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

Zl 300 mixed § and  watt and minia- 720 10 Assorted switches including:
ture resistors £1.95 Pushbutton, Slide, Multipole,
z2 150 mixed | 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 10 Mixed 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
77 300 mixed Printed Circuit B9A,EHT,etc. £1.00
resistors £1.45 225 10Spark Gaps . £1.00
Z8 100 mixed High Wattage 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
713 1 1b Mixed Hardware, Nuts, Bolts, Z31 5CTV Tube Bases £1.00
Selftappers, “P” clipsetc. £1.20 732 10EY87/DY87EHT bases £1.00
Z14 100 mixed New and marked Z33 20 xPP3 Battery Connectors £1.00
transistors, all full spec. includes: 734 6 x Miniature *Press to Make”
PBC108, BC148, BC154, BF274, Switches, Red Knob £1.00
BC212L, BC238, BC184L and/or 735 12 SubMin S.P.C.O. Slide
Lotsof similar types ONLY £4.95 Switches £1.00
(Z14A) 200 Transistors as above but Z36 12 Min D.P.C.0O. Slide Switches £1.00
including power typeslike BD131, 737 8 Standard 2 Pole 3 Pos Switches  £1.00
2N3055,AC128,BFY50etc. £9.95 738 4 xHP11 Batt Holders
Z15 100 Mixed Diodes including: (2x2 Flattype) 4for £1.00
Zener, Power, Bridge, Signal, 739 3.5mm Jack Sockets, switched,
Germanium, Silicon etc. All full enclosed Type 8for £1.00
spec. £4.95 Z40 100 Miniature Reed Switches £2.30
Z16 20IN4148 Gen Purpose Diodes  £1.00 741 100 Subminiature Reed Switches ~ £4.20
717 201N4003/10D2 £1.00 742 20 Miniature Reed Switches £1.00
718 20 Assorted Zeners. 743 12 Subminiature Reed Switches £1.00
I watt and 400 mw £1.50 ZENERDIODES
High quality COAX PLUGS Ov7.2v7,4v3.4v7.5v6.6v2. 6v8.
silvgel' (:)lateg pin, grub screv\: R.B.M.USERS 7v5.27v. 30v. ALL 400mw.
fixing. 5 for £1 LOOK! 10 of onevalue 80p
COAX COUPLERS 5 for £1 No more¢ messy soldering. 24 pin 10of each £6.60
COAX FLYING 1.C. sockets for SL901 etc. 1.3 watt, 12v, 13v, 18v, 47v
SOCKET 3 for £1 SPECIAL OFFER: 5 for £1.00 10 of one value £1.00
100 for £12.50. 10 of each £3.00
1pf 63§LECTROLY2-(I)1¢$ £1.00 DIODES
1pf 350v 10 for £1.00 25 x IN4002 £1.00
2.2uf 63v 20 for £1.00 SPECIALOFFERS 100for £2.50
4uf 350v* 10 for £1.00 100 Assorted Polyester Capacitors. 20 x IN4003 £1.00
L0pf 25v 20 for £1.00 Mullard C296s and others 100 for £3.00
22uf 16v 20 for £1.00 1601 -400v only £2.00 20 x IN4005 £1.50
100puf 25v 20 for £1.20 100 Assorted Mullard C280's 100 for £5.00
160uf 25v* 20 for £1.50 Cosmeticimperfects etc. £2.00 20 x IN4148 £1.00
330uf 25v 10 for £1.00 200 Mullard Miniature 100 for £2.50
400uf 40v* 8 for £1.00 Elcctrolytics Cosmetic imperfects
470uf 25v 10 for £1.00 ete. £2.00
470uf 35v 8 for £1.00 PACK OF EACH £5.00 10 x BYX10 £1.00
1000uf 35v 6 for £1.00 12xBY127 £1.00
1000uf 40v* 5 for £1 8 x BY255 (3A 1,300V) £1.00
*Axial. All others are Radial. 12V BULBS on leads. Suitable for 10 x BA158(600v 400ma) £1.00
most VIDEO RECORDERS. IN5402 3a 200v 8for £1.00
CAN TYPES 4 6A. 100V. Bridge Rectifier.
22uf 375v (3 pin) 50p [Upleachiifonli2 Very small. 80p ea. 3for £2.00
S0uf 250v (3 pin) 50p 1.Cs
100uf 350v 80p CA270ALE£1.00 6for £5.00
fgggﬁg ooy “(;0“‘; CAR RADIO MC1327P £1.00 6for £5.00
SUPPRESSOR KIT TBA120SB 50p each, 5 for £2.00
2,200pf 40v 60p Comprises: in i ial . TBA820 £1each, 6 for £5.00
2.200;1.{ 63v 70p prises: In une acrial suppressor, TBASI OP £1.00 ‘6 f £5 00
3.500pf 35v 50p power lead suppressor and clock/ 5 O or £0.
250uf 400v ITT/RBM £1.00 accessory suppressor. With leaflet. 555 Timer 30p 4for £1.00
6.800pf 70v £1.00 ) £1.95 each, 10 for_£_12 TAA 661B£1.00 6for £5.00
16‘000‘“- 40v £1.00 Further Discount on large quantities SN76660N 50p Sfor £2.00
“MITSUMI’’ MINIATURE ROTARY
UHF TUNERS THORN SPARES
Single nut fixing as used in various JAP portables £3.95( "3500” Transductor ) £1.20, 3 for £3.00
“Mitsumi” varicap tuner “AM-UF-125". £4.95| 3500" Focus Assembly with VDR 130

8500 Focus Assembly. Rotary type

£1.50, 3 for £4.00

*8500™.0022 2000v Line Capacitor 10 for £1.00

SPECIAL OFFER *1590/9 17 Portable metal boost Diode (W 11) 5for £1.00

PHONO PLUGS, metal with plastic tops. Red, grey or black. ~1500" Bias Caps 160uf 25v 20 for £1.50

20 of ONE colour £1[  1500" Jellypot. L.O.P.T. Pinkspot £3.50

20 of EACH colour £2.50 | -900/950™ 3 stick triplers £1.00, 3 for £2.50

100 of ONE colour £4]  -950™ Can. 100 + 300 + 100 + 16pf £1.00
100 of EACH colour £10

SPECIAL OFFER
LIGHTWEIGHT STEREO HEADPHONES. Good quality with
3.5mm stereo jack plug. £2.95 each, £25 for 10. Further discount

available on large quantities.

