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SERVICING-VIDEQ-CONSTRUCTION-DEVELOPMENTS

New Project:

. FREQUENCY COUNTER-TIMER
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Sl
- ~ 4 3
orfser B '

OFF 40J
FREQU.
RATIO
EVENT A 0C 1oMnz
J ) - ".,o e INTERVAL == N .
PERIOD i gt
I 5 v
s - GATE T(ME -—"_—1 e AT
- 1OMS  10OMS 1s LTS aMP mouz 2GHZ HOLD RESET 20GMH2
= - - ‘ 7 j
\ § i 3N A (L&
I | L—m \‘:‘ :
S
s
%
],
Y
ey

SERVICING
SKANTIC MODULAR CTVs

SILICON DIODE CAMERA TUBES
TV FAULY REPORTY - YER CLINIC




Interested in Television Servicing?
Try a ZED Pack. Effect Repairs at Minimum Cost.

Z44 TO3 Mounting kits(BU208)  8for 60p
745 TO220 Mounting kits (TIP33) 10for 60p
746 TO126 Mounting kits (BD131)
12 for 60p
747 Pack of each Mounting kit. All
include insulators and washers £1.50
Z48  3a 1000v Diodes(IN5408 type) 8 for £1.00
749 Brushed Aluminium Push Button
Knobs, 15mm long x 11mm Diam.
Fit standard 34mm square shafts
10for £ 1.00
750 Chrome finish 10mm x 10mm Diam
as above 10for £1.00
Z51 Aluminium Finish, Standard Fitting
Stider Knobs. (Decca) 10for £1.00
752 Decca “Bradford” Control Knobs .
Black and Chrome. }” Shaft  8for £1.00
753 Tuner P/B Knobs, Black and Chrome.
Fit most small Diam Shafts,
ITT, THORN, GEC etc. 8for £1.00
754 Spun Aluminium Control Knobs (ITT)
+” Shaft, suitable for most sets
with recessed spindles 8for £1.00
755 14 Pin DIL1.C. Sockets 12for £1.00
756 16 Pin Quil I.C. Sockets 12for £1.00
757 16 Pin DIL TOQUILI.C.
Sockets 10for £1.00
758 22 Pin DILI.C. Sockets 10for £1.00
759 B9A Valve BasesP.C. Type 20for£1.00
760 0.47Q 4 Watt Emitter Resistors

40for £1.00

V.C.R. BATTERY PACKS.
HITACHI PORTABLE V.C.R. Nicad pack.

at

Type VTBP60E £20 each.
Brand New and Boxed 3 for £50
THORN “VIDEOSTAR’® 3V25/26 Nicad

pack. Type VA214. Also suitable for J.V.C.
etc. These are untested units which contain
10 % ““C* size (HP11) Nicads, which alone
would cost in excess of £20. A Real Bargain

£10 each 3 for £25

BG100 tripler for CVC45 etc.

MISCELLANEOUS
only £3.50

Line output transformer for

RBMS823A

£4.25 each, 3 for £10.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuner.

5 button type £4.00 each, 4 for £12.00
UHF Modulator UHF out Video in. Ch. 36.

24"x2"x{" complete with 9 foot coaxial lead and plug.

With connection data 00 each, 2 for £5.00
GEC Hybrid 2040 series Focus Assembly with lead and
VDR rod £2.00 each, 3 for £5.00
Convergence Panel for above. Brand new leads

and plu £3.00 each

GEC 2(%10 Transistor Rotary Tuner with AE SKT, and
leads £1. esch, 3 for £5.00
Buch CTV 25 Quadrupler type Q25B equivalent to ITT
TU25 3QK £3.00 each, 2 for £5.00
Focus VDR Rods 23" x4". Suitable for GEC,
Decca etc. 75p each, 3 for £2.00
Grundig UHF/VHF Varicap Tuner for ISOOGB 3010GB.
£12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) sunable for split Diodes

sets 1m long , 3 for £1.50
EHT Cable 30p per metre, 10 metres £2.50
Anti Corona Caps 3 for £1.00

4.433 Mhz CTV Crystals £1.00 each, 3 for £2.50
Cassette Mains Leads. 7ft with fig 8 plua’
p each, 3 for £1.50

6 MHZ sound filters, ceramic 3 pin

“TAIYO” t 50p each, 3 for £1.00
10.7 MHz geramic Filters

“Vernitron”” FM4 50p each, 3 for £1.00
PYE CT200 Control Knobs for £1.00

Cassette/Calc Leads. 2m long, figure 8 skt. to flat 3p
American % for £1.50
Plug on 2m of screened lead

3.5mm Jac| 5 for £1.00
Degaus VDRs. 1§” diam, for RBM etc. 5 for £1.00
Mains Neons 10 for £1.00
2k2 Screenfeed Resistors.

8 for £1.00

0- 1y 1000v Flameproof 5 for £1.00

Z1 300 mixed 4 and + watt and minia- 20 10 Assorted switches including:
ture resistors £1.95 Pushbutton, Slide, Multipole,
Z2 150 mixed 1 and 2 watt resistors  £1.95 Miniature etc. Fantastic Value £1.20
Z3 300 mixed capacitors, most types 721 100 Assorted Silver Mica caps £2.20
amazing value £3.95 722 10Mixed TV convergence Pots £1.00
Z4 100 mixed electrolytics £2.20 723 20 Assorted TV Knobs including:
Z5 100 mixed Polystyrene Capacitors £2.20 Push Button, Aluminium and
Z6 300 mixed Printed Circuit Control types £1.20
Components £1.95 724 10 Assorted Valve bases
YA 300 mixed Printed Circuit B9A,EHT, etc. £1.00
resistors £1.45 725 10 Spark Gaps £1.00
Z8 100 mixed High W attage Resistors, 726 20 Assorted Sync Diode Blocks £1.00
wirewounds etc. £2.95 727 12 Assorted IC Sockets £1.00
79 100 mixed Miniature Ceramic and 728 20 General Purpose Germanium
Plate caps £1.50 _ Diodes £1.00
Z10 25 Assorted Potentiometers £1.50 729 20 Assorted Miniature Tantalum
Z11 25 Assorted Presets, Skeletonetc.  £1.00 Capacitors. Superb Buy at £1.20
Z12 20 Assorted VDR’s and 730 40 Miniature Terry clips,
Thermistors £1.20 ideal for small Tools etc. £1.00
Z13 1 Ib Mixed Hardware, Nuts, Bolts, 731 5 CTV Tube Bases £1.00
Selftappers, “P” clips etc. £1.20 732 10EY87/DY87EHT bases £1.00
Z14 100 mixed New and marked 733 20x PP3 Battery Connectors £1.00
transistors, all full spec. includes: 734 6 x Miniature “Press to Make”
PBC108,BC 148, BF154,BF274, Switches, Red Knob £1.00
BC121L,BC238,BC184L and/or 735 12 SubMinS.P.C.0. Slide
Lots of similar types ONLY £4.95 Switches £1.00
(Z14A) 200 Transistors as above but 736 12MinD.P.C.0. Slide Switches  £1.00
including power types like BD 131, 37 8 Standard 2 Pole 3 Pos Switches  £1.00
2N3055,AC128,BFY50etc. £9.95 738 4xHPI11 Batt Holders
Z15 100 Mixed Diodes including: : (2'x2 Flattype) 4 for £1.00
Zener, Power, Bridge, Signal, 739 3.5mm Jack Sockets, switched,
Germanium, Siliconetc. All full enclosed Type 8for £1.00
spec. £4.95 740 100 Miniature Reed Switches .  £2.30
Z16 20IN4148 Gen Purpose Diodes.  £1.00 741 100 Subminiature Reed Switches ~ £4.20
717 201IN4003/10D2 £1.00 42 20 Miniature Reed Switches £1.00
Z18 20 Assorted Zeners. 743 12 Subminiature Reed Switches  £1.00
1 watt and 400 mw £1.50 ZENERDIODES
EHTDIODES 0Ov7.2v7.4v3.4v7,5v6,6v2,6v8,
High quality COAX PLUGS,( o0 ) 200v 2.5ma. 30mapeak  7v5.27v.30v. ALL400mw.
silver plated pin, grub screw 10 of one value 80p
EoA% COUPLERS & for 1 e, i0oreah £6.60
or 1.3watt. 12v, 13v, 18v
COAX FLYING R.B.M.USERS 10ofone value £1.00
SOCKET 3 for £1 N LOO ld! ) 100f each £2.50
o more messy soldering. 24 pin
ELECTROLYTIC L.C. sockets for SL901 etc. DIODES
SPECIAL OFFER: § for £1.00 25 x IN4002 £1.00
1uf 63v 20 for £1.00 100 for £12.50. 100for£2.50
lzuzf 3f§603v ;g f:‘r :::2 e 20 x IN4003 100h £1.00
. v T o
4t 3500 10 for £1.00 SPECIAL OFFERS 20 x IN400S S 0
22uf 16v 20 for £1.00 100 Assorted Polyester Capacitors. 100 for £5.00
100uf 25v 20 for £1.20 Mullard C296’s and others 20 x IN4 148 © £1.00
160uf 25v* 20 for £1.50 160v-400v only  £200 100 for £2.50
330pf 25v 10 for £1.00 lOOAsspr}ed Mullard C280’s 25 x IN4002 £1.00
400pf 40v* 8 for £1.00 Cosmetic lmpe{fe'cts etc. £2.00 10 x SKE 4F2/06
43001 25v 10 for £1.00 200 Mullard Miniature (600 2a fast switching) £1.00
470uf 35v 8 for £1.00 Electrolytics Cosmetic imperfects 12 x BY 127 £1.00
1000,f 35v Storgr00 GO L e 200 8xBY255(3A 1000V) £1.00
*Axial. All others are Radial. ) 10 x BA158(600v400ma)  £1.00
IN5402 3a200v 8for£1.00
CAN TYPES 12V BULBS on leads. Suitable for 3’:}'; ?,?,Zl‘,.“"d“’ l?é:ﬁ: 3for £2.00
22uf 375v (3 pin) S0p most VIDEO RECORDERS. 1C’s
fgsi§38”3‘53(,5 " oo st | ca20aE£100 6 for £5.00
8 or £2.50
20000f 100v €100 MC1327P£1.00 6for £5.00
100041 100v 60p | BY127 Type diodes Unmarked, | 1DA20SB  SOpeach,Sforfz.00
2,200uf 40v 60p A 4 A 90% each, 6 for £5.00
2 200“ PP Y TBASI10P £1.00 6for £5.00
,200uf 63v 70p ok, 100 for £295 | 55 Timer 30p 4for £1.00
3,500uf 35v S0p AC128 untested 100 for £3.95 TAA 661B £1.00 6for £5.00
Y 60p SN76660N 50p 5for£2.00
uf 400v ITT/RBM £1.00
THORN SPARES
THEY’RE BACK "‘3500: Transductor . £1.20, 3for £3.00
We can now again offer our special TV BARGAIN gg%n iﬁ:: :::x:g‘g:::r? :;pe £1 _50.3,“3ﬁ
PARCELS. These contain all manner of useful bits and] .g500% 0022 2000v Line Capacitor 10for £1.00
pieces. Components. semiconductors, videogame boards etc. { «|590/91" Portable metal boost Diode(W 11) 5for£1.00
which we have accumulated over the past year and must| *1500" BiasCaps 160uf25v 20fqr £1.50
clear as we need the space. *1500” Jeltypot. L.O.P.T. Pinkspot £3.50 .
+900/950" 3 stick triplers £1.00,3 for £2.50
Skg £9.95 10kg £14.95 950" Can. 100 + 300 + 100 + 16uf £1.00
THYRISTOR CONVERGENCE POTS
“RIFA” 50, 100, 200, 30€. 50€. 100€.

SS106(BT106) 75peach

3 for £2.00, 10for £5.50 each type £6.00.

20042, 1K. 8 of one type £1.00. 8 of

White ceramic, 9 watt, with fusible link.
Philips G8 Transductor. £1.

20 each, 3 for £3.00

E.H.T. Discharge probe, with heavily insulated handle,

with lead and chassis connector.

60p each, 3 for £1.50

REGULATORS
7812 12v la 3for £1.00
7805 5v la 3for £1.00

GEMINI ELECTRONIC COMPONENTS
Dept. TV, The Warehouse, Speedwell Street, London S.E.8.
Please quote ZED code where shown. Send cheque* or Postal Order. Add 60p P&P and 15% VAT.

*Schools etc. SEND OFFICIAL ORDER. Allow up to 28 da:
ZED PACKS now available for

for delivery. Most orders despatched same day.
S at 50 Deptford Broadway, London, S.E.8.
Send large S.A.E. for list of Quantity, Prices and Clearance Lines etc.
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COPYRIGHT

®IPC Magazines Limited, 1983, Copyright in
all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice and
data given to readers are reliable. We
cannot however guarantee it and we
cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

All correspondence regarding
advertisements should be addressed to the
Advertisement Manager, ''Television”,
King’'s Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to “Television”, IPC
Magazines Ltd., Lavington House,
25 Lavington Street, London SE1 OPF.

SUBSCRIPTIONS

An annual subscription costs £11 in the
UK, £12 overseas (by surface mail). Send
orders with payment to IPC Services,
Oakfield House, Perrymount Road,
Haywards Heath, Sussex.

BINDERS AND INDEXES

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

BACK NUMBERS

Some back issues are available from the
Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street,
London SE1 OPF at 85p inclusive of postage
and packing.

QUERIES

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

Teletopics
News, comment and products of TV interest.

Fault Report
Notes on TV faults and servicing matters contributed
by Nick Lyons, Richard Roscoe and Mick Dutton.

N1700 Speed Conversion
Since the Philips N1700 series machines have d.c.
motors conversion for half speed working is
reasonably easy to achieve. The result is increased tape
economy with scarcely any loss of picture quality.

Letters

Routine TV Receiver Tests
The Thorn 8000A, 8500 and 8800 chassis plus notes on
c.r.t. heater isolation.

Next Month in Television

VCR Clinic
Notes on VCR faults and servicing contributed by Steve
Beeching, T.Eng. (C.E.l.}, Derek Snelling, Richard
Roscoe and Mike Phelan.
Miller’'s Miscellany by Chas E. Miller
Comments on the TV scene and a further episode in the
saga of lke Hodge.
Frequency Counter-Timer, Part 1
e aim with this new project has been to provide a
versatile digital counter-timer at an economical cost.
Construction is simplified by the use of a triplexed
LCD display.
Servicing Skantic Modular CTVs
A comprehensive run-down on faults encountered with
the Skantic 4751/5151/5661 and related models. The
power supply was the subject of a previous article.
Simple VCR Servicing, Part 3
This concluding instaiment deals with the no fast
forward or rewind conditions.
Modern CCTV Camera Tubes
The construction, operation and main characteristics
of the silicon diode array tube and the silicon intensifier
tube.
Now and Then
Amongst other things the King gives guidance on
Mrs. Earlybird’s music centre.
Long-distance Television by Roger Bunney
Reports on DX reception and conditions and news from
abroad. Also details of a converter to enable 5-5 and
6 5MHz intercarrier sound signals to be tuned in on an
f.m. radio receiver.
Service Bureau

Test Case 244

by Mike Phelan

by S. Simon

by Tony Jenkins

by John Brown

by Derek Snelling

by Peter Graves

by Les Lawry-Johns

OUR NEXT ISSUE DATED MAY WILL
BE PUBLISHED ON APRIL 20
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TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
MANOR SUPPLIES TECHNICAL EXPERTS

TELEVISION MAGAZINE PROJECT PARTS
NEW MKV CHEQUERBOARD & PAL COLOUR NEWICOPCURIEOR ST
TEST GENERATOR FOR TV & VCR. TV PATTERN GENERATOR SMALL SCREEN MONITOR
0NO000NOACO000A : MONO PORTABLE TV LARGE SCREEN COLOUR TV
. TEST . PHONE, CALL, OR SEND FOR LISTS
« DEMONSTRATIONS * WORKING MODELS & PANEL TEST SERVICE AT
. AT172 3 172 WEST END LANE.

° WESTEND LANE ¢

SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
tested for T.V. SOUND & VISION £32.80 p.p. £1.20 (SUITABLE
FOR USE WITH TELEVISION SIGNAL BOARDS).

TV SOUND IF PANELS, FULLY TESTED £7.82 p.p. £1.00.

SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &

% 40 different patterns and variations. TESTED, AT REDUCED PRICE £57.50 £ (? £1.60
issi cy (fully interlaced sync PHILIPS-PYE G11 TYPE TELETEXT DECODERS £34.50 p.p. £1.60.
* Br?adca:s th transmission acbcluri.y )( y Yy TELETEXT 23 BUTTON DE-LUXE HANDSET WITH 5§ lzfs. CABLE
pulses with correct picture blanking). £7.80 p.p. £1.20. XMII STAB. POWER SUPPLY £4.40 p.p. £1.20.
% EBU colour bars, BBC colour bars, whole rasters & CRNOSS HeTCH UN[IJ; Kgr, AERTI_;;L I{r;pgg TYP_I}_E, lNCLL'Sl‘bV. gYNCS
; : i i AND UHF MODULATOR. BATTE ERATED. A IVE
split bars (specially useful for VCR service), white, yellow, PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
cyan, green, magenta, red, blue and black. £12.65 2 60p. (ALUM CASE £2.60 DE LUXE CASE £5.50 p.p. £1.20.)
. . UHF SIGNAL STRENGTH METER KIT £21.60 (VHF version also
* Mono outputs with border castellations, cross hatch, available). ALUM CASE £2.60 DE LUXE CASE £8.50 p.p. £1.80.
grey scale, vertical lines, horizontal lines and dots. hCAl(t)'lr; (1)1:2:82;[3% & lzlziz(\)ngVATOR PROJECT KIT FOR COLOUR &
soht : q .40 p.p. £2.00.
UHF modulator output plugs straight into receiver aerial BUSH A823 POWER £1.00 BASIC PCB. IN FIBREGLASS £6.40 p.p.
socket. BUSH Z;lgBFCglorg SEI(!;[[}?{{{P;;&EI%HJS 801; 90p.
iti g BUSH A816 [F PANEL US) £1.90 p.p. 50p.
¢ LOHTOEL GHLD CUAI 5T (ST €3 WS DECCA “Bradford” IF T.B. POWER ex rental £5.75 each p.p. £1.40.
* Facilities for sound output. . DECCA 80, SERIES, IF FRAME T.B. £5.75 each p.p. £1.40.
* Easy to build kit. Only 2 adjustments. No special test GEC 2110 Decoder, RGB panels (ex rental) £5.75 each p.p. £1.00.
uipment required GEC 2040 DECODER PANEL £2.88 p.p. £1.60.
€quip quirec. GEC 2040 IF PANEL £3.22 p.p. £1.40.
% Mains operated with stabilised power supply. 'é'HORN TXY PAF::ISELS ex I:;zcté)ory for small spares. Includes L.C.s &
P i - i emiconductors etc. £5.75 p.p. £2.
* All kits fglly gugranteed UL X S DR THORN TX9 PANELS sal?/a%ed ex factory for spares incl LOPT & mains
* _Also available with VHF Modulator. transformers £11.50 p.p. £2.80,
Frice K F050 | | | THONY tnG LB EQUER AR optemtgoygi 0
" 1 1 . P.pP. .BU.
Standard Case (104" x 6} f,,22 ) £5.50 THORN 3000 VID, IF, DEC, Ex Rental £3.70 ¢ach p.p. £1.30.
De LuxeCasc(lO x6'"x21'") £8.50 THORN 8800 Varicap channel selector & front control unit £437 p.p. £1.80.
Optional Sound Module (6MHz or 5.5MHz) £4.50 ”{_l'-ll(())l& mg&og Rli&)g%%leARNlégE%S saé)laged 5532'73% p.p. ££ll ;;8(?'
i i i i .B. salvaged/spares £2.88 p.p. £1.40.
LIRS N RSN G T (i Moduielzo . THORN 9000 SERIES TOUCH TUNE REMOTE CONTROL UNIT
SPECIAL TEST . . PLUS ULTRASONIC TRANSMITTER HANDSET £19.32 52 £1.84,
L | Post/Packing £2.00. THORN 9000 [F/DECODER PANELS Salvaged £5.75 p.p. £1.60.
LDEC 1982_] Allabove pricesinclude VAT 15% PHILIPS 210, 300 Series Frame T.B. Panels £1.15 p.p. 80p. ‘
— — PHILIPS G8/G9 IF/DECODER Panels for small spares £1.75 p.p. £1.40.

G8 IF Panels for small spares £1.15 p.p. 95p.
PAL COLOUR BAR GENERATOR (Mk 4) G8 Decoder panels salvaged £4.25. Decoder panels for spares £2.00 p.p. £1.40,
G9 Scan Panel. Basic PCB in fibreglass £16.68 p.p. £1.80.
*4TH SUCCESSFUL YEAR VARICAP, U321, U322, ELC 1043/06 ELC 1043/05 £7.82 p.p. 80p; G.1.
type é&;%uiv. 1043/05) £4.00 p.p. 60p. MAKERS VARICAP CONTROLS
- Pye 00 4PSN £8.60, A823 4PSN £5.50, ITT CVCS 7PSN £7.82 etc. p.p.
80p.
SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL UNIT
UHF/VHF £2.10 p.o. £1.00.
BUSH “Touch Tune” Varicap Control Z179, Z718 tyges £4.40 p.p. 95p.
VARICAP UHF-VHF ELC 2000S £9.80. BUSH TYPE £7.82 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 £7.95 p.p. 80p.
UHF/625 Tuners, many different types in stock. UHF tuners transisted.
incl. s/m drive, Mullard 4 position push button £4.80 p.p. £1.50.
LOPTS NEW & GUAR. P/P Mono £1.35p, Colour Sl.“p, Bobbins 80p.
BUSH 161 to 186 (twin panel) .£6.80 R.BM. A823... £5.
BUSH, MURPHY 774 series . £980 R.BM.Z179..
BUSH, MURPHY A816 serie £980 R.BM.T20, T .
DECCA 20/24, 1700, 2000, 2401.£8.80  R.B.M. T20, T22 Bobbin
FERG., HMV, MARCONI, ULTRA DECCA Bradford (sate Mod No.)..£10.18
950, 1400, 1500. 1580, 1590, 1591 £6.80 DECCA 80, 100. .£10.15
THORN 1600, 1615. 1690, 1691 £10.50 GEC 2028 ...

T Tame enih

* Output at UHF, applied to receiver aerial socket. GEC 2000 to 3038 series... GEC 2040 . £6.70
.. GEC series 1 & 2....... GEC 2110 Se .£12.20
% In addition to colour bars R—Y, B—Y etc. INDESIT 20/24EGB ITTCVC 5t0 9. £11.30
. ITT/KB VC 200, 300 ... ITT CVC 20 £11.30
* Cross-hatch, grey scale, peak white and black level. MURPHY 1910102414 ITTCVC25.C £10.18
) PHILIPS 19TG 170, 210, 300......£8.80  PYE 691-697... .£14.80
% Push button controls, battery or mains operated. PYE, INVICTA, EKCO, FERR. PYE 713,715, 73110 741 ..£1.88
. . . 368, 169, 569, 769 series........... £8.80 :Eﬁ}%@ (é%o)c"é '218",‘2
% Simple design, only five i.c.s. on colour bar P.C.B. SPECIAL OFFER i et o
GEC 2114)/Junior Fineline THORN 3000/3500 SCAN, EHT £7.85
PRICE OF MK 4 COLOUR BAR GENERATOR KIT :’(\;‘Ev“g. ;?Z THORN 8000/8500/8800 -£14.80
£34.50. DELUXE CASE £8.50. BATT HOLDERS £3.20 KB Vel THORN 9000 to 9600 1015
OR MAINS SUPPLY KIT £4.80 (Combined P&P £1.80). OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
TRIPLERS Full range available. Mono & Colour.
MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.80 P & P. gpeei-l Offer: Thorn 1400 § stick EHT Tray £1.72 p.p. 65p.
MK 4 DE LUXE (MAINS) BUILT & TESTED £80.50 + £1.80 P & P. RANSDUCTORS suitable for G8, A823, Bradford etc. £1.72 p.p. 60p.
Vi MODULATOR il FOR OVERSEAS 1. £ YO oo Tumomer s pas e Bt
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V. THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED
(ALL PRICES INCLUDE 15% VAT) LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
MANOR SUPPLIES TELETEXT ADAPTOR KITS MANOR SUPPLIES
MK 1 (Text_is XMII) Cable remote control £170.20 p.p. £2.80 1 7~25‘mE"s T ENTz ls':“N:;) IB'&N”Dlg ?{1 :'\LV“G
MK 2 (Philips/Mullard) Infra-red remote control £227.70 p.p. £2.80. W. Hampstaad British Rai Stns. (Richmond, Brosd St) (St. Paecras, Bedford)
Further details on request. . W. Hampstead (Brit. Rail) access from ol over Greater Londen.
- Mai! Order: 64 GOLDERS MANOR DRIVE, LONDON NW.11.
Goods available if in stock immediately over shop counter (Mail order ALL PRICES INCLUDE VAT AT 15%
between 3 days and 1 week from receipt of order).
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MULTITESTERS

30,000 opv Including test leads and case

AC vols - 0.2.5-10-25-100-250-500-1.000

DC volts:- 0-0.25-1-2.5-10-25-100-250-1,000.

0C current:- 0-50ua 0-5ma-50ma 0-12amps.
Resstance: 0-6K ohms-70K ohms-Gmeg ohms-
60meg ohms

Ogcrbels - -20db 10 nlus 56db.

Short test:- Interral buszer

Oims:- 168 x 110 x 50mm

0/Me. 1315. OUR PRICE
ONLY £24.75

1 Amp SILICON RECTIFIERS
Glass Type similer INAODD SERES INAQD1-INADO4
50 — 500v — uncoo.d — you select for VLTS
ALL pertect devices — NO duds Min 50v

50 for £1.00 — worth double ORDER NO SX76

Siicon General Purpose NPN Transitors T0-18 Case,

Lock i leads — coded CV7644 Similar lo BC147

— 80107 7189 ALL NEW' VCE 70v IC500mA

Hie 75-250 S0 of 100 off 500 off 1000 off
Pace €2.00 £3.80 £17.50 £30.00 8

e————————
Silicon General Purgose PNP Transistors 10-5 Case
Lock T4 leads coded CVIS07 simwiar 2NZ905A 10
BfXQOVCSO lemmA Min Hie 50 ALL NEW'
00 oft 500 o 1000 off
PRICE 1250 um ﬂ.ﬂ QSM

BI-PAK'S OPTD 83 SPECIAL

A selection of Large & Smali size LED's in Red,
Green, Yellow and Clear, plus shaped devices
of different types. 7 Segment displays, photo
transistors, emitters and detectors,

Types Iike MEL11, FPT100 etc. Plus Cadmym
Cell ORP12 and gemm. photo transistor
ocPn

O/NO SXb7A
Vaiued - Normal Retadl £12.00

Mature 1ound nose side cutters
sulated handies 4'nnch length Order
No Y043

Meature long nose phiers - wsulpted
hendies 5%snch length Deder No YOH

Minature heng nose phers  insuleted
Pendies S¥inch tength Order No Y045

®
»
S
®

Minalure snge 008 phers with e

curer and samated [aws - nsulated

Pendies Smch inngth Order No YOI2
Al with insuisted hoadles

Silicon NPN'L’ TypeTransitors
T0-92 Plastic cenire collector 15
3

Like BC182L — 1830 — 184L
VCB0 45 VCEQ 30 IC200mA Hie 100-400

ALL perfect devices — uncooaa ORDER AS SX183L
50 oft 100 oft 1000 ot

500 of
€1.50 £2.50 €10.00 £17.00

PNP SILICON TRANSISTORS:
Simitar ZTXS00 — ZTX214 — E-Line
VCEQ 40 VCBO 35 k¢ 300mA Hie 50-400
Brand New — Uncoded — Pmcl Dewccs
50 off 100 oft
f2. 00 £3. 50 t15 M t25 00

Mimsiute end mpoers - imsulgted handies
4¥nnch lengin Order No YONG.

SEMICONDUCTORS FROM
AROUND THE WORLD

A Collection of Transistors, Diodes, Rectitiers. Bridges. SCR's,
Triacs. IC's both Logic and Linear plus Opto’s all of

100

A fiewbie gt screwditver for those swkwerd 10 get a1 scraws. Overell
tength B%ach Drder No FS: T Hat biede dmm #5-2 Cross pont no T £1.76 eaeh.

QRIP-ORIVER
Bonch long strewdnver with sprng loaded gnp on
end 10 hold sCraws v poSimion while feaching 1o
those diftscult piaces Order No SD-1 Flat blade dmm
50-2 Cross pom o0 86p eoeh
INEXPENSIVE TODLS OF IMMENSE VALUE
Comined were s1ppas, curter, comper nc 25 asst
tarmunats for campeng Order No WS? Dut low prce €1.20 sesh.

DIGITAL VOLT METER MODULE
‘_ x ] segmens displays Basic Circun 0- vt
mstructions provided to extend vol[age ]
current ranges Operaning volage 9-12v
I Typ. Power Consumption 50mA
D/N[l SX99 Once only pce  £9.98
il!ﬂ'lﬂlll: SIREN Y2v OC
Red plaanc cese wall whostabte tog
beacket Frmig bigh prched waedus) new ol
vergng pich 100 oycles per munae
Dwnis: Himem foa |

B0em idepih
Power 12 v DU

Prics:- £5 .50

which are Current everyday usable devices

Guaranteed Value over £10 at Normal Retait Price

£4-oo

mne is Moneu /[ E

Dataetc
every pah.
Qeder No. SX56

4

BA NUT DRIVER SET

Se1 of § BA spanner shafts plus universal handle i
rall-up wallet. Sizes OBA 2-4-6-8BA Order no'T182
£2.75 st

NEON SCREWDAIVER

It blade trder no NS £9.86p each
Et%wn blade order no: NS2 £0.58p each

Satisfaction o your money bachk has
always been BI-PAK's GUARANTEE and it still rs
All these Sale items are in stock, in quantity and
we will despatch the same day as your

order 1 receved,

IC SOCKETS
The lowest price ever.
The more you buy the cheapes they come!
P 100ft S0oft 1000ff
Npin % £n3nn e
14 pia Ny [ % 1
18 pia  %p €©Hos 1.8

VOLTAGE, REGULATORS
T S3e

7”5—!.
912 -
7918 -
7924 —

Universat Ni- Cao battery charger. Atl plasiic
case with it up hd. Charge/ Test switch LED
ndicators at each of the five charging puints

Charges -

PR3 (V)
U12(1.5V peniite)
U (15vCY) 210 x 100 x S0mm
U215V D £8.08

[ POWER SUPPLY 0UAPRICE £3.28
Pawer supply fits direcily into 13 amp socket
Fused for sately Polanty reversing socket
Voltage swilch Lead with mulli plug

Input. - 240V AC 50H2 Output -3.4 5.6

75 9812vDC Ratng -300ma  MW88

Power —
220-240V AC
Oms -

=

ﬂ’eaansam wum

BI-PAK'S REVOLUTIONARY DYNAMIC “LOPT" TESTER
Immediately tells the condition of a suspect LOPT without
desoldering or removal.
Guaranteed correct analysis in seconds saving you £££°s in Service Engineers TIME!
o

luable to ali TV. Eng and unlike anythis
before.

by a TV. Engineer and is wholly British
Comes complete with instructions. Fully

* Small, compact, mains opersted size: 10 x 7.5 x 4cms.
s The D.T.V. is inductively coupled by two loose terns of
overwind on

the tast isad around the yeke or over the
mmmmm(uumuu)

alvblﬂi‘l’ nﬁw‘mhr’“ Ml‘nnn

itis fauity then ne EH.T. witl be given off snd the
transformer can be sasily disconnectsd and replaced
with confidence in only minwtes.

* 1 isfaction money-back
B%vﬁllrﬂundyweuhuﬁnllsﬁdd

you not be completely satisfied and return
the unit within 10 days of purchase.

Immediste despatch - Ring Cardholder
Hetline 0520-3182 for same day despatch
or sond cash, cheque, P.0.'s etc. to:

Jept 14 Ri 1AK
BALDOCK ST WARt HERT

ASH wITH Ji’D S»'\'V‘l I)AV Di PAT
[AYCARD Al [
VAT AKD

11X b WARE HERTS Jse yuur redit Larg Ring nWae 1182 NOW ang

§-' o oeder s faster Goods noemaliy sent
Coasy My
P OvR Remsmbe: jou must add VAT 41

