etc.

2P17 -2 rev [ mnute mans driven motor with gear box, ideal 1o operate
marmor tall

2P18 - Lauidigas shut off valve mans solenoid operated

2P19 —Dsco switch-notor dves 6 or more 10 amp change over mico
switches supphed ready for mains operabon

2P20 20 mefres extension lead. 2 core — deal most Black and Decker

focis efc.

48 2 - 6V operated reed switch relays

43. 10 - neon valves - make good night hights

50  2-12V DC or 24V AC. 3 CO relays

51 1 - 12v 2 CO muniature refay very sensirve

§2  1-12V 4 CO mmniature relay

53. 2 - mams operated relays 3 x 8 amp changeover (s h )
54. 10 - rows of 32 goid plated IC sockets {total 320 sockets)
55 1 - lockng mechanism with 2 keys

56 1 - miniature uniselector with circuit for electiic igsaw puzzle
60 5~ ferrtte rods 4 x 5/16" diameter aenals

81 4 - (errte slab aenais with L&M wave coils

63 1 - Mullard thynstor Snggev module

64 10 - assorted knobs '4 spindles

65 5 - different thermostats, mainly bi-metal types.

66 1 - magnetic brake — slops rotahon instantly

67 1 -low pressure 3 level switch can be mouth operated
69. 2 - 25 watt pots 8 chm

2P21 - 10 watt ampider, Mullard module reference 1173

2P22 — Motor dnven switch 20 secs on of off after

2P24 —Clockwork operated 12 hour switch 15A 250V with clutch
2P26 - Counter resgltable mains operated 3 digt

2P27 - Goodmans Speaker 6 inch reund 8 ohm 12 watt

2P28 - Drit Pump — always useful couples 1o any make portable dril
2P29 —24 postion Yaxdey switch contacts rated SA — '/Aspmae

Complete kit of parts of a three channel sound to light unit controiling
aver 2000 waﬂs of l;ghnng Use this at home if you wish but it 1s
plenty rugged enough for disco work. The unit is housed i an attractive
two tone meu:l case an has controls for each channel, and a
master on/olf. The audio inpul and output are by 1/4” sockets and three
panel mounting fuse hotders provide thynstor protection. A four pin

and sockel faciitate ease of connecting lamps. Special price is

70 2 - 25 watt pots 1000 ohm .95 in ket form. 2P31 -4 metres 98 way interconnecting wire easy 1o strip
71 4 - wire wound pots - 18, 33, 50 and 100 ohm your choie 2P32 —Hot Wire amp meter — 422 round surface mounting 0-10A — old but
72t 1250 watt demmer Uitra ref SE20 12 volt MOTOR BY SMITHS working and defintely a bit of history
g ; - ggf remllnder ad'"““,';;‘f? GISCTET Made for use in cars, etc. these are very 2P34 —Solenod Ar Valve mains operated
panel mounting slyslo} RS - g
85 1 - mans shaded pole molor 94" stack — V4 shaft DO":':';\:' E%G‘e 38:'37)‘ reversible. S'I‘ﬁ 3"/?/”, 2P35 —Baftery charger kit compnsing mains transtormer, ful wave: rectfier
89 1 - mains motor with gear box 1 rev per 24 hours by, Iea y have a good length of and meter, suitable for charging 6v or 12v
91 2 mans motars with gear box 16 mm 1710 hp £3.45 2P36 —20 Ao meter, with shunt unused but ex-equipment ’
96 1 - thermostat for fndge 2P38 —-200 R PM Geared Mains Motor 17 stack quite powerful. definftely

1/8 hp £5.75. 1/6 hp £7.50

25A ELECTRICAL
PROGRAMMER

Leam n rour sleep. Have radio playnn%

boiling as you wake — switch on lights to ward
oﬂ intruders — have a warm house to come
home to. You can do all these and more. By a
famous maker with 25 amp on/off switch. A
beautiful unit at £2.50

THIS MONTH’S SNIP—]

1s a Presel Unit, brand new and complete except for

le also we understand lesled, soshouldwovk OK érscﬁy the
kw&?smewmrgdn ba mahould be missed, oo .

and at on sa ain that s! no( m 1 nair 5

evenﬂyoudon\wannousev\ for its original purpose. it %_1 ?r m‘.'f’mﬂu
has wonderful spares value: you will have a long low case. 9 maes I B ex-equipment

ideal if you plan o make something which has a lot ¢f 2P64 -1 five bladed fan 6'/2" with mains motor

controfs, such a case could easily cost you £5. You will have a 2P66 -1 2Kw tangenbal heater 115v easty convertible for 230V

98 1 - motonsed stud switch {sh )

101 1212 hours delay switch

103 1 - mains power Supply unit — SY

104 1 - mans power supply unit - 4'2V DC

105 1 -5 pin flex plug and panel socket

107 1 - 57 speaker swe radio cabmet with handie
110 10 - shder type volume contiois

111, 2 - musical boxes (less keys)

112 1 - heating pad 200 watts mans

113 1 - FM front end with turing condenser and data
114 1 - 1W amplifier Mullard 1172

115 1 - wall mounting thermostat 24V

118 1 - teak effect extension 5 speaker cabinet
120 2 -pc boards with 2 amp full wave and 17 other recs
121 4 - push push switches for table lamps etc
122 10 - mtrs twin screened fiex white p v ¢ outer
123. 100 - staples for thin flex

124. 25 - clear plastic lenses 134 diameter

127 4 - pilot bulb lamp metal chp on type

128. 10 - very fine dnlls for pcbs etc

129 4 - extra thin screw drvers for instruments

large enough 10 drive a rotating aenal or a tumbler for pokshing

stones etc.

2P42 - Tubular hoater 60 waltts per fi, unused but skightly storage sosed,
made by G.E.C. Perfect order (must be collected by appointment as
12t long)

2P43 —Small ype blower or extracior fan. motor msel so very compact.
20V

{

2P46 - Our tamour crill control kit complete and with prepared case

2P47 - Joy switch kit complete as previously sold

2P48 - Telepione nnging unit reduces mains 10 50 volts and changes
frequency from 50 hz to 25 hz to give nght ringing tone

2P49 - Fire Alarm break glass swilch in heavy cast case

2P51 - Stereo Headphone ampirfier, with pre-amp

2P56 —Mains molor, extra powerful has 112 stack and good length of

132 2 - plastic boxes with windows, ideal for interrupted beam switch modem; more and more lslephone/compuler operations are 2P67 —1 12v-D-12v 2 amp mains transformer
134 10 - model aircraft molor - require Ao onvoff swatch, just spm to start being performed and this modem could set you going. Price £5 2P68 — 1 15v-0-15v 2 amp mains transformer
186 2- doBTe radio speakers 5" round 4 ohm made for Radiomobile plus €1 post. 2P69 -1 250v-0-250v 60 MA & 86.3v 5A mains transformer

/2" 4 ohm 10 watt speaker and 3" tweeter

142 10 4BA spanners 1 end open other end closed

145. 2 - 4 reed relay kis 3V col normally open or c/o i magnets added
146 20 - pilot bulbs 6 5V 3A Philips

147 1 - secret switch kd with data

143 4 - socket covers (protect nquisitive tittie fingers) lor twin 13A
152 1 - ar or gas shul off vaive - clockwork operated

153 1 - ar or gas shut oft valve - thermostat operated

154 1 - 12V dnp proof relay - deal for car jobs

155 3 - varicap push button tuners with knobs

158, S—lZwayooﬂnedotD 250V

159 — 12 way connector blocks 25A 250V

162 | — 13A fused and switched spur for surface mounting of can be removed from box
for hush mounting

2P70 —1 E.MJ. tape motor two speed and reversible
2P71 -1 PAPST 240 5 hz motor

2P72 -1 115« Muffin fan 4" x 4" approx.

2P75 —1 2 hour timer, plugs into 13A socket

GOODS ARE ON APPROVAL —

these noles are often hastily writien and technical
information sheets are seldom available about the items we 2P76 — 1 Audax twesler partner 1o 5P26 speaker
have 1o describe, aso ad goto 2777 - 1 msinument box with key size 12" x 412’ wide 6" deep
ess without our having a chance to correct any mistakes, P82
ver, ev ing we sell is supplied on
undevslandmg that 1f it is not suitable for your proj
retum it within 7 days for credit. if there was a detinte error
of description n our copy then we will pay postage. It not, then
you pay the postage. Note this offer applies to kits, but only

you may

:gg 3» ;naAnsockels gooﬂmush make %ua&fown consiruction is not started. 2P89 — 120 mn _bme switch with knob
— short wave aif spaced thmmers 2- _ . b 3 . .
171 1 - shocking cor kit with data - have fun with this 2P90 90 mis. bme Switch with edgewise engraved controlier

2P91 - Panei meter size 22" x 2 scaled power facior
2P92 —Badey & Macky pressure switch 50 p s..

£5 POUNDERS*
1. 1 submersible

172 10 - 12V 6W bulbs Philips m e s.

178 3 - oblong amber mdicators with hiiputs 12V
180 6- vound amber mdu:alars with neous 240V
181 100 - p.vc grommets 98

FANS & BLOWERS

'oods extractors
5t5+£125post 6" £6 + £1.50 post

182. 1 - short wave tun oondenser 50 ot with Var 4" x 4" Muffin equipment cooling fan 115V £2.00
184 ]/4 three gang (umnqmcondenser each section 500 ;fwuh mmmers and good length 4" x 4" Muffin equnpnt\gn;ocoollng lan 230/240V £5.95 2 V%"‘e . o p";’g:'m a":‘g‘ a 1ap which when brought
" 5" Plannair extractor over the basin swilches pump and when pushed back switches
188 1 - plastc box sloping metal front, 16 x 95mm average depth 45mm actor of blower * 15V suppli ith 230 1o 115V adaptor £9.50 + off, an ideal caravan unt
2 — double pole 20 amp 250V flush mounting Swich — white gZE;g;t o o odlwi loliisacacy g Sambmmwrmncasesm'awlo750wm
}3} g - g g famo ""::’es'n'ms hie All above are ex computers but guaranteed 12 months. o mslmwaum' mra"scm: e . complete s
SRl R 10" x 3" Tangental Blower, New. Very quiet — supplied with 230 to isolafing ransforme ki service bench safe

195 5-BC lamphoiders brown bakelite threaded enlry

19 1 - flex simmerstat for electric blanket soldenng iron etc

197. 2 - thermostats, spindie setting — ad|uslahle fanoe for ovens etc
199 1 - mains operated solenord with plunger 1

200 1 ~ 10 digil Switch pad for teiephones et

20t 8 - computer ard switches with knabs, pcb of vero mounting
206 20 - mires 80 ohm, standard type co-ax off white

11 1 - elecinc clock mains dnven, always nght bme - not cased

16 1~ stereo rr&amp Mullard EPS001
32 2 - 12V solenonds  small with plunger
36. 1 - maws transformer 9V 1 amp ry C core construction

41 1 ~ car door speaker {very fiat) 6 2 15 ohm made for Radomobile

41 ~ speakers 6" x 4 4 ohm 5 walt made lor Radiomobile

43 2 speakers 67 x 4” 16 chm 5 watt made for Radiomobile

44 l - mains motor with qqar ~box very small, toothed output 1 ;pm

45 - slandard sae pots /2 meg with dp switch

socket on double plate with fused spur for water heater
2- mams nansfomets 9v 124 secondary spht pnmary so ok also for 115V
267 1 - mains transformers 15V 1A secondary p ¢ b mounting

89 50 3 5V torch bulbs

115V adaptor on use two in series to give long blow £2.08 + £1 50 post
or £4.00 + £2.00 post for two.

IONISER KIT &
Refresh you home, office, shop. work room, etc. with a negatve
1ON generalor. Makes you feel better and work harder — a
compiete mains operated kit, case included.

£11.95 plus £2 00 post.

TELEPHONE BITS

Master socket (has surge arrestor — nnging condenser e\c): and lakess 'E, T.

ug. .

xtension socket
Dual adaptors {2 from one sockei)
Cord terminating with B T. plug 3 metres .
Kt for converting old entry terminal box to new B.T ‘master sockel,

3 ;1; T"’""é"‘"ﬁ‘”ﬂ‘}."'s e 100 on compéete with 4 core cable, cabie clips and 2 BT extension sockets£11.50 5p3424v5Am transformer

ten turms 3 watt pot Spi ohm mnmadmmamdwwmmwmkeypadm
292 5 wo plate brown baketdte cerh MlNl MONO AMP on p.c.b. size 4" x 2 (app.)
293 50 sircon diodes mixed uamark Fitted volume control and a hole for a tone 5P37 24 hour me switch, 2 onvofts and dlockwork reserve, ex Elec. Board
294 50 Germanum (rznsns(nr? mixed and unmarked control should you require it. The ampiifier up 1o 50A. Add €1 post
Jg ;0 g‘,"&g?‘;‘aﬁ‘g‘g’c‘"{ pmsd has three transistors and we 5P41 5" extractor fan, quiet runner sh. gnid 12 mths.
97 1 cover for 24hr fime switch ret BD45 estimate the o 10 be 3W rms. 5P51 200 wat auto , toroidal wound and encapsulated 230-115v
% % 15 amy wdpm’""ﬂ sbrownb::aehle me"\memmcalsmt‘aamilbemduded mmmmwmmm

matns solenoid with plunger com amp.
301 10 ceramic magnets Mullard 1* x 38 x P rfect condition, offerad at the ve L|GHT CHASER KIT moor diven swiich bank with
m : mpo!eaw?ycﬂamm;;:emcharoesw\tm lowpnceoltisonch or 13 tor £12.00 connection diagram, used in connection with 4 sets of X-mas makes a
stereo amp 1 watt per
E } mh’mmm?cw?m ! rest . J & " Bu ELECTR“:AI_ very eye catching desplay for home, shop or disco, only £5 ref 5PS6.
ute, speakes ery t0 make musical car
07 s Memaltses 15 g vaods el 128 I-I- o HOVE (T) VALVE F:RE AMPdewbedﬂmeAugETl 13 3 oy
urret tuner (blax Y'e mmln" AD circult if you intend irying it, we can supply

309 12 adaptable legended knobs /4" spindie 9 3 250-0-250 + 6.3v mains transformer our ref 9 ¢ £1 post
10 2 oven thermostats valve bases
11 1 Clare Elliot sealed relay 12V BRIGHTUN SUSSEX BN3 50l ?&n 19 Srps ; ms 2,,100
12 sl Ewcrod L 8 Chacetis) MAIL ORDER TERMS: Cash, P.O. o coque wih oder Orders under  Taggle swiches dpst 3 dp 4 way roary swich 80394
14 1 12° 8 watt min flvorescent tube white £20 add £1 serwice charge. MO"““'Y account orders ed from 1 meg single gang pot 4 for £1 80391
15 1 £ 4 watt min fluorescent tube white schools and public companies. Access & Bicard onders acoep\ed 100 + 100uf 320 electrotytic 2 for £1 BD392
16 1 round pw kettle plug with mouided on lead Brighton 0273 734648 Bulk ordon write for quote. 4uf 300v 4 for £1 80393
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wicwl  EAST CORNWALL COMPONENTS |a

NEW 1986 CATALOGUE is now available — range of components greatly increased — over 136 pages fully illustrated. Price £1.00 per copy (free upon request
with orders over £15). Includes 50p Credit Note, Special Offer Sheets, Order Form and Pre-Paid Envelope. Order your copy now — will be sent within 7 days.