SSi106(BT106) 75Speach
3for £2.00, 10 for £5.50

THYRISTOR CONVERGENCE POTS
S0 100, 200, 304, 500 1009
20002, 1K. 8 of one type £1.00. 8 of

cach type £6.00.

Z44 TO3 Mounting kits (BU208) 8for 60p
745 T0O220 Mounting kits (TIP33) 10 for 60p
746 TO126 Mounting kits (BD131) 12 for 60p
47 Pack of each Mounting kit. All

include insulators and washers £1.50
748 3a 1000v Diodes (IN5408 type) 8 for £1.00
Z49 Brushed Aluminium Push Button

Knobs, 15mmlong x | Imm Diam.

Fit standard 34mm square shafts

10 for £1.00
750 Chrome finish 10mm x 10mm Diam
as above 10 for £1.00

Z51 Aluminium Finish. Standard Fitting

Slider Knobs. (Decca) 10for £1.00
752 Decca ™ Bradford” Control Knobs

Black and Chrome. +” Shaft 8 for £1.00
Z53 Tuner P/B Knobs, Black and Chrome.

Fit most small Diam Shafts,

ITT, THORN,GEC etc. 8for £1.00
Z54 Spun Aluminium Control Knobs (ITT)

+” Shaft, suitable for most sets

with recessed spindles 8for £1.00
755 14 Pin DIL 1.C. Sockets 12 for £1.00
756 16 Pin Quil I.C. Sockets 12 for £1.00
757 16 Pin DILTOQUILI.C.

Sockets 10 for £1.00
758 22 Pin DIL1.C. Sockets 10 for £1.00

759 BYA Valve Bases P.C. Type 20for £1.00

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

Type VIBP60E £20 each.
Brand New and Boxed 3 for £50
THORN “VIDEOSTAR” 3V25/26 Nicad

pack. Type VA214. Also suitable for J.V.C.
etc. Brand new and boxed. £20 each, 3 for £50.

THORN “VIDEOSTAR”’ Nicad packs. Same
as above but secondhand, untested. Contain 10
“C*’ size Nicads (HP11) which can be replaced
if necessary. £10 each, 3 for £25.

MISCELLANEOUS

BG100 tripler for CVC45 etc.
Line output transformer for
RBM823A £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.

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

24" x 2" x4" complete with 9 foot coaxial lead and plug.

With connection data £3.00 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 plug. £3.00 each
GEC 2010 Transistor Rotary Tuner with AE, SKT, and
leads £1.95 each, 3 for £5.00
Bush CTV 25 Quadrupler type Q25B equivalent to ITT

only £3.50

TU25 3QK £3.00 each, 2 for £5.00
Focus VDR Rods 2§"x{". Suitable for GEC.
Decca etc. 75p each, 3 for £2.00

Grundig UHF/VHF Varicap Tuner for 1500GB, 3010GB.

£12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) suitable for split Diodes
sets 1m long 60p each, 3 for £1.50
EHT Cable 30p per metre, 10 metres £2.50
4.433 Mhz CTV Crystals 70p each, 3 for £2
750 24 Loudspeaker 60p each, 4 for £2
6 MHz sound filters, ceramic 3 pin
“TAIYO™" t

ype 50p each, 3 for £1.00
PYE CT200 Control Knobs

8 for £1.00
Degaus VDRs. 14 diam, for RBM etc. 5 for £1.00
Mains Neons 10 for £1.00
2k2 Screened Resistors.
White ceramic, 9 watt. with fusible link. 8 for £1.00

E.H.T. Discharge probe, with heavily insulated handle,
with lead and chassis connector. 60p each, 3 for £1.50

UNIVERSAL TEST LEAD KIT
Comprises: Red and black meter leads with 14 inter-
changeable probes, clips, points, plugs etc with screw
(R, ONLY £2.50

I.C. EXTRACTING TOOLS

Small 9%0p Large £1.20

SMART ALUMINIUM FINISHED
{” SHAFT KNOBS
§" diam. ldeal for TV or Hi-Fi.
10 for £1 100 for £8

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 days for delivery. Most orders despatched same day.
ZED PACKS now available for CALLERS 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, 1984, 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., King's Reach Tower,
Stamford Street, London SE1 9LS.

SUBSCRIPTIONS

An annual subscription costs £11 in the
UK, £12 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BINDERS AND INDEXES

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 £1.20p 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 shouid
enclose a stamped addressed envelope.

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

Servicing the Tandberg CTV3 Chassis
Peter H. Dolman, T.Eng. (C.E.l)
The excelient performance that this, the last true
Tandberg chassis, can give makes it well worth attention.
Simple LOPT Tester
Though simple this tester is effective and easy to use.

Songs My Grandad Taught Me Les Lawry-Johns
As a prelude to the more chaotic than usual conditions
experienced at the counter.

The Case of the Curious Cossor
The Cossor 901, who's basic design dated from pre-war
days, was an odd set indeed.

VCR Clinic
Fault reports from Steve Beeching, T.Eng. (C.E.l.), Derek
Snelling, Mike Sarre, Mike Phelan, Mick Dutton and Les
Harris.

Into the 90s with Neon Tester
With less and less basic TV servicing required, does the
"analogue engineer’ have a future? The many types of
video hook-up calied for and the coming of satellite TV
should provide plenty of work for many a day.

Next Month in Television

Test Report
The AVO 2001 digital muitimeter has been given a
lengthy test in the workshop.

Starting a TV Servicing Business
Practical advice on how to go about setting up your
own servicing business.

Is Moonbounce DX-TV Possible?
An investigation into the possibility of receiving
moonbounce DX-TV signals.