I Pastage a0¢ 50p

10 70w 0cde
pe Totat orde
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Buy with Telephone: Accrington (0254) 36521
Just phone BARCLAYCARD | Accrington (0254) 32611
= = your order |
through, we | au & with Access
do the rest. SUPPLIERS
38A WATER STREET, ACCRINGTON, LANCS BB5 6PX. OF TELEVISION COMPONENTS
TRADE COUNTER OPEN MON-FRI 9 a.m.—5 p.m. SAT 9.30 am.-~5 p.m.
INTEGRATED CIRCUITS T.T.L 7418 SERIES
AN240 384 | MLI26 218 |TA7074P 100 |TBA120B 130 JTCA%40 195 | TDA3560 6.00 740500 19 | 74LS37 19 | 741892 35 | 74LS160 60 | 74.S251 A
AN2140 391 | ML928 218 |TA7I08P 343 (TBAI120SB 137 {TDA%40 220 [ TDA3950 250 1S 19 | 7as:s 2 ljalsw 35 | 9tSiel 60 | 7423 100
ANT150 397 | MRR75 250 |TA7i20P  243]TBAIOU 105 |TDAI002 195 | TDA3SG) 235 740503 19 | 74LS40 20 | 741S107 46 | 74LS162 85 | 741257 53
CAS55 4 | MRF477 1000 | TA7129AP 376 | TBA395 120 | TDAI00GA 550 | UPC554 14 74LS04 20 | 74LS42 36 |74LSt09 27 | 74LS163 60 | 7415258 67
CA741 2 TA7130P 193 {TBA3% 80 | TDAI004A 295 [ UPCIISBH T8 74105 19 | 74LS47 80 | 74LS112 27 | 74LS164 65 | 74(S259 74
CA748 45 | MSN5807 787 | TATI41P 95 | TBA44ON TDAIO06A 250 | UPCH163H 9B 74508 19 | 741848 80 |7a08113 27 | 7atswes 65 | 7408273 B0
CA3065 180 | PLLO2AG 989 {TA71GP 587 | (TBA1441) 275 [TDAI35 470 | UPC1IBIH 162 00309 19 | 7aiSas 80 |7aist1s 2 | s 5 | s s
LAAO3TP 321 | MS1513L 280 {TA7171P 185 |TBA44OP 250 | TDAIO4 437 | UPCIIBE bt 740510 19 | 74LS51 19 | 748123 52 | 74LS175 47 | 7415293 10
LA4102 337 | MSI515L 328 |TA7172P 185 {TBA480/Q) 150 |TDA1I70 300 | UPC1212C 134 701 19 | 7454 19 | 7408125 46 | 74LS191 66 | 741S352 154
LA4250 357 | SAS560 189 [ TA7173P  185(|TBA510 300 | TDA1190 350 | UPC1230H 3.95 78813 37 | 741855 19 | 7408126 46 | 74LS192 65 | 740S353 1.10
LA4400 305 | SAS560S 180 TBA5200 168 | TDAI200 2.95 | UPCI37BH 449 740514 46 | 741873 2B [ 7415132 46 | 74S193 66 | 74LS365 36
LA 328 | SAS570 189 |TA7176P 250 | TBAS30(Q) 128 |TDA1270 35 | UPCI367 345 JLS15 19 | jaiS;a 2 |74LS138 48 | 7LSISIA 69 | 745%6 36
LC7130 593 | SAS570S 180 |TA7193P 567 (TBA540 168 |TDAI327 170 | UPCS66H 295 740S20 19 | 74(S75 46 | 74LS139 48 | 7415197 80 | 741S367 36
LC7120 587 | SASS60 290 |TA7200P 427 |TBASS50{Q) 234 | TDAI352B 160 | UPC575C2 340 uisn 19 | j8% 2 |74LS151 44 | 7415240 80 | alsmB 6
LCN37 550 | SAS50 290 |TA7204P 377 |TBAS60Q 159 |TDAI412 120 | UPCI025H 295 S22 19 | Ja(son 2 | 7415153 a4 | 7418241 80 | 7a(s3;3 @
LM1303N 263 | sL9018 518 |TA7205AP 372 [TBASI0 179 |TDA2002 280 | UPC1I82H 295 780526 18 | 74US83A 60 | 74LS155 44 | 741S242 76 | 74US374 99
HA1151 389 | SL97B 650 [TA7208P 340(TBA6% 150 |TDA2140 595 | UPCIIS6H 426 74827 19 | 741886 26 |74LS156 44 | 741S243 76 | 74LS393 80
MC1307 198 | SLI310 180 |TA7210P 660 [TBAG41BX1 350 | TDA2190 470 | UPCI3SOC 4.5 7430 19 | 7aUSg5s 62 | 74LS157 44 [ 741S244 80 | 74LS670 120
MCI310P 180 { SL13270 120 |TA7222 242 (TBA673 245 |TDA2020 466 | UPC1IB5H 386 7SR 20 | 7ais0 35 | 74S158 44 | 740S25 1.18
MC1327 170 | SL765a4 205 |TA7227P 588 |TBAJ00 212 | TDA2030 280 - -
MC1351P 150 | SN76003N 248 |TA722P 598 |TBA720AQ 264 | TDA2521 4.17 4000 B 40278 39 | 40698 2 | 4118 6 | 45398 ”
MC1330P 90 | =SN76013N TAT310P 28 |TBA7200 212 | TDAS22 240 SERIES 40288 64 140708 2 | #5128 72 | 4541B %
MC1349 198 | SN76023N 200 |TA7609P 439 [TBA750 298 | TDAZ523 340 ’%M_QS_ 028 %0 |a7iB 2 | 45138 188 | 45438 1.2
MC1350 150 | SN7611ON 115 |TA7611AP 292 [TBABOD 162 | TDA2524 225 400 2t | A3B 104 f40B 2 [ 4514B 188 | 45518 9
MC1351 293 | SN761I5N 227 | TAA300 58 (TBABI0 110 |TDA2530 270 4028 21 {40358 80 |aor38 22 | 45158 188 | 45538 240
MC1352 175 | SN7613IN 200 |TAA310 283 [TBABIOAS 135 |TDA2532 245 4088 72 | 40388 99 [aors5B 2 | est6B 76 | 45%B 120
MC1358P 150 | SN76226({DN 200 | TAA320 200 |[TRAS20 170 { TDA2540 384 4011B 21 | 4040B 72 | 40768 80 | 4518B 76 | 4556B 48
MC 14950 300 | SN76227N 118 [TAA3S0A 60 |TBABI 394 | TDA2541 384 a2 21 | 40428 B [a0778 2 | 45198 64 | 4560B 136
MC14011 66 | SN76530P 147 | TAASS0 55 (TBA920 300 |TDA2560 350 | VOLTAGE REG. LC. | 40133 30 [ 40438 71 40788 22 [ 45208 76 | 4s61B 74
MC14049U8 43 | SN76532N 150 |TAASI0 199 [TBA®0(Q) 180 |TDA2571 25 | 7805 78 7905 9| 40148 74 | 4044B 71 |aogip 22 | 45218 188 | 4566B 120
ML231/RETTA6016 | SN76533N 130 |TAA630 390 |TBAG50 305 [TDAZ581 330 | 7806 78 7906 9B | 40158 76 | 40468 9% |40a3B 43 | 452B 88 | 4580B 360
220 | SN76083N 165 | TAA621-AX1300 |TBAG50(2X) 240 [TDA2590 325 | 7808 78 7908 9B | 40168 31 | 40478 70 |40%4B 15 | 9568 88 | 4581B 184
MC232 220 | SN76544N 235 |TAABAOOS! 196 [TBAS70 400 [TDA2591 295 | 7812 78 1912 9B | 4017B 66 | 4049UB 32 |4099B 120 | 4527B 120 | 45828 80
ML236 535 | SN76650N 105 |TAAT00B 170 |TBA) 190 |TDA25G3 295 7815 78 7915 98| 40188 72 | 4050B 32 [4160B 72 | 45288 88 | 45838 100
ML2378 29 | SN7656ON 80 |TAA700 170 |TBA1441 275 [TDA2600 423 | 7818 78 7918 B | 40208 76 | 9051B 72 {41618 72 | 45298 108 | 45848 40
ML238 420 | SN76666N 80 |TAAG6IB 120 |[TCAI60 120 |TDAZ611A 195 | 7824 78 7924 98] 4021B 70 | 40528 72 [41628 72 |4530B 62 | 45858 88
ML2388 600 | STK43S 906 |TBAIZ0A 70 {TCA%0 230 [TDA2640 2% | 78(05 68 79L05 72 | 40228 70 | 40538 72 |a1g38 72 | 45318 72 | 45978 184
ML239 250 | swis3 274 [TBA120S  70(TCA2705Q 250 | TDA680 315 { 78L08 88 79L12 72 | 40238 2t | 4060B 96 45028 72 [ 45328 100 | 45988 240
ML920 432 | TA7050P 9 [TBA120SA  70[TCAd0 2095 | TDA680A 340 | 78L12 68 7915 72 | 4024B 50 | 40668 43 |asosB 188 | 45368 284 | 4599B 200
ML922 329 | TAI051P 95 |TRAI20AS 137 |TCAS00 310 | TDA6%0 135 | 78124 68 79124 72 | a0258 21 | 4068B 22 |a510B 76 | 45388 104
SEMICONOUCTORS BCi78 26| BC548 13y BDO237 57| BF1%5 16| BFX86 30 |BU206 180 [ TIP3IC 55 | 2SCi172Y VA4 %‘m
ACI07 35| BCI07A 20} BC182L 12| BCX32 30| BDZ38 65 | BF1%% 16 | BFX88 46 [BU208 160 | TIP32C 42 43Mhz 130 VA1040 75 Posistor 168
AC126 0| BCio78 20 BCI82LB 10) BCS49 13| BD243 85| BFt9? 16| BFYS) 30| BU20BA 165 | TIP33B 75 | 25C1173Y 88Mhz 130 | vASSS0 55 GEC Dual
AC127 3| Bcios 20| BC183L 13| BC550 71 BD244 85 BFI98 18| BFY51 22 |BU208/02 TIP34B 1.2 169 10692Mhz 600 VA1039 35 2040 (CK1) 198
AC122 3| BCisA 20| BCIS8&L 14| BCs57 8 BD4I0 79 | BFISS 21| BFYsz 24 210 | TIP4IC 46 | 25C1306 273
AC128K 40| BC0sB8 20 | BC204 10| BCSS8 91 BD434 74 BF00 35| BFYS0 95| BU326A 125 | TIP42C 47 | 25C1307 3.00 NEW VALVES evso0a 150 PFR200 186
ACl81 40| BCiogc 20| BC208 13| BCX3¢ 27| BD437 86 | BF2z4 25| BR1O 34 {BU407 170 |TIPa7 70 | 25C1449 167 302 170 EZ80/1 9% PL® 187
ACI4IK 39) BClog. 20| BC209 10 BCY?2 13| BD438 98 | BF225 20| BRIO) 45 [BUSD 230 |TIP120 65 | 25C1520 68 DYB02 9 GYs01 145 PL8! %
ACt42K 38| BClosB 20|BC212 9| BDN5 45| BDSO7 52 | BF241 25| BRIO3 59 |BUS26 246 | TIP2955 90 | 25C1678 267 DYs&/7 9 GZ3¢ 350 P83 143
ACi76 36| BCiosc 20{BC212L 13| BD116A 65| BDS08 55 | BF256LC 28 | BRC4443 80 |BUSO7 294 | TIP3055 25C1909 2.90 ECC81 108 KI66 700 PLB4 8
ACI76K 32| BCl1g4 12| BC213 9| BD124P 79| BDS09 56 | BF2% 55 ) BRX46 40 [BUWBIA | TIS®1 21 | 25C1953 144 ECC2 % KT88 800 PL%5 100
ACI85 #1|gCns 97| BC23L 13| BD131 S0 BDS10 &0 | BF257 2B | BRY® % 384 | TV106/02 25C2028 182 ECC83 107 PC92 % PLS4 165
ACI8? 3| BCig 15| BC2138 10| BD132 49| BDs17 60 | BF258 25| BRYSS 57 |E122 40 155 | 25C2029260 ECCB4 80 PC97 16 PL0B 230
ACI87K 38| BC117 30|BC213L 13| BDI33 60| BDs20 75| BF253 35 | BRIGG 83 |MJE340 68 | 2NE96 21 | 2SC2078 290 ECC85 165 PCCB5 85 PLS0Y/19 530
ACI88 3| pgCi3g 28|BC214 9| BD135 38| BD526 62 | BR62 84 | BRC4443 94 [MJ3000 198 | 2N918 82 | 25C2091 134 ECCB8 135 PCCBO5 140 PLOZ/S 350
ACI88K 38| pCiap 32|BC214L 15| BD136 38 | BDESS 139 | BR63 75| BSVEIB 72 [OT112 191 | 2N2904 51 | 25C2166 273 ECF&0 80 PCF&) 100 PY88 81
AD143 | B4l 2|BC237 14| BD137 38| BDG9GA 149 | BF271 24 | BSWE7 68 |OT121 191 | 2N2905 B ECFe2 8 PCF00 135 PYS00A 196
ADI4S % | BCilaz 30|BC2378 121 BD138  35( BDEY7 124 | BF273 24 | BT100A 165 {SW150 390 | 2N3054 96 |  LE. SOCKETS ECH81 160 PCFB00 138 PYB0O/1 69
ADI6! 54| BCi43  31|BC238 14| BDI33 35| BD6% 150 | BF274 24 | BTIWO2 ® | SWI53A 2N3055 89| DiLtoDIL ECH34 186 PCFSO! 113 UCF80 67
AD161/2 BC147 13| BC23BA BD140 44 | BOXR2 210 [ BF310 30 | BTIOl 120 274 [aNs7Te 11| Bway 2| gcley 84 pCRS)2 192 UCHBI 225
195| BClag 9| B/C 8| B0744 170 | BFIIS 38 [ BF311 30 [ BTIOZ/500R |BUI0S/02 | 2N3703 15 | !4way 23| Ecigy 130 PCFeos 180 UCLE2 160
ADIG2 54 | (BCS48) BC25! 18| BDI159 65| BFI17 36 | BF3% 3% 120 158|2N3705 10| 6wey 32 | ECigs 199 PCFR06 130 UCLS3 182
AFI06 43| BCl49 12| BC252A 12| BDYSO 190 | BF125 26 | BFX37 41| BTI06 100 {MJE0 66 | 2N3706 10| 18wey 32| grgp 9% PCFe08 163 ULB4 1M
AFi14 89| BCis7 16| BC252B 12| BD66 52 f BF127 47 | BF338 41| BTI07 189 |DC7t 27| 2N3708 17 | 20 way X | Ere6 19 PCH200 145 6F23 85
AFI18 120 | BC1s8 16 |BC261A 18| BD179 70 [ BFIS4 23 [BF3S5 5 {BTI8 159 [DC79 20| 2N2904 30| 22way 3 | Erig3 98 PCLE2 110 UYsS 135
AF121 75| BCi53 15| BC261B 15| BD182 128 [ BFI158 18 | BF362 68 | BTI09/500R |R2008B 190 | 2N4444 142 | 24way 36 | EFig4 109 PCLB4 110 PL8OZT 400
AFI24 8 |pCig0 25|BC22A 15| BDIS3  75(BFIG0 27 [BR®3 M R20108 192 | 2N52%4 48 [ pIL 10 QUIL EHS0 102 PCL8S/805 30 40KD6 530
AF125 4 |BCl61 25 (BC2628 15(BD20T 85| BFI7 24 | BRI 30 | BT116 121 [R2008B 180 | INS296 48 | 14 e 3 | E4 350 PCLS 109 21LUB 300
AFI26 4 |BCi708 15 |BC300 33| BD202 91| BFI73 22 | BRS7 35 | BT1I9 366 |R20108 180 | 2N5238 89 | q5we 35 | ELB4 105 PCL8OS 17DW4A 160
AF1z7  3|BCi;m  15|BC301 33| BD203 B0 | BFI77 52 [ BM58 43 | BTI20 386 |R2265 140 | 2SB337 m Bwer 3| Eo [ 109 3AT2B 225
AFI39 B |pCi7ia 10|BC303 33| BD204 99 BFI78 46 | BF453 43 | BTISI/B00R |R2%22 B | 2NS4%6 J EV8e/7 68 PD500 283 12BY7A 315
AFI78 154 | BC1718 10 |BC307 20| BDZ22 4 | BFI7Y B |BFR3Y 7 120 {R2x23 67 | 2N6107 75 QUIL to QUIL
ARX @ |BCi72 15|BC308 25| BOZ3 5 | BFIS) 39 [ BFRI0 174 [ BUIA 200 [R2s61 150 NGIS 81| 1away 32| oLINEQUTPUT TRANS.
AL 200 |BCI728 10 |BC327 18| BD22S 47 ( BFISt 39 | BFT42 28 | BUIOS 125 (R2540 280 | 2SA715 198 | t6way 36 | HOM 120 5 GEC 2110 945
AUI6 280 | BC172C 10|BC328 18| BD22 68| BFI82 36 | BFT43 28 | BUIOB 180 | RCAIG334 90 | 25495 110 RBM A774 Mono11.18  GEC 2040 950
AUO? 200 | BCI73C 12 |BC387 18| BD233 60 | BF183 29 { BAWI0 30 | BUI24 130 | RCA16%S 80 | 25C4%6 131 CERAMIC RBM.Z178 1500 GEC 2200 665
AUlI0 200 [ BCi72A/8 | BC338 18 | BD234 BFIB4 35 | BFX29 40 | BUI26 175 [TIP29C 43 | 25C43A FILTERS RBM. 77822 118 |17CVC 19 950
AUII3 200 10|BC6! 30| BD25 60 | BFIS5 36 | BFX84 42 | BU204 150 [TIP3OA 47 19| 6Mhz 78 | PHILIPS 320 870 |17 CVC25/30/32 825
BCI07 20 |Bci77 27 |BC57 13| BDZ6 65| BFisa 16 | BFX5 30 | BU205 142 [TIP3OC 43| 2scios 72| s55mnz  7a | PHILIPS 2107300 1000 [T CvC 20 880
Mono THORN 3000 EHT  6.90
UILT COLOUR TUBES » ES) PHILIPS G8 875 THORN 3000 SCAN 690
ALL AVALABLE BSTOG O BASS FoR oLASS W 3RS M % okt SPECIFIC SOLDERING RHICIESIY 775 THDRN 8000 ns
EXCHANGE BASIS rnnM TRADE COUNTER W 3R3-8M2 2 10 COMP EQUIPMENT PHILIPS G11 1350 THDRN 8500 nxs
17" MA/Z1X P PS_Q_O_MENIS. e PYE 691/3 1235 THORN9000 1065
NB Mail Order | 1W 10R-10M 3% per| PHIL Solder Iron Stands 250 1pyE 597 {Printed) 14.50
16 A/36X (St Focus) supplies of bes. [ 2W 10R-10M 62 type| G8 Knobs S 50 WELLER Iron 15W a3 |fye 337 Tunedl 2 THORN 3000/3500 1000
3000 | we will send 12" + GI1 EHT Final An- | WELLER Iron 25W 438 |oE 1or oo L) i 858
18" A47/342X (Low Focus} 14" portable for £5 WIREWOUND RESISTORS* ode Lead 150 | WELLER  3/16" Single Flat |pye 169 1000 THORN 12g! 958
) % cariage. referred Values EW. Correction Col G11 795 | Tip S orccAmio 8B THORN M 19
19" A49/120X 30.00 | For 20" + 24" Mono W TR-10K 20p each Transductor 90° 2560 | MIN Soldering Iron 500 DECCA 1700 900 THORN TX10 12:5)
20" AS1/110X 3000 Jang alf Colour tubes | 7w 1R-22K 21p each| THORN WELLER Heat Gun 125 [pEcEa 1730 8% THORN 1615 975
22" AS6/120X 3000 please ring for 11W 1R-22K 24p each| 1991 Speakers Sm 4.10 | {Parr) Tips for Gun 42 | necca 230 8% PHILIPS KT3 815
22" A55/14X 3000 | quotes on next day | 17w 1R-22K 28p each Lg 450 [ ANTEX Soldering Iron 25W520 : :
25" AB3/200X 3400 |delvery service and 1500 Frame Hold 390K 32 | ANTEX ST4 Stands MICRO COMPUTERS
26" ABE/120X 34001 quotes for the MULLARD COLOUREX/ 1500 Line Hold 470K 32 | ANTEX elements 159 Spectrum 16k 12600 (ncl. VAT,
26" AB7/120X 3400 | return of old glass 1500 Contrast 1KS 32 | Solder Remover Sucker 650 | grc 4gc 89.95 (ncl. VAT)
22" AS/140X (4001 110° 3600 { Cerrai tube types NEW LIFE Focus Control Thorn/GEC 183 | Solda Mop [ — sl
26" AB6/140X (410} 110° 3600 can be supplied 18" A47/343X 59.00 8500 Mains Filter Choke 650 | 500G Reel Soider 100 | ynx 22500 inc) VAT)
26" A51/161X 5000} without a glass 19" A49/120X 53.00 8500 Focus Unit 4.5 | DIY Type Solder 43 | Toyas 150.95 (incl VAT)
22" A56/510X 5000} exchange witha 20" A51/110X 5300 TX10 Foxus Controls3.00 250G Solder 380 | commodore 64 34500 (inc| VAT)
P.LL. TUBES — we can rebuild | basic glass charge | 22 A56/120X 4300 DECCA 100 Atart 80D 48K 39899 incl. VAT)
your own glass - please rng | incurred. 25" AG3/200 5500 Bridge Transiommer ) RECTIFIER STICK Ly = nek
or quotes. Please ask —we will | 26" AB6/120X 5300 I 74 VI3 75
" 30 Series Width Control 50 Full rante of software/
ry to help 26" A67/120X 53,00 BR Nodulohm g0 | V18 81 V20 % e pherals
NEW MONO TUBES Height Control 2M2 55 [ agrials, coax cables, splitter Visit our showroom
MULLARD A31/510 110° 12 1700 VEGA ASI/120WR 24" 1o | A T20 Focus Control 220 | combiners, etc. and a ful Fina for avalaoiity
MULLARD A34/510 110° 14" 1850 VEGA 12" 9(° (Japanese Types)  15.00 PYE range of aerial equipment These prices include VAT
VEGA AS0/120WR 20" 1450  CME1520 (15" Mono) 15.00 731 Mans Fiter Choke 650 | available from trade counter.
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FUSES Per Pack LABGEAR
1,7 QUICK BLOW T type ot 10| CM206) Power Unit T2V 1070
2ngma 70| CM7062 Req Power Unit 12V ne?
ma-50ma-750ma-1A 60 CM7060 MHA 10dh 12V W/B 894
ELECTRONIC TUNERS AND ASSEMBLIES |154-24254.34-54 60 | CMI065 VHF/AHF MHA W/B 12v 1301
PYE 169 (200/200/100/32} 212 | Muilard ELC1083/05 20 | 14 ANTISURGE CM7067 UHE 12V MHA tSpecity A-B or C'0} 973
PHILIPS 320 (400/400/200V} 274 | Mullard ELCI1043/06 840 | 250ma 160| CM7068 UHF 12V MHA High Gam 1Specity A-B or
DECCA 30 1400/400/350V 29 | 4 P/B DECCA/GEC/ITT 688 [ 500ma 600ma, 630ma. 750ma. 850ma. 1A 125A co Ly
DECCA 80 {400/350v) 315 | 6 P/B DECCA/GEC/ITT 700 [ 154 24 170 CMJ053 Betnd Set UHF Amp. (Mains} 181
DECCA 100 (800/250V) 315 | 4 P/B PYE 900 254 3a 5A 250 CM70% Behnd Set UHF Amp {Battery e
p y g
DECCA 1700 {200/200/400/350V) 4 | 6 P/B PYE 16.00 | 20mm x Smm ANTISURGE Caravans 945
PHILIPS G8 (600/300V) 22t | PHILIPS G8 Tuner 1050 | 80ma 480| CM7043 Second Set Amy. URF 100
PHILIPS G9 (600/300V) 221 | PHILIPS G8 Ass (Square/Early) 1350 | 100ma 240 CM70% Behind Set UHF Amp 3 Sets 1386
PHILIPS G11 (47/250V 290 | PHILIPS G8 Ass. (Sloping/Late; 13.90 [ 160ma 200ma ) 2201 CM2068 Dist Amp VHF/UHF 17db/output wzvznw
PYE 631/7 {200/300/350V) 239 | PHILIPS G3 Tuner 1050 1315ma 500ma, B30ma. 800ma. 1A, 1254 164 1301 CMI073 VHF UHF 821 Qist Amp 3924
PYE 731 (600/300V} 231 | PHILIPS G11 Tuner 9.00 géA :x;l’l CMS700 27mhz CB Suppress 368
RBM ABZ3 {2500/ 2500/30V) 186 | PYE 697 Repar Kits 6.97 CMB011 Qutdoor Spitter 12 way) W/B 110
RBM A823 (600/300V! 126 | 1TT 6 way P/B with VCR 890 3154 189] CM® Fiush Single Outler 134
RBM Z146 (300/300/350 315 | ITT/PYE/GEC 7 Button P/B 1395 [20mm x Smm QUICK BLOW CM9O10 Flush Twin Outlet 178
RR1 T20A (220/400V! 200 | GEC 2110 6 way P/B 798 | 100ma, 250ma, 500ma. 630ma, 800ma 60 | CMw034 UHF Group Fiters with OC Through Pass
ITT CVCS/9 (200/200/75/25) 247 | U321 UNF Tuner 750 [1A 1254 16A 24 25A 3154 5A 80 | (srate A/B CD/ 690
ITT CVC 20 (220/400V) 200 | THORN 8800 SELECTOR 1" MAINS CMB006 § ‘Way Passive Spitter ns
GEC 2110 {600/250V) 190 (HMV Model 27256 way round button) 750 [2A 3A 5A 104 134 100 | CM7042 TV Games Combin 25
GEC 2040 11000/2000/35V 1.19 | THORN 9000 SELECTOR 1140 TATE @ 600 | CM008 Flush TV/FM Outlet n
GEC 2040 1300/300/150/100/501 an | vz 120 | AERIAL ACCESS ~— MPANT S0 208 | CMI063 Tn Star Ampithed Set Tog Aeria /81759
THORN 3500 (400/40V) 30 | HITACHI 4 way Chan. Selector {Also Rank A823) e N DA am Fiy L ead 120 | CM70%0 Ampiified Caravan Aerial 12V OC W/B 1552
THORN 950 (100/300/100/16/275V) 18 1075 | Tana Spimer LA e Lo @ | CMB038 UHF/VHF 625 Pattern Ger: %
THDRN 1400 (150/100/100/100/150-320v| 2.79 | RR1 T20A 6 way Chan Selector 975 S;;}::f ”l‘"‘]’n Y CMB052 UHF/VHF PAL Colour Bar Gen 2506
"
}:82:‘4 }g ::259/:&]531‘1(11/3&)\0 u:ﬂ ES:LITPZS/EZZ\':Za?/ TIP Switch Unit {suitable for all Glﬁ Surface Mount Qutlets80 (jAﬁNsTFIFERENCE R
THORN 1500 {1531/1691 4700/25V) 120 0 | Cable Clips  per 100118 cm Splitter 296 | THORN 950 MK i1 425 | aallg 9
THORN 3500 (175/100/100/400/350v) 246 | KT3 PHILIPS 15 | Coax Fugs 0t 10 198 |ogi i tnggar pitter 191 | THORN 1400 3 Stick ax |y M
THORN 3500 (1000/63V/ & | K130 PHILIPS 1030 | o Pluag": 26 [COB11 Single utiet 78 | THORN 1500 3 Stck 45 [ BAITS 19
RS U e 15 | e e il [l i amee
THDRN 8000/8500 (4700 P/C 25V) 120 General Purpose Push/Push 66 R:gucs:‘:%y‘ﬁzsg 16 |Super Set Top Aerial 6.80 THORN 3000 739 | BAIS4 6
THORN 8000/8500 (700/250V) 231 | priips 68 Push Dn/Off Switeh 138 | e s Rerection | Caratenna 7.80 | THORN 3500 198 | BAISS 10
THORN 8000/8500 (400/350V! 2% | 4a Doutle Pole Rotary On/Qf | - I XG8 High Gain Aenal THO3N 8000 528 | BAIS6 15
DOouble Pole Rotary 27mh; 210 9
THORN 3000 1400/400V) 305 | Ay Beam Switch (THORN 35001 i A-B-COorW B 17.50 | THO3N 8500/8800 615 | BA317 %
GEC 1200/200/150/50) 268 | A Controle 5m (THORN 35001 89 fs'éeb"“““"s o T NBA fl = erais | THON 9000 198 | BAXI3 4
PHILIPS 69 GEC 2110 A1 Control IM5 (Red. Blue. Green) 58 B A full range of aerials | yec s 17301830 s@ | Baxic 5
CAPACITORS 2006V 125 AL S Qlympie 11 Set Top Jand accessones avalable | pecia 1910213 Bragtord 592 | BBI0SB 30
GEC 2040 Dn/OH Switch 88 | aeral 220 {from trade counter < ' g
AXIAL 0n/OH Switch G11/G12 15 SEE':ﬁ £ 223 3513655 32
Voits  Mid Pricel Orv Dt Switch GEC/TCE TXY/10 106 MINIATURE SKELETON PRESET POTS o : !
6v3 39 Horizomtal or Vertical DECCA 100 614 | Bv127 )
Tov 2 8 CONVERGENCE PRE-SETS RAWMM& 100R-220R470R-1K0-2K2.4K - 10K 22K 47K - 100K UNIVERSAL {TT or REMO 600 | BY133 15
A e T 1y 35 | Z2OK4TKIMO 15p exch | Ot 20 oA o%0 v 58
00 10 ; [
220 12|  50R-100R 200R S00R 60 | 2 %: tyeswehavesomell 35 STANDARD SKELETON PRESET POTS | GEC 2040/2028 660 | BY179 8
a7 20 x4 3 Horizontal or Vertica GEC 2110 Pre Jan 77 700 | BY182 87
16V BN METRIC RANK Drive Cams 10 | 100R-220R470R-1K0-2K2-4K7-10K-22K 47K 100K- GEC 2110 Post Jan 77 7.00 | BY184 %
8 N E GEC 2110 Tuner Neons 1| 220K470K- TM0-2M2-4M7 15p each EH'“ES gs ShonFFocus Lead 670 | BY139 B
PHILIPS G8 HILIPS G8 Long Focus 550 6.70 | BY206 "
1% ;3 5R-10R-20R-50R 35 SUNDRIE IDER POTENTIOMETERS PHILPS G5 637 | BY210/600 28
o Delay Lines gusc 2.20 | Lin or Log e 650 | LYE BT 658 | BY2iveo0 3
1700 220 | 470R 65p P | PYE 113/4 Lead 100 | BY223 ]
25V 08
2 8 NEW X ;’:,gnucrs ~DLs0 220 | 4K7 B5p 47K 85p | pYE 731/725 180 | BY22 ]
4 0 E:g chg‘l Anode Cap §3| 1K :gp l%: 229 RB.M AB23 iplug inl AV 740 | BY238 a
q ins R g able 25pmtr. | 10K p PiRBM A823 740 | BY2% a
2% :g SR‘?; 3\,3!:9‘5?&;':“5 g 63V CRT Boost Trans. 435 MIDGET CONTROLS RBM T20 6.60 | BYX10 20
470 24| Swich 280 | 13APlugTop box 12 4.80 - KORTING isimilar to Siemens TVK1) | BYX36/10 30
1000 38| Focus Unit T Quick Set Adhesive 78 Insulated Spindle Length 44m 132 | BYx3s/600 35
Moulded Plastic Hex §mm Trim Log or Lin Without Switch ITT KB CVES/ 1085
2200 48| F U 1 VC5/9 85 | BYXSVE00 30
a8 Facys Unit 2 | o0 10 ok 10K 258 S0K 100K 250K 500K 1M 39 | 177 KB CVC20:25/30 iMuilard] 880 | BYXT1/600 0
aov 10 10| Pribss Clock Radics (AS30) 2238 S Sl 2.0 \Lﬂog@&ﬂ‘gkrzssstﬁf(h]mx g1p |RRIT0 680 | 0A47 9
ocus Rod 125 ER A
S | e 650 | focus Holder 200 L 250K 500K 1M. 2M MAINS DROPPERS o I
o el | SRl P’iuqs 350 | Kevnector Sate Block imansi 550 | THERMAL CUT OUT MULTITURN 8EE€ﬁ 28 2% | onss 6
Cassette Orive Belts per pack of 5 POTS 0A2( "
22 12 | Electrical Circurt Testers 150 445 THORN 3000 2A Metal 1.60 DECCA 27R 47R 140 02
47 11| Video Head Care Kit 350 &mzm :g? THORN 8500 25 Plastic B ESOEOCKTCE gg DECCA 56R/6R8 140 ::%8) :
10 1| L57 x 3y *Speaker 15R 425 ; |
15 12| Ayr Teletext Adaptor g |4 1.80 | GEC 2040 Metal 250 | PHILPS 68 RBM abz3 % now 4
22 13| Battery Chargers Universal 675 ggmx :gg DECCA RANK 85 GEC 20002018 10 ::% ;
AL goe" Purpose  Thwistors  THY1S/ | 10,0k (handy for tool box) ° THICK FILM RESISTOR NETWORK GEC 27840 60 | |\a00s 5
w B 220 | IC Inserter 1.18 [ THORN 3500 (5 pin connection) ! PYE 713/15 3R%/15/45R 180 1 a0 5
220 37| (many applications) THY15/85 SM Neon Screwdriver 40 |PYE 731 (6 pin connections 220 | PYE 731 3R/23W 138 | Nao0? 6
470 ag| Olodes SKE 4v/@ 109 | DIN Plugs 3 pin 22 | THORN 9000 (Circudt Ref R704/7) 198 | PYE 725/31 3R0/56R/21R 184 | nsrag 2
00 B SKE 5F/3/10 118 4pin 2 A2 T EL L) 131 inassg 10
200 o SKE 4G/2/06 o [180°  Spn 2 EAGLE PRODUCTS PHILIPS 210/5050 30R/125R/2485 | nlesor 2
100V 10 13| VYdeo Heads VHS {"Universal” ) Stnd 5pin 20 | Please send large or Tull EAGLE Catalogue 175 |\ "o i
22 15| Diodes Y723 Phono Plugs 12 | OF615 Full Range Speaker 6! PHILIPS 210/5051 '118R/18R @B | w00 2
g 20 Y827 uz Car Aerial Plug 18 |Mukimeves PHILIPS G8/5081 47R Section 50 | |N540n 12
2.5mm Jack Plug 14 | KEW 7N 2,000 opv 525 | PHILIPS (8/5083 2R2/68R 35 | |N5a05 9
00 29 3'5mm Jack Plug 14 |KEW 20 1450 | RANK S6R-68R AB23 C e i
0 o gg Stnd. Jack Piug 20 EmS 5000 0pv 1?”: THORN 1400 10 N7 16
Stereo Jack Piu % 10 10,000 opv THORN 1300 138
22 30 A Gtk e, 0 | EM20 10,000 opv 1335 | THORN 1600 17 | N 16
a7 35 m Fuse Wire SA. 154 30A s | EM50 50,000 opv 1935 | THORN 3000/3500 B0 1
0 30 NN1500 139 | gottery Plug Thorn TV's 28 |EMC321 Carrying Case for above 225 | THORN B00O 124
22 65| RX14-SP11 HP11/NN1400 wn oy g Y969 (30V
A Gen Purpose Power Supply 325 | Dignal Meter 751000 4450 | THORN 8500 136 Thorn 35001 89
33 75| RX20- SP2'MP2/NN1300 234 V200 MM20 20000 0PV 2% [3ENEo DIODE BIVISZAR 1 13
500 1 32 | RX22 - PP3/NN1604 469 | 13 00ma MMS50 50,000 D PV 255 [ZENER DIODES ;
LU 2 Mai MM100 100000 0PV 3650 |BZX61/85 BZY15-12R 118
ains Connector 4 way 134 5.00 . y
500 1% MM125 100000 0.P.V. asgp | (1IW) D prvesso 18V 118
MIXED MM150 100,000 O.PV 5995 | 6V27V58v2 BZY88 (400MW) 10
Portable Oscitloscope 150.00 | 164 Test Leads 1720 | 9v1I10V-IV
DIELECTRIC LB4 Test L 2V7:3V-3V3- 3V6-3v94V3
VIDEO/AUDIO Probes x10 1090 | Case for MMI00 1595 |1VI3V15V etc wp R &
CAPS VHS E30 306 CRT Tester/Rejuvenator 171200 | 11206 2 Station Intercom 63 o 15V VISV et up 1o
V;SRDOQC] P | S ERC 366 [KHP30 Measuring Probe (3 okv) HOW TO ORDER
m Scotch E120 Video Tape §00 | EHT 2995 order Tor Post and
m 8]22"‘FF g“l Scotch E180 Video Tape §.13 | 7120 RF Signal Injector 400 DATAB BOOKS ELECTROLUBE f‘e?;?o:?agz :;f:'e ;’avg::';,o;?“mg uK)
m| BETA L500 490 | Avo 8 Test Lead Set 420 = e
THEN ADD 19 VAT TO TOTAL COST
(a0 88;'7“;; ﬁ BETA L750 580 ; Degaussing Coll istick type) 1550 | 1ransistor Equvalent Efectrolube | Orders which Zomam aerosols of degaussing coils
n'(mmr 5 PHILIPS VCC 240 (3 <] Begauss;ng Coil idésc type) 147?6 TVT 80 A-Z only 375 Adhesive are very heavy — please add extra 30p per can/col
0 1mF 35 E::HES xg(c; Zg ‘gg e T ST, TVT 80 2N/2S seres only&800 1 f o 1o Mech | First Class Mail is used whenever possible.
02mF 6 | video Cassette Cases IRed/Blue SERVICE AIDS ™ 8&/80 ord ] A libgeant 149 | All anquinies SAE please
047mF % | Green/Brownl 80 | SERVISOL Freeze-it g5 | together 1501 Elect  cleening | VAT invoice on request
1250Y 0 1mF 59 | Scotch Audio Tape SUPER SERVISOL 88 | LIN IC Books LLllr:J 12 g§ solvent 1 ?EEdSPECII;L Nl)TEh RdE MAlr} OGRDBI TUBE COSTS
’ SERVISOL Foam Cleanser 84 Freezer 149 | Goods are despatched on the day we recewe your
1500V %?I‘)rzn;mF gg gg gemc’ . : SERVISOL Plastics Seal 88 | Please ensure that you Foam cleanser 1.12 | order It for any reason we are out of stock we wil
0047mF 32 AP (s SERVISOL Sicone Grease 100 | order out of the latest Heat transter | 1y 1o mform you as quickly s possible
0022mF 30 SERVISOL Tubes Siicone Grease 160 { magazine to avoid missing | compound 1.1 | We try ou' best to give o speedy far and efhcient
0033mF 59 SERVISOL Aero Klene 78 | some inevitable price Silicone|sevice As ou reguar customers know orders
0005mF 60 SERVISOL Aero Duster o4 { changes. compound 194 | telephoned i betore 4 pm wil' be despatched the
2000V 0.0052mF 70 P UNI SERVISOL Excel Polish 76 Spec:al  contact | Same day
: AFC UNIT PHILIPS G8 ] 882 | Penetrating Flud 70 {DISC CERAMIC fluid (Snorkelr 320 | Grve us a nng — we'll give you service
CERAMIC IF GAIN MOOULE (Pye/Philips) 900 | Fire Extinguisher 640G 280 | CAl Permagard 152 | Please ask if what you need is not isted — we wilt
CAPACITORS  |COA PANEL vae/'"vicWEcWDv"agg% Heat Sink Compound 25G 108 | 8KV {12kV Wiag) Elec. mech. i | IV 10 nelp 5 ‘ o
8V A t 74 o test equipment etc. Please allow an extra 50p
wluos 19 O D72l IREAR CONVERGENCE PANEL (Phiips GB1| Soias tios mcnding ea. " | o serlparcelll
22pF-4700pF 6p 200 Super 40 150 | 180pF 250pF 30p Prces are subject to change without notce
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B.K. ELECTRONICS

INCREASE YOUR PROHTS - IMPROVE YOUR SERVICE
WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

SAFGAN DT-420
DUAL TRACE SCOPE
20MHz

BANDWIDTH
SPECIRCATION
% CH1, CH2: Smv/div-20v/div
* Time Base: 1 sec/div-100ns/div
* XY Facility: Matched XY inputs
 Trigger: Levei control, = siope selec-
tion
* Auto, normal, TV triggering
% Z-Modulation
* CAL output 1V 1KHz
 Graticule blue ruled 8x10 div (4°
CRT). Very Sharp Trace.
* Size: H215mm, W185mm, D280mm
* Weight: 4kgs
* Supply: 240V. 40-80Mz
PRICE £199 + £29.85 VAT
Probes as Thandar below.

BRITISH MADE - RELIABLE - 18 MONTH GUARANTEE

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 CRT's.

¥ Tests for shorts and leakage between
electrodes.

# Tests cathode emission characteris-
tics.

# Separatety checks condition of guns.

% Removal of shorts and leakage be-
tween electrodes.

% Checks heater warm-up characteris-
tics.

% Rejuvenation of low emission
cathodes with automatic timing.

* Su?er rejuvenation with manual con-
trol.

# Complete with tube base adaptors.

Size: H 230mm W 330mm D 120mm.

PRICE £151 + £22.65 VAT

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. FTS IN A BRIEFCASE

- TR i .

i 5 B
) 0 O!!’.Q i

1980 GOLD MEDAL winner of the B.R.N.O. EXHIBITION, the largest Trade
Fair held in Eastern Europe.
Full Sized Performance
* 10 MHz bandwidth, * 10 mV per division sensitivity.
* Full trigger facilities are provided including TV frame, or TV filtering.
* Runs on 4 to 10V DC via disposable batteries, re-chargeable ce Is or AC
adaptor.
* Size 255mm x 148mm = 50mm.
‘Scope £149.00 + £22.35 VA.T.
 hrans £7.:00 1 105 VAT
x 1 Probe +
L x 10 Probe £8.00 + £1.20 VAT, LY NTEED
x 1/x 10 Switched Probe . £9.60 + £1.42 V.AT.
Rechargeable Batteries £11.00 + £1.65 V.AT.
AC Adaptor £6.95 + £1.04 VAT,
{Overseas purchasers please state voitage.)

UNIVERSAL PROGRAMME SELECTOR
FOR VARICAP TUNING

UK Regd. Design No. 1006611

6 way interlocked d.p.
switch 100K tuning
potentiometers

Top quality through hole
plated pcb

Dimensions: 5" by 2J” by 1”
Idea! for replacement when
original parts are obsolate or
unobtainable

Template guide supplied for
drilling of your own fascia
design

Range of pre-cut and drilled
fascia/mounting kits for
selected TV chassis enabling
our unit 1o be fitted without
further cutting drilling or
modification

All orders despatched same
day

DIRECT REPLACEMENT FASCIA/MOUNTING KITS
Type 30-80 Rﬁglm 7 piano-key unit as fitted to Decca/Telefunken 30 and 80
chassis

Type 30-C Replaces 7 piano-key unit as fitted to Decca console using long
perspex illuminated control panel

Type 100 Replaces 8 position touch tune selector (AEG SAS 660 SAS 670) as
used in Decca/Telefunken 100 chassis

Type CVC8-9 Replaces 5 rectangular push button plus thumbwheel as used In ITT

seLecToR £11 + var
FASCIA/MOUNTING KITS (each) £.2 + VAT

ALDERSON-JAMES LTD

160 KINGS ROAD ® HARROGATE @ N. YORKS
TEL: HARROGATE (0423) 60058 HG1 5JG

LEADER HIGH VOLTAGE ALSO AVAHABLE
METEF;‘AEHT PROB(E Analogue Multimeters
easures up to Qi q
40KV.DCwith |  Odital Multimeters
SA;SH Signal Generators

Digital Frequency Meters

METER Pattern Generators

CRT Tester/Rejuvenator

T.V. Field Strength Meter

LARGE S.A.E.

FOR COMPLETE LIST.

U.K. Post Paid. Export orders welcome, please deduct V.AT. and include an
additional £5.00 for Overseas cumu?e Mail Order only. Callers by appoint-
ment, Barclaycard/Access orders weicome, or Cheque, Bank Draft etc., with
order please. Large S.A.E. for technical leaflets of complete range.

Delivery normally within 7 days.

B. K. ELECTRONICS, Dept. ‘T’,
37 Whitehouse Meadows, Eastwood,
Leigh-on-Sea, Essex SS9 STY. E
Tel: (0702) 527572.

UNITS 82/83/84 STORFORTH LANE TDG. EST. HASLAND
CHESTERFIELD, DERBYSHIRE S4l OSN.
TEL CHESTERFIELD 209079
PUSH BUTTON UNITS
DECCA 30 6 button £7.96 | pecca ngT UGS £5.95
GEC 2110 £9.00 | pecca 100 £6‘0°
GEC 21127 button  £13.10 | SEIMENSUNIVERSAL £6.30
GEC 2136/2137 £8.35 | GEC 20AX £6.70
ITT CVC 5 £10.50 | GRUNDIG 5011 £6.10
mrcvec s £14.00 | KORTING £7.22
G8 SQUARE (early)  £12.50 | pHiLIPS KT3 £6.00
G8 SLOPING (later) £13.55 PHILIPS 550 £6‘50
PYE 713 4 button £9.15 PHILIPS 520 £6‘50
PYE CHELSEA £12.98 | 11T CVCS £6.00
RR! 823 4 button £8.74 | 1 CVCas £7'oo
RRI 823 6 button £9.45 ’
RRI Z718 6 button £9.90
TELPRO 4 button £8.75
iCs
TDA2522 £2.30
LOTXs " TDA2523 £2.40
THORN 1590/91 £9.70 | TDA2540 £2.00
THORN 1615 £9.20 | TDA2571 £2.20
THORN 1690/91 £8.45 | TDA2581 £1.70
RRI T20/22 £11.95 | TDA2600 £4.25
RRI 774 £11.50 | TDA2611 £1.75
PHILIPS G8 £8.50 | TDA2680 £1.85
PHILIPS G9 £9.00 | TDA2690 £1.80
PHILIPS 210 £9.50 | TDA2593 £2.75
PHILIPS G11 £12.75 | TDA1170 £1.80
PHILIPS K30 £14.00 | TDA1190 £2.00
ITT CVC30/32 £8.50 | MC11358P £1.40
ITT CVC45 £8.50 | MC1327 £150
TBA920 £1.90
ADD 65 PENCE POSTAGE + 15% VAT TO ALL ORDERS.
(See CONTRAST U.K. advertisement in this copy, all your
component, panel and TV needs under one roof).
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A
"™ BTC-THETV SPECIALISTS -

i "

i FEAA TN D TOP WINTER VALUE FROM'

N
o v 1 PN S o uha/w ]
ol lllll'_"llul " ° MW.M'”N ,,....”/\__:'.”,“,...M i
£ 2 FEE e, e AT T S e W

Top quality sets to set you up for the winter televiewing boom.
Brighten your winter profits with better sets from BTC.

HYBRIDS
OLOUR DECCA BFD 30 UNTESTED WORKING

C! TELPRO SINGLES ~ £15.00 SINGLES ~ £25.00
KORTING FIVES £12.00 FIVES £20.00
PYE 697, GEL 2040 TENS £9.00 TENS £18.00
SOLID STATES
OLOUR PHILIPS G&'s UNTESTED WORKING
C 2-CHIP BUSHIMURPHY SINGLES ~ £25.00 SINGLES ~ £35.00
GEC 2110,8500
3500 VARICAPS FIVES £20.00 FIVES £30.00
P/BUTTON HITACHI's
18" PHILIPS TENS £18.00 TENS £28.00
OLOUR 1-CHIP BUSH/MURPHY UNTESTED WORKING
C THORN 3000, THORN 8000  SINGLES ~ £20.00 SINGLES ~ £30.00
18" PYE's FIVES £18.00 FIVES £28.00
ROTARY JAPS TENS £15.00 TENS £25.00
0\_OUR LATERS SETS UNTESTED WORKING
i.e. THORN 9000 SINGLES ~ £35.00 SINGLES ~ £45.00
TOUCH TUNE SETS FIVES £32.00 £42.00
ETC. TENS £30.00

SINGLE STANDARD MONO TV’s
IN BATCHES OF 20 @ £4.00 EACH

0274~306018

CASH & CARRY SPECIAL SERVICE OPENING TIMES MON-FRI
TO THE TRADE OR ASK ABOUT 9.00-12.00/1.00-5.45
SPECIAL DELIVERIES ON LARGE QUANTITIES. (CLOSE 4.30 SAT)