. 7415190 0.82
kN Rk kR kR SEPTEMBER SPECIAL OFFER SONY T.V. & VIDEO SPARES INTEGRATED CIRCUITS. __(£) EACH JEborlis, Ulos
L Idler Kit SLC5.SLCT (Rewind Kit) A670-634-8A  £4.80 ;2? 0-35 STKO18 620| 7415193 0.98
|| ANTEX XS 25W SICE  (Rewind K] A6706331A  £306| 741 025 \TAjld6P  460)74S14 075
SOLDERING IRON / Video Head SLCIUB A£76-2088A  £45.05| Ao 380 | TA7204P 150 ;4%32 g-g:
Powered by ordinary lighter G : SLCS/CECT A£76-2129A  £43.05| AN240P Sa2 [TA72058F 130 Jaisiee 0.96
fuel. 60 mi:s cont rYjseg adj > Motor Kit MT General X-354-931-41 BTT6218 1.98 | TA7222P 232 | 7415221 0.85
temy cont vse gk S £14441 CA301AT  0.80 | TAAS50 0.50 | 7412240 T80
P NORMALLY = Limiter Assembly SLCTUB  X-335-331-00 CA258 066 [TAAG11A12 350 | Jalas4y 050
10/60W Price £13.90 20 £245 | CABOICM 1.20 | TAD100 290 | 74,5242 094
vewwrxxrwns|f6 Power Switch KV General 155482011 CA3020 230 [TDA120A  0.80 | 7478243 0.94
CERAMIC KIT 50 VOLT - 4.99 mso|Caes 1o |assSaTu om | uiBe o
125 CAPACITORS Diodes ICs Thyristors Belts Transistors Switches . B 5 a
6 EACH VALUE WITH ORDERS OF £1 000 and over Remote Controls Instruction & Service Manuals ﬁﬁ;‘égw ‘1);3 ?gﬁ,g’:o 1:;% ;:’igggz ;gg
Eh [FUSES [ 10 12V LA4422 3.20 | TBAS30 120 | 74 5257 0.73
ZENER DIODES ZENER DIODE ces per RECHARGEABLE LC7131 4.90 %ﬁgggc :gs 7415258 075
KIT 20mm Quick Blow. 100, 125, 160, 20%, 3220“3,;52300 59|_o &%ela UNIT 5\:473‘;47N 32 S50 = ;ﬁg;g ;g
400mW Plasic  3V-75V Bp each 1 3 800mA, 1, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3A. . 20mm Time y. . B I
T Plaste 302000 Vg ot T0EL 80 400 M/W 100, 125, 160, 200mA £1.80. 250, 315, 400, 500, 630, BOOMA. £1.00. 1, ﬁi_bca;‘f;‘s";rjc‘;gs“mid LM380N8-P  1.15 | TBAB10S 120 741503 120
15W Flange  47-47V £126 each® 5% ZEli\Ncivaﬂ?SES 125 16.2,25.3.15.4,5, 6.3A 86p. 1" Mains. 2,3, 5,7. 10, 134 85p. | ."7pi 0 TSR M0 t“nﬁ?ﬁ?m‘“’ ; ;g Eﬁggglslﬁ 4'33 ;:tggg g,;g
25W Plastc  75-75V 64p each® comp'ete with inlet 20 | TCAZT0SA 802 .
e e e SOLDERING BOOKS andoutetsockers | EMIGAN 032 |TOATO0e 495 |arsies e
“Only avaible whie stocks Iom SOLDERN (B0oks | S fne |QMION pas |TOMTOON 456 | raisaes 050
EQUIVALENT BOOKS holder. This giving 12V g Al a, i
CHART RECORDER SPECIAL Soidering Station complete | SionfRLERT, FEOY £995| from & very aeat and M515 15 3'1 3 s o 7aLS307 us0
Brand new 3 channel pen recorders complete with charts. Full | with 30W or 40W Iron {state | anee yo(UME 2 £9.75{ tidy unit. Approx. RaE: 125 loatasaa 180 | JarS3ee 080
spec. upon request. Price £40 + £16 p&p + VAT. a5 o itcomplers | .B0th volumes 181041280 875 XIS MC1330P 160 | TDA2002 1.80 | 7415374 1,00
[RESISTORS _.CARBON FILM 5% withsteel & piug attached 11 og 1< $M0S 03] 509 , [1ESTHP M3 210 |TOAZ020 490 |rasrs o0
1AW 1RO to 10M (E12 Range) 2p each. 15p/10. TSp/100 | CS 1BW. as abave  10.90 |+ vy g 5.9 NESSe 230 | ToA2140 290
1/2W 2R2 to 10M (E24 Range} 2p each. 15p/10. 75p/100 | Antex 15W iron 5.75 |/C" [IN VOLUME 2 £5.99 SAAI025 254 | DA2160 250
W 10R to 2M2 (E12 Range} 7p each. 65p/10. 6.00/100 | Antex 18W iron 5.95 Both volumes £9.99 S & TDA2522 275 | 4000 0.19
2W 10R to 2M2 {E6 Range) 8p each. 70p/10. 6.00/100 | Antex 25W iron 6.20 | RISTORS A to Z 490 1KV 3.50f 18 SN7222§N 70 B 370 | 2000 0
Antex oler 320 | TRANSISTORS A to 2 g0 8V 56 100,120, TOAS32 280 | 4902 oioa
X ¥ 3 A . i
RESISTOR KITS — each value individually packed JIEUICIEIERES 220 méz"i'svmﬂ'?e:h‘ 3N gsg T P {"3222% 3%2 %8(75 ggz
; Soldersucker 450 LTISECTION ELECTROLYTICS -
1/aW pack 10 each value E12 - 10R to 1M 610 pieces 575 | . . UPC57562  1.48 | 4008 059
1AW pack 5 each vaiue E12 — 10R to 1M 305 pieces 3.35 | Spare nozzles for THORN 850 100+300+ 100+ 167300V 180 | Opc741G 0.92 | 2009 as
T2W pack 10 each value E12 - 2R2 10 2M2 730 pieces  7.95 | Soldersucker Rl NIVERSAL 1400 150+ 100+ 100+ 100 + 150/320V UPC1156H 275 | apio 039
12W pack 5 each value E12 - 2R2 10 2M2 365 pieces 475 270 UPC1182H 275 | aom1 023
W pack 5 each value E12 - 2R2 10 1M 353 pieces 1525 1500 150+ 150+ 100/300V 290 | odi2igH 180 | 4012 otsd
2W pack 6 each value E6 — 10R 10 2M2 317 pieces | SERVICE AlDS | gggg :%xﬂm Tooras0v g.g OPCI370C2 250 | a0r2 o
Switch Cleaner 1.24 |To charge AA. C. D and PP3 Ni-Cads q 8000 400/350V 210 | UPC2002H 278 | 4014 0.58
0 Circuit Freezer 1.40 |Price 4.50 8000/8500 2500+ 2500/63V 199 4015 058
RESISTORS - WIREWOUND. Generally 5% Foam Cleanser 122 |Rechargeable Batteries 8000 7001250V 215 m 2016 038
2.5W - 0.22 10 270R ~ Avaiiable in preferred values 0.15 | Aero Kiene 1.4 A8 "1HPT) 1V 85p each 1000770V 0.80 4017 054
4W - 1RO to 10K - Available in preferred values 0.18 | Plastic Seal 138 {¢(Hp1ny 218 W19 sach 9000 400/400V 300 | 741 500 0.24 | 4018 05e
7W - 0.47R to 22K — Available in preferred values 0.15 | Excel Polish 196 5 (HP2) 30 JWE210 cach | Fimer Amp 4700125V 095 | 540501 054 | 4019 0.59
TIW - 1RO to 22K - Available in preferred values 0.18 | Aistat Spray 124 |pp3 B 106358 oot | DECCA 12/73370 ;gg:;gg/gmaw ggg a0 oizsll 4020 e
17W —1R0 to 22K - Available in preferred values 0.28 1400 Duster 148 R T e b 240803 024 | 4021 058
5“0"”’:0 o :-‘1’2 2004200+ 150+ 50/300V 2.52 ;gtggg g»’;’: :g;g g.gg
Video Head Cieaner -10 |, of Battery Holders 600/250V 1.8! . .
SRFLASIEN 1. TV MAINSIDROARERS: Fire Extinguisher 328 [N range i TS 2004200475+ 25350V 290 | 741508 024 | 4024 0.43
GEC2010 8R + 15R + 17R + J0R + 63R + 188R  0.95 Silicone Grease 2201100V 195 1741509 0.24 024
GEC 2018 10R + 15R + 19R + 70R + 188R 115 | Aero B TELEPHONE SPECIAL PHILIPS  GB 600/300V gfg 74LS10 0.24 | 4026 0.89
Philips G8 22R + 68 R 0.80 | Ditto Tube 1.66 G8 G9 600/300V 2 741511 0.24 | 4027 0.44
Philips 70 6R + 124R + B4R 0.68 | Heat Sink BT App Telephone Plug + 3m Lead  £125 G11 4707250V 18 74812 0.24 | 4028 0.44
Philips 300 118R + 148R (with link} 0.85 | Compound 1.10 |BT App Master Socket inc Wiring instms TG9 1200/532)/ PTREEY 35 |74s13 033 | 4029 0.73
RRI A840 250R + 14R + 156R 50W 1.05 | Solda Mop £285 Ech' . 148 ;gg:gmgégy 28% |2als1a 0.48 | 4030 0.33
RRI AB16 302R + 70R + 62R 078 | mm 0.4 |BT App Secondary Socket £135| 697 Senes 200+ 300 20 | 70818 | P 128 |
Thorn 1500 3503 + 208 + :142“ *d‘I.SK + 317R 11’:;; Ditto 0.06mm 0.76 |4-way plug 0p each RANK 300-+3 v 175 | 7aL519 0.44 | 4033 125
Thorn 800020 Baa" T a9R en 095 |Industriai Reel BT 4-Core Cable per metre 15p/m AB23 2500+ 2500/30V 150 |74LS20 0.24 | 4034 140
JLCIQEY Tpsaofy 128 (1)612mm Ll £2.90 |Cable clips for above nZIT/W‘mmA éﬁg@% ;;g ;3@2 gg: ﬁgg 20%
m X ¥ .
Plus Many More. Please enguire. ! Liaad eabiny 593
VALVES (S A XSEER Y BY TRANSISTORS -~ DIODES k¢ price (€} | 1 Price (£) | Type Price (L) | Type Price () | 74LS26 0.24 [ 4039A 270
Enquiri re wel. | FCB8 14 B} § agﬁs 048 Bma 026 | BUI26 140 | ORP12 08 |74LS27 0.24 | 4040 058
nquiries are wel | gy 300 | Type Price (£)  Type Price (€] | gcsay 012 | BF180 027 { BUT33 190 | R2008B 120 [741528 0.24 | 4042 048
atve not fsted hera, | PE900 140 | ACI27 028 BCI8 016 )\ orB 0.10 | BF181 027 | BUZ08 130 | R20108 120 741830 0.24 | 4043 0.42
1 Price (£) | PCCB8 0.80 | AC128 030 BCN9 028 | proag 012 | Br182 032 | BU20S 1.30 | R2540 2n | 741532 0.24 | 4044 0.48
A;‘; as0 | PCCB 0.75 | AC128K 034 BC125 MlaBorC 0.0 | BF1&3 032 | BU206 150 | TIP30A 032 |74LS33 0.24 | 4049 0.38
AZat 198 | PCCI89 0.85 | AC141 058 | BC140 027 | Bcsag 0.10 | BF184 0.30 | BU208A 140 [ TIP31C 039 | 74LS37 0.24 | 4050 0.34
DAF36 1.00 | PCF8O 0.95 | AC141K 038 | BC141 024 | AorB 0.10 | BF185 028 | BU326S 175 | TIP32 035 [74LS38 0.24 | 4051 0.68
DF96 0.7 | PCF82 0.95 | AC142 0.56 | BC142 0.24 | BCS50 0.10 | BF194A 0.15 | BU407 1.10 | TIP33A 055 | 74LS40 0.24 | 4052 058
DK36 265 | PCF84 0.75 | ACt42K 038 pC143 026 | AorB 0.10 | BF195 092 | BUX80 370 | TIP3sA 070 | 741542 0.50 | 4053 0.58
epnl 295 | PCF86 125 | AC15 045 | gC147 0.18 | BCS57 0.10 | BF22aJ 020 | 8U¥20 275 | TIPa1C 042 {74L547 0.79 | 4066 0.44
DY86/87 066 | PCFB7 0.50 | AC152 045 BC1478 0.14 | BCSS8A 0.10 | BF240 0.30 | BUVE9A 260 | TIP42 044 | 741548 0.85 | 4068 024
DY802 095 | PCF200 1.95 | AC1S3 057 | BC148 010 { BCY70 0.16 | BF241 030 | BUV69B 198 | TIP47 042 | 74LS51 0.24 | 4069 024
V850 250 | PCF201 1.95 | AC1S3K 0.46| BC1488 0.12 | BCZ10 3.21 | BF244A 030 | BY100 0.80 | TIP121 063 | 74LS55 0.24 | 4070 024
CVao1s 2.90 | PCFBOO 120 | AC176 0.30 | pC1a9 0.10 | BCZ11 260 | BF257 022 | BY103 050 | TIP2955 070 |74LS73 0.30 | 4071 0.24
E180F g50 | PCFBOT 1.05 | AC176K 038 | BC149C 0.4 | BD124P 0.70 | BF258 026 | BY122 0.60 | TIP3055 058 1741574 0.33 | 4072 024
EABCSO 0.98 | PCFB0Z 1.05 | ACt87 0.28 1 BC157 0.10 | BD129 090 | BF258 030 | BY126 0.10 | TIS88 050 | 74LS75 0.44 | 4073 0.24
EAF42 1.50 | PCFBOS 1.60 | AC187K 0381 BCi58 0.92 | BD130Y 068 | BF262 0.34 | BY127 0.08 | TIS90 027 | 74LS76 0.38 | 4075 0.24
EB91 139 | PCFBOG 120 | AC188 028 | BC159 012 | 8013t 0.36 | BF263 0.38 | BY133 0.06 | Y728 014 | 741583 0.88 | 4076 0.68
EBC41 2.00 | PCFBO8 1.60 | AC188K 0.38 | gic 0.4 | BD132 0.38 | BF270 030 | BY135 0.35 | Y969 280 | 741585 0.82 | 4077 0.24
EBFBO o.7s | PCLB2 100 | ACY22 150 | BC160 0.30 | BD135 0.26 | BF271 028 | BY164 0.45 | INA001 004 | 74586 0.35 | 4078 0.24
ECCB1 1.00 | PCLB3 250 | AD142 088 | 8C161 030 | BD136 0.26 | BF273 022 | BY179 0.56 | INa0O3 0.05 | 74590 0.48 | 4081 0.24
€CC82 0.90 | PCL84 1.00 | AD143 1.10 | pC1s88 0.20 | BD137 0.28 | BF274 0.34 | BY182 0.80 | IN40O4 0.05 741591 0.90 | 4082 0.24
ECCaa 1.00 | PCLBE 0390 | AD143 0.72 | BC169C 012 | BD138 0.30 | BF294 0.46 | BY184 038 | INADOE7 007 | 741592 0.54 | 4085 0.58
ECC84 o.s0 | PCLBE 250 | AD161/162 1.20 | BC170/A/BIC 0.16 | BD139 0.30 | BF336 032 | BY187 0.65 | INa1ag 0.04 741593 0.54 | 4086 058
£CCss 095 | PCLBOS 1.05 | AD162 0.52 | BC171/AM 0.10 | BD140 0.28 | BF337 028 | BY189 675 | INS400 012 | 741895 0.60 | 4089 122
ECC86 2.80 | PDS00 290 | AF114 120 | BC172/B/C 012 | BD142 126 | BFI38 028 | BY198 064 | IN5402 093 | 74L596 1.20 | 4093 037
ECCas 9.26 | PFL200 1.85 | AF115 210| BCI7/ABIC 024 | BD145 182 | BF355 037 | BY199 072 | IN5405 016 | 7415107 0.40 | 4094 0.70
ECC189 oss | P13 150 | AF116 210 | BCI1SZAB/IC 0.0 | BD150A 0.72 | 8F371 027 | BY206 0.14 | IN5406 047 | 7415109 0.44 | 4095 093
ECF80 120 | PL36 175 | AF121 056 | gCigaL 0.12 | BD160 1.58 | BF450 038 | BY207 016 | IN5408 019 | 74(S112 0.44 | 4096 0.98
ECF82 oss | PLB2 075 | AF124 042 | (ALDLC 0.10 | BD165 045 | BFas7 0.36 | BY210:400 0.21 | 2N21224 034 | 7415113 0.40 | 4097 265
ECF83 190 | PLIS 200 | AF125 053 | geewABC 010 | BDIE3 0.70 | BFRS1 036 | BY210/600 0.24 | 2N2222 030 |740S113 0.39 | 4098 078
ECFB6 170 | PLSO4 140 | AF126 0.58 | BC183L 0.10 | BD201 052 | BFR61 0.32 | BY210/800 028 | 2N2904A 048 | 7415122 0.68 | 4099 0.75
ECH35 375 | PL508 2.70 | AF127 038 | LA LB LC 0.10 | BD202 057 | BFR90 0.36 | BY227 0.22 | 2N2926G 014 | 7415123 1.00 | 4161 0.96
ECHB1 1.40 | PLE19%09 525 | AF139 040  BC184 0.10 | 8D204 050 | BFT41 068 | BY228 0.46 | 2N3053 030 | 7415124 115 | 4162 0.96
£CHB4 150 | PLBO2 550 | AF178 228 | ABCLLCLB 0.0 | BD222 0.80 | BFT43 0.86 | BY238 0.65 | 2N3054 060 | 74,5126 0.50{ 4163 0.96
ECL85 0.75 | PY81/800 1.10 | AF239 0.50 | BC207 0.15 | BD225 0.40 | BFYS50 022 | BYX10 020 | 2N305§ 065 | 7415132 0.60|4174 0.96
ECL86 s | PYB2 1.75 | AF2735 140 | gcorzvamc 090 | BD232 0.45 | BFYSt 0.22 | BYX36/150 0.40 | 2N3703 0.10 | 7415135 026 | 4175 100
EF80 ors | PYe8 080 | AL100 540 | gca1z 0.09 | BO234 0.30 | BFYS2 0.22 | BYX36/600 048 | 2N3773 280 | 7408136 042 | 4195 099
EFB6 1m0 | DYB00A 220 | AL102 440] LA LB 0.10 | BD235 0.30 | BFY90 0.80 | BYX487300 070 | 258337 180 | 7415138 0.4 | 4501 0.38
EF1 200 | reel o0 | asva 520 | BCZI¥ABC 010 | BD236 0.38 | BFY90S 134 | BYX55/600 030 | 25C1038 084 | 7413139 0558 | 4502 058
EF95 1.68 | UaFa2 128 | AS217 200 | gC213L 0.10 | BD237 0.38 | BR10O 0.25 | BYX71/600 1.18 | 25C1172Y 1.70 | 74,8145 0.93 | 4503 0.38
EF183 090 | UBCat 3000 | AU110 280 | (ALBLC 0.10 | BD410 0.76 | BR101 040 | C106D {400V)  0.48 | 2SC1173¥ 088 | 74,5147 1.64 | 4507 0.45
EF184 1.00 1 yBCa 150 | Av102 440 | pcazr 0.1 | BD434 058 | BR103 050 | E1222 030 | 25C1279 050 |74 5148 1.28 | 4508 128
EHI0 0.98 | UCCBS 0.75 | 840C200 1.03 | gC238 0.12 | BD438 0.58 | BR303 275 | Es024 030 | 2SC1306 092 | 7405151 070 | 4510 0.54
EL34 3.25 | UCF80 1.20 | BAT1O 0.68 | gC251/AB 0.14 | BD439 0.85 | BRY39 0.50 | MCR106/5 120 | 25C1413A 270 | 74,5153 0.70| 4511 0.54
EL36 196 | uCHaz 250 | BA11S 0.14 | gC262 0.20 | BD4at 1.00 | BRYS6 042 | MEG413 0.70 | 2AC1449 060 | 7415185 055 4812 054
ELB) 6.8 | Uchar 200 | Ba12) 0401 AB 0.28 | BOS07 108 | BSXx20 0.30 | MEBO02 0.26 | 25C1507 060 7415157 0.45 | 4814 110
= i | yerez 1% | Barzs 038 | 8C301 030 | 80520 120 | BSY52 035 | MEU21 0.62 | 25C1678 100 7412158 058 | 4315 120
ELB6 090 | UFa1 425 | BAMB 0.16 | B8C302 030 | BD68? 088 | BSY35A 0.25 | MJa0o 0.45 | 2SC1758 088 | 7415160 062 | 4516 0.60
EL509 7.8 | Ures 250 | BA1SS 0.12 | BC303 030 | BD?707 0.88 | BT100A/02 0.90 | MJ295S 1.00 | 2SC1909 120 | 7415161 0.68 | 4517 2.70
EL519 7.95 | ULes 175 | BAIS7 0.28 | BCI07A 018 | BOX18 1.00 | BT101/300 2.75 | MJ3000 1.80 | 25C1923 030 |74 5162 0.70 | 4518 0.48
EM80 085 | uvsy 115 | BB10SB 030 | BC317A 012 | BDX32 148 | BT101/500 325 | MJE340 046 | 25C1945 288 |24 5163 0.68 | 4520 0.05
EMB4 175 | 221 1.60 | BB105G 048 | BC3z3 0.90 | BF115 0.32 | BT102/300 3.60 | MJE520 0.44 | 28C21953 070 | 741S164 0.74 | 4521 1.10
EMs7 255 | 6AT6 125 | 881108 042 | BC327 0.16 | BF11? 050 | BT106 1.95 [ MJE2955 1.60 | 25C1957 070 | 7405165 110| 4522 120
EYS) 090 | 6ave 150 | BC107 0.10 | pc3zs 0.16 | BFI19 082 | 8T116 1.20 | MJUE30SE 140 | 25C1969 28 | 7473166 150] 4526 058
EY8aE] 0.8 | &Ca 100 | A or B 092 | BC337 012 | BF120 038 | 81119 3.30 | MPSAOS 0.30 | 25C2028 073 | 7405168 va8| 2527 064
AT sl || G 120 | Bcios 010 | Bcas 012 | BF125 042 | BT138600 130 | MPSAI2 0.30 | 25C2029 20 | ad170 10| 2538 oles
E7a1 T | S50T 280 aBorc 0.13 | 8C3s0a 024 | BF127 0.41 | BTIS15608  ©.30 | MPSLO1 034 | 25C2078 105 | Jais173 098 | 4831 120
EZ81 0.80 | 6xBG 27s | BC109 0.10 | BCast 016 | BF154 0.94 | BTY79/400R  2.80 | MPSUOS 1.0 | 25C2091 070 | 74,3174 0.75 | 4532 064
GY501 140 | gKp6 650 | ABorC 0.14 | Bcad0 0.38 | BF157 045 | BUT04 1.80 [ MPSUOS 118 | 25C2098 290 | 7415175 0.70| 4536 250
732 120 | 17AU6 200 | BCU15 012 | grasy 0.40 | 8F160 023 | BU10S 1.20 | MRS502 0.40 | 25C2122A 320
KT66(GEC) 18.00 | 30FL2 1.70 | BC116 012 | BC461 0.58 | BF167 0.32 { BU10B 1.75 | MR854 o8a | 2sc2314 0.80 ALL PRICES SUBJECT TO
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Learning, coping and doing

Learning is something that many of us find tricky. But what exactly is learning? It
depends of course on what one is learning about, or to do. Important that last
distinction. There was a time when learning, in the sense of the formal acquisition of
knowledge, was the province of a very small minority of the population, those who
attended the universities. Yet everyone had to do a certain amount of learning in order
to operate successfully in society, i.e. get by from day to day and do a job that brings in
an income. For many learning consisted of the apprenticeship system — learning by
doing, by acquiring skills passed on by those who already possessed them. The
traditional apprenticeshif) system seems long dead, killed by the age of equal opportu-
nity and education for all. It had two great disadvantages. It tended to lock people into a
particular type of job for life, and it prevented anyone else from doing particular types of
job if they wanted to. We live to this day with the legacy of demarcation disputes and
skill shortages.

One thing that helped to kill off the apprenticeship system was the increasing technical
content of many jobs. The more complicated a job becomes, the greater the need for
formal instruction. The problem becomes more acute as the pace of technological
change increases. Those who learnt their electronics in terms of the thermionic valve had
to start all over again with the advent of solid-state electronics. This sort of thing led to
talk of the need for continuous retraining throughout one’s working life. The great
question here is how well we’ve succeeded in going about this, and whether the formal
processes of education have been effective.

These problems are particularly relevant in the field of electronics, and seem to me to
bring out the fact that by and large people get on surprisingly well despite a lack of
formal training. Just consider the servicing of consumer electronics equipment. There
are still those who started off dealing with valved radio and audio equipment before
graduating to TV sets. The dreaded complication of colour followed, and when one
looked at the formal explanations of how it worked one shuddered. Yet most of us soon
got the hang of it and the air of mystery evaporated. The same can be said of the change
to solid-state technology. The latter has enabled great strides to be taken in increasing
the so%)histication of consumer electronics products — imagine a teletext decoder built of
valves! So digital techniques, once confined to obscure books on computers, started to
appear in the domestic telly. Did we all rush off to the local college to acquaint ourselves
with this new subject? Not at all, and I suspect that many people were soon wielding
their logic probes without giving too much thought to the matter.

Video added a whole new field of complications. New signal processing techniques
coupled with a need to understand automatic control systems. Before long we were not
only having to take servo systems in our stride but microcomputer control of functions as
well. And if you decided to keep out of video you nevertheless found that the
microcomputer chip was beginning to do its stuff in TVs as well. Is this all? Well
microwave technology is now a part of the domestic TV scene as well with the advent of
satellite TV transmissions. Yet somehow or other we’re still coping!

If the educators had their way we’d all have to traipse back to their halls of learning to
find out about these new technologies as they came along. In practice of course there
simply isn’t time for those in full-time employment to go off for weeks/months to follow
a formal course — while the educators are in fact in the same boat! A nice irony here. It
has often taken a long time for formal courses to catch up with advances in technology.

I often wonder how we’ve all managed to cope with this flood of innovation. The fact
that we have seems to carry some sort of message for those in education: that the
experienced person can pick up a surprising amount of knowledge without going through
formal educational procedures. 'm not saying that one can acquire an in-depth
understanding by a process of assimilation. Design knowledge and practical knowledge
are different things. In past times one might have talked about theoretical and practical
knowledge. But a concern with theory nowadays is something that takes us into the
realms of research.

One of the great problems is the way in which information is presented. It’s so easy to
make things seem more complicated than they really are. Add to this the fact that what’s
new always seems to be a bit mysterious and you soon have a rather off-putting
prospect. Yet quite often a simple analogy, a rather good diagram or a couple of brief
sentences that manage to get to the heart of things will unlock a whole new range of
understanding. The moral here seems to be that if we can find ways of putting things
across simply life will be made a lot easier for us all. There are unfortunately always
those who want to do the opposite. They like to cloak their knowledge in obscure
terminology or simply to adopt terms that are singularly unhelpful to those who are
uninformed. An example of this is when techniques or devices are called after their
inventors rather than by what they actually do. By all means give credit to the great
innovators, but it doesn’t help the rest of us to perpetuate their names in this way. Surely
the classic example of this sort of thing in recent times is the adoption of Hz instead of
c/s, something that none of us can now avoid. It simply amounts to pulling the wool over
people’s eyes unnecessarily. Oh yes, you get rid of the /, which is very clever and
efficient: but ¢/s is self-explanatory, Hz isn’t. Avoid unnecessary confusion and we shall
grobably all manage to cope with new techniques as they come along. Without having to

ecome apprentices, and without having to return to the classroom every couple of
years.
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Servicing the Fidelity ZX3000

The ZX3000 chassis is used in many Fidelity colour TV
sets including the CTV14S (later versions), the CTV20,
the CTV2022, the CTV20R, the CTV2024, the CTV22,
the CTV22R and the CTV2224. Several of these models
incorporate remote control.

The Usual Symptoms

Whilst the chassis is generally reliable it does have one
nasty tendency. It likes to go dead, blowing the expensive
chopper transistor and fuse. After careful tests the service
engineer fits a nice new BU426A transistor and a 1-6AT
fuse. When he switches on he’s rewarded with a good
picture and prepares to refit the back. Then suddenly,
after anything from five to thirty minutes, a loud bang is
heard and to his dismay both the fuse and the chopper
transistor have once more failed.

To make life more interesting, in all the chassis we've
handled the components on the main PCB are not
identified by letters or numbers. You'll now understand
why Pete recently sat by his bench sadly contemplating a
ZX3000 chassis together with a little heap of useless
BU426A transistors and 1-6AT fuses.

The ZX3000 chassis uses a self-oscillating chopper
power supply circuit based on the Siemens TDA4600
chip. Regulation is achieved by varying the mark-space
ratio and frequency of the drive waveform provided by
the TDA4600 chip. Follow the procedure outlined below

David Botto

and you'll find these sets straightforward to service. Many
other chassis nowadays use the same basic power supply
circuit, so you’ll find this information of wide application -
failures are usually due to the same causes.

Power Supply Circuitry

The power supply circuit, with a simplified block dia-
gram of the TDA4600 chip, is shown in Fig. 1. The 240V
a.c. mains supply is fed via a push on-off switch and fuse
F1 to the mains filter coil T1. In remote control models a
relay mounted on the mains switch provides remote switch
off. In some sets the mains filter capacitor C81 is fitted
across the output from T1 whilst in others it’s designated
C251 and is fitted across the input — the alternative
arrangment is shown in Fig. 2. So far we’ve had no
trouble due to the mains filtering components.

Bridge rectifier D3-6 develops, via the surge limiting
resistor R80, about 350V d.c. across its reservoir capacitor
C86. Note that if fuse F2 has been removed or has blown
and the set is switched on then off it takes some time for
C86 to discharge via R81. To avoid giving yourself a nasty
shock, use a 2-2k{) resistor to discharge C86 before
handling the chassis.

The positive side of the power supply is connected via
fuse F2 and the primary winding 12-14 of the chopper
transformer T2 to the collector of the BU426A chopper
transistor TR3. The emitter of TR3 is returned to the
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Fig. 1: Power supply circuitry used in the Fidelity ZX3000 chassis
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negative side of the 350V supply. Notice that T2 isolates
the rest of the set’s circuitry from the a.c. mains supply.
Since the power supply circuit itself is not isolated from
the a.c. mains supply an isolated bench supply trans-
former should always be used when servicing the ZX3000
chassis. Notice too the special isolator units.

As soon as mains power is supplied and the set is
switched on D7 charges C87 via R82 and R83. When the
voltage at pin 9 of the TDA4600 i.c. reaches 4V with
respect to pin 6 an internal reference voltage of 1-12V
switches on within the chip’s complex circuitry. More
internal reference voltages then appear within the i.c., and
as the voltage across C87 rises to 11-8V internal switching
turns on an extremely accurate, temperature stabilised 4V
supply which is used to power all the internal circuitry
except for the chopper transistor’s base drive amplifier.
It’s this stabilisation that makes the circuitry within the
TDAA4600 largely independent of mains input voltage
variations over quite a wide range.