Confrontation with a Sanyo Steve Beeching, T.Eng. (C.E.I)
The curious fault with this machine called for a design
modification.

TV Fault Finding
TV fault notes from Mick Dutton, Richard Roscoe, John
Coombes, Michael Brett, T.Eng. (C.E.l.) and George R.
Wilding.

Second-hand TVs: Thorn 1500 Chassis Malcolm Burrell
Steps to take and points to consider when overhauiing
a 1500 for rental/resale.

Letters

VCR Servicing, Part 25
The Ferguson 3V24's mechacon system.,

Jim Littler

Chas E. Miller

Harold Peters

Eugene Trundle

Tony Thompson

Dr. S. C. Giess

Mike Phelan

Bush Whacking Bob Walker
Some problems with an A823A chassis.
Long-distance Television Roger Bunney

Reports on DX reception and conditions, phaser units
for interference suppression, and news from abroad.

Service Bureau
Test Case 254

OUR NEXT ISSUE DATED MARCH WILL
BE PUBLISHED ON FEBRUARY 15
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MANOR SUPPLIES

NEW MKV CHEQUERBOARD & PAL COLOUR
TEST GENERATOR FOR TV & VCR.

TEST g L g
DEMONSTRATIONS } 1. ST BARS
AT 172 4 '
WEST END LANE i y

% 40 different patterns and variations.
% Broadcast transmission accuracy (fully interlaced sync
pulses with correct picture blanking).
* EBU colour bars, BBC colotr Jbars, whole rasters & split
bars (specially useful for VCR service), white, yellow,
cyan, green, magenta, red, blue and black.
Chequerboard.
Mono outputs with border castellations, cross hatch, grey
scale, vertical lines, horizontal lines and dots.
UHF modulator output plugs straight into receiver aerial
socket.
Additional video output for CCTV & VCR.
Facilities for sound output.
Easy to build kit. Only 2 adjustments. No special test
equipment required.
Mains operated with stabilised power supply.
All kits fully guaranteed with back-up service.
Also available with VHF Modulator.
Price of Kit £80.50
" De Luxe Case (10"x6"%2{") £8.50
Optional Sound Module (6MHz or 5.5MHz) - £4.50
Built & Tested in De Luxe Case including Sound Module
£120.75

* %

* %% % %%

{SPECIAL TEST,
LTELEVISION' Post/Packing £2.50
i_DEC. 182 ,A]] above prices include VAT 15%

PAL COLOUR BAR GENERATOR (Mk4)
T 75 yATH' SUCCESS{»};[:L_YEAR'

i

wik

‘o b

&

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

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

PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£34.50. DELUXE CASE £8.50. BATT HOLDERS £3.20.
MAINS SUPPLY KIT £4.80 (Combined P&P £1.80).

MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.80 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £78.20 + £1.80 P & P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £6.60.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

MANOR SUPPLIES TELETEXT ADAPTOR KITS

MK 1 (Texas XMII) Cable remote control £158.70 p.p. £2.80.
MK 2 (Philips/Mullard) Infra-red remote control £198.40 p.p.
£2.80.

Further details on request. Tel 01-794 8751/7346

Goods available if in stock immediately over shop counter (Mail order
between 3 days and 1 week from receipt of order).

TV SERVICE SPARES

BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
- TECHNICAL EXPERTS

TELEVISION MAGAZINE PROJECT PARTS
NEW COLOUR PORTABLE TV
MONO PORTABLE TV, SMALL SCREEN MONITOR
LISTS AVAILABLE, PANEL TEST SERVICE

SPECIAL OFFER

PHILIPS G8, G9. IF/Chroma Panels. Complete £15.50 p.p. £2.00.
PHILIPS UHF MODULATOR (AUDIO & VIDEO INPUT) £17.25 p.p. £1.00.
MULLARD TELETEXT DECODER + INTERFACE suitable for Thorn,
TX10 £69.00 p.p. £1.80. (Decoder only £57.50 p.p. £1.80).

SAW FILTE gl" AMPLIFIER PLUS TUNER COMPLETE AND tested
for T.V. SOUND & VISION £32.80 FPP £1.20.

THORN TX9, TX10 SAW FILTER IF PANEL £9.80 p.p. 80p.

PAL DECODER KiT FOR RGB MONITORS £31.00 p.p. £1.00.
SPECIAL OFFER TEXAS XMII TELETEXT DECODER NEW & TEST-
ED, AT REDUCED PRICE £46.00 p.p. £1.60.

PHILIPS-PYE G11 TYPE TELETEXT DECODERS £28.75 p.p. £1.60.
TELETEXT 23 BUTTON DE-LUXE HANDSET WITH 5 YDS. CABLE
£7.80 p.p. £1.20. XMII STAB. POWER SUPPLY £4.40 m) £1.20.
CROS% HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
1£12.65 p.p. 60p. (ALUM CASE £2.90 DE LUXE CASE £5.50 p.p. £1.20)
ADDITIONAL GREY SCALE KIT £3.35 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £23.00 (VHF version also avail-
able). ALUM CASE £2.90 DE LUXE CASE £8.50 p.p. £1.80.

CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £32.20 p.p. £2.80.

BUSH Z718 BC6100 SERIES IF PANEL £5.75 p.p. 90p.

BUSH A816 IF PANEL (SURPLUS) £1.90 p.p. 90p.

DECCA 80, SERIES, IF, FRAME T.B. £5.75 each p.p. £1.40.

DECCA 80, LINE SCAN UNIT salvaged £11.50 each p.p. £2.00.

GEC 2040 Convergence panels, Decoder panels £2.88 each p.p. £1.50.
GEC 2040 IF PANELS £3.22 p.p. £1.60.

THORN TX9 PANELS ex factory for small spares. Includes L.Cs &
Semiconductors etc. £5.75 p.p. £2.00.