BRIARWOOD TRADING COMPANY

THORNTON RD. BRADFORD = =
CITY

———

BRIARWOOD TRADING COMPANY
LEGRAMS MILL, SUMMERVILLE ROAD,
Hottoscale BRADFORD BD7 1NH
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TRANSISTORS, ETC.
Type Price (£) | Tyoe Price (£} | Type Price (£) | Type Price (£] | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£)
AC107 48 | au103 2.40 | BC192 0.56 | BC377 0.29 | BD234 0.68 | BF222 0.51 | 8Px29 1.62 [MPSUOS  0.86 | ZTX500 0.18 [ 2N3819  0.47
AC117 0.38 | AU107 2.75 | BC204* 0.39 | BC394 0.39 [ BD235 0.63 | BF224 & J 0.22{ BR101 0.83 | MPSUOS  0.78 | ZTX502 0.22 |2N3820 072
AC126 0.36 | AU110 2.40 | BC205° 0.39 | BCaa0 0.52 | BD236 0.63 | BF240 0.32| 8R103 0.64 |MPSUSS  1.26 | ZTX504 0.28 | 2N3866  1.08
AC127 0.54 [ AUT13 2.80 | BC206* 0.37 | BC441 0.59 | gD237 0.68 | BF241 0.31| 8R303 1.06 | MPSUSE  1.32 | 2N404 1.30 | 2N3904  0.20
AC128 0.48 | BC107° 0.16| BC207+ 0. | BC461 0.78 | 8D23B 0.68 | BF244° 0.51] BRC4443  1.76 |[MPSU60  0.82 | 2N696 0.48 | 2N3905  0.20
AC128K  0.56 | BC108* 0.15 | B8C208B* 0.37 | BC477 0.30 | BD253 1.58 | BF245* 0.43| BRY39 0.60 | MPU131  0.59 | 2N697 0.46 | 2N3906  0.20
AC141 0.65 | BC109* 0.16 | BC209* 0.39 [ BC47B 0.25 [ BD410 1.85 | BF254 0.48| BRYS6 0.44 | OC26 1.90 | 2N706A  0.33 [ 2N4036  0.94
AC141K  0.70 | BC113 0.22] 8C211* 0.36 | BC479 0.33 [ BD433 0.85 | BF255 0.58| 8SS27 0.92 | ocas 1.49 | 2N708 0.29 | 2N4123 0.7
AC142 0.80 | BC114 0.22 | BC212* 0.17 { BC547* 0.13 | 8D435 0.70 | BF256L*  0.49| BT106 1.50 | 0C29 1.80 | 2N914 0.32 | 2N4124 0.7
AC142K  0.68 | BC115 0.24 | BC212L*  0.17 | BC548* 0.13 | BD436 0.71 | BF257 0.47| BT109 1.99 [ 0C35 1.26 | 2N916 046 | 2N4126  0.47
AC151 0.31| BC116* 025 BC213" 0.16 | BC549* 0.16 | BD437 0.74 [ BF258 0.52| BT116 1.45 | OC36 1.26 | 2N91B 0.64 | 2N4236 2.20
AC152 0.36 | BCi17 0.30 | BC213L*  0.16 | BC550 0.24 | BD438 0.75 | BF259 0.54| BT119 5.18 | 0C42 0.90 | 2N930 0.29 | 2N4289  0.32
AC153 0.42]| BC11B 0.24 | BC214* 0.18 | BC556 0.23 [ BDS19 0.88 | BF262 0.73] 8U102 2.85 | 0Caq 0.68 ] ON1164 10.29 | 2N4292  0.32
AC153K  0.52] B8Ci19 0.34 | BC214L*  0.18 | BC557° 0.16 | 8D520 0.88 | BF263 0.88| BU105 1.80 [ OC45 08631 2N1304  1.40 | 2N4416  0.85
AC154 0.41 | BC125* 0.30 | BC225 0.42 | BCSSB® 0.16 | 8D599 0.87 | BF270 0.47| BU105/02 1.95 [ OC70 065 | 2N1305  1.29 | 2N4444 190
AC176 0.45| BC126 0.30 | 8C237* 0.16 | BC559* 0.17 | 8D60O 1.23 | BF271 0.42| BU108 2.98 | OC71 0.73 | 2N1306  1.49 | 2N4921 0.80
AC17B 0.51 | BC132 0.20 [ BC23B* 0.15 | BCY10 0.30 [ BD663BR  0.86 | BF273 0.33| BU126 2.91 | 0C72 0.73 | 2N1307  1.32 | 2N5042  1.65
AC179 0.56 | BC134 0.22 | BC239* 0.22 | BCY30A  1.05 | 8DX1B 1.55 | BF274 0.34| BU204 2.50 | oce1 0.83 | 2N1308  1.83 | 2N5060  0.28
AC1B7 0.56 [ BC135 0.21] BC251* 0.25 | BCY32A  1.19 | BDX32 2.95 | BF336 0.63| BU20S 2.88 | 0c81D 0.98 | 2N1711 0.47 | 2N5061 s.ig
ACIB7K  0.65| BC136 0.22 | BC252* 0.26 | BCY34A  1.02 | BDY16A  0.63 | BF337 0.65]| BU206 2,89 | 0C139 1.30| 2N1B93  0.52 | 2N5064 g
AC188 0.52 | BC137 0.30 | BC253* 0.38 | BCYT2 0.27 | BDY1B 1.66 | BF338 0.68| BU208 2.78 | 0C140 1.35| 2N2102  0.71 | 2NS0B6  0.48
AC18BK 061 BC13B  0.352| BC261A*  0.28 | BD115 1.35 | BDY20 2.29 | BF355 0.72| BU40O? 1.38 | 0C170 0.80 | 2N2217  0.85 [ 2N5087  0.50
AC193K  0.70{ BC140 0.36 | BC262A*  0.28 | BD123 1.50 | sDY38 1.38 | BF362 0.49| C106D 0.80 | 0C171 0.82 ] 2N2218  0.38 | 2N5206  0.59
AC194K  0.74| BC141 0.44 | BC263* 0.26 | 8D124 1.85] BF115 0.48 | BF363 0.49| C106F 0.43 | 0C200 3.90 | 2N2219  0.42 [ 2N5294  0.86
ACY17 1.20 | 8C142 0.35 BC267°* 0.20 | 8D130Y  1.66 | BF117 0.45 | BF367 0.29] C111E 0.48 | 0C201 3.98 | 2N2221A 0.26 | 2N5296  0.88
ACY19 0.95 | 8C143 0.38 | BC268* 0.28 | BD131 0.58 | BF120 0.55 | BF451 0.43} DaoN1 0.64 | 0C202 2.40| 2N2222A 0.41 |2NS298 0.7
ACY28 0.98 | BC147* 0.12| BC286 0.40 [ BD132 0.68 | BF121 0.85 | BF457 0.46| €300 0.42 | 0C205 3.95 [ 2N2369A  0.40 | 2N5322 1.16
ACY39 2.02| BC1as8* 0.12| BC2B7 0.49 | BD133 0.70 | BF123 0.48 | BF458 0.49| E1222 0.47 | OCP71 1.98 | 2N2401 0.80 | 2N5449 0.8
AD140 1.79| 8C149° 0.13| BC291 0.27 | BD135 0.37 | BF125 0.55 | BF459 0.52) E5024 0.19 | ON236A  0.94| 2N2484  0.356 | 2N5457  0.48
AD142 1.90| BC152 0.42 | BC294 0.37] BD136 0.38 | BF127 0.51 | BF594 0.16{ GETB72 048 |R20088  2.72| 2N2570  0.74 | 2NS458  0.40
AD143 1.78| BC153 0.38 | BC297 0.36 | BD137 0.40 | BF137F 0.78 | BFS96 0.17| MEO402 98 | R20108 2.79 | 2N2846 0.82 | 2N5459 0.88
AD149 1.42 | BC154 0.41| BC300 0.62 | BD13B 0.42 | BF152 0.19 | BF597 0.27| MF0404/02 .18 | R2322 0.75] 2N27B4 115 | 2N5494 0.88
AD161 0.66| BC157* 0.13 | 8C301 0.38 | 8D139 0.46 | BF15B 0.25 | BFR39 0.301 MEGOO1 g .1g | R2323 0.85 | 2N2869 2.08 | 2N5496 1.08
AD161/162 1.22| BC15B* 0.12{ B8C302 0.86 | BD140 0.50 | 8F159 0.27 | BFR40 0.29] MEE002  ¢4g | ST2110 0.49| 2N2B894  0.45 | 2N6027  0.88
AD162 0.71| BC159* 0.14{ BC303 0.64 | BD144 2.24 | BF160 0.20 | BFR41 0.30] MJ2955 3739 | sTE120 0.48| 2N2904*  0.40 | 2N6107  0.71
AF114 1.32| BC160 0.52| 8C304 0.44 [ BD145 0.75 | BF161 0.84 | BFR50 0.29| MJ3000 158 | TICas 0.26 | 2N2905*  0.39 | 2N6122  0.80
AF115 1.26| BC161 0.58} BC307* 0.17 | BD150A*  0.51 | BF163 0.65 | BFRS2 0.33| MJE340 g8 | TICa6 0.35 | 2N2906*  0.36 [ 2N6178  1.07
AF116 1.28| 8C1678  0.15| BC30B* 0.14| BD155 0.90 | BF164 0.95 | BFR61 0.29| MJE341 g’y [ TICAT 0.45 | 2N2926G  0.18 | 2N61B0 1,39
AF117 1.32| BC1688 0.14| BC309° 0.18 | BD157 0.51 | gF166 0.50 | BFR62 0.28| MJE370 .74 | TIP29A 0.47 | 2N29260  0.14 | 2N6211 274
AF116 0.98| BC169C  0.15| BCI17* 0.15 | D158 0.75 | BF167 0.38 | BFR79 0.30| MJE371 o379 ] TIP30A 0.50 | 2N2926Y  0.14 | 25B3378P 4.28
AF121 0.68 | BC170* 0.15| BC318* 0.16 | BD159 0.68 | BF173 0.35 | BFR8O 0.29) MJES20  ogg | TIP31A 0.51| 2N2955  1.12 | 25C458C 0.78
AF124 0.38| BC171° 0.15| BC319* 0.19{ BD160 269 | BF177 0.36 { BFR81 0.30| MJES21  ¢.g5 | TIP31C 0.87 | 2N3053  0.48 | 25C643A 228
AF125 0.38| BC172° 0.14| BC320 0.17| BD163 0.67 | BF178B 0.46 | BFRBS 0.42| MJE2955 4 29 | TIP32A 0.56  2N3054  0.86 [ 25C830D 1.50
AF126 0.36| BC173° 0.22 | BC321A48 0.18| BD165 0.66 | BF179 0.58 | BFT41 0.48| MJE3000 496 | TIP32C 0.72 [ 2N3085 0.72 | 25C1061 148
AF127 0.86| BC174A B B BC322 0.28 [ BD166 0.88 | BF180 0.53 | BFT43 0.55] MJE30S5 422 [ TIP33A 0.77{ 2N3250  0.52 | 25C1172Y 3.88
AF139 0.58 0.26 | BC323 1.95 | 8D175 0.90 | 8F181 0.53 [ BFW11 1.02 MPF102 ¢ 40 | TIP34A 0.84| 2N3254 088 | 2SD234 148
AF147 0.52| BC176 0.22| 8C327 0.16 | BD177 0.58 | 8F182 0.44 | BFW30 2.58]| MPS3702 ¢33 TIP41A 0.72| 2N3391A  0.38 | 3N128 1.60
AF149 045 8C177* 0.20 | BC328 0.18| 80178 0.92 | BF183 0.52 | BFW59 0.19| MPS3705 ¢3¢ | TIP42A 0.80 | 2N3633  0.80 | 40250 0.88
AF178 1.35( 8C178* 0.22| BC337 0.17{ BD181 1.94 | 8F184 0.44 | BFW60 0.20| MPS6521 o3¢ | TIP2955  0.77| 2N3703  0.47 | 40251 1.14
AF179 1.36| BC179° 0.28 | BC338 0.17| BD182 2.90 | BF185 0.42 | gBrwso 1.66} MPS6523 03¢ [ TIP3055  0.58 | 2N3704  0.19 | 40327 0.67
AF180 1.35] 8C1B2* 0.15| BC340 0.19 [ BD183 1.34| BF186 0.42 | BFX29 0.38| MPS6566 .44 | TIS43 044 2N3705  0.17 | 40361 0.48
AF181 1.33] 8C182L*  0.15/ BC347* 0.17 | BD184 2.30 | BF194° 0.14 | BFxB4 0.42| MPSAOS  ¢'39 | TIS73 1.36| 2N3706  0.16 | 40362 0.50
AF186 1.48| BC183* 0.14| BC348A L 8 80187 1.20 | BF195* 0.13 | BFYS0 0.38| MPSA06  ¢32 | TIS90 0.23| 2N3707  0.18 | 40410 0.94
AF202 0.27| BCi83L* 0.4 0.17 | BD188 1.25 | BF196 0.14 | 8FY51 0.37| MPSAS5S g 43| TIS91 0.28 | 2N3708  0.17 | 40429 0.88
AF239 0.73| 8C184* 0.15| BC3498B  0.17| BD189 0.71 | BF197 0.15 | BFY52 0.36| MPSAS6 g 46 | ZTX108 0.14| 2N3715 1.70 | 40530 0.79
AF240 1.40| BC184L°  0.15| BC350* 0.24 | 30222 0.91| BF198 0.29 | BFY53 0.36| MPSA93 ¢ g¢ | ZTX109 0.16 | 2N3771 2.09 | 40595 1.39
AF279S 0.91| BC185 0.36 | BC351°* 0.22 | BD225 0.91 | BF199 0.29 | BFY90 1.98) MPSLO1 ¢33 |ZTx213 0.2 °| 2N3772 2.08 | 4060: 113
AL100 1.30| BC18B6 0.25| B8C352A* Q.24 BD232 0.91 | BF200 0.25 | BPX25 1.62] MPSUCT o1 | ZTX300 0.16 | 2N3773 2.90 | 40636 1.28
AL103 255l BC187 0.27 | BC360 0.59 | BD233 0.62 | BF218 0.42 ZTX304 0.268 | 2N3794  0.40 | 40654 0.89
A gain versions ilable on items marked*®. For matched pairs add 20p per pair.
) RESISTORS Mixes of & minimoum of
LINEAR IC's Type Price (£} | Type Price (£} | DIODES Type Price (£) | VDR's, etc. VALVES Carbon Fitm (%) 10 of one 10pcs of eny vaive:
SN76023ND 1.40 | TBA4BOQ  1.84 | Type Price (£)| BY114 0.80 | 7rype Price (£) | Type Price (£) En velve 100pc 500pc
Type Price (£1] SN76033N 2.20 | TBASOO* 2.21 | AA113 0.17 | 8Y118 1.10 | 29522 DY86/87 0.756 | jw5.60-330k0(E12) 3p 28p "oy 140 £8.40
CAB10QM 2.50| SN76110N 1.20 [ TBA510®  2.21 | AA119 0.21 ] BY126 g-g? /01 0.28 | DYB02 0.75 | jw100-10MQ (E24)  3p 28p £1.40 £6.40
CA3005 1.85| SN76115N 1.62 | TBA520* 2.98 | AA129 0.28] 8Y127 - /02 0.28 { ECCB1 0.78 | "W 100-10MO(E12) Sp 48p £1.96 £3.40  £15.28
CA3012 1.45| SN76116N 1.78 | TBA530P  2.24 | AA143 0.18{ BY133 0.35 | E298CD €Cce2 0.95 7w 100-10MO(ESI  Sp S0p €300  £6.40 £20.90
CA3014  2.23| SN76131N 2.10 | TBA540®  2.88 | AAY30 0.28 | 8Y140 140 [ /A258  0.26| ECCB3 078 | —
CA301B  0.71) SN76226N 2.60 | TBAS50*  3.13 | AAZ13 0.42| Bv164 0.75 | E298ED ECHB1 0.83 | Wirewou Presets (1) )
CA3020 1.89[ SN70227N 1.61 | TBA560C* 3.18 | AAZ15 0.36| BY176 2.80 /A258 0.22 | eCL8O 0.82 | 2{wo0.220-2700 18p 01W{;/-ng(l)-nc11rlzorznz:nt7-l)w .
CA3028A 0.80| SN76228N 1.80 | TBA570° 1.29 | AAZ17 0.28] BY179 0.83 /A260 0.22 | EFBO 0.60 | 4W 100-10k0 22p lgoigooizo :170“1 LT
CA30288 1.09| SN76502N 1.92 [ TBA6118  2.68 [AY102 3.85| BY182 1.14 /A262 0.22 | EF183 0.76 7W 0.680-22k0 24p . . 3 ‘1"“
CA3045  3.75| SN76530P 0.97 [ITBA641 ~ 4.55 [ BA100 0.24| BY184 0.44 | /A265  0.22|EF1B4 0.76 [ 1'W 100220 28p W 7
CA3046  0.70| SN76533N 1.38 | TBAG41BX1 4.60 | BA102 0.35| BY189 5.30 | /p268  0.22| EH90 0.94 | 17W 1002240~ 33p 0.2 (Vedicals ol 14p cach
CA3065 1.74 §N76544m 1.85 TBAG?‘I :.42 ::1108 3.19 g;;gg 3;: Ez/goaszz 0.25 E\L(:;ﬁ r-:gg Vertical mounting pHisrs  3p
N76546N 1.85 | TBA673 .31 1 .80 - . E
CAoee s 199] Sn76570N 181 | TBA700" 250 | BATII 0.70| BY238 0.25 [ /06 0.22/EYB6/87  0.67 | FUSES (all packs of 10}
FCH161 2.40| SN76620AN TBA750" 2.18 | BA115 0.17 | BYX10 0.30 | E299DD/P116- | PCCB4 0.61 | 20mm Time Delay (BEAB) 20mm quick-blow (BEAB)
FCJ101 332 0.99 | TBABOO  2.05 | BA116 0.56 | BYX38/600 0.70 | p354 all0.23|PCCBS 0.79 | 40mA 6.50  100mA £1.50
LM309K  1.98| SN76650N 1.48 | TBABIOAS 2.00 | BA121 0.86 | BYX70/500 0.53 | e299DH CCB9 0.74 | 50,63mA 8.50 200, 250, 315, 500. 630.
LM3BON-14 1.65| SN76660N 0.64 | TBA920*  2.80 | BA129 0.45 | ITT44 0.08 | /P230  0.72|PCC189  0.94 | 100mA 3.80 800mA 1,125, 1.6.2 2.5,
LM1303N  1.03| SN76666N 0.96 TBA940 3.62| BA14S 0.19 | IT1210 0.63 | vA1015 0.92] PCF80 1.20 | 160,200.250mA 3.20 3.15,5A il 70p
MC1307P 1.82| TA7073P  3.51 | TBA950 2.08] ga148 0.19 | IT7827 0.80 | VA1026 0.79 | PCFB6 0.87 | 315,500, BOOmA, 1,1.25,  2Acircuit breakers
MC1310P* 1.84] TAA263 2.20 | TBA990*  2.90 [ BA154 0.06 | MCR101  0.48 | vA1033/34/38/ | PCF200 2.32 | 1.6.2,.25.3.15,5A metal £1.82
MC1312P 2.34! TAA300 3.8F | TCA270A* 3.85 | BA155 0.17 | MR854 1.10 | 39/40/63 PCFB01 0.74 sl 3.25 plastic £1.48
MC1327p* 1.86| TAA320 1.90 | TCA2B0A 1.43 | BA1S6 0.12 | OAS 0.88 all 0.20 | PCF802 1.20
MC1330P 0.83] TAA350A 248 [ TCA290A 3.46 | BA157 0.26 | 0A10 0.58 | vA1055s/568/ PCF805 3.37 ANTEX SPECIAL
MC1350P 1.22{ TAA370A  3.18( TCA420A  2.10(BA158 0.28 | 0A47 0.20 663/67s PCFBO8 3.80 Irons
MC1351P 1.42| TAA435 \ 1.70 | TCA440 1.67 | BA159 0.40 | 0AB1 0.19 all 0.23 | PCLB2 0.93 | xs - 25W £4.09 CCN - 15W £4.38
MC1352P 1.42] TAA450 339 | TCA640  4.26 | BA164 0.14 | 0A90 0.3 [VA1074  0.20}PCL83 626 | 75 _25W £4.62 MLXS — 26W 12V £4.78
MC1357p 292 TAA521  1.10| TCAG50  4.26| sa1B2  0.27| OA9! 018 | VA1077  0.31(PCLE4 065 | cx —17W £4.62  Ski-Kit £6.09
MC1356P+ 230| TAA522 2,09 | TCAG60  4.28| ga201 0.13 | OASS 020 |VA1091  0.29PCLBG 1271 ¢g —17W £400  Replacement Bits £0.60
MC1458G  1.43| TAAS50 0.38] TCA730  4.10{ ga202 0.1a | 0A200 0.13 | VA1096/97/98 ' [PCLBOS/B5 1.00 | ¢ ewled s"d 21,
MC1496L 1.15| TAAS60  1.33| TCA740  4.04 | ga303 014 | 0A202 013 all 9.20 [ PD500 376 - 18 -00 tands -39
MC3051P 0.58| TAAS70  2.20| TCA750  2.53{ ga21s 008} 0A210 0.89 [va1103  0.32|PFL200 1.40 Elements £2.00
MFCa008 0.85] TAA611A  1.62 | TCAB20 3.29| ga219 0.11 | TIL209 0.14 | vA1104  0.66 |PL36 1.20 | ALL THE ABOVE ITEMS NOW IN STOCK - For full
MFC4060A 0.98| TAA6118  2.85 | TDA440 4.6 paoa3 045 TIL211 0.18 | VA1108/09/10/ PLB1 0.94 information on the Antex range please send S.A.E.
MFC6040 1.11] TAA621AX) 4.75 | TDA1003  1.881 ga317 0.06 | TV20 225 | 11/12 all0.24|PLB4 0.79
MICIP 1.10 ;Mgggg 3-';!; ;gﬁ]ggg g-gﬁ BA318 0.07 mg:g g-gg VAB650  1.20 |PL504 1.56
ML231 .57 | TAA . -041 BAV10 0.10 .06 | 2322 554 PL519 6.20
ML232 gg-, TAA661A  2.39| TDA1022 6.89] gayat 0.18 | IN4001 0.06 02221 0.59 | PLBO2 5.60 Russi MULEI";ZEIER"!C'AL
NE555 0.72| TAAG618  1.75| TDA1024  0.97| pawe2  0.06 | IN4002  0.07 | 2322 662 PYB1/P810 0.60 A {20000 0.P.v)
NES56 1.34| TAA700*  2.80 | TDA1034  1.98{ gax13 0.07 | IN4CO3 0.08 98003 0.88 C Voltage: 0.6, 1.2, 3. 12, 30, 60, 120
NES66 1'98 | TAA840 3.38 | TDA2610  2.86| gax16 0.10 | IN4004 0.08 600, 1200.
SAA1024 5.70| TAAB61A  0.95 | TDA2640  2.86 | pax17 0.19 | IN400S 0.09 AC Voltage: 3, 6, 15. 60, 150, 300, 600,
SAA1025 10.36| TAA930A  1.43 | ZN414 1.45 | gay72 0.16 | IN4006 0.10 BRIDGES . 900.
SAS560, 2.01| TAA930B  1.43 | 7400 to 74393| BB1048 0.62 | IN4007 0.12 | Rating Price(£) | Rating Price(£) DC Intensity M/A: 0.06, 0.6, 6, 60, 600,
SAS570 2.01| TAA960 3.20 | series available BB1058 0.33 | IN5400 0.15 13A 50V 0.27 | 2A 100V 0.36 3000.
SC9503P  1.40| TAAS70 2.81| Ful  range of| gg105G .30 | IN5401 0.17 100V 0.28 200V 0.40 AC Intensity M/A: 0.3, 3. 30, 300, 3000.
SL432A 2.52| TAD100 2.66 | C-Mos in stock. BR100 0.40 | IN5402 0.20 200V 0.32 400V  0.47 DC Resistance: 0.2, 5, 50, 500, 5000K.
SL450 5.10 ) BY100 0.35 | 15920 0.09 400V 0.40 600V  0.53 geleveldB: 1010 12,
SL901B 4.7¢| TBA120A  0.90 | *Indicates Q BY103 0.35 | 15921 0.1 600V 0.50 800V  0.80 Price £15
SL9178 6.50 | TBA120S* 0.99 | version is also 800V 0.58 1000V 0.87 Including p/p and VAT.
SL91BA 5.95 | TBA120SA 1.02| available. ZENER DIODES 3A 100V 052 | 6A 100V 0.66 [ P. & P. UK: £0.30 per order. Overseas: At Cost.
SN72440N 2.21| TBA231 1.32 400mW plastic 3.0-75V  14p each 200V 058 200V 0.88 | Please add VAT at 15%.
SN76003N 3.32 | TBA240A 3.98 SPECIAL 1/1.3W plastic 3.3-200v 18p each 400V 0.61 400V 0.74 | Delivery by return of mail on all stock items.
SN76013N 2.52 | TBA2B1 207 OFFER 1 5W flange 47-75V  £1.26 each 600V 0.67 600V 0.80 | It is only possible t0 show part of our range here. Qur
SN76023N 3.02 | TBA395* 2.58 25 . AUT10 2.5W plastic 75-75v 87p each 8OOV 0.80 BOOV 0.88 | catalogue (30p refundable) shows Secvice Aids, 7400
SN76023ND 2.52 | TBA396  2.40 for 20W stud 7.5-75V  £1.31 each 1000V 1.20 1000V 0.98 | series, CMOS, op amps, SCRs eic. hardware,
SN76033N 3.32 | TBA400Q 2.20 £40.00 10A and 25A ranges aiso stocked. capacitors, special TV items and many more transistors,
diodes. i.c.’s and valves.
H.V.Disc Coramic (1) . SPECIAL OFFER CONVERGENCE Alc facilities available
CAPACITORS 1kV  1.5nF 18p §2 pin European battery
;‘;'F.mMP.BEr o @ a gtx 16%2':2 o7 20p :(l;(r:rl\(:\glors (fits  shaver Eo;rs‘gr:nglg'rsson?oo EAST CORNWALL
n2F 1500V 10nF 500V AC 80, .22, 47, . 00 5000 - 1m0
202F BOOVAC 245  1onF 300VAC 30p 82, 100, 120, 240v:6Y. 200mA £1.00 200.5000  138p each COMPONENTS
16V, mA
3n6F 1700VDC  80p 22nF 300VAC 32p 150, 180, £1.50 each 1 E
4n7F 1500VDC  80p 100nF 1000VDC  46p 200,2200F  30pRo40y. gv. 150mA SPECIAL OFFER L?l#éﬁgl-ﬁgl 594“%5‘?"
10nF 1000VDC 22p 470nF 1000V DC  60p 270,300pF 39p N h | 30 120.270. 470, all ar .
Quantity pricer s ac! 20p each TEL: WEM (0939) 32689
VHF to UHF CONVERTER CM6022/RA. “Televerta' for DX-ing or uhf receiver use on relay systems, Eire etc. t£32.77 UFF‘:SV?';%%P%%gI:ﬂs;sé?AoF;mEML?':__Fm'
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HELD OVER

The next instalment in our VCR Ser-
vicing series has had to be deferred
while Mike Phelan took time off to
write about conversion of the Philips
N1700 series machines for half speed
operation.

Due to shortage of space we have
been unable to include the usual
Readers’ PCB Service box this month.
The service continues in operation
and the details given last month (see
page 265) still apply.
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FeYISIOn

A Touch of the British Disease?

Quite recently I was reading an article that commented on a certain country’s failure to
innovate, lack of investment and excessive reliance on declining industries. The UK?
You might well think so ~ the story has an all too familiar ring about it. But no, it was W,
Germany. Not only that, but the main subject of the article was the W. German
electronics industry. A day later (really!) I was reading an article on the failure of
businessmen in another country to take the initiative in developing and going after new
markets: they relied excessively on ageing products in declining markets. Ah now, it
must be the UK this time, surely? Not so. The subject was the economic situation in the
USA. To cap it all, very shortly after that I was reading about another country where the
economy has gone ex-growth, production is stagnating, the government faces budgetary
Froblems and there’s concern over increased delinquency amongst school children. The
atter subject brought in familiar sounding phrases like latch-key kids. This time it was
Japan! Are we to conclude that the whole world is at last succumbing to the dreaded
British disease? '

Perhaps it's more that common weaknesses are being shown up by the present world
wide adverse economic conditions. The main underlying causes of the situation appear to
be the end, some years ago now, of the post-war boom; a lack of new technical
developments to stimulate markets and production; and the consequences of excessive
movements one way and another in the prices of commodities, oil in particular. The
latter have led to quite irrational moves in exchange rates, further compounding the
world’s economic difficulties.

One could say that it’s a case of world mismanagement, though no one’s charged with
that particular duty of course. Perhaps more to the point one could say that free market
mechanisms have failed to work effectively in the economic conditions of the last decade.
The problem here is that managed markets don’t work any better, as the evidence from
E. Europe shows.

A return to economic expansion is what's generally hoped for, and the electronics
industry, which is by definition innovative, is in a better position than most other
industries to provide at least part of the required stimulus. Many things are talked about:
the next generation of computers, information technology, ever larger scale integration
and so on, with various buzz words like satellites and cable being bandied about to add
apparent zest to the prospects. Whether it will all happen is another matter. Large sums
are being devoted to computer development — the so-called fifth generation of computers
— but will a further massive increase in computer power be necessary, any more than
supersonic air travel which seems to have been quietly buried? There is after all a limit to
all things: at what point does number crunching become an end in itself? Once you get to
this point you leave the world of practical products that can be sold profitably and enter
the realm of grandiose schemes — white elephants. The things that have made the biggest
everyday impact have been relatively down-market items such as electronic calculators,
digital watches and VCRs.

VCRs, yes, and this brings us to the curious agreement (see overpage) reached
between Japan and the EEC to limit the export of Japanese VCRs to EEC countries
over the next three years and to increase the “floor price”. The Financial Times didn’t
like the look of this one bit ~ a drift towards managed trade it complained. Why should
cartels be set up so that the consumer ends up paying more than he need do for what he
buys? Quite so. )

The agreement is a curious affair, the first to be reached between Japan and the EEC
(previous “voluntary” trade restriction agreements have been with individual countries).
How it’s to be put into effect has been left so vague that the whole thing looks like some
sort of bluff. The idea is to help correct the present massive trade imbalance and give the
European V2000 system a chance to survive. A production rate of 1-2 million units a
year 1s expected to epsure economic manufacture of V2000 machines, and the hope is
that sales will reach the same level. But this cannot be guaranteed of course. The V2000
system has the advantage of some further development capability in comparison to the
VHS and Betamax systems, but it came along too late, and whether more sophisticated
features and capability will mean much to prospective purchasers is open to question.
The continentals have always been prone to over design consumer electronics equipment
(think of the Philips K70 and K80 chassis, the extraordinary remote control system used
in the Saba H chassis, and the more recent Grundig chassis bristling with sealed
modules). One can’t help but feel that it might have been wiser for Philips to have
entered into a manufacturing agreement with a Japanese concern in the way that Thorn
did.

Meanwhile the Japanese electronics industry seems to be set on moving up market, to
the evident concern of the US industry. Considerable successes have already been
achieved in the semiconductor field, and the world of large computers is clearly the next
aim. What then?

The fact is that many lines of development in electronics are reaching their natural
limits. The microprocessor for example is the culmination of a technology now some
twenty years old. Bubble memories have been proposed and worked on but got
nowhere, while some of the proposals now being talked about, for example the use of
superconductivity to increase computing speed, would be horrendously expensive. It's
possible that the electronics world could catch another British disease — the one that
produces symptoms like the R101, the Bristol Brabazon and Concorde.
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Teletopics

JAPANESE-EEC VCR AGREEMENT

After four weeks of negotiations in Tokyo an EEC
Commission delegation and representatives of the
Japanese Ministry of International Trade and Industry
(MITTI), lead by the minister Sadanori Yamanaka, have
reached an agreement to limit the export of Japanese
VCRs and nine other categories of “sensitive” goods,
including colour tubes, to Europe. The agreement has
been endorsed by the EEC trade ministers.

Under the terms of the agreement, Japanese VCR
exports to Europe are to be restricted to a total of 4-55
million machines this year, including 600,000 kits for
assembly in Europe. The agreement is to last for three
years, with export ceilings being negotiated yearly. In
1982 Japan exported 4-95 million VCRs to Europe - the
figure for 1981 was 2-85 million. Japanese VCR exports
world wide rose from 7-35 million in 1981 to 10-65
million in 1982.

The agreement between the EEC and Japan will
“align” the prices of Japanese VCRs with those of
European producers and ‘‘guarantee” European manufac-
turers sales of 1-2 million units this year (sales in 1982
amounted to 800,000). Quite how the alignment is to be
carried out, considering the wide variety of different types
of VCRs of varying degrees of sophistication, is not clear.
Neither is it clear how European manufacturers can be
guaranteed sales if the public should decide not to buy
their products. It nevertheless seems that Philips and
Grundig feel they have been given a breathing space to get
production of V2000 type machines established at an
economic level, and in consequence they are expected to
withdraw the anti-dumping complaint they had lodged
with the European Commission.

Control of prices and export totals at the Japanese end
is to be put into effect by the formation of a MITI
controlled cartel. Philips and Grundig have been under
great pressure on the VCR front in Europe: both com-
panies have been operating their production lines at well
below capacity, and it’s said that Grundig have been
making a loss of over £50 on every machine sold.

SATELLITE TV coLLoOQUIUM

The IEE is to hold a full day (915 am.-4-45 p.m.)
colloquium on Unisat-1, the UK’s first TV broadcasting
and business communications satellite, on Tuesday May
17th. Non IEE members will be welcome at the meeting,
which is being held at the IEE’s Savoy Place, London
WC2 headquarters. The satellite is to be launched in 1986
and is being privately funded by British Telecom, British
Acerospace and GEC. It will provide for domestic DBS
TV reception throughout the UK using dish aerials of less
than 90 cm diameter, with regional beams covering the
USA and Europe suitable for transatlantic business use
and TV links.

VIDEO DISC LATEST

W.H. Smith have started to stock LaserVision software.
The news follows a successful test operation at four of the
group’s stores. A wide selection of discs is now being
stocked by 26 of the company’s outlets in Scotland and
England - the discs retail at £16-£18. It seems that Philips
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had hoped to sell some 10,000 players in the UK in 1982.
No official sales figures have been released, but guesses in
the trade suggest that the figure was between two and
three thousand. The LaserVision system has also now
been launched on the W. German market.

Things are all of a sudden livening up in the disc field.
Following several postponements, JVC have now an-
nounced the launch of their VHD system - on the
Japanese home market at the end of the month (April). It
seems that Matsushita may launch a rival system at around
the same time. In the UK, the RCA disc system has again
been on show to the trade. An autumn launch is possible,
with the players selling at around £200.

BIB’'s RE-RECORD TAB

VHS cassettes have a safety tab which can be snapped out
to avoid further recordings being made - a useful feature
for preventing accidental erasure. The tab is positioned at
the rear of the cassette. What happens if you nevertheless
want to reuse the tape? To overcome the problem, Bib
have introduced a re-record tab which snaps into the
position occupied by the original tab. The Bib re-record
tab is reusable and can be easily removed using a small
screwdriver or similar instrument. The tabs come in packs
of twenty, the recommended retail price being £1-47 per
pack including VAT. Detailed instructions are given on
the attached display card.

TRADE SCENE

For the first time since the fifties, more TV sets are being
sold outright in the UK than rented. Rental accounts for a
much higher proportion of the large-screen colour and
teletext receiver market however. The peak year for rental
was 1972, when 73 per cent of sets made in the UK went
out on rental.

According to a recent Mintel intelligence report (avail-
able from Mintel, 7 Arundel Street, London WC2R at
£45), over 95 per cent of monochrome portables and 80
per cent of small screen colour sets are now being bought,
which in view of the competitive pricing policies of retail
outlets and the greater reliability of the current generation
of sets is not surprising. Thorn remain the largest UK
setmaker, with production running at some 700,000 sets a
year to supply 25 per cent of the colour market and 14 per
cent of the monochrome portable market. Philips also
have 25 per cent of the colour market, and around 16 per
cent of the monochrome portable market (the portables
are mainly imported). Sony, Hitachi and Toshiba all have
a share of some ten per cent of the colour set market.

A joint statement from Thorn EMI and JVC reports
that negotiations for Thorn to manufacture TV sets for
JVC are at an advanced stage. This seems to be a logical
development in the growing collaboration between the
two companies. The plan is to supply JVC with models in
the 20-26in. range from Thorn’s Enfield and Gosport
plants. JVC at present import only small screen colour sets
and observe a voluntary restraint agreement that pro-
vides an import allocation of 10,000 sets a year. The
output from Thorn’s Newhaven joint-venture VCR plant
now goes 60-40 per cent to Ferguson (Model 3V31) and
JVC (Model HR7650) respectively. Most of the rest of
the Ferguson and JVC VCRs supplied to the European
market now come from the joint-venture plant in W.
Berlin.

The latest financial report from Tatung reveals that the
losses made at the Decca Bridgnorth TV plant have been
reduced by two thirds, while Decca’s share of the UK
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colour TV market has doubled to four per cent. Tatung
(UK) Ltd. hope for a further doubling of their market
share and a return to profitability in the current year.

Production of Korting colour TV sets is being trans-
ferred to the parent company’s (Gorenje) plant in
Yugoslavia. Research, development and pilot production
will remain in Grassau, Bavaria.

VDU FILTER

To reduce VDU operator eye strain, The Power Equip-
ment Co. Ltd., Kingsbury Works, Kingsbury Road,
London NW9 8UU is marketing a Swedish made anti-
glare filter. The filters fit over the screen and are priced at
£35 each plus VAT. In use the filter largely eliminates
reflections and improves the display’s contrast ratio.

SONY’'S “SERVICE MATTERS”

Sony is the latest firm to produce a service bulletin,
entitled ‘“‘Service Matters”, for the servicing trade. The
bulletin will be issued quarterly by Sony (UK), Technical
Publications, Ascot Road, Feltham, Middx. Other firms
that publish bulletins for the servicing trade include
Philips, Thorn and Hitachi.

NEW VCRs

JVC have now launched their VHS-C format portable
VCR, Model HRC3, on the UK market. The HRC3
comes complete with an EC30 cassette which has a
playing time of thirty minutes, a remote control unit, a
thirty minute rechargeable NiCad battery, battery charger
and carrying case. The compact cassette can be played in a
standard VHS machine via adaptor type CP2U which is
also supplied with the machine. There are various optional
extras including tuner connection cables, a heavy duty
battery and a mains adaptor.

The HRC3 can assemble edit two pieces of recorded
material by backspacing approximately thirty frames be-
tween camera takes, creating clean edits. Other features
include a built-in r.f. converter; record lock switch to save
power between camera takes; automatic quick review;
automatic rewind; a power save switch; r.f., video, audio
and headphone outputs; microphone and camera inputs;
and an LCD tape counter with memory function, also
doubling as an accurate tape remaining indicator in
minutes and seconds.

A new lightweight camera, the GX78, has been
launched to complement the HRC3. It weighs just 1-38kg,
can record well-defined pictures at light levels down to 50
lux (aperture f1-3), and has a two-speed X6 power zoom
lens with macro position for close-up shots. The GX78 can
also record stereo sound.

Panasonic have added the NV200, a portable using the
VHS-C compact format, to their range of VCRs.

WILLOW VALE TRADE SHOW

The next Willow Vale Electronics trade show will be held
at the Tay Motel, Perth, from 11 a.m. to 830 p.m. on
Wednesday, May 4th. Admission is by invitation which is
obtainable on request by telephoning 0734 884444.

RADIO RENTALS’ TV MUSEUM

Radio Rentals have opened the Baird Museum of Tele-
vision at their Swindon headquarters. Amongst those
present at the opening were John Logie Baird’s widow
Margaret Baird, who made the trip from her home in S.
Africa, and Leslie Mitchell, who announced the start of
BBC TV test transmissions from Alexandra Palace in
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1936. The museum brings the story of TV to life, with
working models, pictures and sound recordings from
Radio Rentals’ archives. Amongst the exhibits are two sets
constructed by Baird himself and a Fultograph machine
dating from the twenties. The latter was used for sending
still pictures by wire. Groups wishing to visit the museum
should apply to Christine Reid, Radio Rentals, Relay
House, Swindon, Wilts SN2 2BB.

SATELLITE TV NEWS

The magazine Satellite TV News, which was started as a
quarterly publication in August 1981, is now appearing
monthly. Though initially aimed at the consumer, the
policy has more recently been to provide full coverage of
the industry. Details can be obtained from HRC Editorial
Services, 41-47 Derby Road, Heanor, Derbyshire DE7
7QH.

PRESTEL MAKE OR BREAK

The Prestel service has cost some £40 million and still has
only 22,400 subscribers, 95 per cent of whom are business
users. Recent efforts to increase Prestel use have included
Club 403 (see Teletopics last month) and the Micronet
system for home computer users (see Teletopics, Decem-
ber) which has now come into operation. There are at
least 600,000 home computer users in the UK, so the
system could well give Prestel a much needed boost.
British Telecom state that they hope Prestel will be in
profit by 1984/5 when, incidentally, the computers are due
to be replaced (only six are actually in use, the other
sixteen being redundant). If Prestel doesn’t begin to show
a profit by then the whole system could be scrapped.

NEW BOOKS

“Tomorrow’s Television Today” by Michael J. Stone has
been published by the author and is available at £9-85 plus
65p post and packing from 47 Filton Avenue, Horfield,
Bristol BS7 0AQ. The subtitle is “‘a handbook on satellite
television reception”, which is just what it is. There’s been
a great need for a book such as this, which discusses the
technicalities of satellite reception in a practical manner.
There’s no circuitry, but much information is provided on
aerials and receiver systems, with details of the satellites
visible from the UK, plus a computer (Commodore PGT)
programme and a Cassio programmable calculator pro-
gramme for satellite location.

The latest, sixth edition of “Beginner’s Guide to Tele-
vision” has been revised and brought up to date by
Eugene Trundle, who should need no introduction to
readers of these pages. An excellent introduction to the
subject. )

The RETRA 1983 “Year Book and Directory”, pub-
lished to coincide with the Association’s fortieth anniver-
sary, has been greatly expanded in comparison to previous
editions and now runs to 376 pages. Up to date lists of
addresses and suppliers are always useful to have, but this -
directory includes much else besides. Available to non-
members of the Association at £10-50 including post and
packing from RETRA, 57-61 Newington Causeway,
London SE1 6BE.

“Basic Colour Television” Part 1 has been published by
Technical Press, Freeland, Oxford OX7 2AP at £4-95 net.
Parts 2 and 3 will complete the coverage of the subject
and are due for publication this month. The work is
described as a “basic training manual” and forms part of
the “Common Core” series. It treats the subject in an
admirably down to earth manner.
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Fault Report

Battle with a G8

After a few years of TV servicing I think most of us
acquire prejudices against certain models and a respect,
even fondness, for others. Which models fit into which
category varies as widely as the engineers whose opinions
I've sought. My own favourites are probably no better
than anyone else’s — it’s perhaps just that certain designs
accord better than others with my jumbled brain pattern.
Anyway, a chassis I favour is the Philips G8: a power
supply panel that anyone can understand, the chassis at
mains neutral, the tube heaters powered from a mains
transformer and so on. The trivial needs and common
tasks a-e well established — line output transformer and
thyristor rectifier/regulator replacement and, as in the set
in question, the BU105 line output transistors.

The set was an early one and had simply “gone off”
after about a quarter of an hour’s use. With the back
removed we soon established that the power supply was
working. Check the 800mA h.t. fuse on the line scan
panel: it had blown catastrophically, so I decided to
replace it and see what happened. This time it held, but on
measuring the h.t. line the voltage was found to have
fallen from 205V to around 150V. The line output stage
made not the slightest noise whilst in this condition — no
sparking or straining noises from the output transformer —
and on removing plug PC1 which connects the h.t. to pin
11 of the line output transformer the voltage returned to
205V. So I assumed that the line output transistors were
short-circuit, quite rightly as it happened. In went a couple
of BU208s, my standard cure-alls, and after disconnecting
the tripler I switched on. We now had nothing: fuses
intact, 205V line correct.

A bit of fruitless stabbing about occurred at this point. I
even brought in the scope to check waveforms (since
retiring the Cossor scope in favour of a modern transistor
job I've had a greater tendency to do this). By now at any
rate I'd alighted on the right area: given that virtually no
current was being drawn and the 205V supply was
present, something in the lower half of the line output
stage was clearly amiss. The meter was dabbed across the
lower transistor’s emitter resistor, which was proved to be
intact. More fruitless stabbing and headscratching, then I
decided to confirm the resistance reading again — this time
from the transistor’s emitter pin to deck instead of across
the resistor itself. The reading was about 100} instead of
1-84.

Well, the wiring on the top line drive board had become
extremely scabby, brittle and dry-jointed to the board - in
a manner more akin to.what you’d expect of a hybrid set.
In one of those I'd have suspected something like this to
start with, but I find it difficult to credit such frying in a
solid-state set and don’t go for it quite so readily.

Having taken the line drive board out to unsolder the
transistors, I'd obviously aggravated the problem. So the
most thermally stressed wires were replaced, and after
running the iron over all the lands on the board and
retinning them I refitted the board. Fire up, and joy at
last. There you are then: even in a favoured set you can’t
always proceed by logic alone, and fundamental suspicions
should not be overlooked just because “fried dry-joints
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are not common” on the particular model.

The new transistors should in theory have been bal-
anced, though I must confess that I don’t usually bother
unless there are obvious problems. This is because: (1)
They probably aren’t far out anyway. (2) The coil is
probably fried and the core jammed, or will jam when you
move it, usually at a worse point than initially. And such
mucking about with an old coil always ends in tears! (3)
BU208s, which are what I always fit, are much more
robust than the original BU105s and tend to withstand a
bit of disproportionate loading with better grace. N.L.

Decca 100 Chassis

Why oh why do the triplers fail so often in the Decca 100
chassis? Nearly every one of those in my patch has had a
new tripler at some time. In fact whenever I see a blown
mains fuse in one of these sets I disconnect the tripler and
replace the fuse without making any further checks. On
switching the set on everything else returns to normal -
well nearly always, anyway. On this particular set the fuse
blew persistently, and violently at that.

Now if there’s one bit of gear worth its weight in gold
is my trusty variac. I find it essential with all these
chopper and thyristor power supplies around. Well, on
winding the variac up slowly the set worked. Why,
knowing my dislike of thyristors and anything to do with
them, I had to prove beyond doubt that every other
relevant component was o.k. I don’t know. What I should
have done was to suspect the thyristor of some perverse
problem and replace the damn thing. After all, they’re not
expensive.

What I did however was to prove that the thyristor
would short again when connected to the mains supply
directly. I connected the wretched thing to the AVO,
provided a dummy load, forgot to remove the crowbar,
switched on and bang, another fuse gone. The crowbar
had tripped and the thyristor didn’t like having rectified
national grid supply fed to it directly at switch on. So I
finally replaced the device, as I should have done to start
with. I also replace the crowbar thyristor on such occa-
sions in case the heavy current it’s passed on tripping,
especially after repeated tripping, has damaged it. This
done we had another bang at switch on. The poor old
bridge, by now sick of all this heavy pulse work, had
succumbed. After this was dealt with everything was back
to normal, the tripler being innocent all the time.  N.L.

This Plug Business . . .

So I'm not the only one who’s irritated by this plug
removing business — LLJ complained about the same thing
some time back. I bet over half the sets I get from
domestic customers have had the plug removed before the
set’s brought in. I can’t help challenging the odd customer
about this. A common excuse is “I didn’t know whether
you had square pins or round, so I took it off just in case.”
That’s a two-edged snub for a start, implying that I'm so
archaic I still have SA sockets and that I'm incapable of
making up an adaptor lead.
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LOOKI! prone;uron
OPPORTUNITIES

TRADE SALES

ALL SETS GUARANTEED
COMPLETE
OVER SIX HUNDRED SETS

ALWAYS IN STOCK
Pye 20T, Philips G8;
Ferguson 3-3k5
Murphy, Bush, Decca, GEC
All from

£35.00 £50.00
Square Screen, Mono’s from
£5.00 ALL MODELS
Sets for spares from
£2.00
Allinclude VAT

OPPORTUNITIES

9A, Chapel Street, Luton, Beds.
LUTON 38716

9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.

Switch to the biggest
wholesaler of quality
late model used TV's

@ Thousands of Quality Sets always in stock
@ Colour/Mono/VCR'’s and Audios available

@ Murphy/Pye/Philips/Sony/National Panasonic
and other big names

@ We are big — we buy in bulk — we offer you
the keenest prices

@ Cash and Carry or we will deliver
@ New and used stands always in stock

ELECTRICAL WHOLESALERS

Campion House, Franchise Street, Kidderminster, Worcestershire DY11 6RE
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FREE CAREER
BOOKLET

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

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

Personal Tuition and 80 Years of Success
The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

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

TICK THE FREE BOOKLET YOU
. \WANT AND POST TODAY il

ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

A Diploma Course, recognised | A Diploma Course, training
by the Institute of Engineers you in all aspects of installing,
& Technicians as meeting all maintaining and repairing T.V.
academic standards for and Audio equipment,
application as an Associate. domestic and industrial.