Resistor R91 is connected between the positive side of
the 350V supply and pin 4 of the i.c. It charges C90 to
produce a sawtooth voltage waveform at pin 4. This
sawtooth is added to a switching waveform within the i.c.
and appears at pin 8 as the drive waveform for the
chopper transistor — the drive is via R84, choke L (L2 on
some Fidelity circuits, .13 on others) and capacitor C93.
As TR3 commences to switch on and off energy is
generated in the chopper transformer’s primary winding
12-14. The current induced in winding 11-10 charges C87
to 12V via D8, taking over from the start-up supply.

Feedback is obtained from winding 9-8 of the trans-
former. Pin 2 of the chip is linked to tag 8 of the
transformer via R89 and R92: when the voltage at pin 2
falls to zero, corresponding to zero energy in the trans-
former, the cross-over detector tells the control circuitry
within the i.c. to switch TR3 on again. D10 rectifies the
voltage across tags 9-8, producing a voltage of some
—22:6V across C91 for regulation purposes. This voltage
is applied to pin 3 of the chip via R88 and the preset PRI.
Pin 1 of the i.c. provides a reference voltage for the other
end of the resistive chain R86/7/8/PR1. R86 with C89 form
a delay circuit while C88 stabilises the frequency under
excess and no-load conditions.

An excessive overload across the secondary windings 7-
2 will reduce the voltage developed across winding 11-10
and thus the voltage at pin 9 of the i.c. When the voltage
at pin 9 falls below 7-5V the drive to TR3 is removed.
Normal load variations simply vary the voltage developed
across winding 11-8 and thus across C91. This in turn
varies TR3’s switch-off time, via the internal control/
triggering circuitry.

The h.t. rectifier D13 charges C100 from one of the
three taps 2, 3, 4 on the transformer — the correct tapping
for the c.r.t. size must be selected. The h.t. should be
112V for a 14in. tube, 119V for a 20in. tube and 150V for

r' ' -
T l | l I
1
H C251 e  MAAJ Degauss _
] 0-47-[ “““ circuit 03-D7
1
|
T—o o~ o i (
Tl
R:
Mains
isolators
(o—
3, (o140

Fig. 2: Alternative mains filter arrangement.
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1.30-4.30 pm
Sat 10 am to 12 noon.

a 22in. tube. To set the voltage, turn down the brightness
and contrast controls, connect a digital voltmeter across
C100, then use a plastic tool to adjust PR1 for the correct
voltage. Check the voltage after the set has been operat-
ing for half an hour.

R93 and ZD2 provide the 33V tuning supply. D11 and
C98 provide a 25V supply for the sync/timebase generator
chip IC4. Note that a major change occurred fairly early
in the production of the ZX3000 chassis. In the early
version the sync/timebase generator chip IC4 is a
TDAGS8IB0 and the field output chip is a TDA2170 or
TDA2270 (in this version the TDA4600 is referred to as
IC7): in the later version IC4 is a TDA2578 and IC6 a
TDA3651, the TDA4600 being referred to as IC8.

Tackling a Dead Set

So what to do when confronted with a “dead” ZX3000?
Remove the back and examine the mains fuse F1. If it has
failed with no signs of blackening the cause may simply be
ageing. Fit a new fuse and if the set starts to work you’re
entitled to heave a sigh of relief. Let it run for several
hours before returning it to the customer.

If F2 has failed however you’ll almost certainly find that
TR3 has zero resistance between all its connections. You’ll
now need to unslot the aerial socket from the chassis and
take out the two little screws at the side and near the front
of the PCB surround to withdraw the chassis. To get at
the components you’ll then have to take out the five
screws that hold the circuit board to its frame.

The line output stage can be isolated by removing or
disconnecting one end of R97. This enables the power
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Fig. 3: Positions of the main components, and those re-
ferred to in the text, in the power supply. TH1 is the
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Fig. 4 (left): Waveform at the base of the chopper transistor
TR3 with F2 removed from its holder.

Fig. 5 (right): Applying an external 12V supply when check-
ing for line drive.

supply to be operated when there’s an overload in the line
output stage.

If TR3 and F2 have both blown, replace the following
components — do this even if they appear to be in order
when you check them (Fig. 3 shows their positions on the
component side of the board). First R91 — strange things
tend to happen to this resistor. Secondly C88 — if you've a
capacitor checker to hand, check the value of the replace-
ment before fitting it. Thirdly R85 — again check the value
before fitting. You'll find it essential to replace these
components or else you'll almost certainly end up with a
pile of dud BU426As, as Pete did. Fit a new BU426A of
course, but don’t replace F2 for the moment.

Next carefully check D7, D8, D9 and D10. Then check
R84 out of circuit, using a digital multimeter with low
ohms compensation or allowing for the resistance of the
meter leads.

Use your component tester or a capacitor tester to
check €93, C87, C89 and C91. Finally measure the values
of R82/3 to ensure that they are correct. If you've the
slightest doubt, change them. You’ll generally find how-
ever that R91, C88 and R85, which must all be replaced,
are the cause of the trouble.

With F2 still out of circuit, connect your scope to the
base of TR3 via a 10:1 probe, with the chassis clip to
TR3’s emitter. Connect the set to the mains via a variac or
tapped transformer, switch on and increase the supply
voltage slowly. As the voltage is increased you should see
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the hefty waveform shown in Fig. 4. Note that this is not
the waveform you’ll see when the set is working normally.
Though you might tend to suspect the TDA4600 when
faced with a dead set we've yet to have one fail.

Disconnect the set from the mains supply, discharge
(86 and replace F2. Check the BUS08 line output transis-
tor TR5 with your component tester, then refit R97.
Connect a digital voltmeter across C100.

Reconnect the set to the mains supply via the variac or
tapped transformer and gradually increase the input. You
should now obtain both picture and sound. If you've been
tempted to omit replacement of the components we've
mentioned, just turning the TV set up on the variac to see
what happens, you might well get the picture and sound
accompanied by a loud whistle from T2, indicating that
the power supply is working off frequency. This will be
followed by the usual loud bang from F2.

Line Drive Checks

If removal of R97 proves that the fault is not in the
power supply (it almost always is), check the BUS08 line
output transistor TRS and the BY228 efficiency diode
D16. Also make sure that 25V is present at the cathode of
D11 (incidentally there are two 25V lines in this chassis,
the other one being derived from the line output trans-
former via D18).

To check for line drive, first carefully desolder and
remove the MC7812 12V regulator, with R97 still discon-
nected. Connect a mains-isolated, regulated 12V supply as
shown in Fig. 5. Switch the set on and check once more
for 25V across C98. Connect the scope’s 10:1 probe to the
base of TR5 to see whether the base drive waveform is
present. If not, move the probe to the collector of the
BF460 line driver transistor TR4. This transistor can fail.
If necessary go on to check for drive at the base of TR4.
This comes from pin 7 of 1C4 if it’s a TDA8180 or pin 11 if
it’'s a TDA2578. You'll easily see which i.c. you've got —
the TDAS8180 has 24 pins while the TDA2578 has 18. In
addition with the TDAS8I180 there’s no line hold control
while with the TDA2578 the 5V regulator, transistor TR1
and the ceramic resonator are omitted. The test procedure
for line drive is identical whichever type of chip is used.

Where a TDAS8180 is used, make sure that the S5V
regulator supplying pin 24 is in order. The two types of
i.c. used in position 1C4 seldom fail, so don’t suspect them
until all else has been checked.

If there is line drive at the base of TRS the next step is
to check the rectifier diodes fed from windings on the line
output transformer - D17, D18 and D19, all type
RGP15]J. It’s easy to check for an overload elsewhere in
the circuitry by removing D17 and D18 in turn, with the
mains switched off first of course.

Because the line output transformer is of the diode-split
type we anticipated problems when we first started hand-
ling the ZX3000 chassis. But to date we’ve not had one
failure. As mentioned before, when you've got a dead
ZX3000 you'll usually find that the fault is in the power
supply rather than the line timebase.

Protective Varnish

In conclusion, when the repairs have been.completed
spray a little circuit varnish on the connections you've
soldered. With this particular chassis, be sure to leave the
varnish to dry for at least an hour before switching the set
on again.
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CHROMAVISION

MANCHESTER and BIRMINGHAM

061-736 6333

021-784 2561

WORKING VIDEOS HUNDREDS OF ELECTRONIC VIDEOS WORKING
100’s IN STOCK NOW IN STOCK

WORKING, NON WORKING + UNTESTED TV’s

AT LOW, LOW PRICES

MOST MAKES

THORN, ITT,
BUSH, PHILIPS, ETC.

WORKING SETS FROM £25.00
TELETEXT, REMOTES, BASICS

ALSO COLOUR PORTABLES, NORDMENDE, T.X. ETC.
CLOCK TRIMS FOR 3V16/22 VCRs £2.00

CASH ONLY

CHROMAVISION, 95 LANGWORTHY RD, SALFORD, MANCHESTER M6 5PH

BRI

All prices subject to V.A,T. —]

LANGWORTHY R

WE ARE HERE
Only 2 minutes from
end of motorway

~ LIVERPOOL ST

2
§
<
QO
$
2
T

Open 6 days a week
9.30 a.m.—6.30 p.m.

Sundays by appointment

5,

/\ A\ sapELTA N

FIELD STRENGTH METER
MODEL TC-402

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

FEATURES

® Covering FM and all TV
bands (UHF/VHF) including
CATV freq. ® Digital tuning
display (3 digits) for direct
frequency readout.

® Accurate 10 turn tuning
potentiometer.

® Built-in loudspeaker
enables monitoring of sound
in AM/FM.

® Meter measurement in
voltage and dB from 20uVv
(26dB/uV).

® Continuity tester 0-500
Ohms.

® Fully portable (battery).
® Sturdy carry case.

PRICE £249 + £37.35 VAT

@ Satellite TV @

Stockists of 4, 11 & 12GHz Equipment. Dlstrlbutors for:

ECHOSPHERE S =
[Pz

DH Satellite TV <]
) 4 ANTENNA

Specialists in supplying to Dealers

| Harrison Electronics

CENTURY WAY, MARCH, CAMBS., PE15 8QW. ENGLAND

m\\\\\%

@ CHAPARRAL

OMMUNICAT

TELEPHONE: (0354) 51289 TELEX: 995801 GLOTLX-G REF: H25

U.K. POST PAID, export enquiries welcome, Visa/Access or cheque with order,
payable to B.K. Electronics. Official orders welcome from Govt. Depts., Colleges.
P.L.Cs etc. Large S.A.E. for technical leaflets of complete range delivery normally
within 7 days.

B. K. ELEGTRONICS oot T,

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX, SS2 6TR TEL: 0702-527572
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TUNERS + TUNERS

% If you repair sets regularly — phone us today
and we will dispatch immediately — no need to
send cash ‘up front'.

% All tuners dispatched by first class post for
receipt by you the next day.

% All popular tuners/tuner repairs supplied ‘off
the shelf'.

% Unusual types repaired same day as received
(subject to spares availability).

TELERART iremre sz

Phone: (0902) 29022.
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June’s Daughter

Les Lawry-Johns

You may recall me telling you a while back about a
frustrating call on June, when her dog Piddler pinned me
to the floor and was about to tear my throat out just
before he recognised me. Well, her daughter got a relative
to bring her set down to me and carry it in for her. It was
a large 26in. ITT set fitted with the CVCS chassis. Yes, an
oldie — but in good condition. The report was that the
picture went off but the sound stayed on.

I switched it on and when it had warmed up my neon
glowed when brought near the PL509 line output valve.
So the line output stage was active, but there was no sign
of a raster — or sound for that matter. I tested this and that
and when I checked the voltages in the sound i.f. stages
dance music blared out.

“There you are” said June’s daughter.

“That’s radio music” [ growled.

The same music came through when I was checking the
final vision i.f. transistor and this suggested to me that the
fault was in this stage. Now most of you know how
difficult a fault in this section can be. I switched off and
cold checked the BF123 transistor (T17). I couldn’t get
any readings from base to emitter or base to collector but
I wasn’t sure where I was in the confined space. So I
reasoned (?) with myself. If the BF123 was open-circuit, [
could hold a BF197 across its contacts as a check. Switch
on again and allow the set to warm up. Sort out a BF197
and hold it in position, base to base etc. True TV sound
burst out and a picture appeared on the screen.

“There it is” screamed June’s daughter. ]

This scared me (women’s voices do) and I withdrew the
BF197. The sound and vision continued and I gave a
sickly smile.

“Aren’t you clever?” said June’s daughter.

“Aren’t 1?7 1 agreed, wondering what the hell had
happened. Tap the vision i.f. stage and move it about a
bit. The vision and sound continued whatever I did. Pull
the aerial out and switch off.

“We'll put the back on and pretend it’s finished. Then
we’ll switch it on again to surprise it. That’s what we'll
do.” And that’s what we did. The picture was now grainy
and horrible though the sound was o0.k.

“Bloody tuner’s up the creek” I bawled. “It wasn’t a
minute ago.” So off came the back cover and I moved the
tuner about a bit. A lovely picture came on then went all
grainy again.

I removed the covers and laid the tuner on its side.
Resoldering the r.f. amplifier transistor’s base and emitter
connections did the trick. After that it wouldn’t go grainy
again. We put the rear cover back and tried again. It was
still all right. So they took it away, after 1 had warned
them that the sound and vision could fail again at any time
as I didn’t trust it. The set hasn’t been back so I suppose
it’s still all right. But what brought the BF123 to life — if
indeed it was faulty? Perhaps it’s me that’s faulty? I can
imagine E.T. chuckling away down there in Sussex. “Yes,
it’s you who's faulty Les!” Well I know I'm silly but the
inspector of taxes had my books last year and couldn’t
fault them: there’s not many can say that! And I did check
the soldered edge connectors, so there.
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You'd think the way I natter on that I don’t have any
real troubles. No so. Take the Thorn 9000 that came in
the other day for example. 1 put a new tripler in it last
week and this week it came back with the report that it
was “no go — probably the switch”. It wasn’t the switch of
course and there was plenty of h.t. at the collector of the
R2540 Syclops transistor. I moved over to the line driver
transistor and found that there was only 12V or so at its
collector instead of around 150V. The same voltage
readings were obtained at its base and emitter. Like a fool
I dallied around the subpanel for a while, finding wrong
voltages all over the place, also aware that I'd had this
trouble before and had solved the matter in minutes. At
last I listened to the voice in my head. It kept saying
“thick film unit”.

I got one off the shelf and fitted it, telling myself that it
wasn’t going to help matters. When I switched on again
the e.h.t. rustled up. I knew it was going to be the thick
film unit all along of course. It’s just that I like to give
myself a bit of exercise every now and again.

The Family Dawe

I've mentioned the brothers Jack and Oven Dawe
before. I've just discovered that there’s another. Ray. I
couldn’t believe it. All I can say is that their parents must
certainly have had a sense of humour.

Ray said he had a set that didn’t like odd numbers. We
asked him what it was. It turned out to be a Ferguson set
fitted with the TX10 chassis, and it wouldn’t select
channel one — or three or five etc. “You’ve a duff chip” I
told him, hoping I was right.

He brought the set in and sure enough a new SAA5012
remote control receiver/decoder chip restored normal
channel selection. Peace was thus restored in Ray’s house-
hold. He’d altered the selectors so that 2 gave BBC-1, 4
gave BBC-2, 6 gave ITV etc. but his wife had said that
interferring with the set would bring bad luck. She was
right.

After we’'d replaced the chip and reselected the pro-
grammes the set worked for one day then gave up. He
brought it back and we investigated. I lowered the rear,
i.f. panel and the set behaved itself, showing a nice picture
and producing nice sound. I raised the panel and it lapsed
into sullen silence. Feeling a bit annoyed I lowered the
panel again and everything. was all right. Inspection
showed that the cable loom was subject to pressure from
the i.f. panel when it was raised and that the insulation
had punctured. Only a slight movement was required to
put the cableform out of risk. I seem to remember having
had this one before, but such is the state of my deplorable
memory that I can’t recall when it was. The set now
functioned correctly however and Ray had to face his
wife . . . “I told you so™ she said.

This and That

Stan from SEME had popped in to take an order. He
also wanted to know if I'd seen Ray Ling the Chinese
fence. Daft, isn’t he? Shortly after he’d gone a nice couple
popped in to say hallo. They were from Blackpool and
being in the area had decided to run Les to ground —
they're regular readers. Thanks for calling, Chris and Jill.
Hope to see you again sometime. Also hope you weren't
too disappointed. 1 did get that set done. Can’t remember
which one it was, but I was in a bit of a dither over it for a
while.
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Tele topics

BUOYANT FIRST QUARTER

CTV deliveries to the trade during the first quarter, at
865,000, increased by 12-3 per cent compared to the same
period in 1985. The upsurge was mainly in small-screen
sets, where deliveries rose from 349,000 to 459,000. This
in turn led to a significant increase in imports, mainly
from Japan. Deliveries of large-screen sets fell from
421,000 to 406,000, while deliveries of teletext-equipped
sets remained much the same at 147,000. A fifth of the
large-screen sets were fitted with FS tubes. VCR deliv-
eries increased by 30 per cent to 381,000 while camcorder
deliveries rose by 300 per cent to 15,000. In other sectors
of the trade CD player deliveries rose by over 400 per cent
while home computer deliveries decreased by 83,000. A
good year is being predicted for the video/TV trade.
Deliveries of CTVs are expected to increase to around 3-8
million while VCR deliveries should be around 1-8
million.

HQ VHS MACHINES

VHS VCR manufacturers are adding “HQ” machines to
their ranges — you’ll find the initials HQ (high quality)
somewhere on the front panel with most recent releases.
HQ is an industry-agreed picture enhancement system:
some of the techniques used were described in Steve
Beeching’s series on VCR developments earlier this year.
Three basic techniques add to the improved quality
picture. First, increased h.f. pre-emphasis gives improved
definition in areas of the picture where the contrast ratio is
high. Improved videotape characteristics have helped in
this respect, enabling the recorded f.m. range to be
extended to 5-8MHz. Secondly, detail enhancement in
low-contrast ratio areas of the picutre is achieved by using
improved picture sharpening techniques — low-level h.f.
signal components are filtered out, boosted then added
back. The third technique involves the use of a delay line
to provide noise reduction. Note that there is complete
compatibility between HQ and non-HQ machines.

Ferguson’s latest range of VCRs, Models 3V55, 3V59
and 3V53, are all of the HQ type. In addition these
models all incorporate infra-red remote control with timer
setting via the remote control system. The 3V55 has a
four-event, fourteen-day timer and a suggested retail price
of £379. Model 3V59 adds two-speed operation at £479
while Model 3V53 adds hi-fi sound at £699.

BUSINESS NEWS

Problems with its Inmos semiconductor subsidiary held
back profits at Thorn EMI in the year to March 31st 1986.
Ferguson has been restored to profitable tading however,
following a restructuring and cost-reduction programme,
while the retail and rental business did particularly well,
with a £97-6 million profit on sales of £885-3 million
compared to a profit of £86-6 million on sales of £831-9
million.

Japan’s largest consumer electrical/electronics products
manufacturer Matsushita (Panasonic) has reported a 26
per cent fall in net earnings for the half year ended May
1986, the first setback for eleven years. A fall in total sales
of eight per cent is attributed largely to the high value of
the yen — sales of video equipment, including TV sets and
VCRs, fell by 18 per cent. Matsushita comment that the
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situation is “fluid”, making it difficult to predict the
outcome for the full year.

Fidelity, now part of Caparo Industries, increased sales
by approximately 70 per cent during the latest half year.
Two new manufacturing lines have been added to the
Acton factory and there are plans for a new plant which is
expected to be located in the Midlands.

Goodmans Loudspeakers Ltd. has dropped the Saba
franchise less than a year after taking over distribution in
the UK following the closure of the European Electronics
Corporation. Goodmans will be fulfilling servicing
obligations on sets supplied but details of long-term
arrangements for Saba products are awaited.

VIDEO SCENE

Model VR6467 is the first in a new range of “slimline”
VHS machines from Philips — it’s described as a “basic”
model, with a three-event timer, auto-off override to
permit use as a tuner and infra-red remote control. A
novel feature of the re-engineered mechanical deck is the
use of the U-wrap technique when threading up — this has
hitherto been seen only on Beta models. The new range
will run parallel with the current series for some time to
give a choice of presentations.

In another development Philips has decided to shelve
the introduction of 8mm video equipment for the time
being, adopting instead the VHS-C camcorder format.
The VKR6830 camcorder to be introduced this autumn
will be manufactured for Philips by JVC — it’s basically the
JVC GRC7. The suggested retail price is expected to be
under £1,300.

A manufacturing deal on tape deck mechanisms has
been signed between Grundig and Matsushita. Grundig
will manufacture items such as head drums for
Matsushita’s W. German subsidiary and will in turn sell
Matsushita assembled machines.

A playback only VHS machine, Model V1910, has been
announced by Samsung. The front-loading machine,
which incorporates picture search and freeze frame, will
sell for just under £200.

Canon intends to start selling a video still camera in
Japan and the USA later this year. Pictures, with NTSC
encoding, are recorded on a reusable magnetic disc. The
complete equipment range will include a playback unit to
enable the pictures to be viewed on a TV set, a colour
printer, and a transceiver to transmit and recieve image
information over telephone lines. The magnetic disc stores
fifty pictures and the camera, which seems to be intended
mainly for press and commercial users, can operate at up
to ten frames per second. Sound can also be recorded.

The RCA CED video disc system has come to a final
end with the announcement that disc manufacture at
RCA’s Indianapolis plant has ceased. Player production
by RCA ended in April 1984 — the system was launched in
early 1981.

SATELLITE TVRO EQUIPMENT

The latest issue of the British Amateur Television Club’s
magazine CQ-TV (no. 135) contains a TVRO receiver
project using the modules mentioned in this column last
month. The Astec AT1020 and AT3010 tuner and i.f./
demodulator modules are partnered by a single-chip
intercarrier sound demodulator and a PCB is available
from BATC Members’ Services. Membership of the
BATC costs £5 annually — application forms can be
obtained by sending a stamped addressed envelope to
Dave Lawton, Grenehurst, Pinewood Road, High
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Wycombe, Bucks HP12 4DD. Since membership is pay-
able annually on January Ist the charge for each remain-
ing quarter on application is £1-25.

STS (Satellite Technology Systems Ltd., Satellite
House, Blackwarth Road, Bristol BS5 8AU) have in-
troduced a low-noise 10-95-11-7GHz LNB priced at £125.
Gallium-arsenide f.e.t. technology is used, giving a noise
level of 2-3dB at 25°C and a gain in excess of 50dB - this
specification is said to be comfortably exceeded in prac-
tice. The local oscillator is of the dielectric resonator type,
giving high stability regardless of temperature. A WR75
input is provided and the N type output connector can
easily be waterproofed — the unit itself is hermetically
sealed for all-weather operation.

Two complete satellite TVRO packages have been
introduced by Comet Radio. These will initially be
availble at the Hull, Leeds, Norwich and Rochester
stores. The system giving single-satellite coverage costs
£890 while the multi-satellite system is priced at £1,190 —
the price includes installation, a year’s parts and labour
guarantee and a dish licence. :

TV/VCR SPARES

Willow Vale Electronics Ltd., 11 Arkwright Road, Read-
ing, Berks RG2 OLU (0734 876 444) has been appointed
sole Grundig parts distributor in the UK — Willow Vale
now stock the complete range of genuine Grundig re-
placement spares for distribution to non-Grundig account
dealers. Grundig dealers can order either direct from
Grundig or from Willow Vale. While replacement mod-
ules are available from stock the original module must be
returned for examination before an exchange panel/mod-
ule is issued. Willow Vale have issued new lists of Fidelity
spares and Thorn VCR spares available from them — also
spares for Philips, Thomson and Sharp microwave ovens.