THORN TX9 PANELS salvaged ex factory for spares incl. LOPT & mains
transformers £11.50 p.p. £2.80. :

THORN TX9 PANELS ex factory salvaged complete cond £23.00 p.p. £2.80.
THORN TX10 T.B. PANELS salvaged ex factory £17.25 p.p. £3.00.
THORN TX10 SIGNAL BOARDS salvaged ex factory £17.25 p.p. £2.00.
THORN 3000 LINE T.B., PCB £5.75 each p.p. £1.30.

THORN 8000/8500 IF/DECODER PANELS salvaged £3.70 p.p. £1.80.
THORN 8000/8500 FRAME T.B. PANELS salvaged/spares £2.88 p.p. £1.40.
THORN 9000 SERIES TOUCH TUNE REMOTE CONTROL UNIT
PLUS ULTRASONIC TRANSMITTER HANDSET £19.32 p.p. £1.84.
THORN 9000 IF/DECODER PANELS Salvaged £5.75 p.i). £1.60.
PHILIPS G8/G9 IF/DECODER Panels for small spares £1.75 p.p. £1.40.
G8 Decoder panels salvaged £4.25. Panels for spares £2.00 p.p. £1.40.

G9 Scan Panel. Basic PCB in fibreglass £16.68 p.p. £1.80.

GRUNDIG 8630 Series Varicap Tuners £7.82 p.p. £1.00.

VARICAP, U321, U322, ELC 1043/06 ELC 1043/05 £7.82 p.p. 80p; G.I.
gg;e é«;%l&v)/ 1043/05) £4.00 p.p. 60p. MAKERS VARICAP CONTROLS

e

4PSN £8.60, A823 4PSN £5.50, Decca 6PSN £6.70 p.p. 80p etc.
SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL IT
UHF/VHF £2.10 p.p. £1.00.
BUSH “Touch Tune” Varicap Control Z179, Z718 types £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. DECCA Bradford 5 position
£2.88 p.p. £1.80 etc.
T.V. SOUND IF Panels £7.82 p.p. £1.00.
LOPT TESTER Serivice Dept approved £17.82 p.p. £1.20.
LOPTS NEW & GUAR. P/P Mono £1.35p, Colour £1.45p, Bobbins 80p.
BUSH 161 10 186 (twin panel)........ X R.B.M. A823 ... £5.60
BUSH, MURPHY 774 series .......... £9

BUSH, MURPHY A816 series . £11.30
FERG., HMV, MARCONI, ULTRA .B.. b % .. £6.44
950, 1400, 1500, 1580,1590, 1591 .. £6.80 £10.15
THORN 1600, 1615, 1690, 1691 £10.50 100 £10.15
GEC 2000 to 2038 series ... £7.80 GEC 2028, 2040, ..£6.70
GEC series 1 & 2 .... £9.20 GEC 2110 Series .. £12.20
INDESIT 20/24EG ... £8.80 ITT CVC 5 t0 9, CVC20.. £11.30
ITT/KB VC 200, 300 .. £8.80 ITT CVC25, CVC30 series ... £10.15
MURPHY 1910 to 2414 (twin panel) £6.80 PYE 691-697 ... £11.50
PHILIPS 170; 210, 300 SERIES .... £8.80 PYE 713, 715 .. .£7.85
PYE, INVICTA, EKCO, FERR. PYE 725 (90°) 731 to 741 £10.60
368, 169, 569, 769 series.............. £8.80 PHILIPS G8 ... £10.15
- SPECIAL OFFER PHILIPS G9 ... .
DECCA 20/24, 1700, 2000, 2401 ... £4.40 PHILIPS 570, 5 £7.
GEC 2114)/Junior Fineline .. £3.25 THORN 3000/3500 SCAN, EHT ... £7.85
PYE 40, 67 .........c....0. £2.00 THORN 8000/8500/8800.. £
KB VC ELEVEN (003)... £2.00
KB VC1

OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.

TRIPLERS Full range available. Mono & Colour.’

Speciai Offer: Thom 1400 5 stick EHT Tray £1.72 p.p. 65{’.

TRANSDUCTORS suitable for G8, A823, Bradford etc. £1.72 p.p. 60p.

6-:3V CRT Boost Transformers £5.80, Auto Type £3.20, p.p. £1.20.

CALLERS WELCOME AT SHOP PREMISES

THOUSANDS OF ADDITIONAL ITEMS INVITED, ENQUIRIES

LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

Telephone 01-794 8751, 794 7346

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St (St. Pancras, Bedford)
W. Hampstead (Brit. Rail) access from all over Greater London.

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
ALL PRICES INCLUDE VAT AT 15%
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You won't hetter
these BTC bargains!

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

L OUR HYBRIDS

00 DECCA BFD 30 UNTESTED WORKING
TELPRO ONETOTEN £20.00 ONETOTEN £28.00
KORTING ONETOTEN £2000 ONETOTEN £28.00

PYE 697, GEC 2040 OVERTEN £1800 OVERTEN £25.00

SOLID STATES

PHILIPS G8'’s UNTESTED WORKING

2-CHIP BUSH/MURPHY ONETOTEN £2800 ONETOTEN £45.00
GEC 2110, 8500 ONETOTEN £2800 ONETOTEN  £4500
3500 VARICAPS OVER TEN £2500 OVERTEN £40.00
P/BUTTON HITACHI's OVERTEN £2500 OVERTEN £40.00
18" PHILIPS ONETOTEN £2800 OVERTEN £40.00

1-CHIP BUSH/MURPHY UNTESTED WORKING

THORN 3000, THORN 8000 ONETOTEN £2200 ONETOTEN £35.00
18" PYE's ONETOTEN £2200 ONETOTEN £35.00
ROTARY JAPS OVER TENS £30.00 OVERTENS £40.00

LATER SETS UNTESTED WORKING

ie. THORN 9000 ONETOTEN £4500 ONETOTEN £5500
TOUCH TUNE SETS ONETOTEN £4500 ONETOTEN £55.00
etc. OVER TENS £40.00 OVERTENS £50.00

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

SPARES PANELS, TUNERS, LOPTS, TUBES, STANDS, INDOOR AERIALS.
ALWAYS IN STOCK — NEW OR S/HAND ABOVE SPARES INCLUDE BRITISH & CONTINENTAL TV's.
PLEASE RING OR WRITE FOR QUOTES.