ELECTRICAL RUNNING YOUR
ENGINEERING OWN BUSINESS

A further Diploma Course If running your own
recognised by the Institute of | electronics, T.V. servicing or
Engineers & Technicians, also | electrical business appeals,
covering business aspects of then this Diploma Course
electrical contracting. trains you in the vital business
knowledge and techniques
you'll need.

1 IcS
Dept F630,
| Ins 160 Stewarts Road, 01-622 9911
London SW8 4UJ. —— (all hours)
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MIXED PACKS

300 mixed resistors

300 mixed capacitors

150 mixed electrolytics

100 W'W resistors

20 mixed conv pots

40 mixed potentiometers

20 mixed sliders

40 mixed presets

20 mixed VDR &
thermistors

20 mixed ferrite cores

1.50
1.50
2.00
1.00
1.00
1.50
]
60p

1.00
50p

EH.T. TRAYS
Thorn 8000 EHT Thorn 4000 5.00
doubler 3.12 Pye 187 early type
LP1174 ~ 350 350
PYE731 4.00 Pye 18 late type 4.00
Thorn 8500 5.00 Thorn 900/950  2.50
Thorn 9000 5.00 Thorn 3000 6.00

E.H.T. STICK FOR THORN
950/1400/1500 tripters £.C.T. type 80/150  5p
E.H.T. stick. 83/200 5y

el S
50MA 10 for 70p 10 for 40p
31SMA 10 for 50 'AMP 10 for 40p

Thorn 3000 metal 2A cut out 1.25
Thorn 8500 plastic 2.5A cut out 1.25
Oegause thermistor PTI7P ITT/GEC 25p
+ fits some Pye/Bush etc.

Degsuse VDR type £2930/H P230 3000/800025p

8500 tF decoder pavet Ex equipment
untested 415
Mains on off switch ratary 20p
Mans on oft switch push 20p
Al switch Thorn 3030 35C0 S0p
Al switch Thorn4C00 « hisITT Pye 50p
A1 pot 5M 3030 3500 10p
100K 40 turn pots for v cap tuners  25p
Doubre tuse holder on small pax board
«20mm type) 10p
Singte fuse hoider on small pax board
(20mm type}
In hne fuse holder (1, type)

CAPACITORS

Any 10 @ £1.00

20 mixed valve bases

10 spark gaps

10-16 pin Quil IC socket

20 assorted TV knobs

10-16 pin Quil to DIV IC
socket

100 mixed diodes

50 mixed mica washers

300 mixed resistors &
capacitors

10-16 pin Dil to Dil IC
socket

TRANSFORMERSLOPT
Mains TX 3000/3500
Mains TX 8000/8500
S.0.P.T. 8000/8500
3000/3500 Scan TX
3900/3500 EHT TX
€000 LOPT

Mono portable LOPT. Thorn, GEC, etc.
Mullard diode splitting LOPT. GEC, etc. 14.75

DROPPERS
Pye 78+ 161
Fye 147 +260
Thorn 6+1+100 3K
Thorn 56+ 1K +47+12
Thorn 350+20+ 148+ 1K54-317
Thorn 50+40+1K5
RBM 250+ 14+58TV161
385 + 15R + 45R 28W Working @
140+ 140 28W

Ex equipment yntested 3000 3502 panels
any specthied pane! 375

UHF aenal socket & lead Pye ITT
Thara

LHF gernai sorket & iead GEC

LHF genat soc ket & Inng eqad GEC

UHF gengl sorket & mourting bracke? for
Thorn 400C 40p

UHF TV aenal tor portabie 50p

€25 aerigis + filtngs avariable Prce fist
anrequest

L oax plugs 12p

Switched flush hittirg aera outlet
(whitel

ELECTROLYTICS

470MF 6.3V
470MF 10V
22MF 160V 470MF 25V
32MF 275V A70MF 40V
33MF40V 20/E1  G40MF 10V
33MF 50V 680MF 16V
33IMF 250V
47MF 350V
SOMF 25V

63MF 250V
130MF 18V

1 wish to pay by Access.

G80MF 40V
1000MF 10V
1500MF 16V
2200MF 25V
3300MF 25V

Access No. ............cvvvnue,

DIODES

8p BZUISCIZR  IN20D
8p 14p IN524B
8p BY204 8p INATAZA
8p BYX22/400 8p 15025
8p BZY79C 20V IS1658

Op ITT638 CV9

Op MR854  30p
MCR408  35p

INTEGRATED CIRCUITS

BAVA0  50p SN74123N 40p TBA4S0 1.00
BRC/M/200 1.00SN74154N 1.40 TBA1440C 1,00
BRC/M/3001,00SN76110N 405 TDA2630 40p
DM74123N 50p SN6622N  40p TDA2630A 40p
SN1SB46N 40p TAAST0 1,00 TBASAD  90p

3000 8500 Thorn tocus pot
9000 Thorn tocus pot
IC wnserters 16 pin 50p
Large IC exiractor 50p
Crystals 4 433619MHz 50p
EHT iead for spht diode LOPT 1.00
Litesold 20 watt 240V soldering sron
element 65p each or 4 for 200
EHT final anode cap alp
6MH2z ceramic filter 30p
ITT bridge rec FXS 244 2A 15p
Castors sets ot 4 250
Direct panel mounting 20mm fuse chps
pair for 25p

CARBONRESISTORS
12R 4W. 22R }W, 27R IW, 39R IW, 56R }W, 56R
AW, 62R 1W, B8R §W, 68R 1W, BSR kW, TSR 4W,
82R LW, 100R 1W, 120R IW, 120R §W, 130R 2W,
1504W, 180R 1W, 220R }W, 220R 2W, 240R }W,
240 R1W, 270R AW, 270 1W. 300R }W. 330R IW,
470R YW, S60R JW. 680R 1W. 820 REW, 820 RIW,
1K AW, 1K IW, 1K 2W, 1K 53W, 1K 5.1W, 1K BIW,
2K 2.IW. 2K 7.IW, 4K TIW, 11K IW, 12K IW, 18K
2W, 22K 1W, 33K §W, 36K 1W, 47K IW, 68K IW,
100K JW, 110K 5w, 270K 1W, 330K IW, 330K 1W,
390K §W. 500K §W, 1 MEG sW, 1MEG 2W,2M
24W, M TAW, AM7.1W, 10M W  any 10 for 25p

Thorn 9K thick film units FR1 or FR3 1.25
10 Meg thick film focus resistor 85p

MULTISECTION CAPACITORS
L. 100 350V Ul

()

41

Ve
Fhare 1K

CAN TYPES
UOME oA
P Y 1B
Yoo MERLY

FIME amY
FOME 3y
10OME 50y 65p ISUIME 1y T
220N 400y Thar ix
Gxn 130 2000MF iy
PO0MF 40V Th

13
ADUMF 20V Then
s PEODVE ik
UME ghy
80p TAUGME /5y

8K
EONME /50y grint
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Another popular excuse is “the set’s in the hi-fi cabinet
and I have to take the plug off to thread the lead through
the hole in the back”. Well, it’s better than the last one,
but try following it up with “oh, so you’ve brought the
plug with you then” whilst holding out your hand. A
modification to this is the “I've a long extension lead and
didn’t think you’d want it trailing around” brigade. The
reply that really gets me however is simply “well, they’re
so expensive now, aren’t they?” The chap with the ancient
G8 runs a removal business and tells me they get similar
trouble with castors and the like . ..

Monitors

Monitors, or at least those built as such instead of being
adaptions of a standard chassis, are a breed apart. They
don’t have that mass produced look about them — in fact
some have a distinctly cottage industry look, being hand
wired on a short production run. This all too frequently
means that they seem to have been assembled from the
centre outwards, all hand wired of course, the faulty bit
inevitably being at the centre.

Having suffered two power supply faults in the first year
of its life, plus associated potentiometer trouble, the set in
question had earnt itself a less than sparkling reputation.
After a further six weeks of faultless service yet another
problem arose - intermittent smoking with no observable
effect on the picture. When we removed it from the case it
refused to smoke, so we left it on. No smoke was seen
during that or the next couple of days, but we didn’t put it
back into service since on the strength of its previous
efforts, or lack of them, it wouldn’t have lasted long.

Sure enough it went faulty a few days later, but true to
form the symptoms were different. A picture about half
the normal size and of exceptional brightness was being
displayed: a crackling akin to that of frying bacon accom-
panied this spectacle. I then did something I'll not forget. I
approached the odious object with an e.h.t. meter (30kV
full scale), with the aim of checking at the e.h.t. connector.
When the probe was brought within about half an inch of
the connector’s outer cover however a spark of almost
unprecedented violence came from beneath. A loud crack
accompanied this, the meter shot off the scale, I jumped a
mile and dropped the probe. After that I switched the
thing off and refused to touch it again.

It stood neglected for a month or so, then a colleague
decided to have a go. By this time the voltage had started
to track from the cavity to the tube ’dag and to the front
case member at random. He switched off, did no further
tests but rebuilt half the line output stage and most of the
power supply. Switching on gave normal service. A costly
and time consuming repair. The moral is not to bemoan
mass production and look back nostalgically to the days of
* hand-crafted” sets: the modern technology does not lend
itself to that approach — electronics probably never did. It
was just that the basic simplicity of an earlier generation of
sets enabled them to work despite cottage construction
methods. N.L.

Rank T20A Chassis

A Co-op 6348 (Rank T20A chassis) came in for service
recently. Won’t come on the card said, and indeed it
wouldn’t. The mains fuse was intact however. and the
switch-mode power supply was producing a healthy 200V
output. Now in normal operation the line oscillator re-
ceives its 12V feed from the 36V supply produced in the
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Fig. 1: Line oscillator start-up circuit used in the Rank T20A
chassis.

line output stage, via a regulator, so a start-up circuit is
required. This consists of 4C19, 4R49, 4D13 and 4D14
(see Fig. 1). Once the line timebase gets going, the
oscillator chip is fed via 4R48 and 4D11. So failure of the
set to start could be due to a fault anywhere in the line
timebase or in the start-up circuit, which is quite a lot of
territory to cover. Experience has taught us to check a few
likely suspects first however — 4C19 for example, the state
of the soldering around the pins of plug 5Z1 on the line
output panel, and the line output transistor’s base current
limiting resistor SR8 (1£)). Sure enough, 5R8 was open
circuit. Great! Switch off, fit a replacement, then try again.
Nothing!

We switched off gloomily and decided to make some
tea. Then the phone rang, and after various interruptions
half an hour had gone before we returned to the 6348.
Switch on and it burst into life. Good picture and sound,
no sign of anything amiss. Tap around the various panels
to check for possible dry-joints, but everything seemed
solid enough. Maybe the mains plug was not connecting
properly? Nothing happened when we jiggled it about, so
we pulled it out and then pushed it firmly home. The set
went off — but didn’t come on again!

We decided to connect a 9V battery across 4C17 in
place of the start-up arrangement. The set then came on,
so the start-up circuit was clearly at fault. But the fault
occurred only when the set was switched on shortly after it
was switched off. When left for half an hour it had worked
perfectly. A glimmering of an idea began to form. We
switched off and checked the negative side of 4C19. A
large negative voltage was present! So 4C19 was not
discharging immediately after switching off. As a result
4D13 was reverse biased and the start-up action was
blocked until the charge on 4C19 leaked away. The cause
of all the trouble was the zener diode 4D14. It’s purpose is
to limit the start-up pulse to a safe value for the i.c., and to
provide a discharge path for 4C19 at switch off.

In fact 4D14 could have been faulty for a long time,
since a set is not normally switched on and off rapidly in
the home. A new 82V zener diode restored reliable start-
up action every time, and the only problem left was how
to justify the size of the bill — most of the time had been
spent tracing a fault that no one knew was present. R.R.

Grundig 1510

The complaint with a Grundig Model 1510 was that it
would go dead intermittently. In fact the line timebase was
shutting down intermittently due to a crack in the print
adjacent to pin 4 of the e.h.t control module. M.D.

Decca 80 Chassis
The complaint with a Decca set fitted with the 80 series
chassis was that it wouldn’t change from Channel 4 to

295




BBC-1 without having to press ITV first. The set is tuned
to the Sutton Coldfield transmitter, and would change
channels in any combination between BBC-1, BBC-2 and
ITV, but when changing from Channel 4 to BBC-1 the
a.fc. would.lock out. The problem was that C3 (0-1uF)
which decouples the tuning voltage line had gone open-
circuit. M.D.

Philips G8 Chassis

It’s not often that I get an unusual fault on a Philips G8
colour set nowadays, but just recently I've had three in a
row. The problem with the first set was that the line hold
would shoot off frequency. All likely capacitors and the
two zener diodes — one on the timebase panel, the other
on the signals panel — were tried, also the line oscillator
coil. The problem was eventually tracked down to R521
(15€2) going high in value intermittently. This resistor is in

the emitter circuit of the reactance transistor.

The second problem was an annoying ticking noise on
the sound. Removing the plug to the volume control
stopped the noise, and when the plug was replaced we
discovered that the voltages in the audio output stage
jumped in sympathy with the ticking. The fault was traced
to the audio coupling electrolytics C2204 and C2201
(both 1-6uF) being leaky when voltages were applied
across them.

With the third set the problem was an intermittent
crackle on the sound — it was a later set (550 series) with
the combined i.f./chroma signals panel and rear conver-
gence panel. Tapping the convergence panel would make
the crackle come and go, but tapping anywhere else in the
set had no effect. The problem was traced to the plug/
socket connecting one of the wires to the blue lateral
convergence assembly not making contact — there was no
noticeable effect on the screen. M.D.

N1700 Speed Conversion

THOUGH they are no longer in production, the Philips
N1700-N1702 series VCRs are well known for their
excellent picture quality. Many are now available on the
secondhand market for under £100, and represent a good
purchase provided you don’t need to view prerecorded
films. On the debit side, the tapes are expensive and give
up to only three hours’ playing time. Halving the tape
speed will double this with very little sacrifice of picture
quality. With the earlier Philips machines (N1500 and
N1501) it was necessary to reduce the diameter of the
motor pulley to achieve this. The N1700 has d.c. motors
however, so we can vary the speed electronically. Doing it
this way also has the advantage that the machine can be
made to run at the original speed at the flick of a switch.
The cost of the components required for the maodification
is minimal — about £1.

The N1700°s Servos

To see how the job can be done, it’s useful to consider
the operation of the machine’s servos. Fig. 1 shows the
arrangement in block diagram form. Most of the circuitry
is contained in five plug-in modules - to simplify matters
the U228 digital lock-in module has been omitted.

In the record mode, field sync pulses are fed to the
U236 module to provide a reference. They are divided by
two and then converted into 25Hz ramps which are fed to
sample gates. The pickup heads below the head drum and
capstan flywheel provide feedback sample pulses. These
are fed to monostable multivibrators which produce trig-
ger pulses to operate the gates. As a result, the gates
produce pulses whose amplitudes depend on the sampling
time, i.e. the relative timing of the ramps and the feedback
pulses. These output pulses are stored in the drum and
capstan servo modules U219 and U230, the stores being
triggered from the same multivibrators that trigger the
gates. In the record mode 25Hz pulses are also passed to
the control head via sync module U237 for recording on
the tape’s control track.

The drum servo works in exactly the same manner on
playback, except that this time the reference is the S0Hz
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mains a.c. divided by two. The capstan servo also uses this
reference on playback, but the sample pulses are obtained
from the tape via the control head. They are routed via
transistor TS203 and a monostable multivibrator in mod-
ule U237, which also includes the playback tracking
system.

The tape speed depends on the d.c. conditions in the
capstan servo loop: i.e. when, on playback, the off-tape
control pulses are arriving at exactly 25Hz the servo
output voltage is such that the capstan motor is driving the
tape at the correct speed.

Halving the Tape Speed

To see how we can halve the speed, consider what
would happen if we already had a tape which had been
recorded at half speed. If we play it back at the standard
speed, the off-tape control pulses will arrive at too high a
frequency. The servo will try to slow the motor down, but
even if it managed to slow the motor sufficiently to reduce
the pulse rate to say 35Hz the motor voltage would still be
too high. So the required correction can’t be obtained
without altering the d.c. conditions in the U230 capstan
servo module.

The circuitry involved is shown in Fig. 2. In addition to
the sample/store arrangement which sets the correct phase
conditions, there’s a speed detector which counts the
pulses from the capstan flywheel pickup head and in
conjunction with a frequency-to-voltage converter estab-
lishes an approximately correct speed. The phase control
system then takes over.

The operation of the speed control circuit is as follows.
The incoming pulses are first amplified by transistor TS6,
whose output goes to the gate of the f.e.t. TS8 and to the
base of TS7. This latter transistor and its associated
components form a ramp generator: the slope of the ramp
is fixed irrespective of frequency. This ramp is applied to
the drain of TS8, which switches on to sample the ramp
amplitude whenever a pulse arrives at its gate. The output
is stored by the 0-1uF capacitor at TS8’s source. We thus
have at one of the inputs to the following operational
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Fig. 1: Simplified block diagram of the N1700’s drum and
capstan servo system.

amplifier a voltage that’s proportional to the incoming
pulse frequency.

We can vary the d.c. conditions by altering the value of
R21. Increasing it will lower the speed, so a value of 1-2M(}
will halve the speed. The phase control circuit will do the
rest.

This takes care of playback, but what about record? On
record the speed control circuit tries to maintain the
reduced speed provided by R21’s altered value, but the
sample pulses applied to the phase control circuit from the
capstan pickup head will be at the “wrong” rate, so the
servo won’t lock. All is not lost however: we don’t really
need phase control of the capstan on record — Philips do it
for convenience, to minimise switching. If we connect pin
17 of the U230 module to about 6V, i.e. the same as the
centre of a 12V ramp, the capstan will run evenly at half
speed in the record mode, and it’s not necessary to switch
the circuit back to the original condition for standard
speed operation.

To sum up the modification then, to get half speed
operation we switch the value of R21 in module U230
from 620k{} to 1-2M(}, which we can do by using the spare
set of contacts on channel selector no. 8. We also need to
break the connection to pin 17 of module U230 on record
and connect it to 6V. This can be done with a simple
electronic switch (see later). Finally, but only on the
N1702, the clock can be made to display five hours
maximum of timed recording length — this cannot be done
on the N1700 unless an N1702 clock module is fitted, but
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Fig. 2: The part of the capstan servo circuit (in module
U230) that requires modification for speed conversion.
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Fig. 3: Modifications to the U230 module.

is no great disadvantage because if the switch is not left in
the “lock up” position the tape will run to its end.

Practical Details

To carry out the modification, the first job is to remove
the cassette lift by depressing the pin on the left-hand side.
Next slacken the two screws that retain the top cover —
they are at the back. Then remove the cover — this can be
a bit of a struggle.

The servo board will be seen on top of the tape deck.
Locate module U230 and remove it (see Fig. 3). The
module plugs in — don’t unsolder it. Find R21 and remove
but don’t discard it, then unsolder the brown wire and
reconnect it as shown — in the hole where the left-hand
end of R21 was. This brings the connection for R21 out to
an unused pin (9) on the edge connector. Connect a length
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Fig. 4: (a) Speed change connections to the channel selector
unit. {b) Clock conversion (N1702 only).

of fine twin cable to pin 9 of the edge connector and to
chassis as shown, and route it through the wiring so that
the servo board can still be hinged up. The cable should
emerge near the tuning buttons. The two resistors are
fitted on the spare switch on button no. 8 (it’s possible to
press two buttons in at once when recording).

Next, remove the cabinet top half. The four screws in
the corners are obvious, but there’s a fifth one accessible
only when the record key is depressed. The print behind
the push buttons will now be visible (see Fig. 4). Fit the
new 1-2M(), }W resistor and the original 620k{} one as
shown, and connect the twin cable from the servo board.
While the cabinet is off you might as well modify the clock
(N1702 only) to display five hours instead of three (see
Fig. 4). Cut the print with a Stanley knife and connect pin
23 to the line of print that runs between pins 23 and 24.
Then reassemble the cabinet half.

The final job is to make up the electronic switch, which
is easy to do on Veroboard (Fig. 5). In the record mode
terminal D provides a 6V output: Trl is saturated by its
base bias, shorting the base of Tr2 which is thus switched
off. On playback the record 12V supply is inoperative and
Tr2 passes the pulse input to terminal D. Solder the board
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o ) 0P o - C
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Fig. 5: Electronic switch to control the input applied to pin
17 of module U230.

on and link it up as shown, keeping the leads short.

All that now remains is to reassemble and test. With the
connections as shown, the machine runs at half speed with
button 8 pressed in. It will of course benefit from cleaning
and lubrication as per the manual, and if a scope is
available setting up the servo adjustments (but don’t touch
these if you don’t have the necessary knowledge and
equipment).

Letters

EARLY TVs WANTED
For the purpose of research towards a book on early
television I'm eager to obtain any pre-war television
receivers, in particular those manufactured by Pye, also
brochures and literature. Those who visited the Science
Museum history of television exhibition in 1980 may recall
that I was involved with this and edited the exhibition
supplement. My book “The Story of Pye Wireless” was
published by Pye in 1979 and was reviewed in your
September issue that year.
Gordon Bussey,
64 Pampisford Rd., Purely, Surrey.
Telephone (evenings) 01-660-2240.

MAINS FEED PROBLEMS
With reference to David Lisle’s letter (February page 200)
on mains supply problems, particularly in connection with
the Philips G11 chassis, I'd like to say that in 90 per cent
of cases where I've found mains rectifier, line output
transistor or field timebase i.c. faults in this chassis the
cause has been a defective adaptor or mains plug. When
the G11 first came on the market six years ago I attended
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a technical seminar on the chassis: even then the Philips
technical chaps commented that these sets should not be
operated via a mains adaptor, and that only an MK plug
should be used. The chassis is very reliable when these
points are observed. It should be noted that transients due
to faulty plugs/adaptors can reach 1-1:2kV for a few
milliseconds. Hence the need for care with the mains
supply.

Jim Rainey,

Bangor, N. Ireland.

PHILIPS G11 CHASSIS
I fully endorse David Lisle’s comments regarding the
importance of a sound mains supply in connection with
receiver reliability. It’s been my experience too that
BU208A and/or TDA2600 field timebase i.c. failure in
the G11 chassis is sometimes the result of mains supply
arcing or interruption.

The other common cause of such failures in the G11
chassis is the h.t. reservoir capacitor C4029 going open-
circuit intermittently. Monitoring the 153V h.t. rail in a
suspect set will reveal the very occasional presence of a
positive voltage transition which can result in destructive
timebase problems. A defect in C4029 is often visually
evident when it’s removed from the panel: careful exami-
nation of the negative tag may reveal signs of darkening
around the rivet head, indicating that it’s not to be relied
upon. A general rule of thumb is to fit a replacement in all
sets employing the red-bodied “Pye” type: the blue type

TELEVISION APRIL 1983




sometimes fitted seems to be far more reliable.

Incidentally the glow switch overvoltage circuit in this
chassis is incorporated to provide protection against the
effects of long-term excessive h.t. levels (greater than 195-
205V) and is unresponsive to short-term transients.

In difficult cases, intermittent failure of C4029 may be
so occasional that a critical combination of voltage surge
and temperature conditions is required to being about a
timebase fault. Thus timebase failure in the G11 chassis is
more likely in a set fitted with a suspect type of h.t.
reservoir capacitor and operated from a defective supply.
Peter H. Dolman,

Dolman Audio Video, Melksham, Wilts.

Editor's note: We've received several letters on this
subject. Many thanks to all who wrote. C4029 problems
have been mentioned before — see S. Simon’s article on
the GI11 chassis in the September 1982 issue and
Teletopics May 1982. Philips recommend the use of a
DALY/ITT type (Philips Service code no. 124-47056).

CORRECTION
As a recent reader of Television, may I say that I find it
most informative? There was an error in the February
issue however. The Thorn 1500 chassis is fitted with a
PCL82 audio valve (page 191), not a PCL86.
B.C. Smith,
Weybridge, Surrey.

Editor's comment: Yes indeed! Sorry.

12HG?7 SUBSTITUTE

Some while ago (June 1982) Eugene Trundle wrote on
substitutes for the obsolete 12ZHG7 luminance output
valve used in hybrid Bang and Olufsen colour sets. He
mentioned that he’d not tried the solid-state PL802 but
considered it should work satisfactorily. I've used a
PL802T in a 2600 chassis whose 12HG7 had an intermit-
tent short-circuit — a genuine replacement 12HG7 would
have been expensive indeed! The procedure is as follows:
(1) Remove the 47€) wirewound heater dropper resistor
from the PL802T - the 12HG7’s heater is fed from a
transformer secondary winding instead of being in a series
chain.
(2) Remove the i.f./tuner/control panel from the set.
(3) Remove and isolate the —120V lead from the bright-
ness control.
(4) Swap the 56k{2 resistor from one end of the brightness
control to the other.
(5) Connect a 22k{}, $W resistor between the vacant end of
the brightness control and the 30V supply.
(6) After refitting the panel all should be well!

The modified set has been working for many months
now and the results have been very good.
P.R. Dowding, Dowding and Son,
Malmesbury, Wilts.

PORTABLE LIGHTING UNIT
Lighting problems should be negligible in the workshop.
When doing outside work however you never know what
lighting conditions you’re going to find, so it’s desirable to
have some sort of portable spotlight to illuminate particu-
lar areas. The use of a battery powered torch is not the
answer, whilst hooking up a 60W lamp with guard etc. will
be rather clumsy. The solution I've devised is a
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Aluminium bracket

12v 10W lamp
Flexible piping

Car reversing
light accessory

Mild steel bracke!\

12V 1A
Bell transformer

Mains supply ==¥
“—r — Earth here

Fig. 1: Victor Rizzo’s portable lighting unit

compact, stable, safe and efficient transformer-powered
portable lighting unit which can be easily constructed at
moderate cost.

The device is shown in Fig. 1, from which it will be seen
that the power pack consists of a bell transformer rated at
12V, 1A. The light itself is a car reversing accessory. The
one I used is made by Sparto, measures roughly 11 X § X
3cm. and weighs a mere 80g. The 12V, 10W bulb gives a
reasonable light output. A 30cm. long, lcm. diameter
flexible pipe was salvaged from a scrap stand light — if
narrower piping can be found so much the better, but the
flexible piping used for plumbing is not suitable.

One end of the piping is connected to a bracket made
from reasonably thick aluminium sheeting. The lighting
unit is fixed to this bracket by means of two bolts and nuts.
The other end of the tubing is fixed to a fairly thick mild
steel plate at least 3cm. wide, bent as shown. Three holes
were drilled in this bracket, one to take the piping and the
other two for fixing to the transformer. Such transformers
normally have only one of the lamination tightening bolts
protruding at the top, so the shorter one should be
removed and replaced with a longer one. As is common
practice with car lighting accessories, one of the lamp
terminals is earthed: it’s as well to earth the whole thing,
the earth connection being taken straight to the flexible
piping. Finally four rubber pads were fixed to the bottom
of the transformer to stop the unit slipping about.

Victor Rizzo,
Msida, Malta.

BIONIC PYES

Some years ago I fitted many solid-state colour-difference
amplifier panels to sets fitted with the Pye 697 chassis.
These have worked very well, but a fault on the panels can
cause concern. This is when the resistor that feeds the
luminance output transistor goes faulty. The result can be
a severely overrun c.r.t. — in one case the tube was ruined.
I therefore replace this resistor with a higher wattage type
whenever I get any of these sets in for repair.

When this resistor is faulty the beam limiter can become
inoperative, with a whole series of misleading symptoms
such as smeary pictures, bad focus, the tube neck glowing
blue when the brightness is increased etc. On the occa-
sions I've had this trouble the resistor has been virtually
open-circuit.

P. Smith,
Hathersage.
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Routine TV Receiver Tests:
Thorn 8000 Series Chassis

LAST month we dealt with the original 8000 chassis. In
due course this was superseded by the 8000A, which has a
different power supply panel and an extended “mains
dropper”. These items still occupy the same positions,
with the dropper on the left-hand side, mounted vertically,
and the power supply panel under the centre section. The
important thing to bear in mind is that the power supply
panels cannot be interchanged, because the dropper used
in the 8000A has two sections which replace two of the
wirewound resistors mounted on the original panel, R727
and R729.

There are several other component changes, so it’s
essential to recognise the chassis being dealt with. Apart
from the A on top of the steady bracket and on the rear
cover, the type of dropper used and its connections will
provide immediate identification. The original dropper
had only three sections: an 8000 may be fitted with an
8000A type dropper, but in this case the upper sections
will not be in use.

The 8500 Chassis

Several major differences were introduced with the
8500 chassis, to enable it to accommodate a larger tube.
The line output transformer is of a different type and feeds
a different e.h.t. rectifier. This contains a 150M(Q resistor
which supplies a different type of focus control unit. The
latter supplies some 4-5kV to the cr.t. base. Another
important difference is the line output transistor, which is
a BDX32. There are changes in the circuitry around this
transistor.

The power supply panel is over on the left-hand side, in
a more accessible position, while the mains dropper is
horizontally mounted just in board of the left-side chassis
frame. The 12() surge limiting resistor R721 is replaced
with a choke (lower left). The bottom centre section of the
chassis has a much less cluttered look.

The mains fuse is 3-15AT and is mounted on a panel
with other items immediately above the power supply
panel. Amongst these items is the 800mA 1.t. fuse and the
mains filter capacitor, which may be a single one with a
value of 0-22uF or two of 0-1uF each. The mains filter
capacitor(s) are suspect if they are rated at 600V d.c.
(300v a.c.) — they could well be the cause of a shattered
mains fuse, also the mains plug fuse if this is rated at only
5A.

Later versions have a thermistor in series with and
mounted on the mains input choke. You may well find it
with one leg detached (as in the Rank A823 chassis). If
the thyristor rectifier is type BT116 or C122N instead of
type BRC4443, the series diode may be replaced with a
wire link. If the diode is fitted you may well find it
decomposed, as mentioned last month: if it’s short-circuit,
the thyristor should also be viewed with suspicion.

The power supply panel is prone to dry-joints,
especially around the wirewound resistors, and a general
visual check can be rewarding. If capacitor C710 (0-22uF)
is fitted as part of the network across the thyristor it
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S. Simon

should be removed in the interests of thyristor reliability —
it was deleted in later production.

Apart from the trouble spots already mentioned, the
main problems concern the line output and e.h.t. sections
of the receiver. A faulty e.h.t. unit can kill the line output
transistor. Less seriously, it may affect the focusing. Thus a
picture that’s out of focus may require a new e.h.t. unit to
restore normal focus control action although the picture is
otherwise unimpaired. This is because the 150M(Q resistor
in the eh.t. unit has deteriorated. Before suspecting the
e.h.t. unit however it’s wise to check on the presence of a
100k( resistor (R609) in series with the focus pin on the
c.r.t. base panel. If fitted it could be faulty. In later models
it was deleted: so if you find that it’s open-circuit, it’s quite
in order to short it out or replace it with a lower value
resistor if this is more convenient. All this is not to say that
the focus unit can’t be at fault, in fact it often is. In our
experience however the e.h.t. unit is more likely to be the
culprit.

The 8800 Chassis

When the 8500 chassis was modified to operate a 22in.
tube it became known as the 8800 chassis. The main
difference this time is a redesigned convergence panel
which is fitted in brackets at the top of the cabinet.
Pincushion correction is added, and necessitates an extra
buffer transistor (an f.e.t) on the timebase panel to
prevent the line pulses interfering with the field oscillator.
Other than this it can for most practical purposes be
regarded as an 8500 chassis. The first anode presets are
still mounted on the c.r.t. base panel, and still give the
occasional trouble when one of them goes open-circuit to
remove the relevant colour or alternatively result in too
much of that colour if the break is at the low-voltage end
of the track.

Later Signals Arrangements

Later models have a varicap tuner. So the front press
buttons are voltage selectors. The voltages applied to the
tuning line are determined by the setting of the rear
vertical strip of controls above the aerial socket. These are
part of a panel which is easy to remove and which contains

EHT |, HT
" rectifier
Overwinding ::
. on " R615
line output! 180k
transformer §;

L 10k CRT grids

l —AAN ]- -
o—v-[ w602 1-"" I”""
BZX6!
27V
ma 0]

Fig. 1: The c.r.t. grid bias/beam limiter arrangement used in
the Thorn 8000 series chassis.
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the tuner and its supply components — or most of them.

The 33V tuning supply is obtained from the h.t. line via
a 12kQ) resistor (R20) which is behind the mains dropper
and a 10k() resistor (R15) which is mounted on the tuner
panel. These supply the 33V stabiliser i.c. W2 (TAAS50
or equivalent) which is decoupled by C3 (0.0022uF). A
fault in any of these components can result in complete
loss of signals. The drill is to check the voltage at W2 and
if this is absent feel resistor R15. If it’s hot, W2 or C3 is
short-circuit: if it’s cold, the resistor is either open-circuit,
in which case there will be a high voltage at its h.t. end, or
if there’s no voltage here R20 is faulty.

The panel can also suffer from dry-joints, but by and
large if the voltages are right (including the a.g.c. supply at
pin 2 of the tuner and the 12V supply at pins 4 and 8),
with a variable tuning voltage reaching pin 5, then the
tuner itself is suspect (type ELC1043/05). This assumes
that there is plenty of noise on the screen to show that the
if. stages are working, and that the if. input plug is
properly connected to the lower left of the signals panel.

The design of the signals panel changed drastically over
the years, the panel used in the 8800 chassis having little
resemblance to that used in the original 8000 chassis.
Many of the transistors were replaced by i.css.

Apart from the points mentioned last month, a frequent
cause of loss of colour is incorrect voltages at the pins of
the i.c.s, particularly at pin 2 of ICS, where the correct
8-8V may not be present due to leakage in the 6-8uF
tantalum smoothing capacitor C186. Remember also the
likelihood of the crystal being at fault in this range of
chassis. The i.c.s themselves are also suspect, but will
often respond to warming or cooling in order to identify
the faulty one. ,

If the appearance of the colour is delayed after changing
channels, a slight adjustment of the lower right oscillator
frequency preset R210 may be required — particularly if
the associated i.c. (IC5) has been changed.

Tube Matters

A point we didn’t mention last month concerns the bias
applied to the tube’s grids. The relevant bit of circuitry is
shown in Fig. 1. W601 and the zener diode W602 are
biased into conduction via R615, so the voltage at the
grids should be about 27V. In the event of excessive e.h.t.
current, the voltage at the junction of R615/C402 will
swing negatively to provide the beam limiting action. The
problem that arises is when R615 goes high in value. A
negative voltage then appears at the cr.t. grids and the
result is a blacked out tube.

A frequent tube fault is a heater-cathode short in one of
the guns. This is not necessarily the end of the tube. If the
fault shows up as flashing or -continuous bright illumina-
tion in one colour, the condition remaining when the
relevant drive plug has been removed from the top of the
signals board, relief can often be obtained by removing the
10kQ resistor R607 from the tube base panel and wiring a
resistor of about 47k() from one of the heater pins (1 or 14)
to the affected cathode, i.e. pin 2 for red, 6 for green or 11
for blue. If the result is smearing of that colour, proving
that the short is permanent, this is because of the capaci-
tance of the transformer windings. It’s perfectly acceptable
to install a cr.t. heater isolating transformer with low
capacitance windings to operate the tube independently of
the mains transformer, thus saving the cost of a regunned
tube. Such transformers are still available from RS
Components — stock no. 196-224.
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® COLOUR SUPPLEMENT!

VCR faults provide telltale symptoms on the dis-
played picture but can be puzzling to those not
familiar with VCR servicing. To help newcomers
in this field, Mike Phelan has taken a series of off-
screen colour photos of common VCR fault con-
ditions. These will serve as a handy reference.
With guidance on the course of action to take in
each case.

'@ EXPERIMENTAL 4GHz CONVERTER

Devised by Hugh Cocks as a relatively simple and
inexpensive way of converting 4GHz satellite TV
signals to an if. of 70MHz, this single-step con-
verter features image rejection. Brings those
Russian TV signals in clear when used with a
suitable dish and low-noise amplifier.

® SERVICING FEATURES
S. Simon's fault-finding guide to the Thorn 9000
chassis, plus VCR Clinic and TV Fault Report.

® VINTAGE TV

This time a look at Baird’'s ideas for video discs
(Phonovision!) and the discs produced by the
Major Radiovision Company in the mid-thirties.

® TEST REPORT

The Bi-Pak LOPT tester uses an unusual method
of driving the LOPT to test its efficiency. Eugene
Trundle has tried it out on a variety of different
line output transformers.

©® NEW EHT SYSTEM

Telefunken wanted an ultra simple, reliable LOPT
for their 415/615 chassis. This led to the adoption
of a new EHT rectifier arrangement. Simple and
effective, as George Wilding explains.

PLUS ALL THE REGULAR FEATURES
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Reports from Steve Baachmg, T.Eng. (C.E.lL),
Richard Roscoe, Derek Snelling and
Mike Phelan

VCR Clinic

JVC HR7700

Several JVC HR7700s (Ferguson 3V23) came into the
workshop just before Christmas, all wanted back fast. The
problem with the first one was no audio recording via the
line input socket — there was also a distinct absence of any

“audio in the record monitoring mode. This was an easy

one, traced to a fault in the 4066 audio input switching i.c.
on the junction panel. A 4016 proved to be a suitable
replacement.

Another HR7700 had a more thought provoking fault.
The customer complained that it wouldn’t run properly in
slow motion, which it didn’t. After only a few seconds the
speed - would accelerate until tape damage occurred.
Checking around the capstan servo showed that off-tape
control pulses were initially present. They then dis-
appeared as the tape speed increased. The problem was
due to misalignment of the pinch roller, as a result of
which the tape moved upwards. The control head would
then miss the pulses and there would be loss of slow-
motion control, the capstan motor running free at a speed
close to the forward search speed.

I got rather upset with this machine when it severed my
MH?2 test tape whilst ejecting it. There’s no real solution
to the problem of tape slack at the end of rewind with the
HR7700/3V23 and earlier models, though some measures
can be taken to alleviate it. With later microcomputer
controlled machines an extra, very short fast-forward pulse
occurs after rewind has stopped in order to take up any
excess tape. S.B.

JVC HR2200

An HR2200 portable machine wouldn’t rewind — or for
that matter review either. In fact there were no reverse
motor functions at all. Checks were made up to and
around the microcomputer, and it was found that informa-
tion was being received but not acted upon. In fact it
ignored any attempt at a reverse function, with not even a
flicker from a LED. So it seemed that the micro was at
fault, and I was cheered by my foresight in having a spare
one in stock. This was short lived when I discovered that
the type number suffixes differed. A quick call to JVC
confirmed that the type had been changed, so I had to
send for one.

Two weeks later I fitted the replacement. Still no
rewind! So I bashed my head against the wall to clear my
mind. This must have worked as I had one of my ideas.
Perhaps the micro thinks that the tape is at start, as if
rewind had just been completed? The answer was yes, due
to a short-circuit start sensor phototransistor.

Intermittent Fuse Blowing

There have been more than just a few instances of
intermittent mains fuse blowing in various machines for no
apparent reason. The VCRs concerned are the Sanyo
VTC5300 and VTC5000 and the Toshiba V9600, while
the fuses are of the 500mA quick-blow type. Fitting anti-
surge fuses is not the cure, and I cannot advocate the use
of higher fuse ratings, though this will provide an answer.
The reason for the fuse blowing is power supply surges, or
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more to the point transient spikes. These have more effect
when the machine is in stand-by, since the extra current
drain when the machine is running damps any transients.
I have it on good authority from Sanyo that the cure is
to replace the 0.1uF mains filter capacitor with one of
0-0047uF. A 350V ac. type is required and the RS
Components type 114-569 is suitable. The modification
also works with my Toshiba V9600s. S.B.

Sanyo VTC9300

Andy usually checks out VCRs before I get my hands on
them. Just in case the fault is very simple, like Andy! In
this case it was a Sanyo VTC9300, the note with it reading
“servo unstable, has tendency to burst into flames.” It was
the usual story of power supply failure, but this time the
12V regulator transistor had been hot enough to melt its
nylon insulating bush. The machine had previously been
misrepaired during its guarantee period by a high street
chainstore group, and now the customer was going to have
to pay for it. Because of insufficient heatsinking, the
transistor had overheated and destroyed the driver as well.

You may know that the Japanese series regulator
transistor can be replaced with a TIP41 — provided it’s of
the same mounting package and not of the giant sort
marketed by RS Components. I recommend smearing RS
Components heatsink compound on all the contacting
surfaces — transistor, mica insulator and aluminium. After
doing all this and setting up the 12V supply playback was
fine. But recordings seemed to be in mime and no sound
could be monitored in the E-to-E mode. Attention was
directed to the sound i.f. panel, where the 12V supply was
absent from the detector chip which had a hole in its side.
As well as the demise of the AN240 i.c. its power supply
filter coil was open-circuit. S.B.

Hitachi VT9300

An Hitachi VT9300 had some very peculiar symptoms. In
the E-to-E mode the sound was normal but the raster was
completely blank. With a prerecorded tape the sound was
again normal but instead of a blank raster there were
some coloured streaks — as though the chrominance but
not the luminance information was present. Scope checks
in the E-to-E mode brought us to pin 2 of IC202: the
video signal went in but didn’t come out at pm 24 as it
should. On playback the luminance signal went in at pin 1
but the composite video didn’t reappear at pin 24. We
decided to replace the chip (voltage checks had been
inconclusive), but having ordered, received and fitted it
the fault was still present. Since the voltage readings in our
manual are clearly incorrect, we spent some time making
comparative checks with a known good machine. This left
us just as puzzled: the voltages on many pins were quite
different and the sync waveform at pin 27 was inverted —
negative-going in the faulty machine.

We thought the replacement chip might be defective, so
we decided to consult Hitachi. A nice man listened to our

. tale of woe and then said “change CP206, the LC delay

module.” Apparently components in this can leak and
distort the video. This affects the a.g.c. and results in
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various problems — anything from excessive gain to no
video at all. He also gave us a tip which we happily pass
on: if you have problems and suspect CP206 or its
associated filter module CP205, remove it and bridge
across with wire. If you then get a good picture, the
module is at fault. Be careful however — the pins are
small and fragile. R.R.

Sanyo VTC9300

The problem with a Sanyo Model VTC9300 was a ripple
effect on the picture — the verticals were zigzag and
wobbly, similar to line tearing and due to timing errors in
the rotation of the video head assembly. These timing
errors consist of very small drum speed changes as it
rotates. The picture was stable initially, but as the machine
warmed up the fault became evident. As the servo was
found to be stable, the fault had to be due to either the
drum assembly or the motor. The symptoms went after
changing the motor, but I was not too happy as this could
have been a coincidence. Sanyo were consulted and
commented that there could still be problems with loose
drum bearings — they can be tightened, but not without a
torque gauge, as overtightening will result in bearing
failure.

I've lately been informed by the customer that the
machine is fine until it’s been running for about five hours.
The problem continues . . . S.B.