Tech-Semco, who provide spares for variuos makes of
TV sets and other consumer electronics products equip-
ment (see the April issue Spares Guide), have moved to
Precision Centre, Heather Park Drive, Wembley HAS8
1SU (01-902 8832). The accounts department remains in
Brixton but orders should be sent to the above address.

Philips Service (604 Purley Way, Croydon CR9 4DR)
has issued an Approved Service Dealer Directory. Follow-
ing the policy change mentioned in this column last May,
Philips has now set up a network of Approved Service
Dealers throughout the UK to provide local spares and
repair services for Philips and Pye consumer electronic
products.

Spares for Commodore microcomputers are now being
handled by HRS Electronics Ltd., Electron House, Great
Barr Street, Birmingham B9 4BB (021-771 2525).

Thorn have introduced the Newlife range of
reprocessed upper head drum assemblies for a wide range
of popular VHS machines. The old assembly, in good
condition, should be carefully packed to avoid damage
and returned to a distributor or direct to Thomm EMI
Colour Tubes Ltd., Factory B, Pallion Industrial Estate,
St. Luke’s Road, Sunderland SR4 6SR. The reprocessed
drums have new heads and carry a twelve month guar-
antee covering normal domestic use.

PORTABLE TELETEXT RECEIVER

A battery-operated, portable teletext-only receiver with
liquid-crystal display, called the Intercepter, is to be
introduced by a new company called Telebeam Inter-
national. Distribution will be through dealers and the
price is likely to be about £200.
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RS GO MAIL ORDER

RS have set up a subsidiary, Electromail, PO Box 33,
Corby, Northants NN17 9EL (telephone 0536 204 555) to
provide a mail order service for RS products. Priced RS
catalogues are issued every four months — for the latest
600-page catalogue send £2-50 to the above address.

BBC STARTS DIGITAL STEREO TV SOUND
EXPERIMENT

The BBC started limited experimental engineering tests of
digital stereo TV sound on July 18th from the Crystal
Palace BBC-2 transmitter and its associated relays. The
first programme to be transmitted in these tests was “The
First Night of the Proms”, which was broadcast live from
the Albert Hall. The aim of the tests is to enable staff to
gain operational experience and allow manufacturers to
build and test prototype stereo TV sound decoders. The
normal sound channel is not affected by these tests, which
will be liable to interruptions. Details of the standard were
given in this column last May. Briefly the digital sterco
sound signal is transmitted by quadrature phase-shift
keying modulation of an r.f. carrier placed 6-552MHz
above the vision carrier, at a data rate of 728kbit/sec. The
system, developed by the BBC, underwent initial trials in
19834 and is the subject of a joint BBC/IBA specification
that is under consideraticn by the Department of Trade
and Industry as a potential UK standard.

CITIZEN INTRODUCE LCD TV SET

Citizen Watch (UK) Ltd., CP House, 97-107 Uxbridge
Road, London W5 STP have announced the official
introduction of their Model 06TA pocket monochrome
TV receiver with liquid crystal display in the UK. The
price is £99-95. Brief technical details were given in an
article in our June issue. The 2.5in. screen now has black
matrixing to improve the contrast. Standard accessories
include an earphone (there’s also a built in speaker), soft
case and four AAA (RO03) batteries.

AERIAL RIGGERS COURSE

One-week intensive instructional courses for those wishing
to operate their own aerial erection services are being run
by R.B. Mannion, Badcual House, Badcaul, Dundonnell,
Garve, Ross-Shire, Scotland 1V23 2QY. The courses
involve both theoretical and practical, hands-on instruc-
tion, covering all aspects of television and radio reception.
Robert Mannion worked for the IBA until 1984 on
surveying, planning and testing u.h.f. TV relay systems.

ADCOLA REWORK STATION "

Adcola’s new 777 soldering station is a portable unit that
incorporates its own internal vacuum source when operat-
ing direct from a 220/240V, 100W 50Hz supply. Both the
desoldering and soldering tools are thermostatically con-
trolled, with the desoldering tool on a set/read device
coupled to a LED display. A standard 444 Adcola
soldering tool with integral electronic control is used. The
desoldering tool has heating of the tip throughout its
length to reduce the possibility of tip blocking during
normal desoldering operations. Replacement tips cost less
than £1. A range of four tips is supplied with each
desoldering station. The versatility of the station is en-
hanced by a hot-air blow. The station, complete with
operating_instructions and a comprehensive spares and
tool kit, is priced at under £500. For further details apply '
to Adcola Products Ltd., Adcola House, Gauden Road,
London SW4 6LH (01-622 0291).
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Letters

DECCA 80 CHASSIS

One of these sets would trip after being on for nearly two
hours. Strangely the mains fuse F1 didn’t always blow,
and when the set cooled down again it worked perfectly.
The cause of the fault was eventually traced to the 25V
shunt regulator circuit which stabilises the supply to the
audio amplifier chip. The 24V zener diode D307 was
faulty, the driver transistor Tr303 (BC157) had exception-
ally high gain and suspected leakage, and R372 (150€2) in
its base circuit was discoloured though of the correct
value. Replacing these items restored normal operation.
K.J Treeby,

St. Judes, Plymouth.

SONY MODEL Kv1340UB

A couple of points on this set. First no sound with the
picture blanked out over one side of the raster and the h.t.
smoothing resistor R617 burnt was found to be due to the
associated smoothing capacitor C605 (4-7uF, 160V). Sec-
ondly on several of these sets we’ve had in the EBC
markings for the error detector transistor Q605 on the
power supply board PR have been marked incorrectly. If
you can’'t set the h.t. for 110V after replacing this
transistor, check that the transistor has been connected
correctly. It’s an easy mistake to make.

Roy Birchinshaw,

Sprowston, Norwich.

ELECTRIC MOTORS

With reference to Mike Phelan’s article on electric motors
in your last issue, particularly Table 1 on page 654, I'd like
to point out that most commutator motors are not univer-
sal. Shunt-wound, compound-wound and permanent-mag-
net types will not run on a.c. The reason for this is that if
the current flowing in the armature is reversed the
direction of the magnetic field must also be reversed to
keep the shaft torque the same. This is plainly not possible
with a permanent-magnet type. It is also impractical with
a shunt-wound motor (field and armature in parallel).
Because of the different field and armature winding
inductances the respective currents wouldn’t be in phase
and the motor torque would reverse fifty times a second.
Even if the field and armature windings were connected in
series to ensure that the current flowing in each was the
same the motor still wouldn’t run on a.c. — unless the iron
circuit in the field winding was laminated, as in a power

drill. Imagine trying to reverse the field in the solid casing
and polepieces of a car starter motor at 50Hz: the eddy
current losses would swallow up most of the energy.

So only the series-wound type with laminated cores is
universal, the other commutator type motors running on
d.c. only. Table 1 provides a more accurate motor type
“tree”.
lan Poskitt,

St. Ives, Huntingdon.

PHILIPS G8 CHASSIS

The two recent articles on the Philips G8 chassis (May and
July 1985) show the benefit gained by large-scale refur-
bishing of a single type of chassis — stock faults are quickly
brought to light while obscure ones get a better chance of
being detected. The results reported in those articles
closely follow our own experience of these sets. The
chassis is basically reliable: not as good as a modern set,
but good enough to warrant time and money being spent
on them to increase their life span. Minor irritations such
as the red goo in coil L005 on the decoder panel, the red
goo at both ends of the blue lateral convergence coil and
the varnish in the line output stage storage equalising coil
are. well known — as of course is the infamous line output
transformer which Philips have done very little to
improve.

The elimination of potential dry-joints, from which all
panels suffer, greatly improves the reliability of the chas-
sis. It is our recommendation that a soldering iron is
applied to the following points, whether the joints appear
to be satisfactory or otherwise.

(1) On the power panel, the four tags on the dropper, the
three tags on the board associated with the input inductor
(round type only) and the thermistor (R1362) in the
degaussing circuit.

(2) On the chroma panel, the contrast potentiometer
terminations, including the earth shield, the three RGB
output transistors and their collector load resistors, and
both ends of the luminance delay line.

(3) On the signals panel, the two BD131 audio output
transistors, the 12V zener diode D166, the resistors in
series with the 45V and 25V inputs (R189, R190, R200
and R221) and R143 (33kQ) which feeds the TAAS50
tuning voltage stabiliser.

(4) On the timebase panel R516 (10k(2) which feeds the
18V zener diode, R533 (15€)) in series with the field
output stage, the field driver transistor’s load resistor
R457 (1-2k(2), and R483 (152) in the transductor circuit —
also the transductor’s terminations.

(5) On the line output panel, the trigger amplifier transis-
tor’s load resistor R515 (8-2k(}), the damping resistor

Table 1: Types of electric motor.

D.C. MG
I I | |
Permanent Shunt wound, Series wound Induction - nearly all Synchronous
magnet, €.g. e.g. older squirrel-cage motors
audio cassette  wiper motors |
motor r 1
- D.C. only type, Laminated field Shaded-pole type — Capacitor start Clocks; special
e.g. car starter type — “universal” record players, split-phase — industrial p.f.
old tape decks larger washing correction
machine types
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R521 (4-7kQ) in the line driver stage, and all the tracks
and terminations on the upper drive panel, associated
with the line driver transformer’s secondary windings.
After the resoldering, check across the two 102 damping
resistors R527 and R529 with a low-reading ohmmeter.
The reading should be around 1€}: a higher reading
indicates a high-resistance track.

The line output stage equalising coil repair described in
the July aricle was excellent and adds to our own method
of coil replacement by using the plastic formers from the
rear convergence panel and rewinding, fitting centre
spacers as necessary.

Buzzing inductors can generally be silenced by force
fitting one or two rawlplugs — preferably not in front of
the customer.

Slight bottom cramping is usually due to open-circuit
field windings on the transductor — this adds the 15}
damping resistor as a series element.

Attempts to remove the teletext lines by adjusting the
field output stage bias present R463 are not always
successful as bottom cramping can occur before the lines
disappear. Several methods of increasing the field flyback
time exist. Our favourite one was devised by John

McKenna of Barrhead, Renfrewshire — replace C481
(0-47uF) in the raster correction circuit with a high-value
electrolytic (greater than 1,000uF, 64V wkg.). The Rank
AB823 chassis also benefits from this modification.

A buzzing noise on high contrast scenes turned out to
be due to the degaussing shield vibrating. It is perma-
nently silenced by fitting plastic inserts between the shield
and the c.r.t. glass, around the e.h.t. connector.

The greatest improvement to the reliability of this
chassis comes from removing diode D544 on the line
output panel. This disconnects the beam limiting circuit.
The modification has saved countless hours of service calls
to deal with intermittent brightness faults. The Gl11
chassis (non-teletext versions) also benefits from such
treatment — remove transistors T4085/6 — and it’s thought
that other chassis may be “‘improved” by similar modifica-
tions. Engineers who subscribe to this view are asked to
form a club to be known as RIBALD — Removal of
Inadequate Beam Limiting Devices. It’s proposed to
nominate L.L.-J. as president. Will the proposer please
make himself/herself known?

Mike Bragg,
Elliott Rentals, FPaisley, Scotland.

Servicing Sinclair Microcomputers

Part 5

Previous treatment of the Spectrum in this series has
related specifically to the issue 3 and 3B versions. There
has however been continuous development of the
machine since its introduction in 1982. The range now
extends from the initial issue 1 version to issue 6A,
covering a total of eight models with six PCB changes. It’s
time we looked at some of these variants, starting with the
earlier models. :

The issue 1 and 2 versions have a lot in common. They
both have the early zigzag shaped heatsink, and both have
small trimmer capacitors and preset potentiometers for
setting up the colour generator circuits. The issue 2 board
layout is shown in Fig. 8. The issue 1 differs only in the
design of the original 32K extension memory, which isn’t
assembled on the main board as with all later versions.
Instead, it’s built on a plug-in board that carries the
memory i.c.s and the decoders and multiplexers. This
daughter board plugs into two DIL sockets at the rear of
the main board and extends right across from the
modulator to the coil. To accommodate this, the CPL and
the multiplexer chips 1C3/4 are moved towards the front
of the main board along with the ULA and ROM chips,
leaving a clear space into which the extension memory
board fits. If this space isn't filled the machine isn’t worth
very much, since the extension is no longer available and
without it the majority of the commercial programs
cannot be used.

Another distinctive feature you will find on some issue
1 boards is the “spider”. Due to a timing error in the
5C102 ULA chip it was necessary to fit an extra 74LS00
i.c. Because this was added retrospectively there wasn’t
room for it on the board, so the i.c. had to be mounted on
its own small board suspended above the main board by
the connecting wires. When the later type 5C112 ULA
was introduced the spider was no longer required. The
initial issue 2 board used the same 5C112 ULA but a
further modification was fitted: this was the addition of
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TR6 which replaced the previous diode/resistor network —
see Fig. 9. As you can see from Fig. 8, TR6 is mounted
across the top of the CPU i.c. Later versions of the issue 2
board have the current 6C001 ULA chip: this necessitated
some resistance changes which are detailed in (4) of the
issue 2 modification instructions.

The following modifications should be added whenever
a Spectrum is dismantled for servicing. First, issue 1
versions.

Issue 1 Modifications

(1) When National 4116 RAM i.c.s are fitted, remove
R57 (330)) — connected to pin 28 of IC2 — and fit a 1k}
resistor between the CAS line.and the 12V rail and
another 1k{} resistor between the RAS line and the 12V
rail. These resistors are best fitted on the underside of one
of the memory chips IC6-13. C54 (at pin 28 of 1C2) can
also be removed — but it must be left in circuit when the
4116 RAMs are of NEC manufacture.

(2) When a type 5C102 ULA is fitted, add a 100pF
capacitor between the RAS line and chassis.

(3) C46 (1uF electrolytic) should be replaced with a high-
temperature capacitor as it's mourted beneath the
heatsink.

(4) Axial capacitors should be fitted in place of all the disc
ceramic capacitors. The following capacitors rmust be
replaced: C41 (ROM pin 14 to pin 28) and C49 (between
the collector and emitter of TR4) — these capacitors are
both 47nF.

(5) If there’s insufficient colour difference between white
and yellow, fit a 47k{} resistor between pin 13 of IC14
(LM1889) and chassis.

(6) To improve the reliability of the voltage generator the
circuit should be modified to correspond with Fig. 13. A
minimum would be to change the value of R60 and fit a
4-TuF electrolytic (C74) between the emitter and base of

711

-




TRS. See the notes on this section of the circuit in
Part 6 next month.

(7) Finallys if you want to use the Spectrum to operate a
780 P10, or if you find that some machine code software
doesn’t run satisfactorily, check that the following modi-
fications have been made.

(a) Change TR3’s base circuit as shown in Fig. 10, i.e.
replace D14 with C67, change R24 to 1k{) and add the
pull-up resistor R73.

(b) Change R27 from 680 to 470 or shunt it with a
1-5k€} resistor (ULA pin 33 to CPU pin 20).

Issue 2 Modifications

Now to issue 2 boards. Like the modifications given for
the issue 1 version these should be made whenever
possible. Fig. 8 shows the positions of the components.
(1) Replace all disc ceramic capacitors with axial ones.
Especially change C41 and C49 (47nE) — as with issue 1
boards — and change C43 (100nF) in the voltage generator
circuit. This, together with modification (3) below, will
update the circuit almost to issue 3 standard.

(2) To improve the colour, change R48 to 2-2k(}, R49 to
8-2k€), R50 to 4.7k}, R72 to 10kQ and C65 to 22uF.
These components are all associated with the luminance/
chrominance drives to TR1 and TR2 (see Fig. 11).

(3) Carry out the same modifications as those listed under
(6) and (7) for issue 1 boards.

(4) The only currently available ULA is type 6CO001.
When this is used to replace an earlier type the following
modifications should be made: change R47 to 1k}, R49
to 10k} and R56 and R63 to 4701).

(5) There’s no need to change the speaker circuit from

that shown in Fig. 5 to that shown in Fig. 11. The
modification is very simple however if increased sound
output is required.

Servicing Aspects

From the servicing point of view the advice given for
issue 3 versions applies in general to issue 1 and 2
versions. There’s one exception. There are four presets
(TCI, TC2, VR1 and VR2) that may need setting up if
any changes have been made. Their positions are shown
in Fig. 8 and their functions are as follows.

TC1 sets the frequency of the 14MHz crystal that
controls all the computer timing, including the S0Hz field
sync signal. You might think that this would provide an
easy means of setting up this control, but in many cases
the range of adjustment is too small to enable the 50 Hz to
be locked. The control is used only to alter the frequency
slightly, to eliminate any objectionable colour patterning
on the screen.

TC2 sets the frequency of the colour subcarrier oscilla-
tor and unlike TCI Sinclair advise precise adjustment
using a frequency counter. I've personally had no prob-
lems with the setting of this control but if a check is
required it should be possible to compare the results with
the frequency obtained from a TV set locked to a
transmitter.

VRI1 and VR2 are the only controls that may present
difficulties. They affect the phasing of the colour-dif-
ference signals and are interactive in their effect on the
display. Take particular care when dealing with issue 1
models because although the controls are in the same
positions and are marked as shown in Fig. 8 the connec-

EAR MiC l INPUT
— TRE
MODULATOR . o= ] Rl o= . = P
@ IC3 1C4 1IC26 R60
ic2 COIL
Ta CPU IcS
RST C65 * ROM
X2
R4S 1c1 T m=m = TR6
R52 uLA ° * e
RS0 | [& o T3
C36 TRA
’:ﬁ? 1c25 1024 1c23
R 10 | (TRTY |
R ¥ .
- R RIS @ L] L L] i3 KB2
L =
R3
3
= Q) = L
F
<R; VR ic22| |icar| Jiczof |[1cr9
= 2
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— — — — —) Co3 3 C3 REG
P o o o o= o P o o B . o urnta
ciz| |ieiz| |ien| |icwo| |co] |ics ic7 | |ics ic8| |1ci7]| |ice| |icis
—3 —3 { ] 3 —3 3 3 O Q
* Fitted here only with ULA type SCI12 2y

Fig. 8: Layout of the issue 2 board.
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tions between them and IC14 are reversed.

A colour display is necessary for setting and checking
these controls. The following short program will display
colour bars, enabling the effect of any changes to be seen
across the colour spectrum. It's advisable to save this
program to make it easier to load when the top case and
keyboard are lifted to reach the presets.

10 FORN=0TO7

20 FORM =0TO 3

30 PAPER N:PRINT”" "3
40 NEXTM

50 NEXTN

60 GOTO 10

This will display the Spectrum colours corresponding to
keys 0 to 7, i.e. black, blue, red, magenta, green, cyan,
yellow and white.

If there's no colour on the screen when this program is
entered and run, check the TV set’s tuning and colour
controls. If there’s still no colour the controls will have to
be set up. The procedure suggested by Sinclair is as
follows.

(1) Switch on and initialise the computer. Do not enter a
program.

(2) Using TC2, set the colour subcarrier frequency to
4-433619MHz * 50Hz.

(3) Using VRI, set the voltage at pin 4 of IC14 to 50mV
+0mV/—5mV relative to pin 3.

(4) Using VR2, set the voltage at pin 2 of IC14 to —50mV
+5mV/=50mV relative to pin 3.

These settings are designed so that pins 2 and 4 will be
at zero with respect to pin 3 when the computer is at its
operating temperature. In the factory however they set
pin 4 to 130mV * 20mV and pin 2 to =75mV * 20mV, so
you can take your choice which values to use.

Personally 1 prefer the following method of setting
these controls. It may seem very complex at first sight but
it's actually quite simple. A word of explanation. Those of
you who are long in the tooth — and short of hair — may
remember ion traps. These could be set in a few seconds
but it took you twice as long even to read the Mullard
instructions. This procedure is similar. As the settings
aren’t critical — about the same as the average hold control
— getting the colour correct is easier than reading the
instructions. So here they are:

(1) Load the program above and run it.

(2) Assume that the subcarrier frequency is o.k. and set
VR1/2 to mid-travel.

(3) Slowly sweep VR1 until colour is displayed. If no
colour shows during the full travel of VR1, move VR2
slightly and try again.

(4) Keep moving VR2 in steps of about 20° to 30°,
sweeping VRI slowly back and forth until colour has been
obtained, or the whole range of both potentiometers has
been covered.

(5) If no colour can be obtained at any settings, mark the
position of the vanes of TC2 and move it approximately
30°. Repeat (3) and (4) above. At worst it should take
only about four-five repeats to get some indication of
colour.

(6) When some colour is displayed, move the presets one
at a time until the full eight colour bars are present, in
their correct colours. Finally, find the optimum_ position
for each adjustment, going over TC2, VR1 and VR2 at
least twice.

The colour controls should now be set up correctly and
the bars displayed in their correct colours. Check by
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Fig. 11: Circuit variations around IC1/IC14 in earlier versions
— compare with Figs. 1 and 5. :

switching channels on the TV set and making sure that the
colours lock without any delay. When all is well set TC1
as described below.

If you still have a problem there could be a fault in
IC14, the associated circuitry or the signals from the
ULA. The colour-difference signals can be checked either
at pins 17 and 18 of the edge connector (underside) or at
VR1 and VR2. Examination of the signals -with and
without the colour display Tunning will show if the ULA is
o.k. Check the oscillator and its frequency at pin 17 of
IC14 — use a high-impedance probe when checking the
frequency. .

Finally, when a satisfactory colour display has been
obtained put in a program giving a screenfull of characters
in red ink with a background of green papecr and adjust
TC1 for minimum patterning. Some early machines have
a hole in the bottom of the case to enable this adjustment
to be carried out with the computer fully assembled.

Next month we'll deal with the 4A, 4B, 5 and 6A
versions.
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Satellite TVRO Installation

Part 2

Before briefly surveying the market scene here’s a quick
run down on the basics of satellite TV — something we
should perhaps have done first, but then you were so keen
to get the dish up and working that aerial installation took
priority. It’s hard to believe that with the technology now
well past the development stage and in a stable state there
was only Russia’s Gorizont four years ago — and before
that nothing to speak of. Previous articles in Television
have possibly been a little ahead of their time and
assumed some basic background knowledge. This time
we'll assume that you prefer to start from scratch.

Orbits

If you throw a ball in the air it takes an elliptical course
and lands some distance away. At one point it is neither
going up nor coming down, the force you gave it being
equal and opposite to the pull of gravity. If only we could
keep it there it would hover and we could bounce signals
off it. Sadly air resistance joins with the effect of gravity
and down it comes. The harder you throw it the farther
away it lands and the wider the ellipse it traces until — with
the aid of a rocket — you propel it so hard that the ellipse
is greater than the earth’s circumference and it “falls off
the end”, circling the globe.

Its elliptical path will be farthest from earth (the
apogee) round the other side and nearest (the perigee)
when it comes back over the launch site some ninety
minutes later. Unfortunately the earth has spun round on
its axis by 22-5° (360 = 16) during this time, so the launch
site misses the satellite completely. It’s not much good
then for bouncing signals off.