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. cB:RADFORD

BRIARWOOD TRADING COMPANY
LEGRAMS MILL, SUMMERVILLE ROAD,
Nottoscale BRADFORD BD7 1NH
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Buy with
P V TUBES st shons v Telephone: Accrington (0254) 36521
- e your order ! Accrington (0254) 32611
;h;n‘:ah. w'o Buy 8 wich Access .
e rest.
38A WATER STREET, ACCRINGTON, LANCS BB5 6PX. OF TELEV|S;S$J|\T%%%;‘|DSON EN
TRADE COUNTER OPEN MON-FRI 9 -5 -5 s
am.-5 p.m. SAT 9.30 a.m.=5 p.m.
INTEGRATED CIRCUITS AP az7 |[BAZQ 264 [TOAZSEL 330 [7905 »
MM g WEE B mE faetiRe
ANTI5Q 397 | MSI515L 3% (TATee 345 |TBABIOAS 110 TDA%3 1% ;3‘5 N ;ﬁg :;ﬁg ;:;:gg I ] 4
CASSS 46 | SASS80S 189 |TAT210P 560 | 1DAS0 170 | TDA2600 530 | 791 98\ j4lS03  sa|74LS0  20(7aLS107 MR s T
CA741 25 | SAS5708 189 |TA7222 ‘42 | TBABS0 394 [ToAz611A 195 |7 13 % |7ase  sa|rasez  38[7eL5109 Lot [
LA78 45 | SAS580 290 (TAT223P 142 |TBAZOQ) 300 | TDAZSAD 29 | 1900 Blrasos  sa|rasar  wo|7ast Ty s O
s 130 |Sac 20 [TAmbp  oas |TBAXO( 305 |ToAZ0 340 |7elos s WS LASin Dl e[ @
mp §§; gg‘m 550 | TATZ28P 5.98 }gﬁ& :.gg TDA2% 135 | 19012 ;i 74509 5874L849 W74LSI:4 i; ;ﬁ‘m g”:tgg '5?)
O T S B R e
LAMOO 305 | suzre 120 |TAT811AP 439 | 1ca760 230 | TDA3%0 250 B s 3| 7acss5 15 s AN 13
(Auz 328 | SL7eske B [ 282 |1éazi0sa 250 |TDASSR 250 s lmsn Blreln el Qe B
LCT120 593 [SN7EOON 243 |TAA3I0 32 | Tcasoo 330 |UPCiss  ago | SOFTWAREFOR |54 %\ 2ats74 467005198 66)74L5365 36
LTI 587 | =SNTBOI3N Live 28 | rcasu0 1.95 | UPCo65H 295 | YOUR COMPUTER e s oLz A HEs &
Leng 550 | SN76023N 2.00 | TAA3S0A 22 TDA440 2.20 | UPC575C2 340 |We have a vast|74LS21 P g ms::;? ::msm S
LMI3N 263 [SNTGIION 115 | TAASSD 55 | TDAIOR 195 |UPCIOSH 295 £ Jals0 Blags 2| usis S & 741538 36
do BEI BAE SR Dow geeccmis BB SR 0 i
613IN 2,00 | TAAS30 3.90 335 | UPC584 134 740827 741586  26|74LS156 44174
MCI1310P o |SNIGOSON) 200 |TAABMoS!  1e6 |TDAIDGA 250 |UPCHEH 298 computers. We will Wluisss 2| 7ais o e o
Me1327 oollenre ! 196 [T0A1011A ady s T 14S30 19 74LS157  90(74LS244  80|74LS670 1.20
e 23| NeN V50 |Toara s | oA e 2 Oy Ly v O TSN 35| MLSIE M 4LSHS 118
MCIZP e 170 | "B, asiisay | TDATOM 437 | UPC1158H 78 | your favourite tite.
M 9 1.99 | SN76083N 249 | TBAI20B 139 | JOATI70 300 | UPCT163H % ‘4000 8°
C1350 TSN 23 |Toamte 13 |TRAn® 350 |UPCI212C 134 | 1.C. SOCKETS 478 39(ags8 22|58
N 130|SNTN 358 |TeAbmo.  ijo|TOMam 2% Uecizty 335 | DiLio DL SERIES |4 64{4m708 L odEe 8
MCsP 150 SNTeaEN 80 | TBA3% 120 | Topr 395 |UPCIC 15| Bwey 2 CMOS [axs8  90|4071B B ale
.00 | SN76666N 80 170 | UPC y a0ie 2 ¥ ;
MEioce g |SWhes 147 Tadow roa® |08 1 |(PCT 4 e B i D mls  Zaw e .
ML231/ETTRG016 | TA7050P 2';; TBAMOP 275 | ToA20 280 ZTT&? i% ;gmy % 40118 Z mma gmse o AP e T
2.20 | TAT051P 95 | TBA4SK 250 | 1pAz140 595 0| Bwey 2 |amm  21[s008 mgsg 80|45188  76[4556B 48
Mez 220 { TAT074P 10 | oA 1% | TDAZI® 395 |VOLTAGEREG. | 2¢wey 3¢ |13  30/skB 71 A 1 T
ML236 535 | TAT7108P 343 | TBAS200 ,'2 TDA2020 466 | 1805 78 10188 74lsomB  71|4081B gmoe 76[4561B 74
ML237 250 | TAN20P 243 | TBAS30(0) 139 | 10A2030 2.60 | 7806 78 40158 76(40468B  96|40338 ug;g -t
ML238 6.00 | TATI29AP 376 | TBASH 168 | JDA2521 437 | 7808 78 | OlLto QUI 40168 31|40478  70[4094B 1 88145008 3.60