Toshiba V8600

The problem with a Toshiba V8600 was no colour during
cue and review and still frame. In these modes there’s a
delay line to compensate for colour phase errors. The path
to this was obviously open-circuit somewhere, and inves-
tigation revealed a capacitor which consisted of two bits of
wire sticking up from the print — the body was elsewhere.
As the component is mounted beneath a flywheel it seems
that the customer didn’t sit the machine on its feet and put
pressure from beneath, with the result that the main PCB
bent and the flywheel beheaded the capacitor. S.B.

Sony Rewind Problems

Most Sony dealers will know about rewind difficulties with
ageing machines — C7s suffer the most, but C5s have their
share of problems. A cheap way of curing the problem is
to fit a new rewind pulley wheel: a more positive approach
is to fit the Retro Rewind kit part no. A-6706-348-A. This
consists of a rewind pulley wheel, a metal main drive
wheel and a take-up spool turntable. S.B.

Mitsubishi HS303B

A Mitsubishi HS303B, brand new and still in the show-
room, suddenly refused to respond to the rewind button,
while when reverse fast search was selected the machine
just switched off. The trouble turned out to be that the
tape start sensor phototransistor Q578 (type PN202SR)
had become leaky. Fortunately you can check by just
unplugging it: if the fault clears, Q578 is the culprit.
Incidentally this machine, like many of the newer ones,
uses an infra-red emitter for end of tape sensing — so
don’t be fooled into thinking that the cassette lamp has
failed.

The machine was put back on display, but two hours
later it developed an audio fault. During record the audio
through the TV set became low and distorted, and on
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playback it was clear that the distorted audio had been
recorded. The audio in the E-to-E mode and from
prerecorded tapes was o.k. however. On checking the
symptoms more carefully we noticed that the distortion
during record began a few seconds affer the tape had
started, and didn’t occur if pause was selected. From this
we deduced that the trouble lay at the point where the
system control and the audio signals came together.

So we checked around IC3F1, one of the ubiquitous
4066B CcMOS analogue switch i.c.s. This performs various
audio switching functions under the control of the system
logic. Sure enough when the delayed record (del. rec.)
signal appeared at pin 12 it appeared at pins 10 and 11 as
well. In went a new 4066 and back went the machine.
Yesterday we sold it. We're keeping our fingers
crossed. R.R.

Hitachi VT11

An Hitachi VT11 wouldn’t record, i.e. when record and
play were pressed nothing happened, though all the other
functions appeared to be o.k. The first thing to do in a
case like this is to check that the safety tab is in the
cassette and that the safety tab switch is operating cor-
rectly. In this case the latter proved to be at fault. On this
machine the switch is operated by a plastic lever which is
clipped on to a nylon shaft. It had obviously not been
pushed fully home on assembly, as it had risen up the shaft
and was no longer making contact with the
microswitch. D.S.

Hitachi VT9700

A problem we’ve noticed with some Hitachi VT9700
machines is patterning in the E-to-E mode when record is
selected. The patterning takes the form of faint horizontal
bars and disappears when pause is pressed. It appeares to
be some sort of beat patterning between the if. and the
audio boards (possibly the bias oscillator, as adjustment of
this affects the patterning but doesn’t eliminate it). If
Hitachi come up with anything I'll let you know.
Alternatively if anyone else has noticed the problem I'd be
interested to hear from them. D.S.

Hitachi VT9500

“Loud noise on sound” was the complaint with an Hitachi
VT9500. It worked all right in the E-to-E mode, but as
soon as play was selected the sound was replaced with a
loud feedback buzz. By tapping the audio board (the long
thin one underneath) the fault could be made to come and
go. Resoldering the joints in the sensitive area made the
fault more intermittent but didn’t clear it. Relay RL401
turned out to have intermittent contacts and had to be
replaced. D.S.

Ferguson 3V01

A tracking problem with a Ferguson portable, Model
3V01, turned out to be due to the tension arm not
operating correctly. The spring had come off. D.S.

Hitachi VT8500

An Hitachi VT8500 had a severe tracking fault, and as the
paint seal on one of the guide poles was broken I thought
that the customer had been twiddling and estimated for a
complete tape path alignment. This was accepted, but
alignment didn’t cure the problem. After trying a head,

303




lower drum assembly (not easy) and a couple of panels to
no avail a colleague took a look at it. After a few moments
he pointed out that one of the loading arms seemed to be
rather close to the head, and sure enough comparison with
another machine showed that the guide pole was bent. A
replacement pole cured the problem. What the customer
had done to bend it I don’t know, but luckily the pole was
inexpensive and no alteration to the estimate was
required. D.S.

Ferguson 3V29

A Ferguson 3V29 would occasionally switch off, after
which it might or might not start again if the play button
was pressed. I decided to connect the scope to monitor the
take-up reel and head drum pulses, and sure enough when
the fault appeared the drum pulses disappeared. Unfortu-
nately the machine then decided to work correctly for a
couple of days. When it eventually failed again I found

that there were no pulses at the drum pick-up head unless
this was unplugged from the board. Obviously something
on the board was damping the head.

Capacitor C46 on the board is connected across the
head, and disconnecting this restored the pulses for a day,
after which they disappeared again. The only other likely
components were the pulse coupling capacitor C45 (10uF,
16V) and the HA11711 servo i.c. Changing these and
soak testing the machine for five days cured the problem.
Incidentally this type of i.c. is used in several different
VCRs, and I've known it to fail on a couple of previous
occasions. D.S.

Ferguson 3V29

We're getting a lot of Ferguson 3V29s with the complaint
that when the machine has been on all day it will go into
rewind whichever key is pressed. This is caused by the end
sensor phototransistor going leaky. M.P.

Miller’s Miscellany

Chas E. Miller

ALL the evidence suggests that if there’s to be a bright
future for TV dealers, VCRs will play a large part in it. My
friends and acquaintances in the trade report excellent
business in this respect, and it looks like being another
good year. At around £300 the VCR represents astonish-
ing value for money - especially when you make a
comparison with the audio recorders of twenty five years
ago. The prices of those often reached and exceeded the
£100 mark — when a service engineer was lucky indeed to
take home £15 a week! Even an old grouch like myself,
with a marked distaste for most of today’s taped films, is
considering acquiring a VCR - now that the classic Ealing
comedy films are to be re-released in the new medium.

One aspect of the VCR that may match the sound-only
era is of owners recording TV programmes off air and
never playing them back! (How many reels and cassettes
have you got stashed away and never heard?) Another
comparable thing is holiday photography, in that the use
of a camera or VCR gets to be an end in itself, with the
results largely ignored. Which leads me to think about
those portable camera/recorder combinations now appear-
ing all over the place. You do realise, don’t you, that you
could get invited to watch hours upon hours of instant
boredom? Maybe it'll lead to a great new sales opportu-
nity for pocket-sized bulk erasers, which could be smug-
gled in and used to good effect. . .

For this Relief, much Thanks! '

Just about the most rewarding aspect of being a TV
engineer for yours truly is that no one can force me to
actually watch the programmes. In its earlier days when it
was Practical Television, a more gracious age perhaps, the
magazine assumed that its readers did a bit of viewing
from time to time, between bouts of tinkering. There were
comments on programmes and in particular a feature
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called “Underneath the Dipole”, by a gentleman who
used the pen name Iconos. I wonder what he would have
made of today’s trivia? To be truthful I must admit to
watching the occasional programme, though I get the
impression that the makers don’t really want me to. They
delay the start of the proceedings for so long with totally
unnecessary title sequences that one gets the urge to
switch off in despair. Just how expensive these titles can be
was hinted at recently when a forthcoming children’s
programme had to be scrapped due to the ill health of the
principal performer. It was stated that the cost of the
abandoned titles had approached £10,000. I'd have
knocked up a few of them myself for thirty bob if asked!

Public Disillusionment

My personal lack of enthusiasm for the programmes
seems to be shared by the public. It's been said that
disillusionment with TV broadcasting is the main reason
for the growth of VCR sales and rentals. At the time of
writing this (mid-January) there’s much speculation in the
press about the slump in TV audiences last Christmas. I
had the unprecedented experience of having repaired sets
left uncollected in the workshop until well into the new
year. In former times their owners would probably have
been hammering on the door on Christmas morning! This
must be a warning to those smaller dealers and freelance
engineers who depend for their incomes largely on TV
servicing. I'm sure we’ll adapt to the VCR in due course
however. Who knows, when the large rental chains start
selling off their older machines all sorts of business
opportunities may open up. )

Cable

One thing that won’t do the smaller man much good is
cable. It won’t do the big boys much good either unless
they can persuade the viewers to cough up the projected
£400 connection fee, plus a hefty monthly rental. There
was talk of a million customers being expected in eighteen
months’ time, though things have gone decidedly quiet
since the prospective cable operators have had to sit down
and contemplate the hard sales task ahead.

Having paid out a large sum to get plugged into the
cable network, the viewer is going to expect value in terms
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of tip-top programmes. There’s a limit to what can be
done however, as we are already seeing with Channel 4.
What programme making talent there is will just get
spread around more thinly. I suppose more sport could
always be laid on - like our editor, I remain stubbornly
unconverted to this aspect of viewing. If this led to the
public going over to cable TV in a big way, us indepen-
dents would suffer a further substantial drop in income.
As an ITMA character used to say, it’s being so cheerful
that keeps me going.

The Affluent Society

I was depositing some glassware at the local bottle bank
last Sunday when I observed a gentleman casting a large
colour set (it looked like a Finlux Peacock) into the
neighbouring skip. TV sets can certainly depreciate rap-
idly. Ironically, I've one of these sets awaiting spares at
present. The estimate from the suppliers is around £35
and the total cost to the customer will of course be
substantially higher. Which is probably why you see so
many TVs on rubbish tips.

Ike Hodge Get's Caught!

Ike Hodge was deep in his copy of Television when I
called in to see him the other day. He motioned to me to
take a seat, and I perched myself on an old G8 that had
definitely seen better days whilst waiting for him to get
through what he was reading. He had a look of rapture on
his face.

“Good stuff this Les Long-Johns” he eventually said.
“Does you good a bit of a laugh. That’s the trouble with
you and me. We're too serious. Dedicated I suppose you
could call it.”

I agreed that he had a valid point, and Ike continued.
“Often feel I wasn’t cut out for this job. With my sensitive
nature I should have been a composer, or a ship’s cook.
What about you? A successful writer maybe? Well we all
have our disappointments. Look at what happened to me
the other day, and all because I was too conscientious.

It all started with this old bat coming in and asking me
to sell her a picture valve. Said this nice young engineer
had changed it on a couple of occasions but now he’d left
the district. From what she said it was pretty obvious that
she wanted a PYS500 and I suppose I could have just sold
her one and made a quick profit.”

“Still selling those gash valves you strip out of ex-rental
sets?”’ I asked.

“Gash!” he exclaimed. *“T'll have you know I do a good
trade with my guaranteed used valves.”

“How long do you guarantee ’em for?” I asked out of
curiosity.

“Not against going wrong™ he said pityingly, “only that
they’'ve been used. What do you think my name is?
Anyway, my better nature compelled me to offer to fit the
valve for her — so that I could make any adjustments that
might be needed.Did I mention that she lived at a pub?”

“You didn’t but it figures. You were hoping for a free
drink as well as a service charge.”

He gave me a sorrowful look. “There’s something so
terribly mercenary about you. Anyway when I got there,
and it was a nine mile trip into the country, it turned out to
be a real big oldie. A 25in. hybrid. Must have weighed a
ton. The PY had gone all right. Soft. But when I put in
another it glowed red hot as soon as it warmed up.”

“Dead short boost capacitor?”’ I suggested.
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“Yes, and I didn’t have one in the van. I was all for
taking the set back and doing it on the bench, but I wasn’t
going to bust a gut lifting it on my own. And do you know,
out of all the customers in that pub there wasn’t one who
didn’t suffer from a bad back or slipped disc or something
else that made it impossible for them to give me a hand. In
the end I had to come back here and get a capacitor. It
was Willy’s day off, or I'd have taken him with me the
second time. As it was I just had to hope the capacitor
would do the trick.

So up came the picture, as good as gold, and the tube
looked almost as good as new. The old dear was as
pleased as Punch and was just about to pay me when there
was a right old flash inside the set and a puff of smoke.
The rotten tuning capacitor had burnt up and I didn’t have
one of those either.”

“You didn’t make a second journey, surely?”

“I'd no choice, had I? She was already muttering that
this sort of thing didn’t happen with the other nice man,
and I could see there’d be nothing in it if I wasn’t careful,
so like an idiot I went through the whole procedure again.
If 'd known what was going to happen I'd never have
gone within miles of the place again. The set worked like a
charm for five minutes after fitting the puffer, then pow,
the h.t. rectifier, shorted blowing the surge limiter.

By now it was near tea time, so I told her the set would
have to go back to the workshop come what may. In the
absence of any other help I got the old girl to give me a
hand. By then it was getting dark and perishing cold. I'd
got about half a mile down the road when I realised that
the steering was funny. Flat tyre, front near side. Took me
ages to fit the spare, only to find that was flat as well. Had
to get a tyre bloke out. Took the one wheel for repair and
left me waiting there for half an hour. When he came back
he wanted ten quid. Right I thought, that’s going on your
bill madam.

Not wishing for a repeat performance, I soak tested the
set for a few days. Whilst doing this she phoned to say she
was moving and would I return it to the new address?
When she told me where it was I knew I was in for more
pain. Of all places, she had to go and move to the top floor
of a block of flats in one of the worst reception areas in the
district. Willy and 1 najjered ourselves getting the set up
four flights of stairs, and when we got it working the signal
strength was so awful we had to promise to fit an aerial
amplifier. Didn’t even get a chance to fit it before the
perishing set blew up again. Line output transformer this
time, so it was back to the workshop once more with not a
penny to show for all the effort so far — and me down the
drain for another twenty quid for the amplifier.

About three days later madam phones to say she’d
prefer a new set and would I supply one? It would have to
be a 26in. model because she was used to a big picture.”

“So that gave you the chance to make up for everything
you'd lost so far!” 1 said brightly. I suppose you picked
out one of your most expensive clappers?”

“I did not” he retorted. “I recommended her to go to
Tod Johnson down the road. Said I'd stopped selling sets.”

“But you're not exactly friends” I gasped. “Why hand
him a sale on a plate?”

“You figure it out” said Ike with a knowing grin.
“Would you honestly want to install one of my quality sets
in a top floor flat with aerial problems? As my dad used to
say, cut your losses wherever possible — and if you can
lumber someone else at the same time so much the better.
I’'ve heard that Tod’s laid up with a bad back. D’you think
I should send him some grapes?”
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Digital Counter-Timer

Part 1

THIS instrument has been designed to provide a conve-
nient and accurate way of measuring, counting and timing
events. Applications include checking and setting clock,
subcarrier and timebase oscillators, checking frequency
divider circuits, measuring time delays, and batch/transient
counting. The term digital frequency meter (DFM) is
more commonly used, but it’s pertinent to point out that a
pure DFM will not perform all the functions of which the
present design is capable. DFMs do not usually have
timing facilities for example, being restricted to frequency
measurement.

Most of the full-function counter/timers available
commercially are extremely expensive. These and DFMs
tend to suffer from the limitations of being either mains
powered and/or capable of reading only a limited range of
frequency, usually to a low resolution. The present design
avoids these constraints, offering the constructor the op-
portunity to build a portable, battery-powered instrument
of great versatility. The frequency range is from less than
1Hz to in excess of 1-5GHz with eight digits resolution.
There are full counter/timer functions and a choice of
switchable inputs. The basic power consumption is some
10mA (excluding the prescalers), so that well in excess of
a hundred hours typical use can be expected from a PP7
battery.

In considering the design, attention was paid to cost and
ease of construction in addition to the technical specifica-
tion. The result is a unit which is much less expensive than

Tony Jenkins
(WKF Electronics)

comparable commercial designs. Interwiring has been kept
to the minimum by using the latest display technology.
This simplifies construction and makes assembly errors
less likely. So we have a convenient to build, cost effective,
multifunction instrument that’s truly portable.

Basic Design

The design is based on the Intersil 7226A eight-digit
universal counter/timer i.c. This is similar to the well
known 7216 but has extra control lines that simplify
interfacing with a 7231A triplexed LCD display driver. A
block diagram of the complete unit is shown in Fig. 1.
From this it will be seen that in addition to the main logic
there are two preamplifiers, which are identical, and two
prescalers. The power consumption of the prescalers and
preamplifiers is considerably more than that of the main
logic, so these sections are switched off when not in use,
i.e. when the appropriate input switch is not depressed.
The main logic is capable of operating up to 10MHz, the
prescalers extending the range to some 2GHz.

In designing the input selection arrangements the aim
has been for maximum versatility in use. Thus input A can
be switched to accept TTL level signals (5V) while input B
provides input amplification, and input B can be switched
to accept TTL inputs while either of the prescalers is in
use. The user’s “driving experience” will doubtless suggest
many useful applications for these facilities.

‘-3/ 10MHz crystal Multiplexed BCD signal
[ [ A
I Main 7 /]
Prescaler 2 ) B Data
Coamnmmm——— h
20H @ 100MH2 = 2GHz H input c J " inputs
C °
IC6
Decimal
point logic
I O 74C164
1
Prescaler | H
~———y
200MHz & JOMHz - 200MH2| © | ce
. Timing of
IC2 input
4098
sV ICt 1€2 Triplexed
1'% Counter l—__’/ %Irsie:y Lo
[_—° 7226A 72914 display
10mv A IC5
S . | Annunciate
olensitivity Preamplitier o! logic
input A ﬁj A ! 4051
Y :
1 |
1 ]
e e e i 1
I / 1C3
10mv 1 "
- A
sensitilty { preamptitier | 1 RefeOeS encoder inputs
Input B B D 4532
HA4(8 i
‘ '
: '
Looooooooconooonooon0000G 4 J
Range Function
switch switch

Fig. 1: Block diagram of the counter-timer.
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Fig. 2: Preamplifier A circuit. Preamplifier B is identical.

Fig. 6 shows the main logic circuitry. The data output
from IC1 appears at pins 6, 7, 17, 18 while address
outputs appear at pins 22-30. The latter drive the 4532
binary encoder IC3 which generates a binary coded
output corresponding to the selected input. Pins 6, 7 and 9
of IC3 in turn control the address lines (37-39) of the
7231A display driver IC2. These lines tell IC2 how to
interpret the incoming data. Each time any of ICI’s
address output pins (22-30) goes high (logic 1), IC3’s
enable output pin 15 also goes high. This triggers
monostable IC4a, which produces a 50u sec delay to allow
time for the data and address lines to settle. The second
monostable IC4b subsequently provides a trigger pulse
which initiates writing of the information into IC2. The
circuitry comprising the shift register IC6 and sections of
the input selector switch maintains the decimal point in
the correct position when the prescalers are in use.

Information for the display annunciators in IC2 — these
indicate modes, range and measurement in progress — is
selected by data selector ICS. This is driven by IC3’s
address outputs. Fig. 4 shows the connections between

IC2 and the LCD display. Note that the display connector
has one spare pin at each end — these should be ignored.

The Preamplifiers

The counter i.c.’s inputs (pins 2 and 40) are designed to
be driven by TTL signals, so amplification is required for
any other type of signal. There are two identical
preamplifiers, for main input A and reference input B. In
the design of these consideration was given to input
sensitivity and impedance to enable the measurement of
low-level signals using standard test leads. The
preamplifier circuit is shown in Fig. 2. The initial stage
consists of a dual-gate MOSFET to provide a high input
impedance. This is employed as a source-follower to drive
the common-emitter transistor Tr2 whose output is a.c.
coupled to the base of Tr3 by C7. The bias at the base of
Tr3 is controlled by VR2A, which with the complemen-
tary control VR2B in the other channel are the front panel
“offset” controls. _

The purpose of these controls is to allow the input

Main Board and Display Board Components

Resistors: 0.25W carbon film, +5%
except where stated

R1 10k
R2 10k
R3 47k
47k
10k
10k

15M 0-5W (metal glaze)
10k
100k
10k
2k2x8
100k x8
220k

miniature horizontal-mounting

skeleton preset

IC4
IC5
IC6
IC7
IC8
IC9

Semiconductors:

D1-D4 1N4148
Tr BC184L
IC1 7226A
IC2 7231A

IC3 4532 LM2931 25.0
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Capacitors:
C1 tantalum bead

1uF
tantalum bead

C2 1uF
C3 68p ceramic plate
Ca4 68p ceramic plate
C5 polystyrene
C6 tantalum bead
Cc7 ceramic plate
C8 ceramic plate
C9 m tantalum bead
C10 electrolytic
c1 ceramic plate
C12 tantalum bead
TC1 trimmer

Miscellaneous:
XL1 10MHz HC18/U crystal

Sw1-10
swn

LCD

See text

2-pole, 6-way p.c.b.-mounting
rotary switch

8-digit triplexed display
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waveform to be sliced at some point other than its average
level, so that low-level noise or other unwanted signals are
ignored, i.e. not counted into the reading. This desirable
facility is often omitted from commercially produced
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Fig. 4: Connections to the display.
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Fig. 5: Circuit of prescaler no. 1.
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instruments. The action is shown in Fig. 3.

The final gain and conversion to TTL level is provided
by Tr4. Input capacitor C1 is included to block the d.c.
component of signals being measured.

Either preamplifier is automatically selected and
powered by the input selector switches. The display
indicates when the amplifers are off, i.e. the switches are in
the TTL position. It's sometimes useful to feed a TTL
signal to one input and a low-level signal to the other. By
depressing both the TTL and AMP switches the A input
will provide amplification while the B input accepts a TTL
signal. By releasing both switches, the reverse conditions
apply. The B input can also be set for TTL operation
while either of the prescalers is in use. To do this, depress
the TTL switch and the required prescaler switch. The
display indicates whichever combination has been se-
lected, providing a useful check on the input conditions.

Prescaler No. 1

Fig. 5 shows the circuit of prescaler 1, which extends the
range (set by the 7226 A’s 10MHz maximum capability) to
200MHz. The input signal is first amplified by Trl and
then fed to the 8629 chip which divides the frequency of
the input by a factor of 100. As with the preamplifiers,
power is applied to the prescaler only when the appro-
priate input switch is selected. Selection of either prescaler
automatically adjusts the position of the decimal point so
that the output is read in MHz instad of kHz.

To Follow

Constructional details will start next month. Further
component details and the circuit of prescaler no. 2 are
also to follow. Printed boards for the project will be
available from Readers’ PCB Services Ltd. The unit will
be available as a full kit of parts or built and tested from
WKEF Electronics. Further details and prices will be given
in a later instalment.
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Servicing Skantic Modular CTVs

THE self-oscillating chopper circuit used in the Skantic
Models 4751/5151/5661 was dealt with in some detail in
the January 1982 issue of Television, along with the Lt.
supply arrangements and the electronic trip circuit. The
purpose of the present article is to cover the more
common faults encountered in the rest of the chassis.

First, customer controls. Selection of channel 8 alters
the flywheel line sync time-constant for VCR use. Individ-
ual channel tuning controls are situated in the drawer
beneath the slider controls — push to open. Each tuning
control has its own three-position band switch. Opening
the drawer unit disables the a.fc.

Above the channel 1 selector button is the “pro-
grammed picture” button. When this is depressed the
colour, contrast and brightness assume internally preset
levels. The colour and contrast are preset by PQ06 and
PQO07 respectively: these two controls are on the channel
selection module. Brightness is preset by PF01 which is on
the decoder panel.

Two types of v.h.f./uhf. varicap tuners were used.
Series 1 sets were fitted with tuner type R632, which fits
into a raised black plastic socket with the aerial input
being fed to the centre of a screened crossover unit.

In some areas of the UK (Southampton and Hatfield
for example) sets fitted with this tuner suffered from
herring-bone patterning. The problem was overcome by
fitting tuner type F6002, as used in Series 2 sets. This is
fitted flush to main panel-1 and there is no external
crossover. Series 1 sets can be converted to take the later
tuner by means of a small, easy to fit conversion panel
which is available from Skantic (Luxor UK Ltd., Slough).

The if. circuitry is contained in the screened can that
fits alongside the tuner. Buffer transistor TMO1 (BF199)
precedes the usual filter network. The tailored signal
enters the MC1349P if amplifier ic. at pin 4, the
amplified output at pin 8 being taken to pin 2 of a
TCA270. Pin § of the TCA270 supplies a.g.c. to pin 5 of
the MC1349P. Transistor TM02 (BC308B) provides de-
layed a.g.c. for the tuner, its input coming from pin 4 of
the TCA270. PMO1 should be adjusted for 8V at the
collector of TM02 whilst receiving a noise-free picture.

Snowy pictures can be caused by a number of similar
things. Decoupling capacitor CM21 (10uF) goes short-
circuit to remove the 12V supply to the i.f. module. When
CM19 (2-2uF) goes short-circuit the 10V supply to pin 2 of
the MC1349P is removed. Either CM29 (47uF) or CM30
(22uF) going short-circuit removes the tuner r.f. amplifer’s
base bias — a fault in the TCA270 can cause TMO02 to turn
off with the same results. Buffer transistor TMO1 is prone
to going open-circuit base-to-emitter.

A second amplified output is taken from pin 1 of the
MC1349P. This passes via buffer transistor TMO3
(BF199) and mixer diode DM01 (OA90) to pin 14 of the
TBA120U intercarrier sound i.c. The audio output at pin
8 is taken to the audio output module via the volume and
tone controls. On Model 5661 a second audio signal from
pin 12 is fed directly to the switched headphone and tape
sockets at the rear of the set.

A word of warning before tackling no sound faults. If
the set is a stranger in your workshop, check the small
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wire link on the power supply module. It should be in the
RIS (5W) position. If it’s in the 20AX (12W) position the
a.f. module will be receiving a 34V supply instead of the
required 22V, which results in lots of burnt af. chips and
still no sound.

There are three main causes of loss of sound. The buffer
transistor TMO3 can go open-circuit base-to-emitter, while
the audio output and TBA120U i.c.s frequently fail. Two
types of audio i.c. were used, the TCA940 and SN76008.
They are neither physically nor electronically interchange-
able. The 100k{) resistor RLO1 associated with the
TCA940 can also go open-circuit to cause loss of sound.
The audio output module plugs into the rear of the slider
control module.

The Decoder

The composite video signal enters the decoder module
(Skantic call it the colour processing module) at pin XF15.
From this point it takes two separate paths (see Fig. 1).

One is via CF14, RF27 and the luminance delay line to
pin 14 of the TBA396 i.c., which acts as a black-level
clamp, beam limiter, luminance amplifer and PAL delay
line driver. The brightness, colour and contrast controls
are d.c. coupled to pins 9, 12 and 13 respectively. The
luminance output at pin 7 is d.c. coupled to pin 3 of the
MC1327 colour demodulator/matrixing/PAL switch i.c.

The second path is via CF15, RF31, CF19, CF23 and
spring link XF21 to pin 3 of the TBA395 i.c., which
contains the a.c.c., burst detector, 4-43MHz reference
oscillator, PAL bistable and colour-killer circuits. The
chroma output (less the bursts) emerges from the colour-
killer controlled pin 1 and is then fed via CF13 to pin 2 of
the TBA396 for application to the PAL delay line driver.
After passing through the delay line/matrix circuit the
separated U and V signals enter the MC1327 i.c. at pins 8
and 9 respectively. This i.c. also includes the blanking
circuits, the RGB outputs appearing at pins 2, 1 and 4
respectively.

On monochrome, the voltage at pin 1 of the TBA395
rises from 7-6V to 9V. This turns transistor TF02
(BC238C) on, damping the 4-43MHz trap LF02 to extend
the bandwidth. Transistor TFO1 (another BC238C) sup-
plies the pulses for burst gating and black-level clamping.

No picture can be caused by CF01 (10uF) leaking: this
fault can also be caused by the 6-8V zener diode DC07 on
the RGB output module going open-circuit. If, when
changing channels, the picture goes dark and then slowly
recovers its normal brightness, RF18 (1MQ) has gone high
in value. A blank white raster is the result when CF11
(10uF) leaks.

Loss of luminance, often intermittent, is usually due to
the delay line, especially if it's of the black rod type: it
either goes open-circuit or develops a high-resistance leak
to chassis.

Uncontrollable brilliance will be followed by operation
of the electronic trip circuit. Switch off and remove
connector XB2 from the RGB output module to dis-
connect the drives to the c.r.t. cathodes. This enables fault-
finding to proceed in a more leisurely manner. The

TELEVISION APRIL 1983




4 4

Contrast JColour
Brightness

PEO!

11-8V

]ZLV
24V .
14
- 3

— S A
2 T

IF02 &

TBA396 A

1-8vO—4 - 9 2
‘Z:Foe LF07E£
d ol

\

AF02

r—---b-——-—-':
1 o
3

Y

IFO3
MC1327

I

——OB-6V

Blanking

pulses Cited

PFO4
7-8kHz

1" 12
+ve
Composite uv LF02
video |||'
input CE13 i
1- 1]
% i
ﬂ TEO! 3 TF02
RF21
— 1} Clamp
tine pulses
frequency
pulses l_MM
ACC
] Bursty PF02
gatin
gte Reference
oscillator
II 1 2 frequency
10
CFIS RF31 Bandpass
Ve filter > e d ézg's
LFO3/04 LR -
7 9

o

4-43MHz reference signal

L'L3MH2|

Fig. 1: Skeleton circuit of the decoder, showing the signal paths betweer the three i.c.s.

4-43MHz trap LF02 is the prime suspect — it tends to go
open-circuit, removing the voltage from pin 8 of the
TBA396 i.c. Second suspect is resistor RF21 (100k{1) —
when it goes open-circuit, there is no line pulse input to
the base of transistor TFO1 and as a consequence there
will be no black-level clamp pulses to pin 11 of the
TBA396 ic. There are two other possibilities, CF42
(4 7uF) or the 6-8V zener diode DCO7 on the RGB output
panel going short-circuit.

With the colour control at maximum there should be
10V at pin 12 of the TBA396 i.c. When the problem is no
colour, a useful starting point is transistor TF02’s collector
voltage. If this is zero, CF29 (47uF) is probably short-
circuit. If the voltage is 9V, there’s no chroma signal at pin
1 of the TBA395 ic. Remove spring link XF21 and
connect a shorting link from the pin next to CF23 to the
similar pin adjacent to the preset PF03. If this results in
some form of colour information on the screen, check
CF20 (2-2uF), the TBA395 ic. and associated compo-
nents. If the result is still no colour, check the video path
prior to XF21 and the reference oscillator components. If
the voltage at TF02’s collector is 24V, there is a chroma
signal at pin 1 of the TBA395 i.c. Check CF28 (10uF), the
TBA395 and the TBA396.

Unlocked colour can be due to CF32 (0-:0047uF). Loss
of red information can be due to either coil LFO5 or
capacitor CF40 (47pF) going open-circuit. Hanover bars
are usually due to the PAL delay line going open-circuit ~
at the LF07 (output) end.

The Timebases

The sync module contains a TBA950-2 i.c., which
functions as the sync separator and flywheel controlled
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line oscillator, and a discrete component field oscillator.

The composite video signal is amplifed and clipped by
transistor TX03 (BC237B) on main panel-1, the output
from this entering the TBA950 at pin 5 (see Fig. 2). Line
drive pulses emerge at pin 2 and are fed to the base of the
line driver transistor THO1 (BD232) on main panel-2. To
set the line frequency, connect a shorting link between pin
5 of the TBA950 and chassis and then adjust PS03 for an
upright, floating picture.

Line jitter followed by tearing can be caused by CS10
(47uF). Should the TBA950 fail, note that the Plessey type
is not a suitable replacement as it requires different values
in some of the external component positions.

Positive-going field sync pulses emerge at pin 7 of the
TBA950. They are amplified and inverted by TS04
(BC237B) and used to control the field oscillator by
turning TS02 on. The field oscillator uses the pnp-npn pair
TS02 (BC307A) and TS03 (BC237B) in an astable switch
circuit. When TS02 conducts, TSO3 will turn hard on. As a
result CS02 charges, and when the charge on its left-
hand plate approaches the voltage at the emitter of TS02
both transistors switch off. CS02 then discharges via
RS12/PS01/RS14, the next cycle starting with the arrival
of another negative-going sync pulse at the base of TS02.
The output at the collector of TS03 consists of a negative-
going squarewave pulse. To set the field frequency, short-
circuit the base of TS04 to chassis and adjust PSO1 until
the picture rolls slowly upwards.

Failure of TS04 causes no field sync. A rolling picture is
usually caused by RS12 (130k{2, 1%) going open-circuit.
RS09 (8201) going open-circuit stops the oscillator and
causes field collapse.

A field sawtooth is developed across CV01/2 on the
field output module. These capacitors charge via
RV01/2/4 and are discharged when a negative pulse from
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the sync module turns on diode DV(2, thus initiating the
flyback. This same pulse also turns on diode DVOI, in
turn switching off transistor TV01 (BC238C). The result
of all this is a negative-going sawtooth with a
superimposed positive-going squarewave pulse at the
collector of TVO1. This waveform is amplified and used to
drive a class AB field output stage (of the type used in the
Decca 100 chassis, Thorn 9000 chassis and Rank
Z718/T20 etc. chassis). Height is adjusted by PVOI,

linearity by PV02, vertical shift by PV03 and EW sym-
metry by PV04.

In the event of field collapse, check that the 40V supply
to the field output module is present at pin XV06. The
most common cause of field collapse is transistor TV035
(2N3441) in the output stage going short-circuit. In this
event the other output transistor TV04 (TIP31A) should

continued in next column

Simple VCR Servicing

Part 3: No Fast Forward or Rewind

NO fast forward andfor rewind are probably amongst the
casiest of VCR faults to repair, though there are one or
two pitfalls for the unwary, particularly with Betamax
machines.

Let’s start with the problem that the fast forward or
rewind key won’t stay down. Switch off the mains supply
and see whether it will then latch. If not, you've a problem
with the key latching — probably a worn or sticking
latching bar. If the key does latch with the mains off, the
problem is that the stop solenoid is tripping the key as
soon as it’s pressed. If the machine works correctly in the
play mode, the stop solenoid and its drive circuit can be
eliminated and the problem is probably due to the end
sensor circuit operating.

In VHS machines this consists of a phototransistor
which is usually connected to an i.c. that generates the
stop solenoid output — the i.c. deals with a number of
functions. Checking is fairly straightforward, and there are
no adjustments.

In Betamax machines the end sensors consist of induc-
tors whose inductance is varied by the foil at the end of
the tape. This in turn varies the output level of an
oscillator. The oscillator’s output is independently adjust-
able for fast forward/rewind, and it’s not unusual for
adjustment to be required — presumably due to compo-
nent value drift.

Adjustment is a matter of setting the oscillator’s output
level, using a scope in accordance with the instructions in
the manual. If you don’t have a scope and suspect that a
machine might need this adjustment, note the position of
the wiper on the potentiometer and then tumn it an eighth
of an inch anticlockwise. If this doesn’t help, try adjusting
it an eighth of an inch in the opposite direction. If there’s
still no improvement it’s unlikely that the adjustment is
off. If on the other hand this does cure the problem, check
Rewind idler

Play idler/clutch Fast for ward/rewind idler

Supply Supply Take-up
spool spool spool
7
/
/,
el
’ ‘
/
/
- Q
Take=-up
/ spool Fast forward/rewind motor
Belt Fast forward idler/clutch shaft with small pulley

(a) {b)

Fig. 1: Typical rewind/fast forward arrangements. (a) As
used in Sanyo mechanically-controlled machines. (b) As
used in Hitachi electronically-controlled machines.
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that the machine will now switch off at the end of the tape,
and turn the potentiometer back slightly if necessary. If
adjustment doesn’t help, the oscillator may be faulty. This
is usually in an i.c. and failure is not unusual.

If the keys latch down but the machine doesn’t rewind
or operate in the fast forward mode the problem is
probably mechanical. In the mechanically-controlled types
of VCRs the power for fast forward and rewind is
obtained from the capstan motor via various belts, pulleys
and clutches. Problems here can be traced by following the
arrangement from the motor to the reels and seeing where
the movement stops. Likely faults are stretched belts and
worn clutches and pulleys.

Pulleys can sometimes be given a new lease of life by
lightly roughening the rubber tyre with a needle file and
then cleaning with methylated spirit. It the belts etc. are all
right, check that the reels are free to rotate in the fast
forward and rewind modes and that the brakes are coming
off properly.

A difference between the VHS and Betamax systems is
that in the latter the tape remains laced up during fast
forward and rewind. Because of this, several things can
happen that increase the tape tension sufficiently to slow
or stop rewind or fast forward whilst not affecting play.
Possible problems are incorrect setting of the back tension
arm, a worn head (check that the appearance is of
polished chrome with no dull matt finish anywhere), or a
worn upper cylinder (this is on top of the video head and
should have a fine, grooved finish — it may need replacing
if smooth and polished). The latter two problems are
common on the Bush BV6900 and Toshiba V5470
machines. The Sanyo machine’s head is constructed
slightly differently and as yet I've had no problems with it
in this respect.

When it comes to electronically-controlled machines,
rewind and fast forward are usually provided by means of
a separate motor (an exception is the new Hitachi VT11).
Because of this the mechanical side is kept to a minimum,
consisting of the motor and two pulleys (see Fig. 1).
Mechanical problems are therefore rare, cleaning the
pulleys and reels being all that’s usually necessary. A more
likely cause of the problem is that the motor fails to rotate.
Things to check in this event are the motor and the drive
circuit (a failing with the Ferguson 3V29/30 machines is
the circuit protection device in the feed to the motor drive
circuit). You may also have to check the logic circuits from
the press button through to the drive circuit. Remember
that a problem in the end-sensor circuit can prevent the
logic circuit going into the required mode.
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Fig. 2: The sync and the line and field generator circuits.

also be replaced. If TVO04 is short-circuit, the driver
transistor TV03 (BC327/16) is likely to be faulty. Other
causes of field collapse are the coupling capacitor CV03
(4-7uF), RV16(2-2k{2) or RV15(2-7k{2) going open-circuit.
In the event of RV15 going open-circuit there will be
about 6-5V at the base of the preamplifier transistor TV02
(BC237B) instead of the correct 2-1V.

Slight cramping at the top of the picture, usually when
the set has warmed up, is caused by the bias diodes
DVO06/7 (1N4001) in the output stage. Change them both
even though they read all right on your meter. Severe top
foldover can be caused by a leak in CV03 or a fault
developing in TV03. Lack of height, together with fold-up
from the bottom, can be caused by RV12 (120k{2) going
high in value. Slight fold-up on its own can be caused by
TVO05.

The line driver and output stages are fairly
straightforward. The driver transistor THO1 (BD232) is
transformer coupled to the BU208 line output transistor
THO2. Horizontal shift is adjusted by PHO1, linearity by
LHO04 and width by PKO03 which is mounted on the
convergence panel.

To gain access to the convergence module, insert a
small screwdriver into the slot in the right-hand side of the
cabinet: slide downwards to release the spring catch. The
convergence module can then be separated from the
cabinet flap, revealing a pictorial plan of the dynamic
adjustments.

If the flyback tuning capacitor CHOS5 is a gold-coloured
0-0082uF capacitor, replace it with an 0-0091 uF, 2kV type.
It goes open-circuit, resulting in high e.h.t. and severe
flashovers. The line driver transistor THO1 can be respon-
sible for intermittent loss of the raster. No raster with
RHO8 (6-8(2) burnt indicates a faulty tripler. Replace the
BU208 at the same time. Lack of width with RHO8 burnt
indicates that CHO8 (0-015uF) in the diode modulator
circuit is faulty.

A loud line whistle can be due to either the line output
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transformer, the line linearity coil LHO4, or both. Before
ordering replacements it’s well worth seeing whether you
can effect a cure as some sets suffered from this problem
from new.

A narrow picture with EW errors can be due to DHO3
(SKE4F/2/08), LH06 or RHO8 being open-circuit. If this
is not the case check transistor TK01 (BC237B) and the
associated components in the EW drive generator circuit
on the convergence panel. EW errors with full width can
be due to DHO01/2 (same type as DHO03) going open-
circuit or DH03, CH13 (0-47uF), LH04 or LHO5 going
short-circuit. If these components prove to be normal,
check TK01/2/3 and the associated components.

Odd Faults

Picture jitter accompanied by a hum bar is caused by
the tuning voltage decoupling capacitor CX02 (1uF). Dark-
ened comners of the picture are caused by diodes DX03/4
(IN4148). These three items are on main panel-1.

A hum bar which changes its position with changes in
the settings of the customer controls is caused by CF01
(10uF) on the decoder panel.

RS27 on the sync module was changed from 820k} to
1-53MQQ during production.

Related Models

Certain models fitted with the 20AX tube instead of the
Toshiba RIS tube are fitted with the same basic chassis.
These include the 6661 which has touch-button channel
selection, the 6662/6663/6665 which have automatic sta-
tion tuning (AST), and the 5664/5674/6664/6674 which
have AST plus infra-red remote control. These models
have different field output, audio and convergence mod-
ules. There are also additional components on main panel-
2. Models with AST have resistors RM21/22 removed
from the i.f. module.
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Modern CCTV Camera. Tubes

THE traditional vidicon camera-tube with its antimony
trisulphide photosensitive target has two main disadvan-
tages. First low sensitivity, so that a high lighting level is

required. Secondly image burn-in, sometimes permanent, -

if the camera is left looking at a bright image for any
be overcome by using
doped silicon as the photosensitive target: silicon targets
offer good sensitivity and complete freedom from burn-in.

This article describes the construction, operation and

miain characteristics of the silicon diode array (SDA) tube
and a variant, the silicon intensifier target (SIT) tube.
With the latter an electron image intensifier is added to
give a massive increase in the sensitivity. Since both types
of tube are based on the use of a silicon diode array, we
will consider this first.

The Silicon Diode Target

A typical SDA tube is shown in cross section in Fig. 1.
Electrons from the indirectly heated cathode are focused
into a narrow beam by the combined action of the voltages
applied to the tube’s electrodes and the steady magnetic
field produced by the external focus coil. Pairs of scan
coils, mounted at right angles to each other, deflect the
beam to produce the familiar raster pattern at the rear of
the photosensitive target. Pulses are applied to the cath-
ode to suppress the beam during the line and field flyback
periods.

The target is biased positively with respect. to the
cathode, typically by 8-12V d.c. The signal current flowing
through the external load resistor (see Fig. 3) results in a
signal voltage which is coupled to the first stage of the
video amplifier. Fig. 2 shows the stages in the manufacture
of the target. A silicon dioxide layer (an insulator) is first

formed on one side of a slice of n-type silicon. Tiny holes

are then etched through the silicon dioxide layer, each
hole being some 5um in diameter and 12um from its
neighbours. A typical camera tube target may have over

600,000 of these holes. Finally a p-type diffusion is -

applied, with the result that a pn junction is formed behind
each hole. A thin sheet of high-resistance conductive
material is afterwards laid - over the oxide surface to
prevent the build up of unwanted charges on the insulator
— such charges would interfere with the correct operation
of the tube. The completed target is mounted so that the
n-type surface is exposed to the optical image that passes
through the tube’s glass faceplate, the p-type islands being
scanned by the electron beam. The electrical connection
for the external load is made to the n-type slice as shown
in Fig. 3.