Suppose that while it is at its apogee you can boost its
velocity. It could either leave the earth’s influence al-
together or, if you get it just right, it will go into a larger
orbit farther out, one in which it circles the earth exactly
once every twenty four hours. Position this orbit directly
above the equator and an observer there, looking up,
would see the satellite apparently motionless in the same
place in the sky — because its angular velocity is the same
as that of the earth. This geostationary or synchronous
orbit is at 22,300 miles above the equator and is some-
times known as the Clarke orbit — since Arthur C. Clarke
first suggested its possibilities in a letter to Wireless World
back in 1945.

Satellites

The satellites in this orbit are used primarily for
communications, including TV, and share a common basic
design. A series of solar panels capable of collecting about
1-5kW/m? are attached to the main, cylindrical body of
the satellite. These panels are arranged to turn and point
towards the sun as the earth rotates. Dishes, some
steerable and others fixed, pick up signals from the earth.
Others retransmit the signals back down again. A “re-
ceive-transmit” pair is called a transponder and in the case
of the Eutelsat birds and others the uplink from earth uses
frequencies at around 14GHz while the downlink fre-
quencies are at around 11GHz. The transponder simply
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converts the frequency of the signal it receives before
beaming it back.

Satellites are kept on station by small gas jets that
correct any positional errors. The more you have to use
the jets the shorter the satellite’s useful life. When you
consider that the accuracy needed to keep within 0-1° drift
per year is 70 feet radius (in 22,300 miles) and that any
ovality of orbit must be less than 23 miles for a diurnal
variation of less than 0-1° the drifts are remarkably small.
With their near-equatorial launch sites France and the
USA are luckier than Russia. The Russian satellites,
launched from somewhere in the steppes, come on to
geostationary orbit from the side, so most of them “wob-
ble” a bit more than the others: with the foresight for
which their engineers are noted however this wobble is
arranged to give maximum e.r.p. over their own territory
at peak viewing times.

Owing to the tilt of the earth’s axis the satellites see the
sun for 24 hours of the day for most of the year. During
the equinoxes however the earth comes between the sun
and the Clarke belt at midnight, shutting off the solar
power supply. To keep the weight down the batteries
provided are sufficient to keep only the telemetry and
other essential beacons going. In practical terms’ this
means that to avoid losing programmes before midnight
the satellite should be placed in a longitude at least 11°W
of the intended area of reception. At their peak these
eclipses last for 72 minutes: they reduce to zero 22 days on
either side of the equinoxes. Eutelsat-1 is unfortunately
placed in this respect. At 13°E its solar power supply fails
at 9-56 p.m. GMT during the equinoxes — we've already
had complaints from people deprived of signals before
midnight!

Footprints

The beam from a satellite can be wide (an omnibeam or
Eurobeam) and of low power or concentrated in the form
of a high-powered “spot”. An example of the latter is the
Eutelsat-1 west spot shown in Fig. 1. The graph of the
area with adequate field strength is called the “footprint”,
the centre point aimed at is called the boresight — for
Eutelsat-1 this is in the North Sea, off Cleethorpes — while
the concentration of signal required to bring this about is
the beamwidth, which is about 1-5° in this example.
Beamwidth is determined by the satellite’s dishes — the
wider their diameter the smaller the beamwidth — and, as
the diameter is limited by how big a dish you can get on to
the launch vehicle without folding, on the launching
system itself.

Signals

Terrestrial TV signals are picked up by rods and
measured in terms of “microvolts per metre”; decibels are
generally read in voltage terms (6dB down = half
strength) and ratios are expressed as “signal-to-noise”.
With a dish for satellite reception the sensitivity is given in
terms of watts per square metre (W/m?), decibels are used
in wattage terms (3dB down is half power), and the ratio

TELEVISION SEPTEMBER 1986



.~

s

O Z %«

Fig. 1: Footprint for Eutelstat-1 — dBW contours.

usually quoted is ‘“‘carrier-to-noise”. At first you tend to
try to relate the old to the new, but you soon get used to
the new terminology. In addition bitter experience soon
teaches you that in satellite work one dB can make all the
difference between no picture and a picture with no snow.
So when you’re told that a heavy rainstorm will drop the
signal by a mere 1dB, rest assured that your viewer will
most certainly notice the difference. But we digress.. ..
Since less power is required to resolve a clean signal
with f.m., in all transponders in current use the vision
carrier is frequency modulated. In addition all the
transponders use medium-power travelling-wave tubes

>
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Fig. 2: Intelstat VA F11 footprint. For half transponder use,
e.g. Premiere and Screen Sport, reduce by 3dB.

(TWTs) as the output devices. Maximum frequency de-
viation corresponds to the maximum modulation depth
with a.m., and represents the excursion from peak white
to the sync tip. The brighter the picture the further the
deviation from the nominal carrier frequency. The modu-
lation, or picture content, is the rate at which the de-
viation changes from the nominal carrier frequency to
maximum deviation, and because the sidebands are a
product of the two the bandwidth required for an f.m.
satellite TV channel is about six times that required for an
a.m. terrestrial TV channel.

Affordable
entertainment

Reliable, simple satellite
systems from Connexions.

With a Connexions satellite system, up to
fourteen channels of entertainment and
information are available to you — whether
private home, pub, club, disco, hotel,
restaurant or educational establishment.

The channels currently available are
broadcasting a wide range of top quality
material including current cinema films,
nationa/international and minority sports,
pop videos, childrens programmes, news
channels and general entertainment.

Trade and dealership enquiries welcome.

Prices on application from

Connexions Satellite Systems Ltd
125 East Barnet Road, New Barnet, Herts. EN4 8RF.
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Fig. 3: Depolarising a circularly-polarised signal — the C
band method for Gorizont. A PTFE wedge at 45° bends the
horizontal component of the signal through 90°, adding it to
the vertical component to increase the gain by 3dB.

A typical Eutelsat transponder channel has a bandwidth
of 36MHz, with a deviation of 28MHz from black to
white. Bandwidth limitation is possible by transmitting
only one sideband. So you can get two programmes for
the price of one by separately modulating each half of the
transponder’s bandwidth. A good example of this is the
use by Screen Sport and Premiere/Children’s Channel of
two common half transponders on Intelsat VA F11. It is
for this reason that a larger dish is generally required for
receiving these programmes than their Eutelsat coun-
terparts. Although the power flux density, or field
strength, is about the same for both satellites, half
transponder use effectively reduces the received signal by
3dB.

Polarisation

Additional frequency sharing is made possible by
polarising the outputs from the transponders. Music Box
and Sky share a common channel with slightly offset
carriers: the Music Box signal is vertically polarised
however while Sky is horizontally polarised. If you've
adjusted your LNB correctly the unwanted channel will be
cancelled out. Don’t expect the LNB to be at exactly right
angles to the ground for this condition. Unless the satellite
is due south of you the polarisation will appear to be at a
small angle.

The forthcoming DBS transmissions will use circular
polarisation. Signals radiated in this way rotate, like a rifle
bullet, as they travel from one point to another, and as far
as your dish is concerned can be broken down into
horizontal and vertical components. So an ordinary LNB
will pick up circular polarisation whichever way round it's
mounted. To prevent this and get 3dB more gain a
“depolariser” consisting of a diagonal wedge of material
of high dielectric strength, such as PTFE, is inserted in the
mouth of the feedhorn (see Fig. 3). Once the depolariser
has been optimised for the reception of right-hand cir-
cularly polarised signals all left-hand circularly polarised
signals will be cancelled out and vice versa. Experience of
circular polarisation can be gained from the Russian
Gorizont C-band transmissions — still going strong at just
below 4GHz, where everything is much easier to adjust.

Dispersal

Energy dispersal is provided on all transmissions by
“wobbling” the carrier either side of its mean. Unless this
wobble is filtered out after detection the picture will have
an unbearable field flicker. Again Gorizont provides a
practical exception: its dispersal is-very slow, with quite a
massive swing that cannot easily be filtered out after
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detection ~ it’s best dealt with by adjusting the time-
constant of the i.f./a.f.c. loop. Energy dispersal is used to
minimise interference to terrestrial microwave links.

TV Systems

Despite the agreement to use C-MAC as the European
satellite TV transmitting standard only the Norwegian
NRK channel on Eutelsat-2 uses it at the moment. Most
of the other transponders use the terrestrial system of the
area aimed at. Thus France and Russia use SECAM, the
rest PAL. All with 625 lines. This includes Ted Turner’s
Cable News Network (CNN) which is converted before
being uplinked.

Sky is scrambled but at the moment the rest of the
channels are clear. Some may follow the US practice of
introducing scrambling once sufficient non-paying viewers
are hooked on their offerings. A prerequisite for this will
be the availability of a cheap, reliable scrambling system.
Those in use today stem from military applications and
are expensive to produce.

The accompanying sound signal is transmitted on an
intercarrier in the 6-65MHz region - all the channels that
began by using the sound-in-sync system have now
changed to this method. This permits stereo and/or
multilingual transmission to be added. For stereo the
Wegener system is commonly used, with a mono signal at
6:6MHz, stereo left at 7-02MHz and stereo right at
7-2MHz. Europa TV (Eutelsat-1 at 11-17GHz with hori-
zontal polarisation) intends to be multilingual, with Eng-
lish at 6:65MHz, Dutch at 7-02MHz, Portuguese at
7-2MHz, German at 7-38MHz and Italian at 7-56MHz.

If you experience sibilance on any channel this means
that it uses a different de-emphasis time-constant from the
standard SOusec. Many receivers are now fitted with
programmable variations for both de-emphasis and the
sound intercarrier frequency. Failing this, suitable
equalisation should be applied after detection. Gorizont,
as ever, differs. The intercarrier is at 7MHz and
companding is applied, using a 12kHz pilot tone to
provide the variable correction after detection and am-
plification of the signal. You can still listen to the uncor-
rected sound but it’s pretty terrible.

So much then for the basics. We shall delve into the
“nitty-gritty” next month when we go into greater detail.
Meanwhile we’ll take a look at the market place.

Who Sells What

Because things tend to happen fast in the satellite TV
field we can say only that the following brief review of
who sells what was correct at the time of going to press.

Initially most packages available could be directed at
only one satellite and if you needed signals of both
polarities two LNBs were required, together with some
switching at the set end. Then NEC introduced a double
LNB assembly in which the two local oscillators are offset
so that channels with horizontal and vertical polarisation
can be multiplexed and sent to the receiver via a single
coaxial cable. The latest thing is the polarotor, which is
cheaper than an extra LNB: it either rotates the LNB
through 90° or rotates a polarising element in front of the
LNB. Almost all packages can now be supplied with
motorized azimuth control to move the dish from Eutelsat
to Intelsat. This is especially useful if you want to beam in
on satellites lying between the two popular ones. The next
step will be to extend the LNB ranges into the DBS
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spectrum, some 0-500MHz higher than the 11MHz band -
and to provide C-MAC decoders.

Prices in the following notes are suggested retail ones
and do not specify whether installation is included. Most
equipment is guaranteed for twelve months and the basic
packages assume a cable run of 20-30m. Longer runs
would call for a larger dish or the use of in-line amplifiers.
Fixed mounts are those with “Az-El” adjustment.
Armstrong Electronics Ltd., 4/9 Blessington Court, Dublin
7, Ireland. Distributors of satellite TV receiver systems,
aerials and electronic equipment. Recently announced a
range of spun aluminium dishes available in sizes from
1-5m to 4m, with polar or fixed mounts and the facility to
fit a motor or hand crank. Matching NEC feedhorns and
Houston Tracker motors are available.

Avcom, 500 Southlake Boulevard, Richmond, Virginia
23236, USA. Their portable spectrum analyser type
PSA35 was mentioned as a useful item in Part 1. A
companion sweep generator, type MSG1750, sweeps from
950-1,750MHz. Other equipment and a full range of
accessories are available.

Beltronics, Kembrey Park Industrial Estate, Swmdon,
Wilts. Cheapest TVRO package around £1,250. Choice of
1-2m or 1-5m dish with polar mount and polarotor or two
LNBs. Aerial actuator extra.

Connexions Satellite Systems Ltd., 125 East Barnet Road,
New Barnet, Herts EN4 8RF. Cheapest package £895 with
1-2m offset dish, polar mount, polarotor and CX2460
receiver. For about another £300 you can have the
CX2460R remote control receiver and an aerial actuator
with indoor control.

Euro-Sat, 107 Cross Street, Sale, Cheshire. Range of
dishes from 1m to 3m with stand and feed support.
Ferguson. Thorn EMI Ferguson Ltd., Cambridge House,
Great Cambridge Road, Enfield, Middx EN1 1UL. Home
satellite system package ESOl is available at around
£1,495. Includes a 1-5m dish with polar mount (1-2m or
1-8m dishes are also available), polarotor, LNB, satellite
receiver with IR remote control. Aerial actuator is extra.
Greenwich Satellite Ltd., 62-64 Beresford Street, London
SE18 6BG. Master UK distributor of NEC equipment. A
full range of systems is available starting at £1,056 for a
1-5m dish, polar mount, LNB and receiver. Larger dishes,
actuators and remote control are available as extras. A
unique feature is the double-stacked LNB assembly.

Grundig International Ltd., Mill Road, Rugby,
Warwickshire CV21 1PR. For £1,750 Grundig offer the
STR200 receiver (see review in June issue), a 1-5m
pressed aluminium dish with polar mount and twin LNBs.
Handic/Victor, Unit 1, Valley Centre, Gordon Road, High
Wycombe HP13 6EQ. The basic package, at around
£1,000, includes an Italian 1-5m dish with a rim extension
available as an extra, plus Japanese electronics. Handic
claim that the outfit can be assembled on a DIY basis in
thirty minutes.

Harrison  Electronics, Century Way, March,
Cambridgeshire PE15 8QW. Stockists of 4, 11 and 12GHz
equipment including dishes, LNBs, receivers etc.

ITT Consumer Products (UK) Ltd., Paycocke Road,
Basildon, Essex SS14 3DR. Around £1,200 buys you a
1-4m square offset dish, 96 channel receiver with IR
remote control, an LNB, polar mount and polarotor.
Kesh Electronics Ltd., Main Street, Kesh, Fermanagh, NI.
Supplies 0-9m to 2-8m dishes and complete systems for 4,
11 and 12GHz.

Luxor (UK) Ltd., 87-89 Farnham Road, Slough, Berks
SL.1 4UL. See Salora
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Maspro-Denkoh, 76 Shoe Lane, London SE4A 3JB. Pack-
age consists of a 1-2m offset dish with polar mount, LNB
and Japanese receiver for £1,500. Polarotor and aerial
actuator available as extras.

Megasat Ltd., 5 St. Pancras Commercial Centre, 63 Pratt
Street, London NW1 0BY. Pioneers in the TVRO field.
Now supply to the trade only. Can assemble packages
from a wide selection of dishes, LNBs, receivers and
anc1|lary gear. An integrated package is available compris-
ing a 1-8m dish with polar mount, polarotor, 1-8dB LNB
and receiver.

NEC. NEC Business Systems (Europe) Ltd., 36 Oval
Road, London NW1 7EA. See Greenwich Satellite Ltd.
Network Satellite Systems Ltd., Unit 7-8, Newburnbridge
Industrial Estate, Hartlepool, Cleveland. Full band pack-
age available for about £800.

North East Satellite Systems, Cropton, Pickering, North
Yorkshire YO18 8HL. Supply a range of dishes in sizes
1-6m, 1-8m, 2-2m, 2-4m, 2-6m and 2-7m. Also ancnllary
equipment and complete packages.

Orbitel. Harvetti Ltd., 16-20 Cumberland Street South,
Dublin 2. Can supply a basic package comprising 1-8m
dish, fixed mount, LNB and receiver for about £800. A
fully motorised version costs around £1,200. Other op-
tions available.

Precision Antennas, Masons Road, Stratford-upon-Avon,
Warwickshire CV37 9NU. Supplies 1-5m, 1-8m and 2-2m
dishes with polar mounts and feedhorns. Optional items
include a wall-mounting polar mount and special configu-
rations to suit roof mounted steelwork.

Rohde and Schwarz UK Ltd., Roebuck Road,
Chessington, Surrey KT9 1LP. Suppliers of professional
testgear of hlgh quality, intended for manufacturers and
cable companies, including the SFSZ satellite i.f. test
transmitter which covers 50-1,750MHz and is capable of
being modulated with video at up to 8MHz bandwidth.

Salora (UK) Ltd., Techno Trading Estate, Swindon, Wilts
SN2 6EZ. Has available a full range of domestic TVROs
including TV sets with built-in satellite TV receiving
capability and full remote control of channel, polarity and
satellite. Basic package available at around £1,000. Similar
equipment included in both the Salora and Luxor ranges.
Policy is to permit upgrading of equipment by retrofitting
of extras.

Sat-Tel. Space Communications (Sat-Tel) Ltd., 9
Edgemead Close, Round Spinney, Northampton, NN3
4RG. Basic package consists of a 1-8m solid or perforated
dish with polar mount, an LNB and STRI1 receiver.
Polarotors and aerial actuators are available for upgrad-
ing. Latest dish is a 1-4m square offset type.

SATVRN. Satellite TV Antenna Systems Ltd., 10 Market
Square, Staines, Middx. Packages start at around £855.
Three dishes are available: 1-2m offset, 1-5m and 1-8m,
with polar mounts and optional polarotors and actuators.
The SATVRN TDM1210 receiver can be converted to full
remote control. Currently supplies packages to Thomn
EMI Ferguson. DDT Maintenance Ltd., 58-64 Northfield
Road, King’s Norton, Birmingham B30 1JH provides a
full installation and maintenance service.

STS. Satellite Technology Systems Ltd., Satellite House,
Blackwarth Road, Bristol BS5 8AU. Basic package
(STS300 series system) consists of a 1-2m offset dish with
polar mount, an LNB and SSR7700 receiver for around
£1,000. A polarotor is available as an optional extra. The
STS60C system for hotels etc. can feed over 200 separate
TV sets. Official UK agents for Japanese Satcom Receiv-
ers. Has dealer training centre at Bristol headquarters.
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The Toshiba V5470B
Fault-finding guide

John Coombes

The Toshiba V5470B is a piano-key operated Betamax
VCR that was on sale during 1980-81. It was of advanced
design for its time, with digital capstan and drum servos
and three motors, one for direct drum drive. Features
include a seven-day, three-event timer; microcomputer
memory tuning; freeze frame in colour with the noise bar
shunted off screen; picture search with colour; a pro-
gramme quick selection facility; playback speed continu-
ously variable between normal and double speed; and
wired remote control. The machine was also sold as the
Bush BV6900. The following notes summarise common
problems.

(1) No results: Check the mains fuse F801 (500mA delay
type). If it’s blown check the mains filter capacitor C801
(0-1uF) which sometimes goes short-circuit.

(2) No results with the standby light on: Check fuse F802
(3-15A delay type) for being open-circuit. If it has blown
check the double diodes D801 (S5151) and D802
(S5151R) in the 17V supply for shorts. If necessary go on
to check F803 (1A delay type) in the 24V supply. Check
rectifier diodes D804/5/6/7 (all 1S1885) if F803 is short-
circuit. Note that the regulated 12-4V and 12V lines are
derived from the 17V supply while the regulated 16-5V
line is derived from the 24V supply.

(3) No results, ejected tape loose: Check for a broken
guide pulley belt.

(4) No functions operational: Check that the 12V supply
is present. If so check that 7-5V is present at test point
TP511 (there should be a 15V p-p squarewave here) on
servo board PW2110. If this voltage is missing remove
plug P507 on the board. If a short is present at this plug
check whether the stop solenoid microswitch S681 is faulty
— this switch can also cause intermittent deck shutdown.

(5) Keys release: First check the plugs/sockets on servo
board PW2110. Try removing plug P903 on pause board
PW2113: if the drum motor doesn’t operate suspect 1C501
(TM4216P) on the servo board. Alternatively the capstan
motor may fail to operate: again check IC501. If the tape
doesn’t move check the drive belts, the play idler reel
assembly and the tape path and upper cylinder.

Key release with the capstan and drum motors running
too fast again means a check on IC501 and if necessary
C964 (0-01uF) on drum drive board PW2115 - this
capacitor can go short-circuit. For key release with slight
drum rotation check the drum drive transistor Q961
(2SD235Y) on panel PW2115.

(6) Play key jumps up intermittently: Usually caused by
a badly worn play idler which can damage or break the
tape. If the complaint is tape creasing check and if
necessary replace the play idler. If the problem is caught
early and the play idler is not worn it may be possible to
do a service as follows. Separate the clutch assembly and
remove any dust from the felt pads, then clean the plastic
face plates with alcohol. Check the rubber tyre and if
shiny rotate it on a small piece of wet/dry then clean with
cloth and alcohol. Refit, replace play belt and check that
the play torque is 80-120g/cm.

(7) Record key releases intermittently on a timer record-
ing: Check that the modification on servo board PW2110
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has been carried out — R619 should be 330k{}, not 150k}.

(8) No eject: If it is displaced, reseat the wheel that
guides the loading ring. Check the rewind key. If stiff to
operate it may be necessary to remove the mechanism to
clean out thick hardened grease that prevents free move-
ment. After reassembly the problem should be cleared.

(9) Tape loading problems: Check the adjustment of the
loading drive assembly. Too close tolerance will mean
excessive tape tension or no loading/unloading. Excessive
tolerance means loose loading ring movement with poor
performance.

(10) Tape will not run: Check for a faulty loading end
switch. If incorrectly set, follow procedure in manual.

(11) No play after rewind: Check whether R581 (1k(})
on board PW2110 is open-circuit, then the stop
microswitch which may be shorting.

(12) No or poor rewind: Check whether the tape is very
tight. If an L750 cassette is poor on rewind check the
rewind idler assembly. Replace the complete unit if the
tyre is worn. Cleaning and lubrication may be all that’s
required if the tape is just running slow. Check that the
reel brake is not sticking. If so free it and ensure that it’s
clean. Check that the supply reel and the fast forward/
rewind belt are clean — replace the belt if it’s elongated. If
all these points are in order, suspect a badly worn upper
drum. As a temporary measure, or to prove the point,
clean it with a metal polish — this is a temporary measure
only!

(13) Tripping on rewind: Check whether the tape is too
tight, causing premature tripping. If necessary set up the
rewind oscillator control R652 as specified in the manual.

(14) Autostop solenoid inoperative: If the plunger
doesn’t move freely in the solenoid housing, grease
lightly. If necessary set up the solenoid position. Note that
it will not release when the tape is at the end or reaches
the counter memory point. It may not release when tape
slack is detected or with no head rotation due to tape
sticking.

(15) Monkey chatter on cue/review: Suspect 1C601
(CX141) on servo board PW2110.

(16) Tape damage: A faulty pinch roller or play idler —
see (6) — can be responsible for creased or broken tapes.
In addition to incorrect tape path adjustment
misalignment of the upper drum can cause tape damage.
Failure of the slack sensor to operate will result in tangled
or looped tape. Replace or set up the switch alignment as
in the manual.

(17) Wow/flutter on sound: First check that the tape
spools and pulleys are clean. Then suspect a faulty capstan
motor. If the voltage at pin 1 of IC503 on panel PW2110
varies when the capstan motor is slowed down this usually
indicates that the servo circuitry is working normally.
Before replacing the motor (there may be noise bands in
addition to waw/flutter) check the play idler and ensure
that the capstan flywheel is free, clean and lubricated. If the
capstan motor has to be replaced, check the tape speed
and ensure that the correct capstan motor pulley is fitted —
the larger the pulley the higher the speed and vice versa.
The capstan motor can also be responsible for lateral
picture instability, though the usual symptom is wow/
flutter on sound.

(18) Bent verticals: Ensure that the back tension is set
up correctly. If so, suspect the drum motor.