ML239 S | Anep 133 |ioama  re|[DAm2  zde| TR 7| Wy 2 |78 65|eiB 32608 Sem il ke
MLI20 412 | TANI81P 95 | TBAS600 159 TDA2523 340 | 1815 78 | 16 way 34 40188 7240508 32(41608 1'?) g Ui 80
MLoz2 329 | TAnmP 567 | TBASI 15 | ToAZ2¢ 225 TOH 7| Bwsy 3 |08  TelasiB  72[41618 L RER
ML92%6 218 [ TANTIP 185 | TBAGY0 1'5: JLDAZS30 270 | 7824 8 4218 70[40s2B  72(4162B ;i :5298 HEE E
WS 218 | TATIT2P 185 | TBABAIBXI 350 | Toprnd) 384 | 78L05 6 o ol lime  Tales  nlee =
MRF475 250 | TATT3P 125 | TBAST3 350 | oazsh 384 | 78L08 S0 ouwwouw fame  21|usos  6|esws 4318 1245978 184
MRF477 1000 | TATIT6P 250 | T 5 | T0A2560 350 | 18L12 6 | Mwey 32 4028 5040668 e e gy
SEMICONDUCTORS e 212 | t0A2sn1 256 | 18124 68 | 16wey 36 |4m5B  21)4088B o P e P e e
BC2i2L 138013 38 | BDGIA ; ; :
T—Ag:m 35—(A)(B)'(‘zo BZI3 1318031 36 |B0GY Toalgre 26 T 20 [RcAtscas 90| 2501098 1 LED3 VALYES l
1 X b
AGy % Bens 1 |BCTaL 'oleDim 35 6n6% 139 B0 30 BTI06 150 |RCAIGRS 90 2561172V 20| T11 TYPE R N B e
AUB @ BCUGA 18180 3|B0M0 44 BOOY "%lone % Ay L i e JATE D% @ B 0 poan 13 pLsoons 530
Gi7 a0|BGis 9 |EDIA 170|BDXGR 20 25C1306 273 | Green 14 [ECCBI 108 ELM 3. i
ACI4IK 39 Bon el . 10|BF337  41|BT16 121[TIP0C 43|25 E .50 PCRBO2 112 PYS8 81
0§ ER die nBR gl Sles shb i aitiinio  BlER n R CEERS e
(133 288 14|BD166 52 |BFI2S 26 25CISZINES ECCB4 B0 EvBS/ 68
ACITEK 32 BCIWO 32 (A)(BHC) Bos  Jo|BF BF32  68|BT151/800 |TIP33B  75(2SC1678 2.67 ECCgs 98 EY! PCFB0B 163 UCH81 2.25
ACIES M Bl 26(B w|E 1o aleEn 120[TIPMB 1.06(25C1509 290 | T1 TYPE e 5 HE D B T e I
AGIET 35 BOM2 30 BczszA | BFIS‘ 23|87 30(BUIS 200[TIPAIC  47{25C1953 1.44 | 3mm Ze) 0D Gan 5 PCLB2 120 UYSs 135
) %01 145 PCLB4 120 P
ACISIK 33 BC43  31|BC2528 12(BD20 85 S L B BUIOS 1S8[TIP&2C 50 |25C2028 182 | Red 12|ECR2 88 GZH 18T 4.00
Pl I PN e o i 10|752029 260 | G S
167 24|Brass 43 |BUI24 reen 14 | ECH81 160 KT66 850 PCLB0S 1.09
ACIESK 39 BCls 9 |BCZ2A/B18|BD2m 80 |BF 65[25C2078 290 | Yellow 14| ECHB4 166 KTs8 HIR2 1L USNa 00
Al 82 Bos  12|BCa0 s0|BDa4 99 BF:;; 22|BFR3Y  27|BUIZ6 1P2955 90 25C2091 1.34 ccis iy 1200 PO500 293 17DNAA 1.60
A &2 Bows 12 B0 s2|BrRog 174[BU204 150 TIPR0S5  63|25C2166 PC2 300 PFLI00 186 3ATZB 500
ADIE! 84 BCim 16 B 380z 5 B9 28|06 ® BUe 180 Vion2 2 my = ELASHING ST N i B
172 BCISY  15|BC307 20 |BDZ5 47 |BFIGD 39 i B %5 P
CC805 140 PLB 143
115 BC1G0 25 |BC30BA/B2 BFWI0 60 BL208 180(19780 220 | Caxat 82 i
Vor S8 LiEmeRBE uEE B i Sne T 00, 4 TS | e
AFI06 49 BCI70B 15(BCX8 18 |BDZM 63 |BFIE3 29 ot ] g5 22|  Red Only LINE OUTPUT TRANS.
AFI4 89 Bew1  15|BCXT 18 |BDZ5 60 {BFIS4 36 Bre o [sumea 175 v ] REM, T204 13% LR
AFTIE 120 BCIA 10\BCER 18 10z g8 BEIES % |BRGs [B0ar 170t 80 Thysstors R LD el _RESISTORS *
BDZ] 57 | BFI94/3%415 | BFY ; DEC 1Loous EMZIT9 1500/ 4W 1R-10K
AF24 & Bow2 15|BCS7  13|BDme 65 |BF 5) 30 [BUSDO 230 [2N3055 A Red/Green/ RB.M. Z118 22" 1 ™w 2
AFIZ5 4 BCIT2A 10|BCS8  13(BD243 85 BFIS 16 BrYR 308U 248 702 11 |Multipurpose | Yeflow PHILIPS 320 20| 1w 1R 2"'
AHZ A6 BT D BB lolonw  3a|olios 140 pNaTes 10{Thyristor | VsigP 2o DS 3 omo | VT IR 2%
AFIZ7 38 BE2C 10[BOGA 27 ¥ 6(aFrm 24 |BUBE 140 NS5 10 OEC2 0 Ta% i
AF133 58 BCi73C 12|BCH49 8 gw ;2 g;}: ;: BFY®)  95(BUSO7 294 [2N3706  10|Multipurpose :m::::g gg ;;: (Preferred velues}®