Operation

Each of the pn junctions comprises an individual diode,
the diodes having a common cathode and separate anodes.
The voltage applied between the tube’s cathode and the
target reverse biases the diodes, the electron beam acting
as the return 'connection. When the beam touches the
anode of each diode, electrons are deposited, charging the
very small junction capacitance — the p and n sections
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form the plates of a capacitor, with the depletion region at
the junction of the reverse biased diode forming the
capacitor’s dielectric. . '

The diode leakagé current is very small (a fraction of a
nanoampere), and the charge is substantially retained until
the beam strikes the diode during the following scan.
Nothing much would happen with the target in darkness:
the diodes would charge and remain charged. Visible light
falling on the n-type surface has enough energy to produce
electron-hole pairs in the material however. Under the
influence of the standing bias applied to the diodes, the
holes move towards the anode of the nearest diode while
the electrons move in the opposite direction. As a result,
some of the charge produced by the electron beam is
neutralised. The greater the amount of light falling on a
particular area, the greater the number of electron-hole
pairs formed and the greater the neutralisation of the
charge at a particular diode. The overall result is that a
charge pattern is built up on the target: little charge where
the light level is highest, maximum charge where the
target remains in darkness, ' ‘

When the beam scans a particular diode, once every
40msec with a 625-line system, it restores the charge at
that diode (until enough electrons have landed to repel
further electrons). The effect at the other plate is that a
current pulse is produced, these pulses forming the video
signal. :

The target arrangement with individual diodes is nec-
essary because of the low resistance of doped silicon. With
a continuous pn sandwich the charge pattern formed by
the action of light would leak sideways and be neutralised -
as soon as it had been formed. Other types of target
material have a high enough sideways resistance to main-
tain the charge pattern between scans. Silicon has advan-
tages however. A silicon diode array tube is almost
indestructable from the operational point of view. A
camera tube using this type of tube can be pointed at the
sun or a welding arc at close quarters without being
damaged. This is particularly important for surveillance
applications, where accidental exposure to the sun’s im-
age, direct or reflected, is a constant hazard.

Disadvantages

The SDA tube is not without disadvantages. Defective
diodes appear in the picture as tiny black or white spots
(depending on the defect), and a group can give an
unacceptable blemish. The aim in manufacture is to
produce targets with a diode defect rate of less than about
1 in 100,000. Another disadvantage is that the tube is
more sensitive to red than to blue light (see Fig. 4), the
response extending into the infra-red part of the spectrum.
In some applications, such as discreet surveillance, this
feature can be turned to advantage, but in many cases the
infra-red response has to be filtered out to avoid unwanted
signals from hot objects. '

Perhaps the worst drawback is flooding or blooming: if
the camera is pointed at a small bright light the image
produced on the monitor will appear to be surrounded by
an irregular pool of featureless white. The extent of the
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Fig. 1: Cross section through a typical silicon diode array
tube. The scanning is orthogonal, i.e. the beam strikes the
target at right angles over the entire surface. The mesh
electrode behind the target contributes to this effect by
reducing the velocity of the beam before it reaches the
target.
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pool will depend on the exact arrangement and relative
size and brightness of the light and the background — in
extreme cases the whole picture can be obscured by
flooding. Consider the case of a camera pointed at a small
but bright light against a black background. The target
diodes under the influence of the light will be almost
totally discharged whilst the surrounding diodes will re-
main almost fully charged. As a result, an electrostatic
field will exist between the charged and discharged areas.
If this is strong enough, there will be a sideways move-
ment of electrons from the charged to the discharged area.
In consequence the area of discharged diodes will expand
until equilibrium is reached. The result is a white halo
surrounding the light image.

A disadvantage compared to the antimony trisulphide -
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Fig. 5: Simplified cross section of a silicon intensifier target
tube.
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vidicon is that the bias voltage cannot be adjusted to
control the tube’s sensitivity. The target bias is fixed and
depends on the basic physics of semiconductor diode
operation: such tubes should not be operated outside the
recommended range. To keep the tube operating at its
optimum level as the brightness of the external scene
changes, some method must be used to keep the amount
of light falling on the target constant. The obvious way to
do this is to adjust the lens iris, and in many cameras the
level of the video output signal is constantly monitored to
produce a signal which, via a motorised servo system,
automatically controls the lens iris position.

Much work is being done to improve the characteristics
of the SDA tube. Its sensitivity, about ten times greater
than that of the antimony trisulphide vidicon, coupled with
its ruggedness and freedom from burn-in, nevertheless
makes it a good all round choice for many applications.

The SIT Tube

In addition to its ability to withstand very bright optical
images without damage, the silicon diode array target is
tough enough to withstand bombardment by high energy
electrons. This characteristic is exploited in the silicon
intensifier target tube, in which an SDA target is mounted
in the same tube as an electron image intensifier (see Fig.
5). This type of tube can give usable pictures at illumina-
tion levels as low as 107® lux — say the light from a quarter
moon or a dimly lit street at night.

The basic arrangement of the electron gun, target, scan
and focus coils remains as described above. The image
intensifier section is placed in front of the target: it consists
of a photocathode with fibre-optic faceplate and an in-
ternal focusing electrode. The light input from the lens
system is focused on to the flat outer surface of the fibre-
optic faceplate, which also acts as the vacuum seal. The
curved inner surface is coated with a thin photocathode
layer (a complex mixture of sodium, potassium, caesium
and antimony).

Light photons knock electrons out of the photocathode
to form an electron image on the vacuum side — many
electrons are emitted where the image is brightest, few
electrons in dark areas. A high voltage (kilovolts) is
applied between the photocathode and the target, nega-
tive with respect to the target. Thus the whole electron
image is accelerated down the tube and is focused on to
the target by the combined effect of the curved
photocathode and the voltage applied to the focusing
electrode. Note that the electrons forming the image are
not focused into a beam: the image stays intact (in the
two-dimensional sense) at the target.

The high photocathode-target bias accelerates the
image electrons, and when they strike the target they give
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up their energy to form electron-hole pairs as before.
There’s an important difference between the SDA tube
and the SIT however: in the basic SDA tube one light
photon falling on the target creates one electron-hole pair,
whilst in the SIT one light photon falling on the
photocathode liberates one electron which after accelera-
tion has enough energy to generate up to 2,000 electron-
hole pairs at the target. Hence the enormous increase in
sensitivity.

Gain of the SIT Tube

Since the energy given to the image electrons is deter-
mined by the accelerating voltage, the intensifier’s gain
can be altered by varying this voltage. A typical range is 4-
9kV, the upper limit being determined by the risk of
electrostatic breakdown around the faceplate and the

- lower limit by the amount of energy needed to overcome
the inevitable energy loss at the target. Although the
voltage required is high, the current requirement is very
low and the photocathode voltage is normally generated
by a flyback system driven from the camera’s line
timebase. This synchronises the power supply with the
scanning, so that any interference arising from the supply
will appear stationary on the picture. The smoothing of an
asynchronous supply has to be much better as intererence
from it will drift through the picture, which is a much more
objectionable condition.

“The low voltage supply used to power the e.h.t. gener-
ator can be varied to control the output voltage. This is
easy to do electronically, and by combining the gain
control electronics with the iris position servo circuit the
tube’s sensitivity can be adjusted to cater automatically for
a wide range of illumination levels. A double servo loop is
used, set up so that the photocathode voltage is kept

constant at about 6-5kV while the lens iris is away from -

either of its end stops. This keeps the tube’s signal-to-noise
ratio at its optimum condition. Once the lens iris looses
control (i.e. fully open or closed) the intensifier voltage is

varied to increase the range over which the tube can be
used. With a suitable lens, the tube can be used from mid-
day to deep dusk without attention.

To anyone used to more conventional CCTV cameras,
the sensitivity of the SIT camera comes as a surprise.
Setting up the camera at the extreme end of its sensitivity
range must be done in a darkened room, and sometimes
the light from the monitor screen can overload it. Perhaps
unexpectedly, the sharpness of the picture improves
(within limits of course) as the light level drops. The
reason for this is that at high light levels the e.h.t. is at
minimum with the result that there is slight defocusing.

Because of their high sensitivity, SIT tubes are often
used for surveillance applications. Another important -
application is for use in underwater cameras.

Intensified Intensifier Tube

A further version of the SIT tube, the intensified
intensifier target tube or ISIT, uses a two-stage intensifier
to increase the ‘sensitivity down to almost the ultimate
limits determined by photon noise. The increased sensitiv-
ity is obtained at the cost of increased noise on the picture
and increased camera complexity — two high voltage
supplies and their control circuits are required instead of
one. Needless to say the tubes are much more expensive.

Alternatives

Despite its drawbacks the basic vidicon is still widely
used since it’s cheap. The CCD semiconductor type of
image sensing device has been under development for
many years now but remains expensive and has low
sensitivity. An intensified version using an image intensi-
fier of the type descibed above is also under development
— the whole thing would be only a few inches in length. It
will be interesting to see how long it takes for solid-state
imaging devices to reach the performance standards at-
tained by thermionic camera tubes.

Now and Then

I WAS sitting at the typewriter wondering what I could say

about that letter of mine in the February issue when this .

chap walked in. What about the letter? Well it was
supposed to-be a gentle leg pull of sorts. H.B. had had a
brief chat with E.T. — the earthly one from the south coast
who writes regularly in these pages. Advice had been
obtained and in view of the E.T. mania recently — I'm
talking about the other E.T. this time — we thought we’d
sort of dress it up. It seems that some readers took it all
seriously however, so apologies to anyone who may have
been offended.

The Chap

Now what about the chap who walked in? Well he
apparently wanted a used stereo record player complete
with speakers — and they had to be good speakers at that. I
just happened to have exactly what he wanted, and as it
had been around for quite a while I offered it to him for
twenty pounds. He though that was rather too much.
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Les Lawry-Johns

“Take it off your hands fer ten” said he.

I don’t bargain with anyone, so I showed him the door
and off he went. After he’d gone I got to thinking about it.
We really are on the losing end in this trade. Twenty years
ago that type of unit would have fetched twenty pounds or
more, second hand, with no bother at all. Since then wages
have multiplied by ten times or so, but you can still buy a
new stereo record player for something like fifty pounds,

‘which makes a used unit seem (to some) dear at twenty.

Economics

It’s the same with repairs. Would the average person be
prepared to pay ten times more than they did twenty years
ago? Look at it another way. Thirty years ago if we fitted a
new 12in. tube in a TV set it would cost the owner roughly
twenty pounds. What was his weekly wage then? About
ten pounds per week? Now we fit a 24in. monochrome
tube in a set for roughly thirty pounds, and what is his

weekly wage now? The reason of course is that new
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electrical goods are so cheap that to repair them is just not
economic, though we still do it. Thus we are poor
compared to what we were twenty years ago, and we are
likely to remain so. End of moan.

The Rank T20

Mr. Grumpy’s T20 was a nightmare. We’d fitted a new
BU208A line output transistor, and as nothing else had
showed up during checks and a soak test Mr. Grumpy had
taken it home. We saw his car pull up outside and had an
attack of the heart sinks. “It lasted only four hours” said
Mr. Grumpy.

So we attacked it again. As the BU208A was once
more short-circuit we again checked everything but could
find no cause. Sure enough everything worked fine when
another BU208A was fitted. We kept it on soak test for
eight hours this time and it worked faultlessly. So Mr.
Grumpy took if off again. And brought it back again.

This time we changed both EW modulator diodes, also
the 0-91uF scan coil coupling capacitor, and fitted a new
line output transformer. Another BU208A was installed
and the set given a two-day soak test. Mr. Grumpy
complained about the cost of the transformer and asked
whether it was really necessary? So we suggested that he
try it for a few days and if it went again we’d refit the old
one. It did, and we did. There was no difference though,
and this time the BU208A wasn’t short-circuit.

The timebase wouldn’t start until we shunted the line
oscillator’s start-up capacitor 4C19 with a Skf) resistor.
Then it started working, and continued when the 5k{}
resistor was removed. The set was left looking into a
mirror so that we could keep an eye on it.

After an hour or so we noticed that it was loosing width,
and before we could do anything it had gone off — leaving
some 200V on the BU208A’s collector to show that it
wasn’t short-circuit. We had to start it up again with the
Sk resistor, so as the 910Q resistor 4R16 in the 12V
regulator circuit is notorious for messing about we
changed it. The one taken out read perfectly all right, and
we still had to start the set by hand as it were. This time it
lost width and line hold after a couple of hours, so we
changed the TBA950 line oscillator chip. It then worked
fine for a long time before line hold was again lost and the
set cut out.. I cried but Honey Bunch summed it up in
flash.

The Dry-joint

“Dry-joint™ said she.

“All right, but where?”

“How should I know? I didn’t ask you to sort out the
knitting pattern last night, did 1?”

So I stared at the right side line output panel, having
stared at the timebase panel for some time. And suddenly
I saw it. On the line driver transformer. It was just a thin
line rdund one the base leadouts. Like a flash it was
resoldered, together with every other connection in sight.
The set came on straight away, and has remained all right
since. I still have bad drams about Mr. Grumpy coming
back, but he hasn’t.

The Music Centre

Mrs. Earlybird brought in her music centre complete
with one loudspeaker. It was a Ferguson Studio 20.
Apparently her husband had repaired (?) the loudspeaker,
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and after trying it in both output sockets both amplifiers
had packed up. I opened up the speaker and found that
both leads were plugged on to the same speaker tag. It
was thus a complete short-circuit, and after he’d plugged it
into one output and killed that amplifier he’d done the
same with the other one.

We removed the bottom screws and lifted the top off
(record deck and cassette). All four 1£) resistors in the
ouput stages looked distressed. So we changed them and
the four transistors for good measure and tested the unit
before putting the top back on. It worked perfectly on
both channels. So we put the carboard cover back on top
of the ouput transistors and refitted the top unit. It still
worked so we put the bottom screws back in and made a
final check. One side worked, one side didn’t. Smoke
came out.

Out came the bottom screws and off came the top
cover. The two 1) resistors on one side had burnt out. No,
only one of them. Funny. I checked the current drawn and
it was normal. Fitted another resistor and it kept its cool.
Refit the carboard card and replace the top — after a tussle
with the radio panel. Everything was o.k. so I refitted the
bottom screws and tried again. One side o.k., smoke. By
this time it was getting late and I called it a day.

The Dream

During the night I dreamt that I was a brave knight and
fought everybody in a place called Camelot. I was called
to the King’s chambers and he was fixing a music centre.
He unscrewed the transit screws to bed the deck down.
Then he looked at me and bowed. “Look you” he said,
“when you do this you bed down the record deck and the
metal speed selector touches the top of the output transis-
tor heatsinks or one of them and shorts it to earth, doesn’t
it?”

“Yes sire. It does to be sure, but there’s a cardboard
cover to stop it touching and I keep putting the cover
back. I do really.”

“Listen. Listen while I talk to you. There’s a right way
and a wrong way of doing everything. Now go.”

So I went, and woke up. I stirred restlessly until I woke
H.B.

“There’s a right way and a wrong way of doing
everything” I told her.

“Have you just found that out?” she growled sleepily.

“The King just told me, look you.”

“Look you moron, there may be two ways but as sure as
fate you'll always choose the wrong way first. Now go to
sleep.”

In the Morning

And so it was that the first job in the morning was to
reverse the cardboard cover to prevent the speed selector
touching the heatsink when the screws were tightened —
after replacing the 1€} resistor again of course.

If the transit screws had been left to let the deck float it
wouldn’t have happened.

I then took Ben for his morning walk. The Hillman
Hunter still has a list to starboard, but now there’s a
bloody great CB aerial stuck in the centre of the boot. Not
looking where I was going I felt unfamiliar ground under
my feet. The council have filled in the pot-hole and
tarmacked it over. Thank you council. And thank you
readers for hoping I wasn’t going to get my feet wet yet
again.
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Long-distance
Television

Roger Bunney

JANUARY was remarkably active for DX-TV signals. The
Quadrantids meteor shower produced high-level “pings
and bursts” of signals during the 3rd/4th, with at times
evidence of signals in Band III (channels ES/R6/E6),
mostly unidentified. There were several minor Sporadic E
openings (see later) to provide relief from the bleak
weather, and an excellent tropospheric opening over the
19th-23rd produced signals in Bands I and III and at u.h.f.
from central Europe. W. German u.h.f. signals were
logged as far west as Holyhead, Anglesey.

An Excellent Tropospheric Opening

The build up to the tropospheric opening started with a
slow-moving high-pressure system, and from about the
19th there were French u.h.f. signals at good levels here at
Romsey. By the 21st, signals from W. and E. Germany
and Switzerland were being received in the south and
eastern UK in Band III and at uhf. There was a
considerable improvement on Saturday the 22nd, when
W. and E. German signals at good levels were received in
Band III and at u.h.f. well into the midlands and the
northern UK. At Romsey I found that Band III was
generally more rewarding, with all the channels occupied
by W. German signals! Garry Smith (Derby) logged CST
(Czechoslovakia) chs. R10 and R11 at closedown on
Saturday night, along with DFF (E. Germany) ch. E12.
The 23rd was the peak day however. During the early
hours DFF was present here at Romsey on ch. E5 with
absolutely noiseless pictures, also on chs. E6 and E34.

From the logs received it seems that more intense
signals were received in E. Anglia and the midlands than
farther south. Reception was prolonged through the morn-
ing and into the afternoon in the midlands, whereas the
signals tended to die away during the mid-morning in the
south. Mel Wilson (Anglesey) logged Dortmund ch. E35
during the morning — over a difficult and shielded path.

At Cambridge Cyril Willis noted “loads of W. German
signals,” several UK signals, a French ATV signal
(FIEOM) and, unusually, the London free station Radio
Horizon on 94-4MHz. During the evening we had the
bonus of DR (Denmark) chs. E7/10 in S. Hampshire, with
the PM5544 test pattern, but the W. German station
count was declining sharply. By the momning of the 24th
the rain had killed off everything here apart from NOS
(Holland), though reception along the east coast con-
tinued during the morning, with intense Band IIl/u.h.f.
signals from W. Germany/Denmark.

In general terms then an excellent tropospherlc opening
for most of the UK, with even Aberdeen enjoying signals
from central W. Germany. A rapidly moving cold front on
the 30th produced a short period of W./E. German u.h.f.
signals along the south coast, while earlier, on the 9-11th,
French/W. German signals had been received in the
south/south east. Auroras were logged in the northern
parts of Scotland on the 2nd, 7th, 15th, 19th (very
intense) and 21st.

The SpE log is as follows:

6/1/83 TSS (USSR) chs. R1, 2.
7/1/83 TSS R1, 2; MTV (Hungary) R1.
11/1/83 RAI (Italy) IA; TSS R1.
14/1/83 RTVE (Spain) E2, 3, 4.
15/1/83 Unidentified film on ch. E3 (1500).
17/1/83 MTV RI1.
18/1/83 RTVE E2, 3, 4; JRT (Yugoslavia) E3; RAI IA;
ORF (Austria) E2a.
21/1/83 TSS R1, 2; RAI IA.

The random and common daily MS signal pings have as
usual been omitted —they are widespread and of short
duration (under ten seconds).

All in all then an interesting month, and my thanks to
the following who sent in reception reports: Mel Wilson
(Holyhead), Cyril Willis (Ely), Hugh Cocks (E. Sussex),
Simon Harmer (Presteigne), lain Menzies (Aberdeen),
Garry Smith (Derby), John Tellick (Surbiton), David
Moller (Eastbourne), Brian Renforth (Torquay) and Ian
Johnson (Bromsgrove).

Ryn Muntjewerff (Holland) comments that during the
excellent tropospheric opening noted above a DXer at
Horm, Holland, logged RAI-2 ch. E30 from Turin. John
Tellick took a portable TV atop the South Downs on the

The photo on the left shows s.h.f. aerials at the USSR sate///te station at Frunze — the main d/sh and outgoing microwave link
dishes. The photo on the right shows the Yagi aerial system for receiving the Ekran 714MHz signals. Photos courtesy A.

Wiese.
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22nd and found Bands I/IIl and the u.h.f. spectrum
jammed with French signals, including a 625-line Band III
test card transmission from Paris ch. 5 (ie. the new
system). Incidentally it seems that the French fourth
channel may not come into operation until March next
year,

Light on SEBC

In the January column we mentioned a signal “SEBC”
being heard on 106 MHz during an SpE Band II opening
last summer. Ian Carnegie (Glasgow) reports that SEBC
stands for Southern European Broadcasting Corporation,
whose transmissions come from the pirate station Radio
Bavaria Int, The station is in the German-speaking area
around Bolzano, the output being beamed towards
Munich. The mystery of an AFRTS signal on ch. A2,
received via SpE from the same direction at much the
same time, remains.

The USSR Satellite Service

Reference has been made on several occasions to the
714MHz satellite TV transmissions from the Ekran craft
at 99°E — the output is high enough for reception
throughout the northern/eastern areas of Russia using
inexpensive installations. The Orbita series of satellites,
operating at 4GHz, also carry downlink material intended
for local reception and retransmission. Alexander Wiese
has sent us some photographs showing equipment at an
Ekran/Orbita ground station at Frunze, south of Kazakh
Oblast. For 714MHz reception 32 stacked Yagis are used,
each with some 40 directors! A large dish is used for
4GHz reception, with two further dishes to provide
terrestrial microwave links.

The Eurikon Experiment

During the past year most W. European broadcasting
organisations have been participating in a common pro-
gramme that’s been broadcast via the OTS satellite, the
beam covering the European/Mediterranean area from
Finland to Tunisia. Most of the transmissions have been
scrambled, though the occasional programme has gone
out unscrambled. Six digitally coded audio channels have
been used. See photos on following page.

News Items

Macao: A TV service is shortly to be established in this
small Portuguese colony. At present the nearest TV
transmissions come from Hong Kong some sixty miles
away.

Luxembourg: RTL has now started its multilingual “inter-
national” TV service, in German from 1200—1400 and
English 1700-1900, followed by a thirty minute Dutch
news programme and a feature film with Dutch/German
subtitling, then French news. The service extends into
Belgium, South Holland and the Mosel valley in W.
Germany. The whole thing is by way of an experiment as
a prelude to DBS transmissions, in order to gauge the
reaction of the German/Flemish audience.

UK: The stereo TV sound tests from the BBC’s Crystal
Palace transmitter on ch. 33 (see Teletopics, December
1982) have been noted after normal transmission hours,
accompanied by a variety of test slides including the rare
SMPTE test card. Announcements made on the sound
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SOUTH WEST AERIAL
SYSTEMS

10 Old Boundary Road, Shaftesbury,
Dorset. SP78ND tel. 0747 4370
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SOUTH WEST AERIAL SYSTEMS — TODAYS AERIAL TECHNOLOGY
AT ITS BEST — AND WITH TOMORROW [N MIND.

We provide the consultancy and supply the equipment for ALL receiving
installations in the VHF/UHF broadcasting spectra. Qur EXTENSIVE
RANGES of aerials, amplifiers, filters and allied comnonents cover Western
Europe’s most respected companies including Antiference, Jaybeam, Pye/
Labgear, RS (Components), Wolsey, Fuba, Triax, Polytron, Teldis, Vorta,
Mutek, Channel Master/CDE, Hirschmann and our own exclusive aerial
ranges for various VHF options.

WHETHER YOUR NEED IS FOR LOCAL OR FRINGE RECEPTION,
ALTERNATIVE CHANNELS, TV/FM DXING, OR FOR A DISTRIBUTION
SYSTEM, SOUTH WEST IS THE ‘ONE-STOP* ADDRESS FOR ALL EQUIP-
MENT.

We can offer a 4GHz TVRO satellite terminal package (and in addition a
22 metre fibre glass segmented dish suitable to 20GHz) and with 12GHz
options available shortly.

SOUTH WEST AERIALS IS UNIQUE — TRY OUR 1983 COMPREHENSIVE
CATALOGUE AT 54p. Please include an SAE with all enquiries, customer
reception consultancies and for our own VHF aerial leaflets. {Access/Barclay-
card welcome).

If the Transformer you require is not listed please phone.
RANK BUSH MURPHY DECCA
2146 A640 dual std mono 851 MS1700 2001 2020 2401 mono 8.00
Bush A792, A793 single std mono 8.51 MS2404 2420 2424 mono 8.00
A774 single std mono 8.50 1210 1211 1511 portable 9.13
AB16 solid state mono 9.00 GYPSY portable 9.13
2712 T16a T16b mono portable  9.00 C$1730 1733 colour 8.00
A823 A823b A823av colour 10.00 CS1830 1835 colour 8.00
2178 Z722 series colour 10.00 ‘30° series BRADFORD colour 8.00
Z18 18" series 11.00 80 series colour 8.00
2718 20" 22” 26" series 11.00 100 series colour 8.00
T20a T22 series colour 10.00
PHILIPS
G.E.C. 210 300 series mono 8.00
2047 to0 2105 3112 to 3135 800 | 320 series solid state mono 850
“GAIETY” FINELINE 8.00 G8 series colour 8.00
2114 portable mono 8.00 G9 series colour 8.50
3133 3135 M1501H portable mono 8.00 | 11 series colour 1370
DUAL STD hybrid colour 1.00
SINGLE STD hybrid colour 10.00 KB4TT
SINGLE STD solid state 90° 850 VC200 VC205 VC207 mono 8.00
or 110° VvC300 vC301 VC302 portable 8.00
CVC1 CVC2 colour 9.00
FERGUSON HMV MARCONI CVC5 CVCT CVCB CVCS colour 9.0
1590 1591 1592 1533 mono 8.00 CVC20 series colour 9,00
1612 1613 1712 mono 800 | cyc3p CVC32 series colour 8,00
1690 1691 mono 8.50 CVCA40 series 1456
1600 1615 series mono 914
3000 3500 EHT or SCAN 194 LO.P.T TESTER
ADD 15% VAT to ALL prices. Total Price 1679
Tidman Mail Order Ltd,, Hamond Components
236 Sandycombe Road, (Midland) Ltd,,
Richmond, Surrey. 416 Moseley Road,
Agprox. 1 mile from Kew Bridge. Birmingham B12 9AX.
Phone: 01-948 3702 .
L) Phone: 021-440 6144,
on-Fri 9 am to 12.30 pm. M h
on-Fri 9 am to 1 pm.
1.30 to 4.30 pm. 2
Sat 10 am to 12 pm. pm to 530 pm.

319




AR o Sl

Left: Eurikon DBS test identification logo, unscrambled. Centre: The same signal but this time scrambled. Photos from A.
Wiese. Right: Test pattern received from the Ederkopf WDR transmitter on ch. E50. Photo courtesy Ryn Muntjewerff.

indicate that tests are in progress. Some of the tests were  amateur beacon (GB3SIX) is in operation 24 hours a day
by chance transmitted from Rowridge, Isle of Wight. on Anglesey, beaming west. It was received in Hartford,
In brief: In addition to the TSS-1 transmitters being  Connecticut at 1700GMT on December 31st.
established in E. Germany (see last month) we understand
that several TSS outlets have been set up in Czechoslova- . .
kia to serve the Russian army — total sopfar three. . . The Receiving 55/6 5MHz Sound
NOS (Dutch) and RTB-F (Belgian) ch. E3 transmitters Robin Crossley’s tunable sound if. circuit, featured in
are to stay in operation for some time... A 50MHz the January column, proved of interest to readers. The
Benelux DX Club has since sent details of a converter
devised by Piet Jansen (Rotterdam) and Gerard Boerema
Y'Y — (Eindhoven). The circuit is shown in Fig. 1: it's relatively
mggl L”Li l%%'l' m,t; lv:: simple, using a bipolar transistor and a dual-gate f.e.t. The
AL & T ,J3dio AF124 transistor oscillates at around 135—140MHz, its
output being coupled to one of the gates of the f.e.t. The
i.f. signal from the TV receiver’s tuner is coupled via C10
and an external capacitor to the other gate. The output, at
around 102MHz, is developed across L4 and coupled by
ﬂ_% B, ‘3.!,‘ e L5 to an f.m. tuner/radio receiver which acts as a variable
D) 3 s tuned i.f. strip.
3—10p The board layout is shown in Fig. 2, and it will be seen
€9 Re that the two main coils L1 and L4/5 are printed. Align-
- T %'w‘ %ao ment is simple, though a local TV transmission is required.
] ) Couple the input from the TV tuner to the converter and
4 adjust C1 and C8 to SpF. Sound should be heard from the
' A f.m. radio receiver. Fine adjustment of C1 will give the
thorn Part No. E Screened housing correct output at 101—102MHz. C8 provides final
QOEE-133-RE! | 3y I-700p‘ | . peaking. Once set up for say a 6MHz intercarrier sound
P signal, tuning the receiver up or down by 0.SMHz will
provide reception of the other standard sound spacings.
—/ i sip NOte that the components used to couple the tuner’s
—*  output to the converter must be correctly rated for safety
reasons. Our thanks to the BDX Club for permission to
Fig. 1: Circuit diagram of the sound converter. publish these details.
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Fig. 2: Printed board pattern and component layout for the sound converter.
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Service

Bureau

Reguests for advice in dealing with servicing problems
must be accompanied by a £1-00 postal order (made out to
IPC Magazines Ltd.), the query coupon printed below and a
stamped addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply service
sheets nor answer queries over the telephone.

THORN 3000 CHASSIS

There’s lack of width, about two inches at each side of the
screen, and the voltage across the beam limiter resistor
R907 is high at 3V instead of about 1:5V. A new tripler
has been tried without improving matters.

Try removing the shift choke L504 from the timebase
panel. If normal operation returns, this proves that L504
has shorted turns. If the fault persists, it’s likely that either
the line output or the e.h.t. transformer has shorted turns.
Unfortunately substitution of T503 and T504 is the only
way to determine which one is responsible.

SONY KV1810UB

There’s lack of height at the top and bottom, with flyback
lines at the top and thick bright lines across the centre.
Sometimes the picture flickers and normal operation is
restored for several days. The faults then return. I’ve tried
replacing the coupling electrolytics in the field timebase
circuit,

The main suspects are the output stage emitter
decoupler C523, the output transistors Q503/4 and the
driver transistor Q502. Substitution is the only sure check.
First however flex and tap the panel to ensure that dry-
joints or similar faults are not to blame.

BEOVISION 3400 CHASSIS

Intermittent loss of field scan was followed by complete
loss of vision and sound. The trip resistor 2R143 in the Lt.
regulator circuit was found open-circuit and the series
regulator transistor 0TR8 turned out to be faulty. Putting
these matters right restored the vision and sound but with
the 32V line at about 40V and no regulating action.

It appears that 0TRS is being turned hard on. If your
replacement is correctly wired and intact, the driver
transistor 2TR28 has probably been damaged. A less
likely cause is the error detector transistor 2TR27. Ensure
that the negative output from the bridge, at 2R140, is not
earthed due to a solder blob or trapped wire to 0TRS.

GRUNDIG 5011

There’s a tuning fault. Only channel two works, with
perfect sound, picture and colour. When the touch pads
for any of the other channels are touched there’s a heavy
hissing sound and the picture shrinks.

First thoroughly clean the touch pads with methylated
spirits in case there is any conductive deposit around the
number two selector. R312, which is in series with the
channel two selector, can be disconnected to prove the
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point. Alternatively R312 could be noisy — try swapping it
over with one of the other series resistors as a check. If
these actions fail, it’s likely that IC222 (SN16861NG) or
IC221 (SN16848N) in the channel selector circuit is
faulty.

DECCA 30 SERIES CHASSIS

When the set is first switched on the picture appears with
light and dark vertical bands at the centre. These tend to
expand across the screen and reduce in intensity after a
minute or so, leaving a normal picture. After about a
quarter of an hour however the red and green conver-
gence for some three inches at both sides of the screen goes
quite suddenly. The relevant convergence controls don’t
seem to be in distress.

The central striations may be due to failure of one or
other of the line output stage valves — PL509 and PY500.
If these prove o.k., check the line output valve’s screen
grid decoupling capacitor C432 (0-1uF) and the boost
capacitor C436 (should be 0-22uF). The RG line conver-
gence problem should respond to replacing the clamp
diode D412 (Y933) and checking for hair-line cracks or
dry-joints on the convergence panel in the vicinity of the
RG line tilt coil 1.417.

THORN 1590 CHASSIS

There’s a comprehensive field fault — rapid rolling, bottom
foldover, poor linearity, flyback lines and a one inch black
band at the bottom. Normal results are obtained when the
meter is connected to the base of VT15, one of the
transistors in the field multivibrator circuit. Reducing the
value of the cross-coupling capacitor C71 from 0-22uF to
0-18..F also provides a cure.

The two transistors in the field oscillator are suspect and
their forward and reverse resistances should be checked.
Then check the values of the resistors in the hold control
circuit, particularly R79 (120k(2).

TELEFUNKEN 709 CHASSIS

To start with the screen is bright with no picture. Some
minutes later there are black flashes across the screen,
then the picture appears. The sound is not affected. On
one occasion the picture came up immediately but was
later lost for about ten minutes.

It will be necessary to check through the luminance
channel, starting with transistor T104 in the if. unit. The
very small choke (L140) in this transistor’s emitter circuit
has a habit of going open-ircuit — check this for
intermittency. Check the plugs and sockets where the
luminance signal goes off to the brightness and contrast
controls — if loose, these can cause loss of signal. Transis-
tors T611 and T612 have been known to have loose leads

QUERY COUPON

Available until 20th April 1983. One cou-
pon, plus a £1-00 (inc. VAT) postal order,
must accompany EACH PROBLEM sent
in accordance with the notice above.
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due to poor soldering. The delay line can also be badly
soldered.

We suggest you check C514 (4-7uF) which decouples
the supply to the line output stage, C515 which decouples
the line driver transistor’s supply, and make sure that the
ferrite beads have not been removed from the line output
transistor. In stubborn cases the fault can be minimised by
decoupling the supply to the tuner with 0-01uF and 25uF
capacitors in parallel, fitted at the tuner. Check that the
leads to the tuner are dressed away from the chassis and
that a good earth connection exists between the two. Fully
advance the r.f. gain control RS.

There’s a vertical bar which is 0-2in. wide and 0-8in. from
the right-hand edge of the screen. The bar is patterned,
degradation of the picture to the right of the bar, which
seems to be more of a hiccup in the flyback than foldover.
Each month we provide an interesting case of
ZM These are not trick questions but are based on
actual practical faults.
computers and the advent of breakfast TV have, in this
part of the world at any rate, resulted in a steady demand
small-screen receiver, either colour or monochrome, the
sales department gets the benefit. Very often however a
department now has a flourishing trade in “bargain base-
ment” sets — ex-rental and trade-in models that have been
engineer/salesmen John.

For inexpensive small computers such as the Sinclair
picture tube in good condition - the characters and
graphics are small, and call for a set with good focus
chassis for this application, and whilst preparing a batch of
these sets for a school John came across an SV054 with a
very low beam current, but the slightest brightness in-
crease made it expand in all directions. At average
test card could be seen, bloated and distended. Plainly the
e.h.t. regulation was in trouble!
common culprit when this symptom is present, so in went
a new one. When the set warmed up, the picture was as
PY88, are the next suspects, so a couple of sparkling new
ones were fitted — with absolutely no effect on the fault! A
more to no avail, so John settled down with the AVO and
circuit diagram to suss out the problem.

THORN 3000 CHASSIS
the patterning changing in a random manner. There’s no
4 \ )

TES

television servicing to exercise your ingenuity.
THE CURRENT mini-boom in the sales of personal
for second sets. Where the customer can afford a new
refurbished set at a low price is required: our service
overhauled, titivated and are marketed by our versatile
ZX81 the ideal monitor is a 20 in. monochrome set with a
capabilities. We favour ITT sets fitted with the VC200
ballooning picture. The raster was of the correct size at
brightness levels little more than the centre circle of the
The e.ht. rectifier stick D10 (TV20) is the most
elastic as before. The line output stage valves, PL504 and
new PCF802 line oscillator -valve followed them in, once
He established that the width/e.h.t. stabilisation control

was working correctly, and that the h.t. supply to the line
output stage — 240V at pin 9 of the PY88 — was about
right. The line output transformer derived 20V L.t. supply
and the boost voltage were present and correct at all
settings of the brightness control. John then brewed some
tea whilst seeking inspiration. It came in the form of a
decision to check the d.c. resistance of the line ouput
transformer’s e.h.t. overwinding and to confirm the con-
tinuity of the e.h.t. leads and connectors. The overwinding
resistance corresponded with that of a known good trans-
former, and there were no breaks or high-resistance
contacts in the e.h.t. circuit.

What next? The tube’s outer conductive coating was
then examined: it looked all right, and an ohmmeter check
confirmed that it was correctly earthed to the metal
chassis. John next hooked up an e.h.t. voltmeter to the
tube’s final anode connector. What a surprise! The set is
now in a neat row with its eleven companions at the local
school’s lab. What shiny new component does it contain?

ANSWER TO TEST CASE 243
— page 267 last month —

Active filter circuits tend to be taken for granted, but
strange effects can arise as last month’s puzzle showed.
The touble was in a Pye set fitted with the Philips G11
chassis, the symptom being breathing at the sides of the
raster due to a 100Hz ripple on the h.t. line. All conven-
tional fault-finding approaches had, it seemed, been
exhausted.

There’s one component in the circuit that does nothing
most of the time — the 27V zener diode D4021. It’s
normally held non-conductive by a bias voltage of some
8V, being included in the circuit simply to protect the filter
transistors Tr4032/3 from excessive voltage at switch on.
When C4040 and the other smoothing capacitors are
discharged, these transistors can be subjected to an exces-
sive voltage surge. At switch on there’s zero voltage at the
h.t. fuse F4037: D4021 conducts, limiting the voltage
across the transistors to about 30V until the normal
working conditions are established.

In our problem set this zener diode was leaking — like a
seive, the technician commented - putting an excessive
bias, with superimposed ripple, on the base of the driver
transistor Tr4033. A new zener diode restored normality,
with the raster sides as straight as flagpoles and the correct
153V at the decoupling capacitor C4040.

A R i W T e TR S N Y I R
Published on approximately the 22nd of each month by IPC Magazines Limited, King’s Reach Tower, Stamford Street, London SE1 9LS. Filmsetting by Trutape
Setting Systems, 220-228 Northdown Road, Margate, Kent. Printed in England by The Riverside Press Ltd., Thanet Way, Whitstable, Kent. Distributed by IPC
Magazines Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. Sole Agents for Australia and New Zealand — Gordon and Gotch (A/sia) Ltd.; South
Africa — Central News Agency Ltd. Subscriptions: Inland £11, overseas (surface mail) £12 per annum, payable to IPC Services, Oakfield House, Perrymount
Road, Haywards Heath, Sussex. ‘‘Television" is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers
first having been given, be lent, resold, hired out or otherwise disposed by way of Trade at more than the recommended selling price shown on the cover,
excluding Eire where the selling price is subject to currency exchange fluctuations and VAT, and that it shall not be lent, resold, hired out or otherwise disposed
of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter

whatsoever.
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1000's OF COMPLETE
TV'S TUBES & PANEL
ALWAYS IN STOCK

Give us the opportunity to
quote for all your require-
ments. Mixed loads delivered
to your door directly from
source — at unbeatable prices
plus special discounts for

bulk purchases.

JUST ARRIVED!

Fresh stocks from our
suppliers.

OPENING HOURS

BRAINTREE LONDON
Mon-Fri 96pm MonFri 10-5pm
Satwrday 9-3pm Satwday 10-1pm

{

Ko £5.00

Wamers Mill, South St Braintree, Essex. Tel; (0376) 43685
10 Shacklewell Rd. London N16. Telephone; 01-249 9265

COMPLETE
SUPERB CABINETS
MOSTLY

SWITCH ONS

8's 22"
5 ror £95

10 ror £175
25 ror £410

WORKING SETS £30

SPECIAL OFFER
500 ONLY

TV LINE OUTPUT TRANSFORMERS

FASTRETURN OF POSTSERVICE

RANK BUSH MURPHY INDESIT 20EGB 24EGB mono

2146 A640 A774 AB16 A792 A793
KB-ITT VC200 VC205 VC207

P G (P EAOT CVC5 CVC7 CVC8 CVCS colour
DECCA 1700 2001 2020 2401 | CVC20 CVC30 CVC32 series colour
MS2000 MS2400 2404 2420 2424 mono
CS1730 1733 30" series BRADFORD colour | PHILIPS COLOUR
CS1830 1835 80 100 series colour 170 series dual std mono | G8 series

REWIND SERVICE 210 300 series mono 69 series

available for most continental types i.e.

Coba Skantc, Loxor. Korting, Tyna: Bemy | PYE 169-173-569-368 _
K80 £12. 01d Lopt roquired. | EKCO RV 305 769 725-741 chassis

THORN 1600 WALTHAM 125

GEC. WINDINGS
2000 to 2064 dual std mono RANK BUSH MURPHY
2047 10 2105 Colour hybrid quadrupler type

DUAL STD hybrid colour T20a 12227192722 Pry & Sec ...... £6.00

All prices subject to 15% V.A.T.

EXPORT SPECIALISTS — 1000s SETS
AVAILABLE EVERY YWEEK — OPEN 7
DAYS

Bulk Shipments catered for

COLOUR T.V. & MUSIC CENTRE

Oid Mixon Trading Estate,
Winterstoke Road, Weston Super Mare, Avon.
Tel: 0934 413537.

SINGLE STD hybrid colour Z718 series primary ..........ccoouo.e.... £6.00
2718 series EHT overwind................ £7.00
PRICESINCLUDE ULTRA THORN
P.& P. & 15% VAT 1690 1691 EHT overwind................ £7.00
1590 overwind £5.00
1615 winding £7.50
COLOURLOPTS PHILIPS

£9.00 G6 EHT {exchange basis only) ........... £8.00

G6 primary ...........cccceveene

PYE
MONO LOPTS 691 to 637 EHT overwind
£8.00 691 to 697 primary ..o,

TELEVISION APRIL 1983

All lopts and windings are new and guaranteed

Open Mon.—Fri. 9 to 5.30 pm
Allow 1-2 days for delivery. S.AE. all enquiries

Barclaycard and forordars

PAPWO RTH Access welcome gzlaﬁ::ad
TRANSFORMERS = e postioties
80 Merton High Street il cash
London SW19 1BE 01-5403955 0%
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ELECTRONIC EQUIPMENT SERVICING

(TELEVISION/VIDEO)

full-time College course

TRAINING INVOLVES A HIGH PERCENTAGE OF WORKSHOP FAULT
DIAGNOSIS ON MONOCHROME & COLOUR TELEVISION
EQUIPMENT. CLOSED CIRCUIT TV & VIDEO CASSETTE RECORDER
PRINCIPLES ARE INCLUDED IN THE COURSE

15 MONTHS COURSE 6 MONTHS COURSE
for beginners to include for BSc, HND, CGLI, TEC

Electronic Fundamentals and similar applicants

Next two courses commence on April 25th & September 19th.

Also courses in Computers/Microprocessors, and Radio-

COLLEGE
DIPLOMA
AND
TEC

Prospectus from:

LONDON ELECTRONICS COLLEGE (Dept T3/4)
20 Penywern Road,

communication/Radar leading to College Diploma and
Technician Education Council awards.

Earls Court, London SW5 9SU

Tel: 01-373 8721

13 WORCESTER ST.,

TELE-RART i7"

Telex: 336810

Telepart
Pattern Generator

* Exceptionally light and durable
* Pocket size for outside service
* PP3 battery power source
> * Five different test patterns for colour
- andmono TV *Cross hatch grid  * Dot matrix
* White raster
* Horizontals  * Verticles

A lightweight, extremely portable and versatile pattern generator for

black/white and colour T.V. alignment and service at the customers home. At

the turn of a switch, the generator can provide five essential test patterns for

carrect installation, fast checks and repairs. Pattern stability is first class and

compares favourably with other more costly bulky generators only suitable for

bench work. The generator is pocket size measuring 10x7.5x4 cm and
weighs only 190 grams.