(19) High-pitched howling: This fault may be intermit-
tent. Check that the capstan flywheel shaft is clean and
slightly lubricated.

(20) Video troubles: The most common fault is loss of
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output from one head. The cause could be build up of
dust in the gap. Clean with a cleaner stick and alcohol.
The fault may show up only with the machine’s own
recordings, playback of prerecorded tapes being all right.
If there’s a cotton-wool effect across the screen with a
picture in the background suspect that one of the heads is
open-circuit. Streaking across the picture is another symp-
tom caused by a faulty head.

There are other causes of an incorrect f.m. waveform,
i.e. excessive noise on the picture. Check the alignment of
the tape path, also the upper drum for excessive wear or
misadjustment. The record/playback switch S101 can
cause intermittent noise and picture breakup if it’s dirty,
misadjusted or worn. If the outputs from the two heads
differ when playing back a recording check the adjustment
of R152/3/4/5 on board PW2108. If this doesn’t do the
trick the drum dihedral adjustment may be incorrect. This
is a complicated adjustment — it’s simpler to replace the
drum. For a good picture with no wow or flutter on
sound, eccentricity alignment to a setting of less than
three microns must be undertaken when a new drum. is
fitted.

If there is no recorded video, check 1C401 (TA7637P)
on board PW2109 by replacement. If there’s no output
from Q404/5 check whether C419 (0-022uF) is leaky.

For smeary playback check 1C402 (TA7636P) on board
PW2109 by replacement.

(21) Colour drop-cut on cue/review: Check crystal X961
on drum drive board PW2115 — it can go off frequency.

(22) Interference on sound: This can be caused by a
faulty drum motor. Make sure that the noise suppression
components L961 and C962 (0-01uF) on drum drive
board PW2115 are in order.

(23) Poor stills/vertical bouncing on cue/review: Suspect

absence of the VD pulses from ICHO1 (TC4528P) on
speed control logic board PW2117.

(24) No frame advance: First ensure that the frame
selector switch S982 on switch board PW2116 is operating
correctly. Then check ICHO3 (TC4528BP) on board
PW2117 by replacement.

(25) Still frame slipping: Check that the frame correc-
tion control RHS1 aon board PW2117 is not set too high.
Slightly adjust the screw to set the noise band at the
bottom of the screen.

(26) Timer not alight: Check clock bulbs for open-
circuits. This can occur when the machine is unplugged
from the mains supply for the first time in a few years.

(27) Programme timer i.c. faults: The symptoms caused
by 1C861 (TC5038P) on board PW2112 can be many and
varied — digits not illuminated, days not changing on
programme setting or inoperative on second programme,
and incorrect time settings. The timer may fail to latch,
switching off from the mains for a few minutes after which
the timer will reset.

(28) No channel lights, one channel only alight or stuck
on BBC-1: Check ICA01 (TC9002AP) on selector board
PW2106 by replacement.

(29) Memory button incgperative — will not lock channel:
Check the TMMS841P memory chip ICCO1 on board
PW2106 by replacement.

(30) Tuning drift: Several items on selector board
PW2106 can cause this problem. The most likely cause
however is the tuner unit itself — check by replacement.
ICA01 (TC9002AP), ICCO1 (TMMBA4IP) and/or 1CC02
(TA7619AP) on board PW2106 can all cause the trouble
when warm or intermittently from cold. The other item
you might need to check, again by replacement, is the
33V tuning supply stabiliser DEO] (uPCS74JC).

UPDATING COURSES
HIGH PERCENTAGE OF PRACTICAL WORK INTENDED FOR
QUALIFIED SERVICE ENGINEERS.

VCR SERVICING

(3 WEEKS FULL TIME)
NEXT COURSE STARTS ON OCTOBER 6th — TUITION FEE £575

MICROCOMPUTER SERVICING

(ONE WEEK FULL TIME)
NEXT COURSE STARTS ON OCT. 27th — TUITION FEE £250

(MSC grants available on JTS/A TS training schemes, subject to approval. If

you are unemployed, or are currently employed and require retraining, or

updating, you or your employer may be eligible for financial assistance
under one of the above schemes.)

Further details from:

LONDON ELECTRONICS COLLEGE (VC Dept.)
20 Penywern Road, Earls Court, London SW5 9SU
Tel: 01-373 8721
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The Development of Colour Tubes

Part 4: Behind the Colour Screen

Just behind the tube’s faceplate is the point where it all
happens! The rear of the glass surface is coated with dots
or stripes of phosphor materials that glow when
bombarded by the electron beams. Phosphor brightness is
proportional to the beam current and the accelerating
voltage (e.h.t.).

Phosphors

A wide range of phosphor colours is available, but for
colour tubes the three phosphors used — classified X in
Europe, P22 (Jedec) in the USA and B22 in Japan — have
very specific coloured light emission characteristics that
are based on the EBU chromaticity co-ordinates — see Fig.
39. All the colours within the solid triangle can be
reproduced on the screen — this compares well with the
range of colour pigments, dyes and inks available. Mon-
ifor tubes are sometimes provided with a lighter blue
phosphor (sky blue) whose desaturated colour gives much
more legible alphanumeric displays while still offering a
usuable hue for graphics displays. Purer colour phosphors
have been developed since the EBU co-ordinates were
finalised: these are also shown in Fig. 39 (enhanced red
and green).

What the co-ordinates defining the colour triangle don’t
show is the purity (spectral bandwidth) of each phosphor.
The spectral/energy emission characteristic for a typical
modern tube is shown in Fig. 40. It can be seen that red
has the narrowest bandwidth and lowest efficiency. To
produce a standard colour-temperature white raster (Illu-
minant D6500) a typical anode current contribution by the
red gun is 42 per cent, with the green and blue guns
contributing 35 and 23 per cent respectively. When you
recall that white light consists of 30 per cent red, 59 per
cent green and 11 per cent blue you get an idea of the
relative phosphor efficiencies. Other factors (many of
them!) being equal, picture brightness depends largely on
the chromaticity and efficiency of the green phosphor.
Since the earliest colour tubes there has been a fifteenfold
increase in white brightness due to phosphor improve-
ments. Many phosphor materials have been used over the
years: the current favourites (in Europe, America and
Japan) seem to be yttrium/oxysulphide/europium (rare
earth) for red, zinc sulphide/silver for blue and zinc
sulphide/copper/aluminium for green.

With early in-line gun tubes the RGB phosphor stripes
were laid on the screen continuously, i.e. with no gap
between them - see Fig. 41(a). To provide some beam
landing tolerance to take account of mask expansion,
imperfect setting up and stray magnetic fields the mask
slots were made narrower than the stripe width. For a
domestic tube this resulted in a beam landing tolerance of
about 60 microns at the centre of the screen and 140
microns at the edges. This approach is called a positive-
tolerance system. The alternative approach shown in Fig.
41(b) is the negative-tolerance system where the mask
slots are wider than the phosphor stripes, which now have
a “‘guard-band” between them. In this case the beams
slightly overlap their intended phosphor stripes. Apart
from the advantage of making black matrixing possible
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Eugene Trundle

(we’ll come to this in a minute) the negative-tolerance
screen produces a crisper picture due to the absence of
“spread” and light scattering across the now sharply
defined phosphor glow areas. The dimensions given in
Fig. 41(b) relate to the Videocolour A66-FS10 tube.

Improving the Contrast

Achieving a high contrast TV picture is largely a battle
to reduce the reflection of ambient light from dark
(unenergised) sections of the screen. The first step taken
to improve matters was the black matrixed screen, in
which the spaces between the phosphor dots or stripes are
filled with a light absorbing black pigment (usually based
on carbon or graphite) to reduce screen reflectivity. The
phosphor material itself is very light in colour however,
and it was not long before dyes were added to the
phosphors, making each absorb incident light other than
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Fig. 39: The CIE chromaticity diagram.
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Fig. 40: Spectral emission and relative efficiencies of the
phosphors. Although red peaks far higher than the others
its very narrow emission band makes it the least efficient of
the three.
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Fig. 41: Positive-tolerance screen-mask system (a) com-
pared with a negative-tolerance system (b) for use with a
black matrixed screen.
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Fig. 42 (left): To achieve a comparable number of vertical
picture lines the dot pitch of an in-line gun tube must be
much finer than with a delta-gun tube.

Fig. 43 (right): Effect of two widely different faceplate glass
densities on the contrast ratio. Ideally we need to change
the filter density to suit the ambient lighting conditions — a
separate glass filter introduces multiple light reflections
however.
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Fig. 44: Light transmission characteristic of a selective filter
faceplate.

that of its own colour. These are called pigmented phos-
phors, and can be recognised by the RGB coloured
appearance of the phosphor pattern on the face of an
unenergised tube. The use of pigmented phosphors and
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black matrixing can reduce the reflectivity of the tube face
by as much as 30 per cent without sacrificing brightness.
This advantage can be used to improve either the bright-
ness or contrast depending on the faceplate glass light
transmission characteristic, as we shall see.

The rear surface of the phosphor is aluminised, the
conventional practice for many years now, to refiect the
phosphor light forwards, to equalise the charge over the
whole screen area and to form an ion barrier. The gun
side of the aluminising layer is often sprayed black, as
mentioned last month in connection with mask
heatsinking.

Stripe Pitch

With tubes intended for domestic TV use the phosphor
stripe pitch is 0-8mm for screens above 50cm diagonal and
about (-6mm for smaller screen sizes. Individual phosphor
stripes are typically 0-19mm wide in a large-screen,
matrixed tube. Since nc-picture element can be smaller
than the width of a stripe triplet, the structure of the
screen and mask is a limiting factor for the tube’s resolu-
tion. A standard 66cm stripe tube is capable of resolving
about 350 lines, a Slcm tube about 270 lines and a 37cm
type about 250 lines. These figures allow for a pixel to
cover two stripe triplets, for easy viewing and to avoid
spurious effects.

High resolution tubes with the stripe pitch down to
0-31mm are available at high price to give 370 lines with a
37cm screen and 550 lines with a 50cm screen, again
allowing two triplets per pixel. They are expensive not
only because of the precision of the screen and mask but
also because of the special gun and yoke required to
produce a suitably small spot size and matching conver-
gence performance.

Delta-gun tubes give better definition for a given triad
spacing — see Fig. 42. One 50cm delta-gun tube on the
market has a dot pitch of 0-2mm, offering a 1,680 dot
count across its width: sticking to our two-dot per pixel
criterion, this gives a resolution of 840 lines. It must be
interesting to converge!

Faceplate Glass Characteristics

The faceplate glass characteristics have an important
bearing on picture tube performance. In effect the glass
panel acts as a neutral-density filter, having grey glass with
a light transmission characteristic that can vary, depending
on tube design, between 40 and 85 per cent.

The basic idea of the tinted faceplate, which inevitably
reduces picture brightness, is to reduce the screen’s re-
flectivity and thus increase the contrast. Use of glass with
a low light transmission characteristic helps because re-
flected light has to pass through the glass twice while the
light emitted by the phosphors passes through only once.
Thus if the glass lizht transmission characteristic is 50 per
cent a fourfold reduction in reflected light is achieved for a
halving of the available light from the phosphors.

The tendency in Europe seems to be to use a high light
transmission glass for maximum light output (it seems,
especially from their factory “granny-button™ settings,
that our German and Dutch cousins watch TV in a very
subdued light). The USA and Japan on the other hand
have generally opted for a better contrast ratio using low
light transmission glass. Fig. 43 shows the effect of two
different glass densities on the contrast ratio for a modern
screen with black matrix infill and pigmented phosphors.
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Mitsubishi go a step beyond the neutral-density filter
principle with their Blue Diamond tubes. Into the
faceplate glass mix go the rare-earth element neodymium
oxide plus colourants, giving selective light transmission
properties. These faceplates provide increased attenuation
at wavelengths around 580nm (see Fig. 44), offering
enhanced contrast where the ambient light level is high.

Also relevant to the faceplate is the question of reflec-
tions from the outer polished surface. The mirror effect of
this surface will show an image of the room, the viewers
and particularly any light sources. For domestic use the
flat type screen (FST) has advantages because of its
narrower capture angle. With monitor tubes, especially
those used to display small alphanumerical characters,
various treatments are available to break up the outer
glass surface so as to diffuse reflections. All except the
most expensive tend to impair the definition however, so
careful design and control are required. The two most
common treatments are chemical etching and silica coat-
ing. Fig. 45 shows the effect of the latter treatment on a
half-coated screen by Mitsubishi.

Glass Envelope

The primary purposes of the glass envelope are to
contain the vacuum essential for the tube’s operation and
to provide a flat viewing screen. There are many secon-
dary functions. One is to provide the e.h.t. reservoir
capacitor, whose plates consist of the conductive graphite
coatings on the inner and outer surfaces of the bowl: with
a large tube the capacitance value can be 2,200pF.

To reduce the energy released from this store in the
event of a flashover, and just as important the rate of
energy release, the inner graphite coating in present-day
tubes is made resistive. The addition of iron oxide to the
coating increases its resistivity and gives it a characteristic
reddish colour. The effect is that of having a resistor of
about 4004} value in the path of any flashover current to
any gun electrode. This technique reduces the likely
flashover current from around 700A peak to approxi-
mately 60A while the rate of current build up is reduced
by a factor of ten. The result is a great decrease in the
amount of transient energy reaching the low-voltage cir-
cuits of the receiver, and less risk to the increasingly
sensitive chips nowadays being used.

The protection functions of the envelope are twofold.

Fig. 45: Surface treatmnt of the faceplate diffuses light
reflections from the tube’s faceplate. :

722 B

(a) {b) D253
Fig. 46: The degaussing coil position for an in-line gun tube
is shown at (a); the resultant degaussing field in the mask is
shown at (b).
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Fig. 47: Current tube type numbering system.
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Strontium carbonate is included in the glass mix to
provide an X-ray radiation barrier — the production of X-
rays increases according to the twentieth power of the
e.h.t. voltage. At specified e.h.t. voltages and currents the
radiation from any accessible part of a working tube does
not exceed the international standard of 0-5mR/hour: at
the faceplate it’s in practice usually less than 0-1mR/hour.
The envelope must also protect viewers from the effects of
implosion. The faceplate of current (FST) tubes is around
12-5mm thick at the centre and thicker towards the edges.
The stress of atmospheric pressure on the faceplate is
conveyed to the rimband where it’s contained in the
band’s tension.

The envelope is made in two parts, the neck/bowl and
the screen. These two components are heat-sealed to-
gether at a late stage in manufacture. The tube is then
pumped to a hard vacuum and sealed at a glass pinch at
the rear end. To absorb any further gases, particularly
those liberated from the gun, mask, etc. during the life of
the tube, a getter material (usually based on barium) is
used. It’s packed into a trough at the end of a spring
attached to the front of the gun assembly, to tuck it well
out of the way in the tube’s bowl. After tube evacuation
it’s fired by means of a local r.f. heater to activate it.

Internal Degaussing Shield

In modern tubes the degaussing shield is incorporated
within the bowl. This magnetic shield prevents ambient
magnetic fields upsetting the beam landing. Any flux it
acquires itself is neutralised by the action of the
degaussing coils which are mounted on the tube’s bowl
and also demagnetise the shadowmask and rimband. The
coils are fed with a decaying burst of 50Hz a.c. at switch
on. With in-line gun tubes there’s infinite vertical landing
reserve, so it’s necessary to generate only a vertical field
to correct for the stray fields which would deflect the
beams horizontally. This is achieved by the coil configura-
tion shown in Fig. 46(a) which, because of the continuity
of the mask material in the direction of the degaussing
field (Fig. 46(b)), requires fewer ampere-turns than the
degaussing coils for a delta-gun tube. An h.f. bypass
capacitor shunts the degaussing coils to prevent currents
induced from the line scan coils causing beam mislanding.

Tube Nomenclature

For many years tube size has been specified in inches
(more recently centimetres), the quoted figure referring to
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the overall diagonal measurement across the glass screen.
This was somewhat misleading, and all tube makers have
now agreed to adopt the Worldwide Type Designation
System. With this the visible picture diagonal is quoted in
centimetres. Fig. 47 explains a typical c.r.t. type number
using this system.

The FS tube types — tubemakers are very rapidly
converting to FST production — have the following com-
mon sizes: 22cm (9in.), 36cm (14in.), 41cm (16in.), Slcm
(2lin.), 59cm (24in.), and 66cm (27in.). Where these
figures correspond to the old Pro-Electron classification
system the picture area with the new types is greater. The
new 51V tubes have 6-2 per cent greater picture area than
the old 22in. types and the new 66V tubes 9-5 per cent
more picture area than the original 26in./66cm types.
Hence the claim — made more in the USA than here - for
28in. as the largest consumer tube size.

Definition Enhancement

There are two ways in which the scanning spot in a
colour tube can be manipulated to give an apparent
improvement in picture sharpness. Both have been used
in Sony receivers under the name Turbo Trinitron. The
first uses a split focus electrode to which differential pulses
at instants of black/white or white/black transitions in the
video waveform are fed. The pulses are obtained from the
luminance signal by filtering. This is followed by differen-
tiation, amplification, phase splitting and then application
to the focus electrodes via two separate output stages. The
effect of this arrangement is to “‘flatten” the scanning spot
momentarily into a narrow ellipse, thus enhancing the
vertical edge of the picture feature.

A similar drive system is used with the later velocity-
modulation enhancement system. Here however the
“edge pulse”, derived as above, is fed to a little class B
push-pull output stage whose load is the VM yoke — a few
turns of wire on a plastic former mounted on the tube
neck. The field produced by this winding opposes that
produced by the line deflection coils. Its effect is thus not
on the size of the spot but on its scanning velocity.
Imagine a white-to-dark transition. If we momentarily
slow the spot down before the edge, then momentarily
speed it up afterwards, we shall emphasise the edge by
brightening it — the increased spot dwell-time gives greater
brightness at that point. This is followed by a black edge,
produced by the subsequent spurt put on by the spot to
catch up its correct position along the line. The system
works with black-to-white transitions as well, with none of
the “phase” penalties of electrical enhancement circuits.
In fact it works very well indeed, especially with teletext
and computer displays: plugging the VM yoke in and out
gives a convincing “before and after” demonstration.

Next Month — Beam-indexed Tubes

Next month we’ll take a look at the beam-indexed
colour tube: several versions of this type of tube have
been introduced recently for various special purposes.

CORRECTION
We apologise for an error that got into Mr. Pearson’s
letter about sound problems with the Grundig Model 6010
(page 576, July issue). “NS transductor” should have read
“ultrasonic transducer”. This is connected via a phono
connector to the TD (remote) panel.
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FREE GIFT!!
A simple aid to chip removal will be provided free
with the October issue of Television. Be sure not to
miss your copy!

@ SERVICING THE JVC HR7300
Davia Botto provides servicing notes on these
popular machines. In general the information ap-
plies also to the HR7200 and the Ferguson 3V29
and 3V30.

@ BATTERY-OPERATED CRT TESTER
A portable tester which gives a quick indication of
tube emission is a boo 1 when buying second-hand
CTVs “off the pile”. This design by Nick Laidlaw
uses a Thorn 3500 series e.h.t. transformer to
generate some 350V for test purposes. It can be
usec to test both delta and PIL type tubes and is
powered by a 6V lead-acid battery.

@ BEAM-INDEXED COLOUR TUBES
A striped screen and a single gun, with the input
switched in RGB sejuence — that’s the beam-
indexed colour tube. This type of tube has been
talked about for many years: it's now being used
for certain special aoplications. Eugene Trundle
looks at these new tubes in the concluding
instalment of his current series.

@ SERVICING THE FERGUSON 3787
Large numbers of these well-made 14in. colour
portables are still in use. Their thyristor line output
stage and power control circuitry confuses some,
but the sets are well worth attention. Colin Boggis
provides guidance on circuit operation and com-
mcn faults.

PLUS ALL THE REGULAR FEATURES
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Please reserve/deliver the October issue
of TELEVISION (£1-20), on sale September
17th, and continue every month until further
notice.