ﬁE;;S ,.; BC17aa/m 10 §°55° s Bt 4 gmg‘a % BUWBIA %ﬁ %Th Tl::mfwmnm PHILIPS G11 1350
BCIT? C51 8 3m :
Alw am 8% e s e ulem mann Slm, Sps ) e | o dveram™ i) cARBON ReSISTORS®
C1;2  9|BCY72 13|BD508 55 |BFal  25|BRCAds4 98 [MJ3000 1.8 PYE 725 %0° 1050
AUWT 200 BeiszL 12|BDVIS  45|BDS0S  56|B B 98 |MJJ00) 1.8 JaNsas8  69\VAIDAD 75 PYE 189 1N 3R3-8M2 20
AUI3 200 BCiasL 12|BOUGA 65 |BDSI0 60 ey D O 191 2SB337 186{VABSSD 55|  CRYST 1000|4 3R3-M2 2
F 28 BRvas  se|Ori2l 13t ALS |DECCA B0/ 100 858|1 10R-10M
BCIO7 20 BCisAL 14|BDIP 7980517 60 | BF2 Ropap {0 [V 53(VAIGe 35| A FHTERS  |OECCA 1700 4
(ALBIACI 20 BCops 10[BD131 50 58 25/BRYS 57 o) aN§107  75GEC Dual |6 . 52
WiBIC 20 BCZW 10100 d9|30me & |bms  s4|boveie 72 rs 122 TNV IGEC e S 74 |DECEA 220 L
BC212  9|BD135 38 i . 4 0(88Mh 1.30 | GE Y
BOS% 91 |BF271  24[BTi01 120|R2461 150 [2SCA% 1.31|(CK1}  1.98 lo.sszfm 6.00 Gegg%g :2 SOLDERING
REBUILT COLOUR TUBES TT CVC 149 1085 EQUIPMENT
ALL AVAILABLE  EXSTOCK T SPECIFIC DECCA
GLASS, EXCHANGE FROM “?"‘nflaﬁ";g MULL AZ1/510 110° 12+ 18.50 COMPONENTS ridge Trans. RS e 85| WELLER Iron 150 4.1
T s e e By LA B PHILIPS idth Control30) 50 | THORN 3000 EHT 350 WELLER Iron 25W 4.31
TR SMALL GLASS CHARGE Ao 20 a1 g?lKg‘v)\:rir:géthaad a3 e T o0y HORNIUISLAN 798| WELLER Gun 1200
18* M7/342X (Low Focus) g:ﬁ VEGA 127 90°(Jap Types) 1500 | E.W. Correction Coil 19 et Conel “ %2%%% 11| Pair Tips Gun a2
1 417K (St o 30001 CMEISZ0 (15" Mon) 1500 Tranadactor &0 280 gL THORN 9000 11213/18" Tips iron 51
B e 00| MULLARD COLOUREX Swtch K30 PO O 220 |THORN 3000/3500 Mains 1000| ANTEX 15W fron 5,20
i s :gn ::7/343)( 59,001 Focus Unt G11 580 %ﬁ mgg: ::gl 88| ANTEX 25W Iron  5.20
2 3000 | 197 ks /120X 53.00 | or 33 3 resist 8 | B Eiiins Fiter Choke .50 | THORN 98 948 |ron Stands 220
e 00 3000 20- AS1 10X 53,00 | THORN g THCFN S0 1990 ANTEX bits 6
26" ABB/120X 3400 é§~ ﬁ/mx 43.00{ 1591 Speakers Sm 410 mg:: X0 p250 AN 2
15 ST A 5557: e ) 450 THORN 1ot ] 5 I];EX sele:ments 220
» AS6/140 (410X) 110° 00 | 26" ! ontrols oider sucker .
e 390 26" A677120X 2800 Frame 390K/lne 470K Contrast | priio < o pODUCTS RANK BUSHRANGER  £10004 Solda M 5
T oy 22" AS6/500X 58.00| 1K5 eh 59 Philips KT3 Posistor 150 [PYE 781 7.95| 20 a Mop 12
2" ASW/510X Tl 80| Focus Corrl Uit 13 KTStlct 2525300V 2801 NEW PRODUCTS g{llgGSolder 50
‘A56 540X . 1 orn /1 ideo Leads 425 | Fluorescent Torch Solder
Agh SAIX 8300 | At 510 92,00 Thorn 9000 Focus Unit 325 | {Direct Recording} Travel Plugs N 2 1.00
A66 500X 6400 1Iyeaciore Mnhﬁ Gmi:tus Control 325 EE%H:IC&:;:':S 1I’ssters .I?g Philips Clock Radio 2139
ety n 75
P.LL. TUBES — we can rebuild your own giass Option on 4 years TX10 Focus Controls guo L5 7" x 3§" Speaker 158 425 Plesse ord
— please fing for quotes. Quotes  on :::""‘2 end  giass | Video Lamps 30 | 8 pin'S pin Audio leads % Ttlﬂh:m;.:&dcm
Vidao Lamps with holder m price incresses. 5
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FUSES Per Pack LABGEAR
type of 10 | CM7061 Power Unit 10.70
14" QUICK BLOW CM?082 Reg. Power Unit 12V 1157
» » 100ma 73 | CM7080 MHA 10db 12V W/B 854
250ma-500ma-750ma- 1A 60 | CM7085 VHF/UHF MHA W/B 12V 13.0
FELAEEMENLELEEIBQLEI&S. L 1.54-2A-2.5A-3A-5A 60 | CM7067 UHF 12V MHA (Specify A-B or C/D) 972