PRICE £14.95 (Subject to V.A.T.)
POST & PACKING £1.15

Telepart
Colour Bar Generator

* Exceptionally light & durable
*Compact 13x17.56x5.5 cms
* Battery powered for mobility * Cross hatch
grid
* White raster
* Grey scale  * Colour bars
* Sound

A Versatile Generator for Servicing or aligning mono or colour TV receivers.
Lightweight and very compact for outside service. Features sound facility
often not found on more costly generators.

PRICE £49.95 (Subject to V.A.T.)
POST & PACKING £1.15

Power Supply

A Power Supply can be supplied for the Telepart COLOUR BAR GENERATOR.
This compact unit mounts by 2 screws into the Battery compartment and
converts the unit to a bench instrument.

PRICE £5.50 (Subject to V.A.T.)
Supplied by return, off the shelf

COLOUR SETS GALORE

Hundreds in Stock.

From £20. Guaranteed Complete.
Mono’s and non-complete sets from £3.
Most makes available.
QUALITY COLOUR TUBES
Reconditioned and used tubes.
From £10 Guaranteed.

Don't delay, ring today.

ALPHA TUBES (DUNSTABLE)

53 Lowther Road, Dunstable.
Tel. (0582) 68934

TRADE

A.B.C. ELECTRONICS

Rear of 20, HANKINSON ROAD,
WINTON, BOURNEMOUTH.
TEL: 519542
TRADE TV’s BEST PRICES
Colour From £12.00 + VAT
B&W From £2.00 + VAT

DISCOUNT ON QUANTITIES

ALL MAKES - ALL SIZES - ALL COMPLETE
CALL IN OR RING FOR COMPETITIVE QUOTE
FULLY REFURBISHED SETS AVAILABLE
+ DELIVERY SERVICE
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Awide range of high performance instruments, at prices thatare hard to beat, puts
professionaltest capability onyourbench.

COUNTERS - TF200 10Hz to 200MHz; TF040 10Hzto 40MHz; PFM200A 20Hz to 200MHz
{hand-held model); TP600 prescalesto 600MHz; TP1000 Prescalesto 1GHz.

MULTIMETERS —-TM3510.1% 3'2digit LCD; TM3530.25% 32 digit LCD; TM3550.25%
3% digit LED; TM3540.75% 3'2digit LCD {(hand-held model); TM4510.03% 4'2 digit

with autoranging and sample hold.

OSCILLOSCOPE -SC110A 10MHz, 10mV sensitivity, 4A0mm CRT with6mm
graticule divisions.

THERMOMETERS -TH301 —50°Cto +750°C, 1°resolution; TH302 —40°Cto +1100°C
and —40°Fto +2000°F,0.1°and 1”resolution. Both accept any type Kthermocouple.

GENERATORS-TG100 1Hzto 100kHz Function, Sine, Square, Triangle Wave; TG102
0.2Hzto 2MHz Function, Sine, Square, TnangleWave TG1055Hzt0o 5MHzPulse, Free
Run, Gated or Triggered Modes.

LOGIC ANALYSERS -TA20808channel 20MHz; TA2160 16 channel 20MHz.
ACCESSORIES Benchrack, test Ieads, carrying cases, malns adaptors probes,

Sendforourlatestcatalogue and price list.
ThandarElectronicsLtd,

LondonRoad, St. Ives,

Huntingdon, Cambridgeshire PE17 4HJ.
Telephone (0480) 64646. Telex 32250.

> thandar

ELECTRONICS LIMITED PUTTING THE BEST WITHIN YOURGRASP

act oy oS ECIAL OFFER SURPLUS STOCK TO GLERR s TV TUBES TUBE POLISHING
i 1 1 P
AC128 0.150 FYS{] am N3 0950  NESSS 0.180 I V
ACI87 0.150 FYst 0140  2N3IT3 1000 (M3 0250 WORKING S WORKING PANELS
e fmoge amo e um o gen o FREE DELIVERY
! ) I a N .
AD1S2 s g R o g1 Quality, High Temperature Reprocessing
:52‘%% ?f’.; B%g g:;& ;g{z}g gﬁ ;:% gﬁ Colour Tubes One year guarantee Two year guarantee
ABN0 1.100 V203 0800  78L05 0300 7414 0250 Detta (:p"'g"f,:,::ten:z? (%pn;) na':’:rxt e;s,':;'
8C107 0070  BU8A 0850 78R 030 7425 0110 P Ye P to Tour
B am o B o AR B " oy to 2 £30 £33
i up to
BC147 0.055 U526 0800  25C4%5 0700 1447 0400 o UB to 26" £32 £35
BC148 0.055 Y127 0080  2SC1306 1000 7473 0190 nee 2%
BC149 0055 BYID 0080  25C1%69 130 7478 0180 up to £33 £36
BC157 0.055 Y164 0220  2SC2029 1200 7415 0.150 (fast heat, narrow neck)
BC159 0055  0A47 0060  2SC2078 1200 1485 0300
By tm g M m  m | eiese
80135 0200 035 1000 UPCST5 1000 74% 0220 Upto X £36 £42
e e mhs  gm o gm,  g@ogm m ||| buz & 3
80138 0200  TBAS20 0750 041 0750 e ) ENS
e oo e e o8, | | [ e
80144 110 TBASS 0% VALVES HLSTe 0300 Please add £12 plus VAT for opt/or;,al guarantee on any type of colour
Sg}?‘,’ gﬁ }gﬁgﬁ 03% [EJE% 040 12t§%§¥ 02 MONO TUBES (One Year Guarantee)
gg}gg gﬁ }gﬁggs g% EE% g% ;:ggﬁ gg AS50-120W/R £12, A61-120W/R £13, Mono Portables £16
80186 030  TBA%S oB0  Ecces byt All tubes exchange glass required.
BD175 0300  TBASS) 0800  ECHE! 0490 SOCKETS FOLOWING ITEMS CALLERS ONLY
R o ;g:g?.? Y Egm Rk .07 Solid state working colour TV's, with well view tubes fitted (1 year
8018) 0450 TCASAQ oss0  ECLE 0sa 1 PN 00 guarantee on tubes) from Only £45
s gﬁ {gﬁ; ;;g gﬂ Egll.gg g.% ;g :m ng Working TV Panels at Reasonable Prices
- : 1 Your good, working tubes with scratches or small chips, can be
B0536 0400  TDA253 0800  ECL8S 0490 Pl ;
ggg g_% ;8%%2 i EEE% gﬂg gg ::§ ?‘:E POLISEIED with our purpose butlllt' b|:;ohshmg equipment. Only £7 per
! . 2
BOX65 0800  TDA2560 0700  EF8Y 0430 40 PIN 0250 Delivery Service up to 40 miles from Luton. leed Charge £3. *Free
g:}g‘,’ g-}g ;gAzssa 00% ggg gg:g & Delivery for tube orders over £50 + V.
g;;gg gﬁg HB?A gg :E%m a% gmm ceﬂ g.% Please add 18> VAT to all prices. Callers welcome. Please phone first.
BF1%6 0060  TIP42A 0220  PCLB! 0540 3';(: g?e:',',' 0100 Send for a fully comprehensive price list and a wall chan of approx
BF199 0.060 TIP2955 0340 PCl 0.700 5mm Red 0.050 1700 Colour Tube Types that can be processed by u
BF200 0160  TIP3058 0340  PCl 0500  5mm Yellow 0.100 114-134 Mid
oG n e o gm s te || WELL VIEW iy
! ; n, Beds.
BF338 0200 2N3055 0320 PFL200 0850 ELECTROLYTIC i
e ] G - ] o Open Mon-Fri lam—épfn, Sat Sam-5pm. Tel. 0582-410787
BFX8? 010 N4 R DR g TE7EN) LR Retach Lid.. Northweod, Middx, Tel, 9684-27019
ch Ltd., No , . Tet.
Please add 40p. P&P and VAT at 15%. Gowvt ColleFes elc, orders accepted. West One Distributors Lid., Gt. Missenden, Bucks. Tel. 024-06-3609
Quotations given for Large Quantities. Please allow 7 days for defivery. Rushden Rentals Ltd., Rushden, Northants. Tel. 0933-314901
All brand-new Compaonents. Ail valves are new and boxed. gas"e{‘\;vsze:gi gf:;fr:rvd N(%nﬂ’(‘:nT!:'l TO.;'7234297821;3‘36
§ THE BROADWAY, P%E#MIIO%E\EIETH'}&'E‘YIC%DOLESEX ENGLAND. Please note that we have na.conpeqt/ons whatsoever with any other business
Telephone: 01-904 2033 having similar narme to ours.
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T.S.R. REBUILT SPECIALIST C.R.T.s

Specialist C.R.T.s rebuilt at our new Scottish factory include:—

All SONY C.R.T.s and PROJECTION SYSTEMS.
All HITACHI C.R.T.s including the 560DZB22 and 510VLB22 series.

All IN-LINE C.R.T.s what ever make.
All MONITOR C.R.T.s.
All GAMING MACHINE C.R.Ts.

For further details contact the following Sole Distributors.

Double D. Distributors,
27 Florence Road,
Parkstone,

Poole.

Dorset.

Tel: (0202) — 742347

Express T.V. Supplies,
33 Fortescue Lane,
Rugeley, Staffs.

Tel: (08894) — 77600

K. C. Wholesalers, London. -‘

Tel: 01-850 7575
01-858 0356
01-858 3958

B and E Electronic Supplies,
1 Maurice Road,

St. Andrews,

Bristol.

Tel: (0272) — 48798

Information on all other C.R.T.s available on request.

Sony, and Hitachi DZB/VLB glass bought.

P. E. Tubes (Northern Ireland Ltd)
Artillery Road,

Coleraine,

Co Londonderry.

Tel: (0265) — 3397

Torbay Tubes,

2A Barton Hill Road,
Barton Industries,
Torquay,

Devon.

Tel: (0803) — 33035

T.S.R. Vacuonics Ltd.,
Tom Stewart Lane,
St. Andrews,

Fife,

Scotland.

Tel: (0334) — 74035

Radio Supplies (Components Ltd)
P.O. Box 27,

39 Whitby Street,

Hartlepool,

Cleveland.

Tel: (0429) — 68002 — 75750

TOP TWENTY T.V. SPARES

1. Philips G8 LOPTX (genuine Philips) £7.50
2. Decca 30 Series LOPTX {genuine Decca) £7.00
3. Decca 100 Series LOPTX {genuine Decca) £6.50
4. ITT CVC 25/30/32 LOPTX (genuine ITT)  £7.00
5. Pye 713/725/731 Vis Gain Module £6.50
(replaces expensive 212-27327)
6. 5 x Universal Aerial Socket Kit £5.50
{replaces most UK and Continental skts)
7. 10 x BU208 £7.50
8. 10 x BU208A £8.50
9. ITT CVC 5/8/9 EHT Tray £3.00
10. Grundig 5010/5011 EHT Tray £3.00
11. Decca 1730/1830 Doubler £2.00
12. Decca 80 Series EHT Tray £3.00
13. GEC 2040 (Hybrid) EHT Tray £3.00
14. 50X BY127 Diodes £3.00
15. Thorn 1500 (5 Stick) EHT Tray £3.50
16. Thorn 8000 Doubler £2.00
17. Thorn 1400 EHT Tray £2.00
18. Thorn 1690/91 LOPTX £7.00
19. Philips G9 EHT Tray £3.50
20. ITT Universal EHT Tray £5.25

All components are A1 quality from prime manufacturers, and

are dispatched by post same day as order received together

with any refund due. All goods should be delivered within 4
working days.

Please add 15% VAT and 90p P & P
QUICK SAVE T.V. SPARES,
Muxton House, Muxton, Telford, Salop.

REG. OFFICE ONLY
CALLERS STRICTLY BY APPOINTMENT

UK ONLY

TVs TVs TVs

PANELS PANELS PANELS

DECCA 18" 20 227 26 from£25  BUSH A823 22" 26" from
PHILIPS G8 22" 26" from £26  HITACHI 18" POA

PHILIPS 570 18" from £35  THORN 3500 20" 22" 26" from
PYE CT200 18" from £35  THORN 8800 22" from £30
PYE CHELSEA 18" from £40 ITT CvCs 227 from £40

NAT. PANASONIC 18" POA
The above prices are for working TVs, Non workers usually available Please ring for prices.
QUANTITY DISCOUNT FOR 10+

Panels for most makes avaiable with 3 month g
Add £1.70 per panel for postage + 15% VAT.

{Also see N.J. Electronics advertisements, all your TV spares panels etc. under one roof).

CONTRAST UK.
£2/83/84 STORFORTH LANE TDG. EST. CHESTERFIELD, DERBYSHIRE 541 OSW
Tel. Chestocfiold (6245) 208081

THE NO. 1 SOURCE
IN THE SOUTH

GOOD STOCKS OF
MODERN COLOUR
UNBEATABLE PRICE AND QUALITY
DON’T DELAY RING TODAY

TELETRADERS

ST. LEONARDS WAREHOUSE
ST. LEONARDS ROAD, NEWTON ABBOT, DEVON

Telephone: (0626) 60154
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N7128 COLOUR BAR GENERATOR

New improved design with additional features.
* Six Standard Test Patterns viz. Colour Bars, Red Raster, Linear Grey Scale, Cross Hatch, Dots, White Raster.
* All monochrome patterns available with or without burst signal (for checking colour killer action etc).

* Crystal controlled sub-carrier, Line and Field frequencies.

* Three outputs to rear panel: Video at 1V P to P into 750hm, 800Hz (approx), sine wave audio and modulated UHF (VHF available)

4mV at 750hm.
* 6MHz (adjustable to 5.5MHz) intercarrier sound.
* Front panel LED to indicate “Power On"’.

* Integral re-chargeable ni-cad battery plus mains unit/charger.

* Fully built, tested and guaranteed for 12 months.
PRICE £85.00.

N7118 COLOUR BAR GENERATOR KIT

* Five Standard Test Patterns viz. Colour Bars, Red Raster, Linear Grey Scale, Cross Hatch and White Raster.

* Crystal controlled sub-carrier, Line and Field Frequencies.
* UHF Output (VHF available).
* Integral Ni-cad Battery and mains unit/charger.

* Optional integral sound and video board add-on kits available @ £8.95.

Still available at special price £39.95.

Please add 15% VAT + £2.05 postage and packing per Generator.

INTRACEPT ELECTRONICS LTD., 203 PICTON ROAD, LIVERPOOL L15 4LG.
TEL: 051-733 3042

BOOK NEWS FROM NEWNES

DOMESTIC VIDEOCASSETTE RECORDERS
S Beeching

¢ A Servicing Guide
¢ Written for the service technician by leading
technical authority

This book takes the subject from basics and then shows
later modifications to the techniques, giving examples of
varnious manufacturers’ approaches to the subject.
Includes VHS, Betamax and Grundig and Philips V2000
systems.

0408 01103 3 128 pages £14.50

SERVICING MONOCHROME PORTABLE
TELEVISION
G R Wilding

¢ Faults and probable causes listed .
¢ Covers British, Japanese and European sets

This dual purpose book explains the circutry of current
standard, miniature and ‘combi® monochrome
portables, together with typical faults and probable
causes, and contains full size reprints of British,
Japanese and Continental manufacturers’ circuit
diagrams and service information.

0408 01143 2 144 pages £13.50

ORDER NOW from your local Bookseller.

N ewnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH
— an imprint of Butterworths

CENTREVISION
NO. 1IN WALES

9000 Sq Ft 2000+ CTV
* MITSUBISHI CTV £22
* KORTING 22-26 CTV £14 + VAT
* HITACH! CTV FROM £28 + VAT
* THORN 9000 20" £40 + VAT
* RANK Z719-2718-T20 VARIQUS PRICES
% PHILIPS 550 22" REMOTE £35 + VAT
* GEC SOLID STATE FROM £28 + VAT

* THE TRADE SAY THE BEST QUALITY
SETS ON THE MARKET TODAY

* BULK TERMS TO OTHER WHOLESALERS

DECCA 30 SERIES 22" IN 10'S £13.50
SELECTION OF WORKING SETS

ALSO VIDEOIN STOCK
DONT DELAY PHONE TODAY

0222-44754

CENTREVISION HOUSE,
SLOPER ROAD,
CARDIFF CF1 8AB.
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WE HAVE LARGE STOCKS OF ALL MODELS IN EVERY DEPOT ON OFFER
Contact our Branch Manager on The Hot-Line Number

ﬂ
FOR EXAMPLE: SPECIAL OFFER!
26" THORN Trade Workers £4800 .
19" THORN 8500 Trade Workers £24.00 "“{S 38 AI':%_IﬁQYTS
LOOK /L OO {26"Prilips Ge-Oftthepile’ _ £7-50 from£20each!

THORNS000/ PHILIPS G9 GEC Solid State: ALL AT NEGOTIATED,LOW, LOW PRICES!
Thousands of Bargains! YOUWILL

@RITEL Youmustpayusavisit! ___NOT BE DISAPPOINTED _

ENGLAND Telex: 51119 Tridex G

LONDON MORLEY BRADFORD WARRINGTON WALES )
Contact Contact Contact Contact Contact g&"s‘;ﬂ_{ i
Tony Vera Wray KenTarran Frank Nick Wyatt -
Nobe! Road. Ebenezer 1043 Leeds Road. 21 Ravenhurst Court Butwark
Eley Estate Chapel Thombury Risley Road Ind Estate
Edmonton Fountamn Street Roundabout Chepstow
London N18 Morley Bradford 3 Nr Bristo!
NorthCircular Junction 28 M62 Link Motorway M606 . Junction22 M4
Tel (0532) 532022 FromM1, M62

Tel' (0274) 665670

Peacock Cross

‘Industral Estate
Bumbank Road
Hamilton

Oft M7a motorway
Tel (0698) 28214"

Te hepst:
Tel (0925) 817575 ey

Road
Tel (01) 807 4090

AERIAL AMPLIFIERS

HIGH GAIN 5 h
COLOUR TV SETS A P b
AERIAL ¢
rkabl t on the
00SERs  mmltmiman e
£ 12 (Gl RECRG Loy .?:"Sabr: over the CC:“;;;:OGH; g?étfr:::.Mono or Colour this is
PHILIPS G8 520 o £30.00 band. Gain above 20dB, noise

tunable over complete UHF

PHILIPS G8 550 " £40.00 2B nd 3 VHE Tolovision_ 'elevision band.

PYE 222 . £40.00 Tunable over the compiote Band B = For_ stereo or standard

I.T.T. HYBRID " £30.00 = (Cha"'}i’-'s “2 5&'° 213)' AlSO 592’ for VHF television band 1 & 3.

DECCA 30 SERIES ' £30.00 f\(:f\:g;:ur "BCarzds Gain ;?,i‘fé All amplifiers are complete and ready
! 28dBs. Noise 2 8&8 to use Battery type PP:{ or 8V to 18V

G.EC. o £35.00 N . . DC next to the set type fitting.

THORN 8000/8500 " £35.00 PRICE each £8.70. PRICES £6-70 each.

THORN 3500 v £35.00 AERIAL SPLITTERS

2 way T-TYPE £2.70 each

Goods despatched on recelpt of order.

Many others including Mono and Japanese.

Non workers in most types available at low prices. All Prices Fully Inclusive. P & P per Order 30p. SA.E. for Leallsts. Access Cards.
All prices subject to V.A.T. at 15% ELECTRONIC MAILORDER LTD,
62 Bridge St. Ramsbottom, via Bury, Lancs. BLO 9AGW
QUANTITY DISCOUNTS Tel Rams {070 682) 3036.

DELIVERY BY ARRANGEMENT
PANELS, STANDS, AERIALS,
EX EQUIPMENT TUBES AVAILABLE.

M W ELECTRICAL

BROOK PARK AVE. (OFF MARINE RD.)

N.G.T. PRESTATYN
REBUILT TUBES “WE DO NOT BOOST TUBES"’

First independent rebuilder with COLOUR TV'S
B.S.l. CERTIFICATION COMPLETE FROM £10.00
DELIVERY £5.00 U.K. MAINLAND. TRADE WORKERS FROM £25.00

NO EXCHANGE GLASS REQUIRED ON MINIMUM OF TEN

DELTA TYPES. G8, DECCA, BUSH, THORN. ALSO MONOs ETC.

NEW & GRADED TVs ALSO AVAILABLE
SOUTHBRIDGE TV CENTRE OPEN SAT MORN, LATE NIGHT THURS 8pm
120 Selhurst Road, London SE25 6LL. TEL: PRESTATYN (07456) 89849/89970

Tel: 01-771 3535.
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—Well done Scopex—

Report on the Scopex 14D-10V oscilloscope

113 experienced no jitter whatever, and discovered an inherent virtue of digital delay that no analogue delay system has. With a jittering
signal such as comes from any mechanically reproduced video recording system, i.e. tape or disc, the counting system relies on the line
numbers rather than the time, so that jitter-free traces are produced even after a delay of almost a fuli field. In fact the ten-turn vernier delay
control, which is fitted with a locking device, is so stable and accurate that I found it possible to set it for a certain line number and come back
two days later and find that same line would be reproduced on a different transmission and at a different room temperature.??

““The large screen. mains
operation and the facilities it offers

Test report by Eugene Trundle
Television January 1983

make it 1deal for TV, video, text
and much digital work. Technical
colleges, polytechnics and similar
establishments should also find the
14D-10V of interest—many of
them have to work with a very
restricted budget these days, and
for demonstrating modern TV
techniques this instrument is very
useful.??

260

8 e + VAT

¢¢] can wholeheartedly recom-
mend it, not only for its intrinsic
virtues but as a piece of British
innovation in a field which is
being steadily encroached upon
by the Oriental big boys. Well

done Scopex!”? !

JCOPEX

Scopex Instruments Limited
Pixmore House

Pixmore Avenue
Letchworth

! Hertfordsnre SO6
Telephone (04626} 72771

— smoothers — I.C.’s, etc. etc.

ACCESS AND BARCLAYCARD ACCEPTED.

EMOD — EUROSONIC — GRUNDIG — TELETON + ALL BRITISH MAKES
ETC. ETC. @ ALL SPARES READILY AVAILABLE @
IMMEDIATE CREDIT AVAILABLE—TRADE ONLY

If you are a trader simply phone for the part you require and we will send it — no quibble — no hold up
for status check. Satisfy us over the phone that you are a trader and we will supply almost any TV
component by return “off the shelf”. e.g. LOPTX — EHT trays — droppers — OSC coils — switches — cans

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN
IFYOU NEED SPARES FAST - RING NOW!

Applies to U.K. only.

TELE-RART (WTON)

THE TELECENTRE, WORCESTER ST, ]
WOLVERHAMPTON (0902) 773122

APOLLO

HIGH TEMPERATURE PUMPED COLOUR TUBES

Fast Mail Order service to any part G.B. Delivery 2-3 days.
Just phone for a quotation. Delivery Manchester area free same
day. Two year guarantee. Fitting while you wait or in your home £20
extra. Also PIL types & Toshiba.

18" A47 — 342x343x £37.00
19 A49 — 120x/192x £37.00
20" AB1 — 220x/110x £38.00
22" AB6 —120x/123x/140x% £38.00
-25" AB3 — 120x £39.00
26X AB6 — 120X A67 — 120x/140% /150 £39.00

delivery or with (new tube guaranteed 2 years) £89.
Philips Video Spares Available.
061 799 0854 24 hour answering service.
43 Clarke Cres, Little Hulton,
Nr. Manchester M28 6 XM.

22" Bush all transistor colour TV's fully serviced £59 inc.

LONDON'S LARGEST TELEVISION WHOLESALER ...
with over 43 thousand sq. feet.

“TELEMANN"’

8-10 RHODA STREET,

{Off Bethnal Green Road)
LONDON E.2. FREE CAR PARK
TEL: 01-739 2707
ALL MAKES IN ST8CK AND GUARANTEED
COMPLETE

PYE 22" COLOUR FROM £7.50
PHILIPS 22" G8 (Teak cabinet) PARCEL OF TEN £12
MONO DUAL STANDARD £2
-~ SINGLE STANDARD £5
FREE DELIVERY TO THE LONDON AREA!

TELEPHONE 01-739 2707 — NOW!
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MANTEL

Manchester's No. 1 in Ex-Rental TVs

Over 2,000 TVs in stock
Special Offer on Working Colour TV's

All sets are Serviced with repolished
cabinets ready for sale

Philips G8 550s
Philips 18"
Philips G8 520s
GEC S/State
Thorn 17" 8000
Decca 30
Japanese

22/26 £45
£40
22/26 £35
from £35
£30

18/20/22/26 £30

from £30

Many other makes available from
£25
Discount on quantity

Ex Equipment Panels & Tubes Available
Deliveries may be arranged to the North and Scotland.
Ring for quote. Callers welcome.

419 Barlowmoor Road, Chorlton, Manchester 21 2ER.

061 861 8501
1333333333333 533352380 00833 030088 3 g

Tel:

Some Examples of UNTESTED TVs

available
Thorn 10 for £125
Philips 6 for £90
Bush 6 for £80
GEC 6 for £60
Decca 6 for £60
Mono TVs avail. s/s £f4 each
New TV trolly stands.
All sizes £4.95

All Prices subject to V.AT.

L2 2222233900308 333898838389 S

TELEVISION TUBE SHOP LTD

BRAND NEW TUBES AT CUT PRICES

A31-19W/20W ........... 19.95
A31-120W/300W ... 17.95
A31-410/510W ... 17.95
A34-100W/S10W ... 18.50
A34-514W 24.25
A38-160W/170W ....... 17.50
A44-120W/R ... 25.00
AS0-120W/R ............. 19.00
A61-120W/R ............. 21.00
9AGP4 ... £21.82
ISOAB4/C4 ............... 23.00

Some Rebuilt Japanese
& European Types
Available from
£14.00 +VAT £2.10

230DB4CT468........... 31.00
240DB4/240AB4A ....22.00
CTS07 equiv .............. 21.95
310DGB4/DMBA4....... 23.00
310EUB4 ..o 19.95
3I0EUB4A............... 18.50
3I0EYB4 .cccoovvonenn. 18.75
3I0FXB4 .o, 17.50
310GNB4A...............31.00
310HCB4.....coeveen 31.00
340AB4 ..o 22.50
340AYB4 ..o 30.00
340AXB4.......coceene. 30.00
340RB4/CB4.............. 26.00
340AHB4 ... 26.00
RIGONDA 6¢".......... 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 ... £62.50
330AB22 ..o 73.50
A44-271X 60.00
A47-342X 61.00
A47-343X 61.00
A49-191X i, 53.00
ASL-161X i, 70.060
A51-220X................55.00
AS1-500X/510X ........ 64.50
ASL-5T0X oo 73.00

AS56-120X ... £54.00
AS6-410X ... 64.00
A56-500X/510X ........ 63 00
A63-120X ... 63.00

A66-120X oo 65.00
A66-140X/410X ........ 70.50
A66-500X/510X ........ 65.00

A6T-120X oo 65.00
A67-140X/200X ........ 69.50
A6T7-150X ..o, 75.00

*Old Bulb Required for 110° Colorex *
ADD 15% VAT TO ALL THE ABOVE PRICES.

ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED
TELEVISION TUBE SHOP LTD

52 BATTERSEA BRIDGE RD., LONDON, SW11.
Tel. 228 6859/223 5088 CARRIAGE: Mono £3, Colour £10.

Gnsy to build projects for evcwone )

ELERGhiIGS)

ﬂ/\otorists, musicians, householders...just some of theﬁ

330

people who can benefit from €€'s comprehensive,
easy-to-follow plans for electrical equipment. Areas
covered by €€ include: Personal Computing, Motoring,

Music, Home Security, Test Gear, Games and Disco.

AMPLIFIER
FOR ZX
SPECTRUM

— for use with Sinclair
Personal Computer
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s

“TUBE
REPLACEMENTS"

OFFER

SPECIAL TRIAL PRICES
"WELLVIEW"” EXCHANGE COLOUR
A44-271X £24
A47-342X £24
A47-343X £26
A49-120X £24
AS51-110X £24
AS51-110LF £26
AS55-14X £28
A56-120X £28
A63-120X £33
A66-120X £33
A66-140X £33
A67-120X £33
A67-150X £33

If no exchange glass £4 extra
"WELLVIEW"” EXCHANGE MONO
A44-120 WR £11
A47-26 WR £12
A50-120 WR £11
A59-120 WR £12.50
A61-120 WR £13.50
A31-300 NEW £15
A34-100-510 NEW £16

If no exchange glass £1 extra
All above plus VAT @ 15%.
Carriage £5.00 inc. VAT.
ALL TUBES 18 MONTHS
GUARANTEE
COLOUR SETS

Complete G8’s and Pye CT200’s £15 +
VAT.
Others from £10.

ALSO YOUR VALVE SUPPLIER
NEW AND BOXED
(inclusive of VAT)
DY802=74p  ECC81=64p  EF183=18p
EF 184=64p ECC82=64p  PCF802=98p
PCL82=78p PCL84=92p PCLB05=97p
PFL200=£L.15 PCL86=97p PL504=£1.38
PL508=£192 PY88=70p
PYS00A=£1.82

NEWSFLASH
PL509-19 £5 inc. VAT

Postage and Packing 10p per valve. All
orders over £10 Free of charge.

PY800=70p

Camping — Self sufficiency — Emergencies
Be prepared!

24§ transistor fluorescent ballast units will run
2x4ft tubes and draw under 2 amps (Philips) £5
each + 75p VAT, p&p 70.

Dynamo torches complete with spare bulb. You
need never buy torch batteries again. 2 for £5 inc.
VAT, p&p 50p.

Allow up to 14 days for delivery.

TUBE REPLACEMENTS
Unit No. 1, Monmouth St.,
Bridgwater, Somerset.

Tel. 0278 425690-722816

Tomorrows
Television
Today

A HANDBOOK ON
SATELLITE
TELEVISION
RECEPTION

Receive Satellite

Television at home
now.

Low Noise Amplifiers,
Down Convertors,
Receivers, Dishes &
Feeds explained in
detail.

Full information on
Television
Broadcasting Satellites
over Europe.

Complete listing of

more than 20 T.V.

Channels on these
Satellites.

A5. 140p.
Fully lllustrated

£9.85p

+65pp &p

YOU COULD BE
WATCHING
SATELLITE

TELEVISION TODAY

Please send me ...........
copies of
Tomorrows Television Today.

| enclose cheque for £............

Post to:
M. Stone,
47 Filton Avenue, Horfield, Bristol
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1983 PRICE LIST

DISPLAY
ELECTRONICS

GOLD LABEL COLOUR
TUBES

2 YEAR GUARANTEE

90°UP 10 19" ceevirririnenene s £33
90° up to 22"...... £36
90° up to 26"...... £39
The above prices are for standard
38mm Delta Gun Types.

Add £5 Gun surcharge for 20AX Types.
Other in-line & P.L.L. Types, prices on

application.
GOLD LABEL MONO TUBES
2 YEAR GUARANTEE

B L 4700 /OO £12
b2 o 7 . £14

GREEN LABEL COLOUR

TUBES
12 MONTHS GUARANTEE

90° UP 10 19 e rmreserrerennanaas
90° UP t0 22".....corermrmremrenrsrenne s nned
90° up to 26".....

Green Label Prices apply only to stan-
dard 38mm Delta Gun Types. They will
be of particular interest to customers

refurbishing ex-rental sets.

BUDGET CORNER

Buy any 5 mixed types take 20%

discount.

Buy any 3 mixed types take 10%

discount.

Budget prices apply only to colour
tubes. The mix can include Gold &

Green Label Types if required.

PRICES EXCLUDE V.A.T.

CALLERS WELCOME

Late night Thursdays until 8 p.m.
Saturdays until Midday

N.B. Customers intending to collect
orders are requested to telephone in
advance:- even popular types may be

out of stock for short periods.

UNIT 1
SWAN WHARF
WATERLOO ROAD
UXBRIDGE
MIDDLESEX

Telephone: UXBRIDGE 55800
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SETS & COMPONENTS

TELEBEST * ¢

We specialise in quality
working sets only.
Trade enquiries only
Philips + Thorn 22"
From £30 incl. VAT.

Discount on quantity.

841 Romford Road,
Manor Park,
London E.12.

Tel: 01-514 1333.

Yoo o000O0OQGOOOOGOOOTOO

GRUNDIG, NORDMENDE, complete sets, circuits,

reconditioned panels. Oscilloscope other equipment.
0785 814643.

TRADE TV's

For the best quality at the cheapest
prices in Nottingham.

CASTLE TV

100s of ex-rental sets in stock.
S/S colour from £12.50
S/S mono from £3.00
TV Sales & Spares to the Trade.
346 Radford Road,
Nottingham.
Tel. Mr. Atkins
Nottingham 785321.

DEGAUSSING COILS. Professional stick type £19.50
delivered. See U-VIEW T.V. TUBES Panel.

Tel: Northwood (Middx) 27019 01-845 2038

RETACH LTD. noweod. wisis.

COLOUR TV's Complete Set

HELEYISTAN

No other consumer magazine in the country can reach so effectively
those readers who are wholly engaged in the television and affiliated
electronic industries. They have a need to know of your products and
services.

The prepaid rate for semi display setting £5.64 per single column cen-
timetre (minimum 2.5 cms). Classified advertisements 33p per word

ARE YOU OVERSTOCKED?

Turn your surplus stocks into cash

£500,000 AVAILABLE

for any surplus electrical stocks ie. TV's,
Video's, Washers etc.

Phone in strictest confidence:
Mr R. Walker,
Brighouse (0484) 714413

TVDX/SATELLITE EQUIPMENT
VHF to UHF Converter. 12v supply required.
Ideal way to start DXing £13.95. Band Vil
Mosfet mains preampilifier. High gain, low
noise £27.50 (Blll available). SOON TO
COME compiete 4GHz LNA/downconverter
for satellite reception £200 (approx.).

SAE data lists:
H. COCK

. S
Cripps Corner, Robertsbridge, Sussex TN32 SRY.
Tetephone 058083-317

T SPARES, PANELS
. = AND MANUALS
PHILIPS - GRUNDIG

TELEVIEW 01-994 5537
194, Acton Lane, London W.4.

TESTED G8 PANELS, LF £4.50. Chroma £6. Power
supply £6. Tuner £3.50. 520 series triplers £3. Focus

units £2. Control knobs 10p each. SAE other items.
McHUGH, 16 Copperkins Road, Hednesford, Staffs,
WS12 SNW.

SECOND HAND COLOUR TV SPARES and tubes,
most makes. Telephone Southport (0704) 74411.
Anytime.

PHILIPS G11 ................ £75
REBUILT COLOUR TUBES

r . .. .. £29.00 2 year Gi

r . ... . £33.00 2 year Guarantee

26" ... £35.00 2 yeer Guarantee.

All price + VAT Callers by Appointment

TUBE RE-GUNS

2 YEAR GUARANTEE

56-120 £30 inclusive
Also at £30 A51-110
A49-191, Ad44-271, A47, 342 or 3.
A66-120, 140, 410, A67-120.
£35 inclusive.
SLIGHTLY USED TUBES
A56-120, A51-110 £15.00
A66-120 £19.00
3 month guarantee
IN-LINE RE-GUNS
£48 inclusive
51-161, 66-500, 56-500 and many more
with 7 year guarantee.
PROFESSIONAL STICK

DE-GAUSSING-COILS

£19.50 EACH INCLUSIVE & DELIVERED
1 Year Guarantee.

No need to spend £5 returning old glass
if you buy from us {except in-line).
Tubes delivered and insured within a
few days of receipt of cheque.

£5 delivery per tube, 2 for £9 including
Scotland and N. freland.
Discounts for more than 2.

U-View (Tubes)
29 Warmsworth Road, Doncaster,
Yorks DN4 ORP. 0302 855017.

COLOUR TVs
WORKING

DECCA BFD
e from ﬂ4

TELPRO

ETC.

THORN 8500
THORN 3500
PHILIPS G8 FLAP
ETC.

from ﬂg

Please send for detalls:
123 Palmerston Road,
Boscombe,

Nr. Bournemouth, Dorset
Tel: 0202 721145.

CAMPBELL ELECTRONICS LTD.
COLOUR T.V. PANEL EXCHANGE/
REPAIR SERVICE

THORN, RANK, PHILIPS, GEC,
DECCA, TELPRO, GRUNDIG etc.

90 Day Guarantee on all repairs — same
day postal service.

Telephone Telford (0952) 502422
Jfor catalogue and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,
Dawley, Telford, Shropshire.

VISIONTEL

A NEW NAME IN TELEVISION TRADE

Japanese sets also in stock.

Open 7 days Callers ring first.

332

Most panels in stock from £4 each.

Ex rental colour TV'’s from £10, B&W from £4.

Due to our new contract we are now able to offer you the best quality
and a big selection of ex rental TV's at very reasonable prices.

Our range consist of Thorn 3000, 3500, 8000, 8500, 8800, 9000; Philips
G8, G9, G11; Decca, GEC, Bush, Grundig, JVC, Saba, Nordmende, ITT &

VISIONTEL
55 Kilburn High Road, London N.W.6.

Tel: 01-328 3787.
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WE HAVE MOVED TO
NEW PREMISES
TEST EQUIPMENT

UHF T.V. Pattern Generators
Crosshatch & 4 patterns £17.25
As above but with Greyscale £18.50

Prices include P&P and VAT.

Also available:
PAL COLOUR BAR GENERATOR
CAPACITANCE METER
TRANSISTOR TESTER
S.AE. for prices and full details.
The above items are not kits.

SERUICGERRNGES

{minimum 12 words), box number 60p extra. All cheques, postal orders
etc., to be made payable to Television, and crossed “Lloyds Bank Ltd”.
Treasury notes should always be sent registered post. Advertisements,
together with remittance, should be sent to the Classified Advertisement
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower,
Stamford Street, London SE1 9LS. (Telephone 01-261 5846). Wolverhampton, W 3DW.
Tel. {0902) 871563

C.M.J. ELECTRONICS
Unit 8, 16 Union Mill St., Horseley Fields,

CASED ISOLATION TRANSFORMERS 500w max, 000000000000000000

TELEVISI (0]} suitable TV work £8.00 + £2.85. Working test equip- | TURN YOUR SURPLUS capacitors, transistors, etc.,
ment Meters, PS.Us ete. SAE lists: SHE. S, St | ing cash. Contact COLES-HARDING & CO, 103

Trade Supplies of Good | | Joscphs Park, Ballycrute, Downpatrick BT30 7EN. | Soueh Brink, Wisbech, Cambs. 0945 584188, Immedi-

lement.
Quality Colour & Mono RANK BUSH MURPHY ate sett
' TV PANELS orn /
TV's. Most Makes REPAIR/SALE SERVICE BY EX RRI EXPERTS. T | - TRIPLERS

. : SAME DAY RETURN WITH 3 MONTHS UNIVERSAL| i
available, suitable for GUARANTEE. GENUINE RBM TECH- | vear guarantee £4. 50"’;
NOLOGY AT YOUR SERVICE. s PP

Sale or Re-Rent. MONDAY TO SATURDAY 9am to 7pm The UNIVERSAL TRIPLERcan be used in most
TXK. PANELS SERVICE G.E.C.. L.T.T.. Pye. Rank, Decca & Continental
GENERAL unonstreer Tel: (0438) 61567 . WING ELECTRONICS
DONCASTER 31 Bronte Paths, Stevenage, Herts. 15 Waylands, off Tudor Rd, Hayes End, Middlesex
FACTORS (0302) 49583-68416
Ennipg® | IRISH T.V. DEALERS
TOSHIBA 110° PIL TUBES - .
20" 22" 26" (No. 1 for s/hand T. V.s)
ggz gég ﬁggzﬂ ......................................... from £20 1. 400 Sets tO choose from.
560 TB22 2. Most leading makes sold.
560 )/(\gtzazzz ............................................ ;rom gg 3. Fresh stocks weekly.
26" 670 XB22 ... rom 4. Delivery to any part of |re|and_
RING JEFFRIES 01845 2036 5. All sets with VHF/UHF tuners.
6. Colour from only £70 mono from £15.
EAST ANGLIA Visit our new spacious warehouse:
BARRY TV TELE SPARES LTD.
SERVICES Unit 113 Elm Road, Western Ind. Estate,
Dublin 12.
Good quality working colour televi- Tel: 01 521756/521211.
sions (from £35 plus VAT) straight from

cetwwiemlll CLEARANCE SALE
Contact John, Dave or Steve on LARGE QUANTITY OF GOOD CLASS

or Ely 61462
Your Satisfaction Is Our Concern. co Lo U R TE LEVIS I o N s
K GATGAN TV, S ek BUSH, PYE, GEC, THORN, PHILIPS ETC.
e e e . Excellent Cabinet Condition.
pegmermsen aiemeapzn o ||| Genuine Change Over TV's and Repossessions.

GREEN CAT? 1000s of new components, T.V., radio,
and electronic items at unbslievably low prices. F?rob- LARGE QUANTITY SOLID STATE BUSH £1 o Each

ably the cheapest in the country. Send 40p for GREEN A N
cAT and rﬂ?ﬁ% FREE RECORD SPEED ﬁglcrATon. (Minimum quantity 5)
. Dept. TV2,
SRR TS LS e, GEC HYBRID PYE HYBRID MONO
Next to Union Jack Clothing Store, Leeds LS2 7EA. £5 £5 £3

Callers welcome at our NEW retail premises. 100’s to choose from!!

Open 9 to 5 Mon to Sat. Tel. 452045.
We export large quantities of TV's weekly. Can we help you?
Discount on Quantity Orders.
TELEVISION TUNER OVER 1,000 MONO TV's IN STOCK FROM £3.
100’s colour tubes suitable for reconditioning. Working colour TV's to order ie.
Bush 207/22" 21.C. excellent picture, ready to sell. Only £39.
CALL AND SEE OUR SELECTION

REPAIRS ALL TYPES WHITE GOODS
BR'T'SH, EUROPEAN, ﬁll types cﬂ Washilr]g mzchir;/es, Va%sd F:idges, Cookelr(s,Fetﬁ. Hoove(rj Auto’g, Eervis,
otpoint, Hoover rights, Vacs. 500 always in stock. Fully reconditioned Hoover

JAPAN ESE ETC Twin Tu%sgand Upright Vacs, all models. Phoneyfor details. "

PAY US A VISIT AND YOU WILL NOT BE DISAPPOINTED.

MEN-TU ELECTRONICS,
SALTERNS LANE, . .
FAREHAM, HANTS. BOLINGBROOKE STREET (PICKFORD BUILDINGS), BRADFORD 5.
Tel: 0329-235116. 3 minutes from Motorways. Telephone 0484 714413.
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COLOUR TV PANELS Fully Tested & Working

Line Frame

EX RENTAL C.T.V.'s F o on Deoge U8 Goms e Fows
e8n¥ o0 GEC 2040 5 5 7% 7+
DECCA 13/30 5 7+ 5 q
& REGUN TUBES oo s A ST 2
BUSH ‘7' 6* 15* 5 2.50 5%
THORN 8/8}K 12+ 7 o
PYE 4 450 5 10 4
RBM, THORN, DECCA, PYE GEC, AT : 5 10 o
GRUNDIG, ITT, PHILIPS G8, G9, G11, G8 R 2 10, 1 2
fitted with
JAPAN ESE *denotes exchange panel required. If exchange panel b?aen dv:'lxlctew
From £10 not available, please add £5 surcharge. e e
Also all modules from £4 untested. Post & packing: 1 panel £1.50; 2 panels £2.25; 3 panels £3.00. Hybrid panels do not include valves. Complete TV's

available also most standard sizes CRT's £10 FOR COLLECTION ONLY.