ECONOMIC DEVICES, PO ) BOX 228, TELFORD TF2 8QP

15/80H 2SA%40 25C535 AF180 BCEﬁOC Il.14 BDXB3A BFYSZ
15/85R :m 25A%40-2 2.14 25C536 0,41 AF181 BA7IN 10& BDY20 1.21

16039 0.79 | 2SA9%50 072 | 25C537 054 | AF188 II.B BAB41A 16.12 BCB’.!S II.Q BDY8Y 118 BFY%
16181 1.04 | 25A951 126 | 2SC605L 1.16 | AF239 043 | BAB43 396 | BCA37 024 | BF115 040 | BLY49
16182 1.04 | 25A966-Y 116 | 2SC620 146 | AF279 088 | BABS4 5.76 | BC633 020 | BF117 066 | BROO
16334 098 | 25A999 1.36 | 2SC643A 154 | AL113 1.36 | BAVI8 021 | BCA40 024 | BFII8 0.67 | BRO1
16335 0394 | 2SB774 1.15 | 2SC668 067 | AN115 398 | BAVI9 0.11 | BC879 039 | BF121 025 | BRO3
16446 098 | 2SB18S 1.13 [ 2SC681 440 | AN155 189 | BAVX 031 | BC880 031 | BRI 021 | BRO3
16600 138 | 25B375 387 | 25C682 1.88 | AN206 258 | BAV2I 034 | BCX34 040 | BF1Z7 0.13 | BRC116
16802 127 | 2SB400 040 | 2SC684 1.65 | AN208 355 | BAWSG2 0.19 | BCY70 030 | BR37 029 | BRC300
17052 5,61 | 2SB405 1.03 | 2SC693 063 | AN210 228 | BAX12 044 | BCY7 021 | BF153 058 | BRC5296
17053 561 | 25B407 324 | 25C710 069 | AN21 325 | BAX13 0.11 | BCY72 020 | BF1S4 026 | BRC6109
17074 9.30 | 25B449B 6.98 | 25C711A 050 | AN214Q 275 | BAX16 0.11 | BD115 046 | BF157 033 | BRC82
17089 §.35 | 25B511 250 | 25C117 128 | AN231 1465 | BC107 0413 | BD116 0.70 | BF158 0.18 | BRCS3
mz 351 | 2SB54 139 | 25C734 143 | AN24 BC107A 011 | BD124 131 | BF15¢ 018 | BRC84
17376 158 | 25B546 375 | 25C761-Y 095 | AN235 378 | BC1O7B 018 | BD124P+KIT 063 | BF160 031 | BRx44
17523 1.32 | 25B56 280 | 25C783 398 | AN239 695 | BC108 0.15 | BD131 042 | BF167 038 | BRX49
17524 132 | 25B618A 222 | 25C7%0Y 164 | AN240P 152 | BC108B 0.15 | BD132 042 | BF173 034 | BRY39
1N4001 0.06 | 2SB631 325 | 25C828 028 | AN2#&Y 1.71 | BC109 012 | BD133 053 | BF177 035 | BSS38
1N4002 0.06 | 25B643 061 | 2SC867A 305 | AN245 449 | BC1098 015 | BD135 036 | BF178 040 | BSTBD140G
1N4003 006 | 25B669 367 | 25C876 0396 | AN253 297 | BC109C 012 | BD136 026 | BF179 036 | BSTC0246
1N4004 0.06 | 25B681 396 | 25C930 054 [ AN260 385 | BCN3 0.14 | BD137 0.36 | BF180 036 | BSTC0233
1N4005 0.08 | 25B635 198 | 25C935 413 | AN262 198 | BC119 036 | BD138 046 | BF18 032 | BSTCCO143
1N4006 008 | 2SB75 1.04 | 25C936 866 | AN272 792 | BC126 020 | BD139 034 | BF182 0.34 | BSTD1043
1N4007 007 | 2SB774 0.72 | 25C940 468 | AN28Y 6.65 | BC132 0.14 | BD140 0.37 | BF183 039 | BSV578
1N4148 0.04 | 25B819 089 | 25D1128 290 | AN29S §52 | BCI3S 0.14 | BD144 1.70 | BF1g4 043 | BSW88
1N4448 0.05 | 2SC1034 6.75 | 2SD1138 099 | AN301 $.55 | BC137 0.18 | BD150 125 | BF185 039 | BSX19
IN5401 0.14 | 2SC1050 5.06 | 25D1273 125 | AN302 3993 | BCIB 034 | BD157 067 | BF1%4 0.14 | BSX20
1N5402 0.15 | 2SC10%6 1.16 | 25D1453 0.75 | AN303 439 | BC139 028 | BD160 160 | BF195 014 | BSY52
1N5403 016 | 2SC1104 398 | 25D152K 264 | AN305 947 | BC140 045 | BD163 0.71 | BF1% 017 | BSY79
1N5404 015 | 2SC1106 454 | 25D138 387 ( AN315 24 | BC141 034 | BD165 062 | BF197 0.16 ( BT100A
1N5408 0.35 | 25C1114 6.75 | 2SD24 049 | AN316 §53 | BC142 034 | BD166 042 | BF198 017 | BT106
IN914 0.04 | 25C1116 495 | 25D235 060 | AN318 627 | BC143 033 | BD168 0.73 | BF193 0.17 | BT108
IR3403 5.00 [ 25C1124 126 | 25D24 229 | AN320 547 | BC147 008 | BD175 060 | BF200 037 | BT119
151585 020 | 2SC1128 034 | 25D257 294 | AN321 225 | BC148A 0.10 | BD179 049 | BF218 036 | BT120
154 010 | 2SC1131 050 | 25D292 259 | AN322 5.85 | BC148B 013 | BD181 099 | BF224 017 [ BT21
1550124 081 | 25C1158 333 | 25D313 259 | AN331 459 | BC148C 011 | BD182 099 | BF237 065 | BTI23
15921 0.10 | 25C1162 1.05 | 2SD3250 195 | AN337 537 | BC149 0.11 | BD183 099 | BF240 0.17 | TBAS70
2N1303 038 | 25C1172 222 | 2SD48 16.13 | AN340P 1.17 | BC1498 013 | BD184 121 | BF241 0.17 | BT151-800R
IN219A 040 | 25C1195 326 | 2SD350 520 | AN355 598 | BC1S3 0.14 | BD187 053 | BFA45 050 | BTT6018
N2 038 | 2SC1212A 1.97 | 2SD350A 280 | AN362 175 | BC154 0.14 | BD189 069 | BF245A 045 | BTT8124
2N2646 080 | 2SC1213 089 | 25D353 750 | AN370 395 | BC158 036 | BD190 0.69 | BF458 049 | BU106
2N2904 036 | 25C1226 1.46 | 25D389 241 ( ANS010 §.70 | BC160 040 | BD201 053 | BF246A 252 | BU108
2N2905 043 | 25C1233 0380 | 25D401 255 | ANS111 292 | BC16Y 028 | BD202 0.60 | BF255 020 | BU103
2N2906 038 | 2SC1306 1.98 | 25D414 198 | AN5120N 450 | BC168 036 | BD203 050 | BF256 028 | BU11D
2N2926 0.15 | 2SC1316 410 | 2SD4N 213 | AN5132 439 | BC163C 0.16 | BD204 059 | BF256LB 042 | BUTIY
2N3053 027 | 25C1317 0.87 | 25D560 295 | AN5250 398 | BC170 016 | BD207 1.79 | BF256LC 042 | BUI12S
2N3054 099 | 25C1364 049 | 2SD588A 236 | ANS435 308 | BCIN 011 | BD208 123 | BF257 034 | BUI26
2N3055 061 | 25C1383 120 | 25D60C 325 | ANS610 743 | BC172 043 | BD222 049 | BF258 036 § BU137
2N3442 156 | 25C1391 245 | 2SD601R 065 | AN5612 412 | BC1728 027 | BD22S 049 | BF259 034 | BU205
2N3702 0.14 | 25C1398 094 | 2SD613 103 [ AN5613 380 | BC173 017 | BD228 0.63 | BF262 057 | BU206
2N3703 0.14 | 2SC1413A 305 | 2SD621 12.85 | AN5630 395 | BC174B 027 | BD229 1.05 | BF263 057 | BU207
2N3705 0.16 | 25C1446 125 | 2SD636 055 | ANS70IN 166 | BC177 020 | BD232 050 | BF2N 034 | BU208
2N3706 0.14 | 25C1447 207 | 2SD633-R 0.85 | AN6250 295 | BC178 026 | BD234 042 | BF273 020 | BU208/02
2N3707 0.16 | 2SC1475 037 | 25D655 0398 | ANG300 7.00 | BC179 026 | BD237 047 | BF274 029 | BU208A
2N3M 0.11 | 2SC1505 1.00 ( 2SD657 285 | AN6310 874 | BC182 0.09 | BD238 - 039 | BF324 0.35 | BU208D
N3 204 | 25C1514 1.41 | 2SD661A 080 | AN6320N 428 | BC182L 0.10 | BD233 045 | BF33%6 033 | BU209
2N3772 1.71 | 28C15730 125 | 25D731 245 | ANB340 1518 | BC182LB 014 | BD240 037 | BF3Y7 0.40 | BU226
2N3773 229 | 2SC1578 8.74 | 2SD773 033 | ANG341 240 | BC183L 0.11 | BD241 039 | BF338 0.4 | BU32%
2N3819 042 | 25C1583 1.17 [ 2SD811 554 | ANG342 161 | BC183LB 026 | BD242 0.39 | BF355 049 | BU326A
2N3823 1.17 | 28C1817 389 | 250823 1.98 | AN6363 16.00 | BC184 0.13 | BD243A 0.37 | BF362 066 | BU326S
2N3304 062 | 2SC675 1.41 ( 2SD837 156 | ANG371 924 | BC18AL 0.14 | BD243C 0.79 | BF363 050 | BU406
2N3908 0.62 | 25C1678 198 | 2SD841 365 | ANB387 795  BC184LB 026 | BD244 051 | BFE3N 050 | BU406D
2N4101 133 | 2SC1741 125 | 250856 225 | AN6531 195 | BC186 027 | BD244C 0.79 | BF39t 025 | BU4O7
2N4240 330 | 25C1810 1.70 | 25D857Q 184 [ ANBS51 135 | BC187 - 028 | BD245C 099 | BF417 084 | BU407D
2N4444 1.73 | 2SC1815 0.66 | 250882 150 | ANBS552 068 | BC204 0.16 | BD246C 089 | BF418 187 | BU412
2N5233 050 | 25C1826 0.65 | 2SDB4 150 | ANG610 240 | BC207 — 014 | BD253 1.05 | BF422 029 | BU426A
2N5234 050 | 25C1829 222 | 2SD8%8 5.45 | AN6677 6.60 | BC212 011 | BD278A 080 | BF4Z3 052 | BU500
2N5296 049 | 25C1875 5.19 | 25K105H 215 | ANTIT 145 | BC2128 026 | BD317 260 | BF450 0.35 | BU508A
2N5297 050 | 25C1881K 298 | 25K152 295 | AN7114E 5.94 | BC213L 0.10 { BD318 285 | BF451 029 | BU536
2N5298 061 | 2SC1833 302 | 25K34 0.76 | AN7115 255 | BC213LB 0.15 | BD375 042 | BF457 041 | BUG08
N5 1.18 | 25C1906 038 | 25K41 107 | AN7120 465 | BC214 010 | BD38O 0.76 | BF458 039 | BU70S
2N6103 1.58 | 2SC1921 137 | 25K78 298 | ANT145 280 | BC214LB 026 | BD410 052 | BF459 052 | BUB0G
2N6130 0.72 | 25C1923 1.07 | 40408 050 | AN7146 435 | BC25 040 | BD433 047 | BF460 156 | BUSO7
2N6133 125 | 25C1929 225 | 40534 153 | AN7151 226 | BC237 0.10 | BD434 049 | BF469 031 | BUB26A
2N6180 095 | 25C1942 S.70 | 40636 143 | AN7156 285 | BC237BJ 0.12 | BD435 049 | BF470 055 | BUWs4
2N6292 1.65 | 25C1945 453 | 4EX581 080 | AN7158 6.75 | BC238 0.10 | BDA3s 060 | BF471 031 | BUX84
2N6% 043 | 25C1958 045 | 741 030 | AN7218 164 | BC238A 0.13 | BD437 049 | BF472 033 | BUX85
2N698 043 | 25C1957 1.09 | 7805-T022 083 | AN7223 425 | BC238B 0.13 | BD438 0.40 | BF479 061 | BUYBIA
2SA1006 1.50 | 25C1953 193 | 7 0.73 | AU107 350 | BC239 0.12 | BD441 142 | BR480 1.38 | BY126
28A101 1.65 | 25C19%62 193 | 7 085 | AUNID 225 | BC2398 025 | BD442 266 | BF491 199 | BY127
25A1015 0.49 | 2SC1963 310 | 7812-T022 116 [ AU113 525 | BC251A 0.12 | BD509 1.42 | BF4g5 064 | BY133
25A1012 125 | 25C1983 835 | 7815 064 | AY105K 208 | BC294 050 | BD510 1.07 | BF506 043 | BY164
2SA1020Y 086 | 25C1985 155 | 7818 0.2 | AY106 1.09 | BC300 035 | BD519 150 | BF503 041 | BY176
2SA1027R 045 | 25C2009 034 | 7824 064 | BA524 821 | BC301 045 | BD529 132 | BF523 024 | BY179
25A473 075 | 25C2029 233 | 7905 B250 265 | BC302 053 | BD530 '.18 | BF532 045 | BY182
2SA766S 495 | 25C2028 211 | 9368 10.70 | B40 155 | BC303 104 | BDS33 067 | BF59% 018 | BY184
25CN73Y 125 | 2SC2063 099 [ AAIR 0.12 | BA130 0.14 | BC307 0.18 | BD534 053 | BF597 027 | BY187
251474 125 | 25C2078 239 | AC133 0.12 | BA1310 198 | BC307A 0.14 | BD535 679 | BFe%4 022 | BY189
25C1509 135 | 2SC2073 154 [ ACI23K 043 | BA1320 138 | BC308 018 | BD536 061 | BF7S7 BY198
2SD1391RL 385 | 25C2085-Q 140 | AC127 027 | BA1322 395 | BC308A 011 | BD537 @74 | BF759 047 | BY2012
25A1095 4.10 | 25C2091 130 | AC128 0.34 | BA1330 275 | BC309 017 | BD538 145 | BF761 1.05 | BY203720
25A1103 6.55 | 25C2141 196 | AC138 024 | BA14S 019 | BC317A 0.13 | BD544B 083 | BF762 075 | BY207
25A329 040 | 25C2166 198 | AC141 029 | BA148 033 | BC327 015 | BD598 125 | BF869 0.65 | BY208
25A351 1.17 | 25C2216 069 | AC142K 044 | BAIS4 040 | BC328 011 | BD677 053 | BF870 030 | BY210-400
2SA489 1.17 | 25C2233 220 | ACt51 028 | BA15S 012 | BC337 009 | BD679 057 | BF959 0.42 | BY210-600
25A490 225 | 25C2236 165 [ AC176 030 | BA1S6 005 | BC338 034 | BD6SO 076 | BF960 0.69 | BY210-800
25A493 225 | 25C2218 1.14 [ AC179 028 | BA15% 0.15 | BC368 024 | BD881 148 | BF370 069 | BY218
25A562 057 | 25C2314 217 | AC183 0.72 | BA182 024 | BCA40 1.09 | BD6% 247 | BFR39 044 | BY223
2SA564 058 | 25C2335-KI 1041 | AC187 039 | BA222 1.66 | BC441 0.44 | BD699 349 | BFR61 050 | BY224-600
25A614 4.88 | 25C2551 126 | ACI87K 043 | BA302 124 | BC454 036 | BD700 3.70 | BFR62 050 | BY225-100
25A628 1.14 | 2502565 336 | AC188 025 | BA31 132 | BC460 0.42 | BD707 196 | BFR79 029 [ BY22S
25A639S 1.50 | 28C2570 185 | AC188-01 049 | BA312 097 | BC461 047 | BD709 1.12 | BFR81 165 | BY227
2SA659 049 | 25C2577 175 | AC188K 0.43 | BA313 0.76 | BC462 1.15 | BD710 0.30 | BFR36 1.08 | BY228
2SA673 127 | 25C2578 6.75 | AC133K 065 ( BA317 008 | BC463 064 | BDBO9 025 | BFR8Y 1 BY229-1000
2SA684 161 | 25C2671 199 | AC194K 065 | BA318 009 | BCA77 0.37 | BDBID 069 | BFRS0A 1.30 | BY229-600
2SA697 082 | 25C2826 207 | AD140 1.06 | BA328 477 | BCAT8 032 | BD879 0.74 | BFT42 043 | BY255
2SA699 1.75 | 2SC288A 185 | AD143 125 | BA33 1.37 | BC479 041 | BDBSO 0.79 | BFT43 043 | BY295-600
25A715 095 | 2SC3153 526 | AD145 160 | BA335 627 | BCS32 028 | BD8YS 23 | BFT8A 040 | BY298
25A747 826 | 25C372 140 | AD16? 056 | BA5102A 378 | BCH46 017 | BDB9S 248 | BFW10 060 | BY299
25A748 1.3 | 2SC373 1.16 | AD162 045 | BAS11 292 | BCS47 010 | BD9O1 0.7 | BFX29 034 | BY407
25A817 065 | 25C383 133 | AD262 125 | BA514 220 | BC548 010 | BD902 084 | BFX84 037 | BY409
2SA818 182 | 2SC388 050 | AF114 247 | BA521 252 | BCK49 0.10 ( BDW83C 155 | BFX85 041 | BY448
25A835 250 | 25C3%4V 081 | AF15 124 | BA524 894 | BC550 040 | BDW8AC 156 | BFX86 0.3 | BY713
2SA836 089 | 2SC403C 039 | AF118 120 | BAS26 7.98 | BCSS6 0.16 | BDX32 1.75 | BFX8? 055 | BYW19/1000
2SA844 035 | 25Ca1 219 | AR127 050 | BA527 298 | BCSS7 010 | BDXS3A 493 | BFX88 034 | BYWS6
2SA872 0.70 | 2SC458 039 | AF139 053 | BA532 156 | BC558 0.10 | BDXS3B 335 | BFX8Y 044 | BYX10
2SA884 215 | 25C4%5 0.92 AF178 1.45 BA536 295 | BCS59 0.10 | BDX548 216 | BFY50 032 | BYX55-600
2SA937R 2SC515A AF179 BA6203 475 | BC553B 0.11 | BDX62A 215 | BFY5t 050 | BYX71-600
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BYX71-350 0.72

BYX94 0.16
BYY56 120
BZY93C30 186
BZY88 RANGE  0.10

BZX61 RANGE  0.18
BZX79 RANGE  0.10

C106D 046
C106M 0.76
C1129 058
CA3046 3
CA3089 083
CA30%0AQ kr-]
CA3094 220
CAI3IEM 312

CBF16848N-071 156

D4001 038
CD4002 oz
CD4008 1.3%
CD4011 023
CD4012 024
CD4013 047
CD4016 046
CDao17 082
CD4020 123
CD4021 039
CD4623 028
CD4025 064
CD4028 084
CD4040B 085
CD4047 1.06
CD449 046
CD4052 075
CDA4066 038
CD4069 029
CD4070 0.66
CD4081 035
CD4033 072
CD4511 1.10
CD4528 204
CD455 4
CR02AM-8 155
CV12E 30
CX0950 314
CX104 964
CX108 1148
CX108 786
CX130 8.76
CX134 11.04
CX136 1.4
CX139 183
CX157 484
CX158 410
cxan 675
cx187 526
CX755 1295
C 685
DEC1 220
DEC2 220
DS3486N 43
DS3487N 43
E122 040
E5024 028
E5386 025
ES003 0.46
ES005 050
ESM310BP 415
FND500 5.78
GC374 165
GD243 495
GF758 084
GH3F 182
HA11215 5.06
HAT1211 253
HA11225 42
HAT1226 an
HA11229 288
HAN235 348
HA11124 525
HA11244 28
HA11251 447
HA1125 429
HAN3IW F2.10
HA1138 5.0
HA11414 565
HAT144 187
HA1156 116
HA1160 478
HA1166 525
HA1166X $.3%
HA1167 5.3%6
HA11706 950
HA11705 800
HA11703 956
HAIT01 9.56
HA11710 950
HANNTI3 813
HAIITI 900
HA11715 813
HA11714 8.56
HA11716 1310
HA11725 1826
HA11726MP 16,00

HA117555P 623

HA11781 248
HA1180 5.15
HA119 14
HA13001 625
HA1306 226
HA1338 150
HA1339 3
HA13402 187
HA13342 265
HA13365 L1143
HA1366WR 1.86
HA1367 k]
HA1368R 245
HA1368 190

HA1370 in

097
IF YOU DON'T SEE IT USTED ASK FOR QUOTE. GNE MAKE MODEL LOCATION. REMEMBER TO ADD 0.60p POST & HANDLING. ADD 15% VAT TO TOTAL
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HA1374
HA1377
HA1389R

570 | M51515BL
246 | M51517L
122 | M5192
122 | M5194AP
324 | M5231L
17.16 | M53274P
1825 | M54532P
0.11 | M54544L
425 | M58478P
425 | M58485P
225 | MAOS
495 | MA800!
625 | MA8DOS
MB3705
018 | MB3712
537 | MB3713
593 | MB3730
346 | MC13002
292 | MC1310P
632 [ MC1327P
397 | MC1330P
5.54 | MC1350P
169 | MC1351P
102 | MC1352P
156 | MC1357P
287 | MC1358P
2.87 | MC14001
1.75 | MC14013
11.07 | MC14433P
125 | MC14494P
3.02 | MC14497
344 | MC14510BAL
1.94 [ MC14511BCP
760 | MC14528BCP
125 | MC1712
165 | MC5192
143 | MC7724CP

125 | MR914

1.711 | MSM5816RS
1023 | MSM5840H
1015 | MVS460-02

182 | NES42

387 | NE545B

357 | NESS5
11.95 | NES5S6

REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD + MAIL ORDER — CALLERS STRICTLY BY APPOINTMENT

937
937

035

TEL 0902 712083 TELEX 338490

NE6458N
NP1106
0A202
0A47
0A91
0A%5

SG264A
SGB13
SG6629
SG6533
SI-1020H
SI-1125HD
SI1125H
S1225HD
SI1630HD
S16900
SKE1/02
SKE2F1/04
SKE263/04
SKE4F1/06

3..'5
5.61
on
014
009
012

SKE4F2/08
SKE4F2/06
SKE4F2/10
SKE4G2/02
SKESF3/10
SKS1/10
SL1310
SL1430T
SL414
SLARA
SL439
Sun

SN74151AN
SN74154N
SN74190
SN7420N
SN7430
SN7440N
SN7472
SN7474N
SN7430AN
SNT74LS26N
SN76001N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76110N
SNT76115AN
SN76131
SN7622IN
SN76226DN
SN76228N
SN76242
SN76243
SN7639
SN7653IN
SN76532N

5oabhRbEakEEREN]

-
47

AT PRI T A A AR A A 4

STKI!)42

STK4019
STK430

STK5730

TA71228/P
TAT124P
TA7129P
TATI30P
TA7136AP
TAN37P
TAT141AP
TA7146
TAT146P
TAT7148P
TA7149P
TA7152P
TAT153P
TA7181P
TA7162P
TA7169
TAT172P
TAT176P
TA71S3AP
TAT193P
TA7201P
TA7203P
TA7204P

TA7310P
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1105
5.75
450

15

TA7312P
TA7313AP
TA7314

165
1.80

BB

1025
9.61
398

416

3

TD62105P
TD62104P

TDA3560 525 | TUA2000 898
TDA3511Q 297 | TV106 176
TDA3576 708 | TY6010B 297
TDA35%0 §.7% | U0SG 1.14
TDA3591 6.45 | ULN2204 1145
TDA3650 750 | UPAS3C 49
TDA3652 5.44 | UPC1003 595
TDA3651AQ 296 | UPC1009C 632
TDA3651 330 | UPC1025H 290
TDA3651A 275 | UPC1026C 124
TDA3950 498 | UPC1028H 200
TDA4050B 3.95 | UPC1020H amn
TDA4280 720 | UPC1032H 062
TDA42%0 447 | UPC1042C 895
TDA4400 227 | UPC11%6H 296
TDA4420 501 | UPC1158 584
TDAM22 832 | UPC116IC 450
TDA4427S 9,00 [ UPC1182H 18
TDA4431 227 | UPC1186H 1.05
TDA4440 287 | UPC1181H 125
TDA4442 4.75 | UPC1185H 294
TDA4500 6.30 | UPC1188 695
TDA4600 284 | UPC1213C 099
TDA4610 480 | UPC1212C 1.2
TDA4620 478 | UPC1225H kY.
TDAS500 4.78 | UPC1230 124
TDA5700 260 | UPC1238 315
TDA7270S 225 | UPC1263 345
TDAB190 347 | UPC1277TH 585
TDA%403 3.15 | UPC1278H 485
TDAZ503 292 | UPC1351C 181
TDAS513 5.44 | UPC1350C 140
TDB1033 668 | UPC1353 185
TDE1081 661 | UPC1355C 213
TE626 149 | UPC1363 420
TEA1002 347 | UPC1362 298
TEA1009 1.86 | UPC1365C 6.98
TEA1014 3.15 | UPC1386 125
TEA1020SP 821 | UPC1360C 451
TIC106C 061 | UPC1378H 425
TIC106M 0.77 | UPC141C 375
TIC116Y100 207 | UPC1458 866
TIC44 0.72 | UPCISIC 295
TIC45 0.77 | UPC2002 148
Tic47 035 | UPC30C 251
TIP120 1.06 | UPC324C 470
TIP110 053 | UPC32C 494
TIP112E 085 | UPCI39C 490
TIP112 088 | UPC4IC 410
TIP117 085 | UPC4558C 215
TIP121 087 | UPC474 511
TIP126 0.73 | UPC554C 185
TIP132 1.40 | UPC566H 295
TIP137 150 | UPC574 k-]
TIP29 066 | UPCS75C2 290
TIP2955 095 | UPCS76H 258
TIP29A 046 | UPCST7H 125
TIP29B 063 | UPC578C 13
TIP28C 0.40 | UPCS80C 413
TIP2SD 0.75 | UPC587C2 134
TIP3055 0.75 | UPC592H 215
TIP30A 0.41 | UPC535 2%
Tl 0.16 [ UPC59 198
TIP31A 034 | UPD1514C 895
TIP31B 038 | UPD2813C 498
TIP3IC 050 | UPD4013B 400
TIP32A 053 | UPD4066B 495
TIP32B 069 | UPDSS3-164 1925
TIP32C 040 | UPDBO4SC-! 1085
TIP33 0.85 | X0007TA 468
TIP33A 1.05 | X0022CE 5.75
TIP33C 0.80 | X0029CE 708
TIP34 354 | X0031CE 495
TIPMA 0.49 | X0035TA 598
TIP41B 0.65 | X0040TA 450
TIP&1C 049 | X0042CE 435
TIP42A 049 | X0043CE 75
TIP42B 053 | X0056CE £
TIP42C 053 | X0057GE 6.00
TIP47 0.65 | X0062CE 652
TIP48 0.2 | X0065CE 625
TIP49 361 | X0074GE 10.00
TIP55A 3.65 | X0077GE 1596
T1S43 1.43 | X0079CE 495
TIS90 028 | X0092CE 495
TLOHCP 155 | X0096CE 598
T072 285 | XD103CE 125
TLASACN 6.74 | X0113CE 207
TLO72CP 255 | X0195CE 400

.00 | X0204CE 874
TMS1024NLL 686 | X0261CE 875
TMS1025N 625 X122AF 363
TMS3720ANS  19.50 | IX0111CE 2%
TMS3748NS 1495 | Y969 0
TMS3755 1365 | TDA3310 215
TMS3894NL 1925 | ZPY120 095
MS5102NLL 625 | ZTK33 043

Full list available with order
or SAE please 9" X 4"
Telephone answering
machine available 24 hours
0902 - 712083
for Access and
Barclaycard customers
Stock queries by post only
For quantities of 100+ per line - Please
ask for special quote.

Orders from Govt. Institutions, Schools,
Nationals etc., accepted with official order.

Al goods should be delivered
within 4 working days.
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The Operation of Electric Motors

Part 2

A more efficient method of producing a rotating elec-
tromagnetic field is to use two sets of windings, with the
second set arranged so that the current, and therefore the
magnetic flux, is out of phase with that produced by the
first set of windings. If the two sets of windings are on
interleaved poles, as shown in Fig. 1, the arrangement will
produce a rotating field similar to that produced by the
shaded-pole motor (see last month).

Phase-shift Arrangements

One way of providing the necessary phase shift is to
include a large value capacitor — typically several
microfarads — in series with one set of windings so that the
current flowing through this set leads that flowing through
the other by up to 90°. Ninety degrees cannot be achieved
because of losses in both the winding and the capacitor,
but the rotating field is smoother than that provided by
the shaded-pole arrangement. The latter provides much
less phase shift, indeed sufficient to start the motor under
only the lightest loads. The capacitor-start motor has
much better starting torque and smoother running than
the shaded-pole motor. The smoother running is due to
the fact that it is a motor with effectively double the
number of poles running from a 100Hz supply.

It is quite common with larger capacitor-start motors,
such as those used in domestic appliances etc., to use a
centrifugal clutch to disconnect the start-up winding when
the motor has reached some 75 per cent of its full speed.
This is possible because the rotor’s inertia will allow the
motor to run, but not start, with a pulsating field. The
advantage of smoother running is lost with this arrange-
ment however. Even larger motors have another capacitor
in series with the running winding, but this is mainly for
power factor correction.

An alternative way of producing a phase shift in the
starter winding is to include inductance instead of capaci-
tance. For the starter winding to have a larger inductance
than the running winding it would have to have more
turns, and would therefore take up more winding space.
So the opposite approach is taken. The starter winding is
made with few turns of relatively thin wire. It’s thus
mainly resistive, so that the current flowing in the more
inductive running winding lags that in the starter winding.
. Because of the small number of low current-carrying
capacity turns the starter winding would overheat after a
few seconds, so a centrifugal switch is necessary. This type
of motor has not entered the realms of consumer elec-
tronic products yet — we have covered it for the sake of
completeness. Fig. 2 summarises the phase-shifting
methods we’ve been discussing.

Synchronous Motors

For some applications a motor whose rotation is depen-
dent on the supply frequency is required. Electric clocks
and slot-meter mechanisms are two such applications,
though the crystal-controlled timepiece has succeeded the
former. High-quality turntables also require accurate
speed control, but servo technology now takes care of
this. There is use for the synchronous motor in timer
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mechanisms however.

For a motor to run at a speed dependent on the supply
frequency there must be no slippage between the rotor
and the rotating electromagetic field. As the squirrel-cage
type of rotor described last month relies on this slippage
to induce current in the rotor, and thus magnetise it, it
would clearly not do — the maximum speed would be only
some 98 per cent of that of the rotating field. The answer
is to use a permanent magnet as a rotor. Since it’s usually
a time-keeping function that’s required, the motor is
designed to run as slowly as possible to reduce the amount
of reduction gearing required. The only way to do this,
assuming that a mains supply is being used, is to increase
the number of poles — thirty or more is not unusual. One
method of construction is shown in Fig. 3: only a single
coil is needed. The rotor does not need to have as many
poles as the stator, provided they are no wider than the

stator poles.

Some method of starting the motor is still required.
Any of the methods used with a squirrel-cage motor could
be employed, but getting two sets of windings on multiple
poles of thirty or so would be difficult and expensive.
Even shading rings would present a problem. Another
method is used therefore: the rotor has an extra pole
which causes a slight movement at switch on, sufficient to
get the motor moving at its running speed. This pole can
take many forms and indeed is not always visible — the
rotor is somethimes a ferrite-plastic disc with no clue as to
how it has been magnetised. Another type consists of a
three-armed spider made of soft iron and attached to the
rotor, or one stator tooth may be made wider than the
rest.

The only problem is that the direction in which a motor
of this type starts is, without some extra arrangement,
indeterminate. The starting and thus running direction of
a split-phase motor with two windings is fixed and can be
changed only by reversing the connections to one, not
both, set of windings. The shaded-pole motor can be
reversed only by completely reversing the stator, in effect
using the other end of the motor. Synchronous motors
with the type of impulse start mechanism just described
will quite happily start in whichever direction they feel
like, so some means of stopping the motor and reversing it
if it starts backwards must be provided. The mechanism
shown in Fig. 4 is normally used. If the motor starts in
reverse it’s allowed to complete part of a revolution, in
order to store inertia. The friction from the disc on the
rotor spindle maves the pawl into engagement with the
pin, so that the rotor is suddenly arrested. The stored
energy is transferred into bending the springy pawl, which
releases the energy to give the rotor a kick in the correct
direction of rotation. This mechanism is sometimes ap-
plied at a later point in the reduction gearing;: this is more
effective, as the inevitable amount of flexibility in the
drive imparts a greater impulse to start the motor on the
straight and narrow.

For interest we would mention that a few synchronous
motors used in clocks in the past had no starting mecha-
nism of any kind. They relied on the user giving the motor
a push when setting the clock’s hands. This idea was also
used with some turntables, the on-off switch lever propel-
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Running
windings
E Starter N
windings
R
L N
cs s C
5 R {high L}
R = running windings 5 cs >—g
S = starter windings S llow L}
D460) CS = centrifugal switch

Fig. 1 (left): Pole arrangement for a split-phase motor.
Fig. 2 (right): Methods of phase shifting.

_~Winding
-~
interleaved
o polepieces

Winding inside
polepieces

e Rotor

Fig. 3 The synchronous motor.

e
’ N
\g/

Haif of rotor

conventional
squirrel ca@
Half permanent magnet

Fig. 4 (left): Anti-reverse mechanism.

Fig. 5 (right): Rotor arrangement for a synchronous-hyster-
esis motor.

Felt

Sintered bush

Shims Retaining spring

(o14:k} End plate

Fig. 6: Bearing construction.

ling the platter in the direction of rotation. The method
was taken to the extreme by a well-known manufacturer
of electronic organs: the electromagnetic tone generator
was driven by a synchronous motor, with another shaded-
pole motor used for starting only, a process involving two
switches and taking about half a minute!

The synchronous motor will run at only the correct
speed. Any excess load will stall it. With a self-starting
motor this fact may be masked by the motor restarting
itself when stalled, but one couldn’t rely upon this mode
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of operation. In fact the synchronous motor is suitable for
accurately driving only light loads. To the best of our
knowledge, the only motor of this type used in a VCR was
that employed in the N1500 series clock.

A hybrid type of mator known as the synchronous-
hysteresis type (see Fig. 5) combines the advantages of the
synchronous and squirrel-cage types. The rotor is of
squirrel-cage construction, but part of its length consists of
a permanent magnet. At start up the pole shading brings
the rotor to about 95 per cent of the synchronous speed,
with reasonable torque. It then pulls into synchronism
with the supply frequency. These motors were used by
Garrard in their higher priced turntable units and per-
formed admirably well before the advent of servo control
in this type of application.

Servicing Aspects

Because the only moving parts in these motors (in our
sizes at any rate) are the rotors they are very reliable -
units. Unless you are engaged in audio work, probably the
only a.c. motors you’ll be called upon to service are those
in elderly Sony, Sanyo and Philips VCRs. Troubles with
the windings are rare, but remember that the shaded-pole
motor inherently runs hot.

The bearings normally consist of sintered bronze self-
aligning bushes. If that sounds rather a mouthful, look at
Fig. 6. Sintered means that the bushes are made of
metallic powder compressed to the required shape under
heat. The bush is therefore porous and can retain lubri-
cant, thus increasing the intervals between servicing. If the
bush is spherical it will align itself without the accurate
machining that would be needed if it was fixed in position
rigidly. The bush is retained by some sort of spring which
allows the bush to align itself under running conditions. A
felt washer soaked in oil surrounds the bearing — this, by
capillary attraction, replenishes the oil impregnated in the
bush.

A common fault when the motor is mounted with the
spindle vertical and dust can gain entry is that fluff gets
wrapped around the top of the spindle, leaching the oil
from the bearing to form an abrasive goo that soaks down
into the bearing clearance, eventually seizing up. This was
a frequent occurrence with some autochangers. Loose
laminations in the stator or rotor, or loose shading rings,
will cause buzz - sometimes a dollop of liquid epoxy resin
will stop this.

Servicing a motor of this type is simple. Dismantle,
after marking the stator and rotor ends so that they can be
reassembled in the same relative positions. It’s quite
possible with most motors of these types to put them
together with the statar upside down, so that it runs
backwards! If the bearings will come apart, i.e. they are
not rivetted, dismantle them. Clean all parts — except the
stator — in solvent, then dry off. Take care not to lose any
shims fitted to the spindle.

If possible soak the bushes and felts in warm engine oil
overnight. Examine the spindle for any signs of seizure,
and clean carefully without using abrasives. Reassemble
and test. Don’t worry if the spindle feels tight on initial
assembly: just tap it (lightly!) with a piece of wood to align
the bearings. With some motors of this type the bearings
are retained by springs that are rivetted or pressed into
place. Complete dismantling is clearly impractical in this
case but the endplate can be soaked in oil, the surplus
being wiped off afterwards. These motors should be
virtually silent in operation.
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Sinclair QL Test Pattern Program

Although the future of the Sinclair QL computer is
uncertain quite a lot of them were produced and have
recently been made available via various special offers.
This article presents a test pattern program for the
machine, based on the pattern that appeared on the front
cover of the May 1984 issue of Television.

It has a coloured border with a similar order of colours,
the display going right to the edges of the screen. Thus
arrows are produced at the edge of the pattern, allowing
sets to be adjusted for a slight overscan. The pattern has a
black background with a centre circle and white
crosshatch. There are two columns of colours approxi-
mately a quarter and three quarters of the way across.
Within the circle there’s a vertical white column and to the
right of this a column of frequency gratings. These are
somewhat larger than with a conventional test pattern
because of the limitations imposed by the QL’s 256

vertical line resolution in the full colour mode. A black .

bar on a white background appears at the top while a
bright white rectangle with the word “Television” appears
at the bottom.

Randomly composed music will play while the pattern
is being displayed. If a sound through the TV adaptor is
fitted to the QL the sound will play via the TV set.
Pressing key s switches the sound on and off.

Colour bars with an overprinted menu of options
appear when the program is first run. The pattern is
selected by pressing c: b selects bars, g selects the
crosshatch and e exits the program. The menu disappears
as soon as one of the options is selected. You can switch
between crosshatch, bars and the pattern. If a wrong key
is pressed however the menu returns. Please note that the
computer should rnot be in the upper case mode.

Entering the program should be straightforward - fol-
low the listing. If you don’t want the music leave out the
procedure tune in line 840 onwards and instead of the
word “tune” in line 260 put “LET i$=INKEYS$(-1)”. This
waits until a key is pressed. For those who don’t want to
type it in I am willing to provide copies for £2 plus a blank
microdrive cartridge to record it on. Send orders to RTL,
West Towan House, Porthtowan, Truro TR4 8AX. Car-
tridges are at the owner’s risk whilst in the post. The
previously published Spectrum test pattern program is
available at £2 including post — in this case a cassette is
provided.

As a result of the relatively high resolution of its TV
output the test pattern produced by the QL is much better
than those produced by many other machines.

Program

100 REMark set up data

110 REMark ——

120 DATA 7,5,3,1,6,4,2,0

130s=0:i$=""

140 DIM ¢(15)

150 RESTORE : FOR n=0 to 7 : READ c(n) : ¢(15-n)=c(n)

160 WINDOW 512,255,0,0 : MODE 8

170 :

180 REPeat control_panel

190 REMark

200 CLS : bars : CSIZE 3,1 : OVER 1 : INK 0 : PRINT\
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"Television Test Patterns”\’ By J. de Rivaz
B.Sc.(Eng)”\” (c) 1 August 1986"\\" Press "\’ b bars’ \
ccard“\" g grid”\"" s sound on/off*\"” e exit program” :
OVER O
210 REPeat control_keys
220 IF i$="c"” THEN card
230 IF i$= ”b” THEN bars
240 IF i$=""g" THEN w=32 : grid
250 IF i$—“ " THEN BEEP : STOP
260 tune : IFi$<>"c” ANDi$<>"b"” andi$<>"g" THENEX
control_keys
270 END REPeat control_keys
280 END REPeat control_panel
290 :
300 DEFine PROCedure bars
310 REMark —MMMMM—
320 FOR j=0 TO 7 : BLOCK 64,255,j+64,0,c(j)
330 END DEFine
340 :
350 DEFine PROCedure grid
360 REMark —8™M
370 SCALE 255,00
380 spacing = 27
390 PAPER 0 : INK 7 : CLS
400 FOR n=spacing to 360 STEP spacing
410 LINE n,0 TO n,255
420 IF n<255 THEN LINE 0,n-spacing/4 TO 512,n-spacing/4
430 END for n
440 END DEFine
450 :
460 DEFine PROCedure card
470 REMark —M8M8@™—
480 w=32 : grid
490 REMark border
500 REMark
510 FORi =0TO 1
520 FOR j=0 TO 15
530 BLOCK w,w/2, j»w,1%(255-w/2),c(j)
540 IF j<15 THEN BLOCK w,w/2,1x(512-w),j*w/2,c(j)
550 END FOR j
560 END FOR i
570 CIRCLE 190,128,76
580 REMark colour columns
590 REMark
600FOR m=0 TO 1 : FOR n=0 TO 7
40,20,90+m%292,47+n*20,c{n+8)
610 REMark white column
620 REMark ——
630 BLOCK 40,108,200,72,7 :
40,1,200,125+i+i,0
640 REMark pulse and bar
650 REMark——
660 BLOCK 69,10,222,28,7 : BLOCK 2,10,230,28,0
670 REMark top and bottom arrows
680 REMark
690 INK 2 : FOR i=0 TO 237 STEP 237 :FILL 1: LINE
180,255-i TO 188,247-i TO 197,255-i TO 180,255-i: FILL
0 : FILL 1:LINE 188,247-i TO 180,237-i TO 197,237-i TO
188,247-i:FILL O
700 REMark side arrows
710 REMark —
720 FOR i=0 TO 362 STEP 362 : FILL 1 :LINE i,120 TO
8+i,128 TOi,137 TO i,120 :FILL O: FILL 1:LINE 16+i,120
TO 16+i, 136 TO 8+i,128 TO 16+i,120 :FILL O
730 REMark gratings column
740 REMark —MMM8M™

¢ BLOCK
:NEXT n : NEXT m

FOR i=0 TO 1 : BLOCK
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750 BLOCK 40,108,272,72,0

760 FOR j=1TO 4 : FOR i=0 TO 9-(j=2)5-(j=3)x7-(j=4)x7:
BLOCK 24),27,272+i%2%2+},45+)%27,7 : NEXT i : NEXT j

770 FOR i=0 TO 1 : BLOCK 40,1,272,125+i+i,0

780 BLOCK 40,1,272,126,7

790 REMark name

800 REMark ——

810 PAPER 7 : INK 0 : CURSOR 160,211 : CSIZE 3,1 : PRINT
" TELEVISION "

820 END DEFine

830 :

840 DEFine PROCedure tune

850 REMark ——M ——

860 REPeat compose_tune

870 length = RND (5 to 20) : cycle_length = RND (3TO 5) :
variation = RND (5 TO 10)

880 DIM notes(length,1) : DIM notes1{length)

890 FOR n=0 TO length : LET notes(n,1)=RND(0 TO
255):LET notes1(n)=notes(n,1):LET notes(n,0)=2«RND
(1 TO 6)

900 FOR vary1=1 TO variation

910 FOR varyl=1 TO variation
length),1)=RND(0 TO 25)
920 FOR play_tune=0 TO cycle_length
930 FOR n=1 TO length
940 LET i$ = INKEY$ : IF i$="s"” THEN BEEP : s=s=0
950 IF i$<> """ AND i$<>"s" THEN EXIT varyl -
960 IF s=1 THEN EXIT n
970 BEEP 0,notes(n,1)
980 LET i$ = INKEY$(notes(n,0)) :
s=s=0
990 IF i$<>"" AND i$<:>"s” THEN EXIT vary1
1000 END for n
1010 END FOR play_tune
1020 END for vary
1030 FOR n=0 TO length : notes(n,1)=notes1(n)
1040 END FOR vary1
1050 BEEP
1060 IF i$<> " THEN END DEFine
1070 END REPeat compose_tune
1080 BEEP
1090 END DEFine

notes(RND(0 TO

IF i$="s"THEN BEEP :

Modern Receiver Circuitry

Part 6: SAA5000 Remote Control System

For the majority of people TV viewing is a passive
occupation. Armchair detectives, sportsmen, naturalists,
politicians, quiz contestants and those who just want to be
entertained are frequently happier if they don’t have to
leave their armchair to operate the set’s controls. Remote
control provides this facility, and in this concluding
instalment in the present series we’ll be looking mainly at
the Mullard SAAS000 remote control system.

Development of Remote Control

Early remote control units were wired to the receiver by
a long and troublesome cable. An early Philco system
however used a flash of light from a pocket torch to
operate the motorised turret tuner in a sequential selec-
tion of the two channels then available — older readers
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Fig. 1: Transmitter keyboard and encoder.
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may recall this “Selectaflash” arrangement. Ultrasonic
remote control systems first made their way here from the
Continent: though they had drawbacks such as spurious
responses to rattling keys and coins, aerosol squirts and
chattering budgerigars they gave added facilities and
freedom from the tethering cable. Ultrasonic systems are
slow however and provide only a limited number of
functions. The possibilities offered by infra-red light as the
communicating link rapidly pushed it into favour. Infra-
red remote control systems are capable of a higher degree
of sophistication, greater speed of response, allow smaller
handsets and have reduced battery consumptlon com-
pared to their ultrasonic predecessors.

Remote control systems are currently beginning to
resemble data transfer links. Microcomputer chip technol-
ogy is taking over, with hardware being ousted by soft-
ware. Such systems provide an even wider range of
facilities. A suitably equipped VCR can be controlled via
the TV set, increased sound functions can be added and |
more teletext features. The systems most likely to con-
front the service engineer however are those based on the
SAAS000 series of integrated circuits, with an infra-red
transmission link and mixed digital and analogue control
outputs in the receiver.

Transmitted IR Signals

The remote, hand-held transmitter unit uses an
SAAS000A integrated circuit to translate a keyboard
input to a series digital code. Fig. 1 shows a typical
arrangement. The SAS5000A can be operated with up to
36 ke)s In a 6 X 6 matrix. Pressing a key connects one of
the i.c. pins numbered 4 to 9 to one of the pins numbered
10 to 15. The full 36 keys are seldom used. 32 is the
average for an eight-channel colour set with teletext and
20 for the same set without teletext. The output from the
i.c., at pin 16, is a repetitive 24-bit data sequence (see Fig.
3).

The zeros and ones in the data output from the chip are
represented by 4-7msec long pulse periods which differ
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Fig. 3: Typical 24-bit command signal.

from one another in the position of the second negative-
going pulse: Fig. 2 shows the zero- and one-bit pulse
outputs. The bits are not transmitted in their initial binary
data form because of the characteristics of the infra-red
link which wouldn’t tolerate a continuous stream of the
same bits (this would result in the transmitting and
receiving diodes being continuously on or off, a condition
that would cause a heavy battery drain and amount to the
handset being in effect switched off). To remove the “d.c.
component” the transmitted zeros and ones are encoded
in the manner shown in Fig. 2. Pulse-position modulation
is used: a zero data bit sets the clock-pulse counter to
produce a second pulse one clock-pulse period after the
initial start pulse, while a one data bit sets the clock-pulse
counter to produce a second pulse four clock-pulse
periods after the start pulse.

The transmitter handset keys shown in Fig. 1 are
numbered to help identify which two SAAS000A input
pins are being connected: key 126 for example links pins
12 and 6. Pressing a key causes the binary code for the pin
combination to be passed to the modulator section of the
chip. This converts each zero and one bit into the
appropriate pulse train and assembles the 24-bit command
signal sequence — see the example shown in Fig. 3.

The message section of the command signal has five
bits. It’s preceded by a seven-bit “framing code” which
always marks the start of a command. This twelve-bit
sequence is then inverted — zeros become ones and vice
versa — to complete the 24-bit command signal. A com-

mand takes 113msec to transmit and is repeated for as
long as the key is depressed. Should a key be released
before the end of a command sequence the transmission
continues until the sequence has been completed. The
presence of the inverted section of the sequence means
that there should always be an equal number of zeros and
ones in the command. This enables a simple type, of error
detection arrangement to be used in the receiver — in the
event of an error, i.e. the received command does not
contain an equal number of zeros and ones, the receiver
ignores the command.

The use of pulse-position modulation means that the
output from the modulator in the SAASO00A chip con-
sists of 24 pairs of short pulses, zero data bits being
represented by a closely spaced (783usec) pair of pulses
while one bits are represented by a more widely spaced
pair (3-13msec). The time duration of these short pulses is
further reduced by differentiation before being clipped
and applied to the infra-red light emitting diode drive
circuit. Three IR diodes are generally used, arranged to
produce a wide conical beam to allow for considerable
misalignment between the handset and the receiving
diode. Each IR diode passes slightly over 7A peak, but
the on period is only Susec. The average power consump-
tion is thus very low, the duty cycle of the on:off periods
being 1:470. This gives an average current for all three
diodes in parallel of only 15SmA.

Remote control transmitters also incorporate some
method to indicate that the unit is actually transmitting —
usually a red LED triggered by the output from the
SAASO00A. Scme have a low battery voltage warning as
well. The latter is often in the form of a low-frequency
oscillator that’s held off by a zener diode which conducts
as long as the battery voltage is acceptable. When the
battery voltage falls below the acceptable level the zener
diode ceases to conduct and allows the oscillator to
operate, flashing the LED.

Remote Control Receiver

The pulsating infra-red output from the transmitter is
detected by one or more photodiodes that are sensitive to
infra-red radition. The signal produced by the detector is
first fed to a low-noise amplifier which raises the level of
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