STARLITE ELECTRONICS, LAVITE LTD.

80 Como St., Romford, Essex. Viaduct Mills, Off Savile Street, Milnsbridge, Huddersfield, West Yorks. Tel: 0484 643273.
Telephone Romford 752537 Calors by appoimtment only.
London Code 3.
JABCO LOPT TESTER WIZARD DISTRIBUTORS
MONITOR TUBES This instrument is now used in hundreds of MANCHESTER
Service Workshops and Manufacturers with SPECIALIST DISTRIBUTORS TO THE
“GREEN" i eI | 1) STaADEY TV VR0 Soares
itca)g$§ and the unnecessary fitting of new W(E:S’IA(%%KN»%'GQS.L”G@PUGDEHSE EARRTTlS &
" o -9 . . RT's
U YUY g o e o W A TG | || RANK — THORN — PHILIPS - 7T -
trols to set up. - .
AW31 - 550GH fr?srt]r[ﬁ:tion bookl‘()et on testing many common TRADE COUNTER OPEN: 9-4.30
e | || B  hs CATALOGUE ON REQUEST.
overseas post by sea. £21 airmail. ail Order Enquiries Welcomed
MEN-TU ELECTRONICS LTD. J. BAKER & CO EMPESS STREET WORKS,
SALTERNS LANE, 1, Old Shoreham Rd. Southwick, e LN
FAREHAM, HANTS. Tel Besthtan SSA315. TEL: 061-848 0060

Tel: 0329 235116.

RANK BUSH MURPHY . CURE VIDEO INTERFERENCE
TRADE COLOUR TV s Stop |nterfenle(nce from spoiling yourdgf;-allr r%oo‘g-
TRANSFORMERS MOST MAKES & SIZES hﬁ%??v?’elﬁﬁté?sg %Eff |:’q3?f;c%%re§£ rr?rrr?chdéga:kt?;
LINE OUTPUT TRANSFORMERS ;ROM E(;O- DISCOUNTS s%i'?lnﬁ’iu‘égffé’dd% Bri] Tolecom.
2718 (T703A, T706A 5% & 10% OFF FOR 5+ & 10+. or details ring or write:
(1) Néw (Complete) ) £20.50 MONDAY-SUNDAY. FroaElides Technology, (Dept v,
- Telephone: 0502 68106.
(3) Less Focus Module and Tel: Southampton 814318 Trade enquiries welcome
Rectifier £10.50

2718 SPARES (T703A, T706A)

Pri. — £6.50, Sec. — £6.00,
Rectifier - £3.00, Lead — £2.50

T20, T22 (T705A) £9.00

LIMITED

Switch-mode Transformers

T114 A/B £8.00 214 Purley Way, Croydon, Surrey.
Genuine RBM Units Tel: 01-686 7951/2/3/4
B3 (Ol SERTR SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL

Add 15% V.A.T. to all Prices.

DISCOUNT For QUANTITIES COMPANIES.
WOODSDALE COMPONENTS ALL COLOUR TUBES HOT PUMPED AT 385¢c AND REBANDED TO
MR SKEHAN BRITISH STANDARD. 415 1972 CLAUSE 18-2,
34 Field End Road, Eastcote, 19" and 22" TUBES APPROVED. OTHER TYPES PENDING.
Pinner, Middlesex HAS 2QT.
01-868 5580 BRITAINS LARGEST INDEPENDENT REBUILDER FOR 21 YEARS.

Agents Office, callers by appointment only.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Television for .........ccoecveverenne

insertions. | enclose Cheque/P.O.forf ........................
{Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

Send to: Classified Advertisement Dept.

NAME ... et s ere e e s e sees e asvenaens TELEVISION
ADDRESS ..o e oo oo e King's Rench Towar. Stamford Bireee " 2012
London SE1 9LS. Telephone 01-261 58486.

...................................................................................................... Rate
33p per word, minimum 12 words. Box No. 80p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower. Stamford Street, London SE1 9LS. APR/83
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1 NOSTALGIA~COLLECTING
1900-1950s
Publishers of "The Antique Wireless Newsheet’
(Sample on Request)

The complete service for the collector and enthusiast
of Vintage Radio.

64 Broad Street, Staple Hill, Bristol BSI6 SNL
Tel: Bristal (0272) 565472 - 24 hour Ansaphone,Closed Mondays.

JAPANESE COLOUR TVs, Hitachi, Sony, Panasonic,
Mitsubishi, Toshiba, Sharp. Colourland TV. Trade
Only. 0484 863489.

CAMPBELL ELECTRONICS LTD.
Distributors of specialist spares to
radio and television service depts.
We stock semiconductors, I/Cs, special
T.V. and audio spares, service aids, rebuilt
CRTs etc.

Fast off the shelf delivery of stock items.

Send S A.E. or telephone for full catalogue
and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,
Dawiley, Telford, Shropshire.
Telephone Telford (0952) 502422,

OXFORD T.V. SALES
® WORKING COLOUR SETS
FROM £40.
BUSH, G8, DECCA ETC.
® EX-EQUIPMENT TUBES f8.

TEL: WITNEY 850062.

AERIALS

AERIALS & ACCESSORIES
QUALITY components at competitive prices. UHF 10
element from_£1.10. 18 element from £220. FM2
from £240. FM4 from £4.95. Lashing Kits from
£1.20. Wall Bkts. from 85p. Masts available 2’ to 20'.
Aluminium coax plugs from 10p. Coax cable from
£9.30. Full range of Accessories and Amplification
Equipment available.

Comprehensive price list on request.
§.C.S. AERIALS (Aerial Distributors)
14 Tanners Crescent,
Hertford, Herts. $G13 8DS
Tel: 0992 50478

BOOKS & PUBLICATIONS

ANY PUBLISHED, full-sized service sheet by return
£2 + L.s.a.e. CTV/Music centres £3. Repair data with
all circuits, layouts, etc. Your named TV or Video
£8.50. Free 50p mag. all orders, queries: TIS (TV), 76
Churches, Larkhall, Lanarkshire,

WANTED

WANTED PHILIPS/PYE G11 Colour TVs, any quan-
tities, Hornchurch 58513, Mr. Morris.

COURSES

CONQUER THE CHIP . . . Master modemn electronics
the PRACTICAL way by SEEING and DOING in
your own home. Write for your free colour brochure
now to British National Radio & Electronics School,
Dept. C4, Reading, Berks RG1 1BR.

STEVE BEECHING will be holding another 2 day
training Course, on 14th and 15th May 1983. If you
would like details, please ring or send a letter to:
NEWARK VIDEO CENTRE, 108 London Road,
New Balderton, Newark, Notts. Tel: Newark 71475.

FOR SALE

SPECIAL CLEARANCE

Colour TV's good working order
£25 each. Any quantities, most
makes and sizes available. Com-
plete non-workers £10 each. Mono
sets £2 each. Spare parts available.

Tel: (0203} 714213 or (041) 221 2146.

TRADE TELEVISIONS

® Wide range of used sets in good cabinet
condition.
@ Plenty of working sets — try ours!
@ Delivery arranged anywhere.
B.T.V., 39 St. Stephen’s Road,
Birmingham B29 7RR.
Tel: 021-471-3836.

WORKING PANELS THORN 3K-3K5 power, scan.
£7. Others available. 0305 820311 Ext. 3404.

AVOS8 MK III 13 Vols R.T.V. servicing books, 7 Vols
Television Magazine and many spares. Offers. 03446
2476.

REGUNNED A1 TUBES 22" £25.00. Mono £11. PIL in
stock. Ring first 021-773 8181, seven days till 8 pm.

TELEVISIONS, closing down clearance. Colour,
Mono’s, (1500s), spares, parts etc. £300 o.n.o. Ring
Dave 660 2699 (Croydon).

VIDEO CAMERA
FULLY INTERLACED
ONLY 3" x 3" x 6" better than 450 line
resolusion. Including 16mm lens. ONLY £160
inc. P&P. 24" Monitor £190 plus delivery.
I.T.S. 97 Marton Drive,

Blackpool, Lancs.
Tel: 0253 65089.

SITS VACANT

TELEVISION ENGINEER

METROVIDEO
ARE LOOKING FOR

A keen intelligent Television Servicing
Engineer capable of repairing colour
monitors & TV's and anxious to
progress into industrial video equip-
ment. We are a busy service company
based in SW. London, handiing the
needs of several large organisations
using mainly Barco, Sony & JVC Moni-
tors. Good opportunity for the right
self-motivated person. Clean driving
licence essential.
Tel: BRIAN ROTTGER, METROVIDEO

01-582 2088

SITS WANTED

MALE WANTS JOBS in London TV & Video
Engineering C & G Part [ & II. Tel. 249 4829.

TECHNICAL INFORMATION SERVICE

SERVICE SHEETS: full size by return — radio, mono, etc. £2 + large sae. CTVs & Music Centres from £3.

SERVICE MANUALS: Sole suppliers most obsolete equipment. Everything stocked to latest releases. Fantastic stocks
CTVs/Videos. E.g. AB23 £6.50; Autovox (early) £6.50. Tyne 5000/6000 Series £7.50.
COMPREHENSIVE TV REPAIR COURSE - Complete data almost every fauit. — Huge beginners section. — Only £8.50.

TV REPAIR MANUALS - All 12 for £75. — Mono portables {(new) £6.50. — Early VCR, £10.50.

CIRCUIT DIAGRAM COLLECTIONS IN HUGE BINDERS: British CTV (3) £42.50; Foreign CTV (2) £27; Early VHS/Phillips video
£15; Mono TV standard + portables £29.

REPAIR SYSTEMS (REPAIR DATA, CIRCUITS, ETC): Video 1, £24.50; Foreign CTV, £40; Mono TV, £31.50.

SAVE £12 - BRITISH CTV ONLY £60 — LIMITED TIME; Complete integrated TV Repair System £160.
Quotations/free 50p magazinelprice lists/etc for large sae.
£2 plus 8' x 10" S.A.E. for service sheet and manual catalogues with £4 vouchers.

PHONE 0698 883334 FOR FAST QUOTES - Open 4-6 daily, 11-1 weekends.
T.L.S., 76 CHURCH ST., LARKHALL, LANARKSHIRE ML9 1HE.

All other Data full-lengths.

30,000 SERVICE SHEETS IN STOCK. COLOUR MANUALS ALSO AVAILABLE

TV Monos, Radios, £2.00. Tuners £2.00. Tape Recorders, Record Players £2.00. Transistors, Stereograms
& Music Centres £2.00 + SAE. Also Colour Available. Car Radios £3.00 + SAE. All Radiograms £2.00.
State if Circuit will do if sheets are not in stock. All TV Sheets are full-length 24 12, not in Bits & Pieces.

All sheets from £2.00 except Colour. OLD VALVE Radios £3.00 + SAE 9" x 3"
C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882

MAIL ORDER
S.AEE.

BELL’S TELEVISION SERVICES for service sheets
on Radio, TV, etc. £1.25 plus SAE. Colour TV Service
Manuals on request. SAE with enquiries to B.T.S.,
190 Kings Road, Harrogate, N. Yorkshire. Tel. (0423)
55885.

TELEVISION APRIL 1983

SERVICES

VIDEO, HI FI, TELEVISION Servicing by highly
experienced engineers. Trade contracts required. Cap-
ital Electronics 01-675 2508.

SANDHURST PUBLICATIONS
Television Service Sheet Specialists
Workshop Manuals, large selection of
Japanese and European TV Sheets. Callers
5.30-7.00 pm. Upper Floor. Send S.A.E. for

Catalogue and Enquiries:
49C Yorktown Road,
Sandhurst, Camberley, Surrey GU17 7AG.

MISCELLANEOUS

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now. Phone C.W.A.S. ALARM 0274
682674.
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1 PHILLIPS DIY HOME SECURITY ALARMS K
DIODES B2V o MV 2209 v Send for details. Prices £54 to £112.
OA 47 8p | BZY 88c3v9 10p | SP 8385 25p
OA 90 8p | BZY 884v3 1% v
IN 60 Sp | BZY 88cav? Op Voltage Regulators
IN 541 S | BZY 88 6.8v 20 | 6V/78M06y 4
IN 914 Sp | BZY 88 6v2 20p VTS
IN 2069a 10p | BZY 88c12 %gII: / 7812
IN 2070 1 BZY 88¢22 fon | 12v/MC
IN 4001 % | St 308 | 12V/LM 340T12 |
IN 4002 10p | Y706 20p | 18V/MCT78M18
o P | va 0 | 24v/78M24 -
IN 4006 op | 1360 $p [ TIS 90 saudia
IN 444 10p | Y997 3 | 15 91
IN 4723 100 | All diodes at 10p in this tist 20 | TIS 92
IN 4751 10p | of one type ELO0 Y 14727
N 105 | Alternative diodes eg IN 4448/ | ) 3535
IN 5392 10p | BY 298 will be sent should we U 3845
5401 }3: be out of stock. MR 856 _ i 3
5928B
N i | R 103 Sop | MR 08 105 MARDAVE MODEL RACING CARS
IM 72255 30 R 2008 £1 ﬁ‘é 285 20p Nickel Cadmium Battery driven
IR 3051 10p | R 2010b £l | MR 852 20p Please send for details
15 164 1% | R 2040 o:;l, MR 854 10p -
52 sbria i% R 2257 SO | BYF 1204 }g',; Various Tools and Accessories
a
24, R 2323 15
gmg‘%’?“ % R 2461 i g}{g gi%g :g: Sellotape PVC Black oM 0
HLLEEZE }gg ﬁ %232,31)124 40p | BYF 3214 0p | 25mm x 20M S0p 50mm X 2 P
IT 2001 10p | R 2540 £1.25 | gyx 36/600 50p . ial dio) £1
[T 3002 1% | R2737=TIP31A  40p | By 38300 2% | Telescopic aerials (radi
ITT 4150 & | R2738=TIP41 30p | BYX 38/600 S0p ite oli £3.90
7633 10p | R2775=TIP4lc 40p | BYX 55/350 10p 1 Xcelite pliers
ZF 33 10p | R2928=BU 208 60p | BYX 71/350 20p . . £5
ZEI 1 | R2813 £1 | BYX 71/600 30p | Xcelite snips £3.90
ZF 11 B 23’.; ERSH SR P\ Xcelite cutters .
2F 13 i | R 3015 ] o i items in box with British
Zis 10 | R3019 8% | BYv %D 10p| GKN Supascrew kits; 180 items in box
i L i : Y £2.50
%E gz :Eg gg {82/04 s0p B::, :(:6 :50: made screwdriver. Was £4.99. ONL "
76D 39 lop | BU 108 o B VU meter P
ZPD 4.7 10 | BU 124 S0p BFY 50 15p ] 75
ZpD 10 iop | BU 126 ol Pull up large aerial P
ZPD 10 10p 137 S0p | BEY 90 25p ull up g
ZpPD 47 109 | BU e ial 75p
v }3: B ;(s)ga oo: BYW 56 2A/1000v ~ 8p| Portable TV aeria .
26V 16 1% gg 205 £1 | gF 960 30p | Neon screwdriver Op
ZPY 24 10p U 206 £1 £
70y 42 i% | BU 207 £1 | BER 81 %P | Pphillips snips
1 1.52 diode 10p . q £5
I %Z }§§ BU 2082 a XK 3123 sop | 2 way baby alarm/intercom with long leafds oulb
AL 2 £ an : harger, fuse/bu
71K 32 i& 38 g%o £1 | BZY 93 50p | Phillips universal battery tester/charger, o
g s 1o | BU 407 %p | gzv 1512 30p o
ZTX 107 1% | BU 426V 60p 18 30p este
ZTX 108c 10p | BU e | BZV 15/ 1000 ohm/volt £5
ok & a0 75p | BZV 15130 3P| Volt/ohm test meters po
21
d . sop | DZW 70c6v2 ‘| Eisenmann NICAD CHARGER 5.5V/150 ma
AT 384 10p 1A/1600v diode Op o . 50p
Es 1op | BUW 84 39 | A1 diode 1% §” x 4" microphone/speaker
%w %% }%g BUY 71 £1 [ Mitsumi tape motor  75p Remo 51.1 10p
ZW 43 1% | gsx 19 17p | Sankyo tape motor  75p " K . W il sop
with LW/MW coils
X’ 5% | BSX 20 17P [Swiss made 250rpmr240v | 7" Ferrite rod / ‘
24 ;; :z motor very smal e GEC remote panel. Main Front End Music Center.
AA 102 10p [ TIC 106a 3P nfrared 1ed el v VHF/MW/LW 13'x3f" £5
AN 1S 1% | e e 30 LD57CA 15 025/SN 74141/TBA Output Stage for music
AA 143 1® | TIC 116n 35p . s 1 £6 P
gﬁ 103c }g: TIC 126 40p | Mono scan coil 231 Cemhe'.' ;)
BA {g; :II; ;}g %ggm g G 8 transductor £ Hitachi portable Chassis g?c'ui,'“&:,pm (as pre-
Sﬁ 173 % | TIC 236m 30p | Thorn 4000 tube base £4 complete £12 vious ad
LY oitH s | TICV 106D A1 pots Thorn 3500 S0p . SONY 1400KV Chroma
Ba i 3 P ith AT 2076/55 GEC split di- e o
BA 202 8p T092 case 2KS5 Lin pot witl £10 OKV  Tuner
BQ 243 g A/400V) 10p | 40mm spindle 20p ode transformer SQ{qy 140 é er
248 n .
BA 3o & | TIP29C/A 20p AT 2048/11 LOPTI Mul- SONY 1400KV Touch
A 16 { TIP 30 30p . lard £2.50 button unit £3.50
BAWR1 T || el ‘22" KBL 005 30p 75v W/W 25 watt 25p 3 TV books/Electronic
T 1 | TP 32 e 2 30p . Systems/First steps into
Bb }823 {33 TP 33 S | KBLO 30p TV Sound Tuner Kit, TV/Guide to Printed Cir-
gg %5 {g; 1’1"{5 gg gg: {(\}(3)(1;404 15p ideal for TV sound on fﬁul‘_tls_ , Special :lffg‘l)'
1 A =R .
BoX 4622 15 | TIP 36 50p | woos 20p your Hi-Fi £9.50
BZX 61c110 op TIP 41 30p
BX 6120 168 | TIP 4lc 40p
61c220 1 TIP 42 30p )
PR B Ty 4o COMPONENTS
Z o TIP 49
6 -
BEX iﬁ’é ﬁ 11%1': 19 ﬂ 63 Bishopsteignton, Shoeburyness, ESSEX SS3 8AF
Al
Ez%x gt % |mP117 op SAME DAY SERVICE .
BZX 79630 S %PP i%(s) ggl': All items subject to ava.llablll‘t’y.
BZX 79043 % | TP 130 30p No Accounts : No (:ren:l.lth(:m;:| esr
B v g | TIP 136 3 Postal Order/Cheque with or
B2 3t 1op | TIP 640 o Add 15% VAT, then 50p P+P
BRC f3c13 oy [ TIP 2955 ) Add Postage for overseas
BIX g3y lop | F247 - Callers: To shop at 212 London Rd.,
BB 18 | e 1a00s 20 * Southend. Yel. 0702-332992
C -
BIXMent I |ME2osss o Southend. Tel.
TELEVISION APRIL 1983
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12/300 10p
Mains in 110-120-220-240V A.C. 50Hz A%a;;\tor(.) 'I:torultalack 125% 25
S E N DZ co MP 0 N ENTS and white camera. Power consumption: 12V A. Outp - 50330 10p
. voltage: 14V D.C. Dimensions 150mm (w) X 80mm (h) 2201350 30p
D. Whltwosl"t‘h: b s 120mm (d). ‘ 700/350 s
ishopsteignton oeburyness, Accessories: Mains lead 22/375
63 Bis pEssgx SS3 8AF. and video/audio remote (3)33/43&5 CVC 820HT fg:
Telephone: 0702 332992 cable (2 metres) . f:,',’
ADD VAT 15%, 50p P&P. : g’amo . i
Goods despatched on receipt of order. S sop
No Credit Cards Taken. . ;‘3‘%‘5‘80 ::pp
Shop at 212 London Rd., Southend. 330430 :.s,:
0.1/600
Transducer Hand Set insert, CVC32ITT £7.50 047/600 ::p
crystal, tranducer, 11C SAA 1124 EHT Split Diode Leads £1.00 0.1/800 ! p
& lead £3.50 0.047/1000 0p
PO g300 | 2550 0.01/1000 lg
THORN 4000 ultra sonic hand set | 11 TEZ Rank ! Rec & Trans . ) 0.1/1000 1
insert with 7 buttons (no case) £5 EL s el 611 Ultrasonie Vtext Universal Focus. Fies Pye, Thomn by 0(/)4 T :2"
A - P
ECL2060 ori panel. New £5| CVC-20-25-30 ﬁ.g transmltge{) 2GZ6C 674/02 £19 | Laree Type 32: é:gﬁ g£ o
G9 Philips 400 G22 C66/ Decca Small it Soit o 15p
4.000 Thom thick film. GEC 2110- 24.50 Infra Red (full ramote ITT Small for use with Spl s0p| o11.11000/1500 15p
G £1.00| 3a05 o £3:50 | transmitter) Dynatron TV Dl Unit __ £1.80] Gi18200/2KV 15p
00S1 012 E002 £1.00) 2040 GEC 54'50 62, 63. 64 £19 Thorn 3500 Focus Uni . K 200
00S1 012 010B £1.00| Gg Phili aic CTV 62, 63, 1 so= 0.12KV 15
00S1 018D ) £1.00) Decca 80 100 £3.50 | 40K Transducer 50p | RemoTVi2sP P | 100KV +
Rank/Toshiba preh unit LP1194 Pye 731 £2.50 TVI3 . P| 3n02KV p
0354 £9.50 (:.I%dég TVK 52 £390 | PHILIPS NES1IN £1.20 W}; 6533 210/8KV :::
1 i TV 0.00152KV
4Pushbuton unitpreh  £1.00| 1 ITHY § £4.00 | | M337M Reg. 30p | 1vio 10| 07 /zx% 100
poratge e % e00 | Thom T605 IVNENTOSS | rvag | ooV 10p
6 Push button VHF/UHF for portable “- pos 80V 6A 10p TV45 472KV 15p
v/cap. GEC-Decca type £7.00| LP 1193/63 £325 3 G 8n2/2KV 15p
CVC5 ITT £7.00 gg igg;gi 235 | 20 GEC Black Spark \;xllﬁlivlgir&fggcg“gsk 0.0082/2500 15p
A = o RS | ey :
oo L Ao for GEC 20%0,0 | New Philips Infra Red Transmites | G11 Line Driver - N ! 1ov
SO ERCIEEE £000 ocha Vol & brightness g7.00 | Transformer 35p o dats supplied 270KV 10p
Mains Droppers change o 2 SD350A BU208A  £1.00 ondensers 1000/10KV 10p
Pye 731 3+56+27R 50p| THORN Tuner Panel. 6 Slider G11 IF Detector £3.00 1500/16 gop 1200/12KV 10p
3500 Thorn 6/1/100 60p | Hots, Knobs, touch button. 1 3300/16 zgp
Thom 50/17/1K5 £1001 livzsonic transductor, ICs, G11 Teletext 10000/16 p
120/20/20/48/117 4000 515002 components & mains switch £3.75 Transmitter £19.00 2 38(/)2/;8 22: 3Sgloulﬂ-ClPS
270/10/6 for Thorn . .
1 8/3/20/707:’;9 . £1.10( GEC Portable Line Trans. £3.00 BG200/43 Tripler £3.00 680/25 “5’: ’Ir;lg/ranO/l 00/350v £2.00
Thomn 50-40R-1K5 S0p pmﬁ)‘-ked (full remote DECCA IF 80-100 £3.50 ;g%gg 10p | KT3/200/25/25/385v  £1.00
tr: T
ial Socket and Lead 35P | Phili 28200934 . Y 3300/25 20p | 47/220/350v
Aerial Socket and Lea ‘ :3??1!3(173%3/%24?(12 e G11 Time Base Panel £.12 00 o 25p | 150/150/100/100/100/
Pye, Thom, ITT, Thyristor, Philips | 737 /'cF cek 1826 £12 | AEC V/Cap Resistor Unit 5000125 25 | 330v .00
GIT 122 60p . £3.50 | UHF with IC SAS660 1500/30 305 | 2500/2500/63v 50p
3500 Triplers g SAS670 £3.00 3300/30 :lmp 470/470/250v S0p
Fonk Toshia Tube Bases 308 | gy o 15| 15020020000 70p
] O11 Tuner Units £6.00 | Thorn 900 Sound OP Panel | 1390733 P 0 p
peakers G11 Tuner _ NEW £1.00 | 220/40 J5p [ 100/200/32 sov el
6x4G11 250hm  £LO0] 1) ¢ Bunon Key Switch  £2.00 e 400/40 5P | 400/200/200/ d
54x24 3ohm  £1.00 50 U321 T/Unit on Panel 680/40 P | 200/200/100/300v
5x3 80 ohh:: gp G11 E/W Transformer P 40 ITT X 12(5)3528 % 200/350v + 300/100/32/ .
5x3 50 ol P g . 50p 15 g
phot onm s zii ;m : iﬁfsru::,m Vi T T O SATE® £3.00 200N 30| 200m00110052/3507 158
6x4 ISohm  £L0B | 55, T 10 for £1.00 B RANK IF Panels 2200/40 259 | 200/47/350v 60p
] 25p 00/200/100/16/
oo “Sobm  0p| G11 Sean Cos €500 | ExportSSMHz21Cs | 250010 12| 1003 200
X
73 lgohm  g100( L L 25p | TBAL20SB TCA2705Q£2.50 | 3300/40 30 | 30 00Ty ree
8x5 8ohm  £1.00 Z743 RANK IF Panel 750/50 zg 100/100/35v 60p
Fae Bohm 755 4000 Thom Power Supply 63,00 | Export 5.5MHz3 LC’s 12503 25p | 150/150/100/100/325v _£2.00
” dia 4000 mm Power Suppl .
= CCIMEDEDEREED (X3 || IR, 200050 e (1007350 + 300/200/10016/
) Diodes 8
BY 127 op | T NPV 6 Anp TOSGOR. | o e Unit VHF Sylvania 15/63 &
BY 133 e pe GTR Videon MTS900 BIP 2200/63 100 TR
By ;3; OEC I CBF16848. SN16861. o | VHF £2.50 | 250064 259 | cnta 10 )
BY 176 type 25p | SN1682 <P o dynamic correction 470/100 200 | Cva 11 g
BY 179 ;gl’ Thom 3500 IF Panel NEW  £3.00 panel £6 ?30101/105(9)”210 can coi 50p | CMa 33 g'so
g¥ }g; 10: Thorn Tuner Panel 6-100K Pots %0 CVC 20 Front panel with correction 25p ngA 1012 £5.00
BY 190 305 | Components NEW No Tuner£200 | o = & 100t | input panel £4 | 17250 0 100 | CMC 15 £10.00
BY 106 % 6 button 100K pots + cursors ¢150 | THORN 3500 Tuner panel 205 Cles 10p (CMC 16 f;ﬁ
BY 198 10p ( panel for varicap tuning - (ELC 1043/05 + potsy £7 | 4177250 tested SKV 25p | cMC 19 L
BY 204/4 8P | THORN 1600 mains lead: switch: CVC 40 PUSH BUTTON 221250 i g::g s as
fg %(1)8 1400 sp | 3 slider assy. £2.0 ASSY with sliders: complete ‘:(7)62/;(5)0 20p [ oMC 54 £10.00
BY 210/600 lgll: 5 bun;;“ touch tuner giglsgor/ with lamp assy + pots ~ £14 [ 1007230 “ 653: ME 56 ﬁ:g
BY 210/800 ITV1/2 video with ic q +5 GEC600/2 CMC 58
BY 223 fgp 570T £7.00 go\tlsc 5 Mains on/off - g %) 0/(2) 50 4g= e g%
P ; i X
g¥ %gg 15p l(ég:tml panel 5 sliders + mam‘sl' GEC Convergence panel (We | 5350 :P gxg g; 2 £4.00
BY 229/400 30p ] have 1000's) to clear £1 | 8/350 P | &me o8 £4.00
BY 237 5P | Tube base + base unit for 820 OMD 40 £5.00
BY 2?; {g: Furo chasss o G11 Teletext Decoder Panel £30 | cMF 25 £2.00
BY2 ic eletex
BY 29 iop | CVC ? IF panel and decoder £7.00 RANK & T Momsoric G11 Teletext Deco (720R)  £1.50 | cmr 40 e
BY 299 10p | GEC rabie o & Re30% | RANK & ITT Mains Remote Switch 2865 ohm £LS0 w10 a0
for Portable ! 5 ] g
BY 527 20p G11 Mains Switch £4.00
F247 109 | cvc 20125/30/35/40 decoder ITT Mains Switch 4 amp 3383 QMK ;(2, (untested) £1.50
XK 3123 305 | panel £19 1 GEC Mains Switch 4 amp 305 | SN 20 o
e CVC20/25/30735/40 decader g%mﬁtixasm\:iti‘;mh N 75p |cmP 10 £2.00
8 Trans. Prtipe " g7.50 | P! (37:5;: ) . ¢s | Mains Dropper PYE 3R5+15R +45R 30 [cup 1t e
rans. 21 -00 | CVC 40/45 IF panel L 06/2 y
Jit Diod: £12.00 Thyristor 600/4 amp C1 £2.00
g\lltjggo's%m [e)bde ITT  £10.00 { Mying Panel with switch and Gl)i Preh Red LED P/Button for C.H. Change 23: gﬁg i(l) 52700
CYC40 Spit Diode ITT  £10.00 |05 £150 | 55C2073 on Heat S’i_nk 130 NPN T11.:5C Azr(l)iﬁ Qs a0, £8.00
GEC 2040 - i HIBA Transductors TPC-
Ronk om0 TI04A B350 |t orm " ity | RANK TOSFIDA Transductors TRC Transformers Relay & - MU 30 o.%
Rank mono ? X X
it Reg & Component Unit , £5.00
Intemational Rectifier EHT Diodes G770/HV34 il;’:Kv 3for 8p 'SI’l:gm 1C board with 11 various sn 74 1Cs £ o " £5.00
6A/600V Stud Diodes 20p EHT Rectifier . CVC 5 Mains on/off 00 |VMG 24 + 45 £4.00
i wire ends 16Ky % +500K Pot on Panel £2.
S SIS & 25A473 PNP C/P 10p | +250K+100K+500K +50K




£1.00 | BD50Y 3op
TBA395 50p | TBA990Q BD310 30p
i 75p | TCA270 £1.00 | BDSIO 30
ELC1041;I}3!5R1:4llfllll;‘rf:l £6.00 SENDZ COMPONENTS %2338 £1.00 TCA2780 ﬁ.% BDS19 o
. : :
Evcc oI ishopsteignton, Shocburyness, | ToAHOC 1L | TCaue gtee |3
ELC2000 - g-% 63 B|shopstelgnto§|:,‘x 8A(I’=e \ . gﬁg?go S || S £1.00 | BDS35 3.3?3
EL2060 d . . BD544D
ELC2060 on panel Essex S 2 TBAS20  £1.00 | TCA6S0  £1.00 | BDS 30p
NEW £5.00 Telephone: 0702 33299 TBAS30 £1.00 | TCA660 ﬁ% BB 35p
U321 (UHF) Mullard ~ £6.00 ADD VAT 15%, 50p P&P. TBAS40 ET00 %ﬁgggo £1.00 | BDs% o
U322 gg}}l{g » 2-82 Goods despatched on receipt gf order. %22288 21'00 Teazo £1.00 | B0k %
pu i Callers By Appointment. 00| TeaTss 100 | DDSSI k
ELCI043/05 Thorn  £5.00 a Y k TBAS60CQ  £1.00 BDois 30p
n. CAS830 £1.00
Small V/Cap Mitsumi No Credit Cards Take gﬁgggc ﬁ:% ¥CEP1 o £225 | BFLIS §g=
UHE . 500 CA3089Q 0P | TBAG4IBX1 £2.00 | TDA440Q  £1.00 | BF127 20p
VHF £3. - : 4AE  S0p 00 | TDA1003A  £1.00 | BE137 20
. A 50 High voltage ceramic CA309 TBA673 £1. 208
VHF Rotary Mitsumi  £1.00 4 20 4 0 cers £1.50] CA90AE  £1.00 | 1547504 £1.00 | TDAI010 £100 | Brie 20p
Portable & rotary Tuners Mixed Mounting Kit for CA1310 £1.00 TBA750Q £1.00 { TDAI1170 . BEies 20p
i 2 50p TDA1190 £1.00
Sanyo & Mitsumi UHF £5.00 | p oo Trondcors 50p DM}Z:(’))“S s0p TBAS00 ;gp TDA1327A  £100 | BFI73 ;gp
e T VHF NSF':S 00 | 300 Rovston ™ f:i:g g‘émosm? 50p %22;85 703 TDA1412 op | BE7S 30p
ET021 DX " | 150 Electrolytics £2.00 [ M1025 £2.59 | 1BA890 £1.00 | TDA2010  £1.00 | BFizo 20p
Sylvania UHF VHF F6013 b 40p | M102485 £1.00 | 1o £1.00 | TDA2140 £3.50 | BFig 20p
X £ lSpBulbs £1.00 TDA2530  £1.00 | BFi&2 20p
g2t iny 100 Diodes £1.50 | MCa76p £L00 | 1oho200  £1.00 e 20p
Sylvama UHF £3.00 100 Fuses £2.00 | MC1327 . SN29848 SOP TDA 8'0 BF185 20p
Sylvania VHF £.00 | 100 W/W Res. £1.50 | MC1330 Sop | sN7a72N 20p | TDA2S0 30 | srios 2
Decca Bradford Tuner 5 %Oosf;;rb?é‘ E}l_],;n Res. il_]gg %giggg £l.0'0, gg;gég?/\N g% SheELN A gggg s
er Kn “
Buteon 6 Mixed UHF Acrial MCI3s8 L1001 5N76003  £1.00 | TDA2590  £1.00 | Brios 10p
NSF AEG UHF/VHF  £6.00 ! ith 4013 £1.00 1.00 | TDA2593 £1.00 | BF199 Op
Isolating Sockets, some wit MC1 . SN76018 £1. 50p | BF200 20p
Small Tuner DX 175- Tl £1.00 | MC14066BCP £1.00 | SN76010 £1.00 | TDA2560 L3 | B T
220MHz Auto Diodes MC14069 £1.00 SN76023N £1.50 | TDA2600 £3. BE224 15p
Changeover LD | Amp 1600v 7p [MCM2114  £1.00 | 2070083 £1.50 | TDA2653 g-% BF238 e
Bancl T gr0 | 3 Amp 100y 10p MEvsseeT floo | SNTGLIS S | TDAZG) oo\ RO
d P ‘ N 1
PDa;ell) T. switch Black knob: 30%6“%13&08/? Transistorsoo %23158 i g-gg SN76226 “.;32 §32§g§8 f}'% Br2sy gg
) 1 y SN76227 . BF258 p
Chassis or PCB mount 4p | with Heatsink T903 8v £ : £1.00
| gy Lt 0 SRR Eibe | Syiomey  el6 | DAz fhoo | B 2
TA760 £2.00 25
£1.00 | SAA1021 £4.00 SN76532N 50p | TDA3500 BF263p p
Quantity Reductions Taze02 £100 | SAAIOZY  £2.50 | o7 03 £.00 | SNIGE2AN  £LOD | Birzos i
BY204/4 T L | o SAA1025 £2.§0 SN76544N  £2.00 | SN16964AN oop | BEL 100
BY206 25 for £1.00 TAU);SO £1.00 | SAA1130 £2. SN76546 £1.00 | SN29764 G BE274 10p
BY210/600 25 for £100 | TAU: s0p | SAA1272 £.00 | 2000 £1.00 | SN297728N 0P | B0l 10p
BY298 3 amp/fast/R DL20A 80p | SAAS5000 £1.50 TBA480Q £1.00 | RGP30G lop BF324 gﬁ:
20 for £1.50 DG £1.00 [SAAS000A  £150 | 1BASED £1.00 | MPSA43 10 B A
BD239 %g :z: ﬁgﬂ DL70 £1.00 gﬁ?ggig g gg SN76650 ﬁp g?}gg 308 BF338 25p
MR856 i £1.00 SN76660 P BF355 30p
BU126 10 for £6.00 gtggg £1.00 | SAA5020 n.sg SN76620AN  S0p | E1222 %gp EEEH 200
BU208 10 for £800 | DL700 Delay Line SAA5030 £3.50 | 2070000 50p | MIE511 2% | Brse; 15p
BU204 20 for £8.00 umin : 50p | SAAS040 £2.50 SN76707N 75p | MIE340 P | BF367 15p
10 for £8.00 | MDL-CBL Min. D |SAAS0S0  £3.50 75p | MIE2801 30p | Br301 15p
ggfgg 10 for £8.00 | 3.15 Fuses 1;" SAS560 £1.00 | SNTOTON  el3n | MIE29% 50p | BF394 0
2SC2122A 10 for £8.00 Co-g .}laolﬁgn Lee Plug 12"; SAS570 £} % BIT6016 £1.20 | Sanikron Diode 30 gg%g 15p
Brass 10for 6128 | UHF Moduhsor COIRE e300 | SA3660 £190 1 ML236E €150 | SKE262/04  30p | BEA 30p
BD136 LOKOr L2 | Tabta Red Emining Diode 30p | SAS670 SO | Miz3s £1550 | SNe5S0/3R __ £1.00 | BFias 0
ol SL901 : ML238B £3.50 Transistors BF457
NE286H Small Neon Lamps SL918- £1.00 ra 20p | BF458 30p
Mixed Packs 5p £2.50 | BTTS822 ACI2] p o 30p
Pack of mixed coloured £1.00 S‘Eﬁ;rd 5 Watt Amps. ’s %]ip{ ;Zh(')igD s0p a{gg% 8- £1.50 QE{ gzlg ig; gggs %p
wire . LP1162 New p £1.50 AC133K 20p | BF469 p
25 LED red/yellow/ Tube A31/510 £5.00 TA‘[:‘;;g 30p | BTT8124 :}gg ek 20p | BF470 ggg
green £1.50 | Luo 7300 TA s 75p | BTT8224 . AC176 20p | BFas0 -
20 1/C Holders £L.20 | e Hitachi £12.00 | TAAS ) ¢1sp | TDA2522 £1.00 | 100 20 | Br3os oo
20SmalLED Red  £1.00 | 15'Tube Hinchi ___gaoo |TAACIL  £150 Upciese  sisy | ASIK 20p | BFeos 10p
all LED Red d — - B 30p
%83% Turn 100K Pots 2;'% Angll‘_‘sezg;‘;"(e?d Clrc““sil-““ 122%2) ﬁ'& KT3 25D 200 Line e Do §2§ BF758 e
100 Mixed Transistor . 40 g Lo ¢ £2.00 ACY21 25p | BF761 p
BAV40 P | TBAI20A 40p | Transistor - sob | BFgss 30p
20 Convergence Pots 80p i 50, 40 AD143 p o
100 Mixed Stk £1,00 | BRC-M-200 o0p [T e | Semiconductos | AD\4 ok | BEeT 15p
Lo 000 | CAZT0CE S0p | TBA120B 40p | BTI00A Lo | Anss/'t PR | BER &
20T e e | cazrocw 50p | TBA120SB 0P BN EEE (O 25 | BFRS2 7
30 Presets 50p 50p U 40p | BTI06 Plastic ~ 50p | AF232 25p | BFR79 15p
40 Pots £1.50 | CA3065 LLLD BT11-BT120 £lea U113 £1.20 | BFRS1 15p
£3.50 | IBAL20C 40p BT109 £1.00 31)43?/438 on BFR87 155
Tyne T/V I.C. SN76545N 51'00 ;gﬁi:gl £1.00 | BT138/10A 70p | heat sink ggp g;—%{i ls:
V198 W LR HEIFg IO JUB RO G B bl e 75p | TBA950 £1.00 | BDSO7 P :
Eisenmann Nicad Charger 5.5v 150MA I Filters
VC 9 power supply
10pJ/jBIIS = £1.50 | 5-5MHz 15p
£1.00 | BC172 10p | BC337 5 board .
ggéz “8': %gggg/\ 15p | BC173 :gp gg:z;ﬁ :g; gg{%i (metal) 51.% CVC 20/2 mains 0 GMS:SSK zgg
S N R = ]| 200 BT
FX29 P 10p } BC350 b . q
gn(m 25p [ 2SD350A n“t'bo gggi w: BC365 10p | BD132 ggp CVC 2073 chassis  £30.00 o Thyristors £1.00
BFY50 15p | 2SK30A | Bclss 10p { BC384 10p | BD135 30| FED4/1220/4 3 pin ITT | BT f.00
BFY90 Hd v 30p | BC204 10p | BC304 100 [ BB140 30| 1. MFD 4 Amp Mains B2} e
43 P 1 BC413 .
BSv9% 10p | BC107 10p | BC207 1op | BCa14 10p | BD176 25p| Filters 50, BRC4443 75p
BTY80 20p | BC108 100 | BC212 10p | BCal6 i0p | BD202 sp| ITT Mains Filter. 1/25%p T
BSX19 17p { BC109 P Bcoia 10p | BC440 30p 30p| CVC 20 to 45 chassis AJ400V Miniature  10p
BSX20 17p | BCI13 10p 3 10p | BC447 10p | BD207 5| Pots 10 k with Switch 25p | 2 ! o
Nox2 s | BoILs 1op | Bats 8p | BCsd 12 [Bnos2 30| Pots 47 k with Switch 25p G11 Thyristor o
2N2 1
2N3085 40p | BC116 10 gg%iz 8p | BC436 10p | BD226 2‘;; Mullard Surface Wave G11 Teletext Decoder
Nases 100 | Beiss 10 | B30 Sp | BCaeo Ton | BD323 30p| Filter RW 153P Colour | Panel Philips ~ £30.00
2N4355 10p [ BC139 zsl’ BC33| 10p | BC462 10p | BD233 30: Filter a0p
2N44a2 £1.00 | BCL41 250 | BC232 10p | BC463 10p BD?; 30p| TV Filter Thermistors
25983 “Sop | BC143 25p | BC257 100 | Besry i0p | BD239 P! Mullard Surface Wave | VA1104 35p
2N6099 40p [ BC147 :gp gg%gg 10; BCS32 10p 805433 ggg Filter RW 154 Colour ITTP7266312 }gp
2N6348 20p | BC148 100 | BG300 30p | BC546 18p | BD250a 20p| TV Filter 40p | PTH451 AOR P
25B407 Sanyo Bl 10p | BC301 30p | BC547 Tep)(nio=2 e PT37P Fits Pye &
TO3 10p | BC153 l('l’ BC303 30p | BC548 10p | BD253B 20; Crystal T/V Bush 25p
e 100 | BC137a 10p | BC307 oeliee 105 [BD332 2| T)y 4433-619KHz 50p | PT34 20p
S 10p | BCI58 100 | BG30 133 BC558 19pJ[|BOCILS 25p| 6 MHX Crystal  S0p 50
25C1030 £100 | BC160 250 | BCa27 10p | BC559 10p 1 BD433 25p | 8.8867-238KHz Min 50p | BLY49 P
£1.00 3 P
Raw RIS Wl WS