PYE 169 (200/200/100/32) 270 | Mullerd ELC104% 05 840 | 10 ANTISURGE CM7088 UHF 12V MHA High Gain (Spacify A- s or

PHILIPS 320 (400/400/200V) 207 | Mulierd ELC1043 08 B0 | o oma. B00ma, 630ma. 750ma, 850ms, 1A, 1254 | C/D) 1447

DECCA 30 {400/400/350V) 340 | 4 P/B DECCA/GEC/ T 688 | TEr b g b " % 1570 | CM7053 Bahind Set UHF Amp. (Mains) 1180

DECCA 80 {400/350V) 3.00 | 6 P/B DECCA/ GEC/ITT 750 [ 222 %A sa 370 | CMI054 Behind Set UHF Amp. (Battory 8g.

DECCA 100 {800/250V) 397 | 4 P/B PYE 900 | 498 %A Caravans) 945

DECCA 1700 (200/200/400/350V) 483 | 6 P/B PYE 16.00 | 20mm ANTISURGE CM7043 Second Set Amp. UHF 1099

PHILIPS GB (800/300V) 230 | PHILIPS G8 Tuner 1050 | 80ma 480 | CM7083 Behind Set UHF Amp. 3 Sets 1385

PHILIPS G9 (800/300V) 221 | PHILIPS G8 Ass. {Square/ Early) 1350 | 100ma 2.50 | CM7063 Dist Amp. VHE/UKF 17an/ompm 12V 2010

PHILIPS G11 (470/250V) 290 | PHILIPS G8 Ass. {Sioping/ Late) 1390 | 180ma, 200ma 220 | CM7018 VHF/UHF 8+1 Dist. Amp. 224

PYE 691/7 {200/300/350V) 270 | PHILIPS G9 Tuner 1050 | 315ma, 500ma, 630ma, 800ma, 1A, 1254, 1.84, 2A m CM9700 27mhz CB Suppress. 388

PYE 731 {600/300V) 231 | PHILIPS G11 Tuner ,900 | 254, 3154 1.90 | CM6011 Dutdoor Splitter 2 way) A//B 710

RBM AB823 (2500/2500/30V) 166 | T/ PYE/GEC 7 Button P/B 13% | J00m QUICK BLOW CM9003 Flush Single Dutlet 13

RBM A823 (800/300V) 283 | GEC 2110 6 way P/B 78 | Toort %60 T o0 | CM9010 Flush Twin Outlet 189

RBM Z146 (300/300/350V} 355 | U321 UKF Tuner 180 | a5 f‘;&mumz'u :’s'?éAmsAm g0 | CM9W4 UHF Group Fiters with DC Through Pm

RR1 T20A (220/400V} 200 | THORN 8800 SELECTOR . 1.25A, 164, 24, 254, 3154, {state A/B/CD)

ITT CVC5/9 (200/200/75/25} 298 (HMV Mode) 2725 6 way round button) 750 | 1” MAINS CMB006 6 Way Passive Splitter 1037

ITT CVC 20 (220/400v) 2.00 | THDRN 9000 SELECTOR 1340 | 24, 3A, 54, 104, 13A 1.00 | CM7042 TV Games Combin. 255

SEE gug 2%%05\" H; u32 120 ANTIFERENCE CM9009 Flugh TV/FM Dutlet _— m;g

19 | HITACHI 4 way Chan. Selector (Also Rank ASZ3 A RENCE 01 | CM7083 Tri Star Ampifiod Set Tap Aersl 4/

GEC 2040 (300/300/150/100/50) o - : o7 Soaca Mount 0| 2081 St oot 80 | CMI0SD Ampiied Caravan Asril 12V DC N/B 1552

THORN 3500 {400/40V) 30 | RR1 T20A 6 way Chan. Selector 9,75 Splitter dots80 | TRR /vsrm CM638 UHF /VHF 625 Pattam Gen, * 5000

THORN 950 (1007300 100/ 162750} oy 4o | BRI T2V22/26 E;‘N’f:”gi':;’“";e?‘;w“:“ s 283 | CMBOS2 UHFAVHF PAL Colour Ber Gen.* 13000

Ll

Wl e I L 279 | PHILIPS 8 way TIP Switch Unit {sitable for Gm gov'i(: ’%2?.: per 101 g CS200/SP c,,,,,b,s,,h;% TR

THORN 1500 {12/300V} 31 | 1T cVC8 (5 wheel modified 9L g RECTIFIER TRAYS AA119 9

THORN 3500 (175/100/100/400/350¥) 278 | 17 g m‘whh VCR (Also o GEC) s FM. Plugs =l e T Beam v

THORN 3500 {1000/83V) 86 | PHILIPS KT3 1450 | PL259 Plugs 2| PU1240 Power Unit 11.10| THORN 1500 3 Stick 55| BANS 13

THORN 3500 (1000/70v} 86 | PHILIPS KT30 1039 | Line Connectors 3% Dra e U | THORN 1500 5 Stick 529 BAIS 17

THDRN 8000/8500 (2500/2500/63V} 338 | pYE 697 Repai Kits og7 | foducers for PL2%9. 16| UP1300 MHA. UKEARE T oN 1600 99| BAME 17

THORN 8000/8500 (700/250V) 231 b giC 200 1650 1.V- Filter 50db Re;scmn XTRABOOST XS2U 11-23] THORN 30003500 73| BAIS4 6

THORN 8000/8500 (400/350V) 256 | 27mhe 210| XTRABQOST XS20, 11.63) THORN 3300 £38| BAISS 14

THORN 9000 (400/400V) 32 SWITCHES Attanuators  6db, 12, | 4 Nay Amp 3.75] THORN 8500 8500 Jao|Balss 15

BEC (200/200/150/50) 264 | 4A Double Pole O Off Switch i 180} e Amo UREAHE | THORN 9000 7e3| A3 28

PHILPS 69 20083V 125 | _ Geners Purpose Pusiv Push 75 | Jop Tenne Set Top|© Moy Amp 2,00 DECCA 1730 1830 aag| B3 4

ORN 4700 P/C 25V 12 ips G8 Push Drv Dff Switch 138 '3 | BAXI 8
PHILIPS 320 400/400/200V 274 | 4A Double Pole Rotary Orv/Off 5 || KB S R D | B8 S mwzis Bredford 892 ggigsg 30
THORN 1591/1691 4700/25V 120 | A1 Beam Switch {THORN 3500) 70 | Aerial lsolator Kit - 208 XGR Fgh o Panal ) | CEA B0 650l BBI0SE 30

GEC 2110 Al Controf IM5 (Red, Blue, Green) 58 | 4 Fly Lead L2 * DECCA 100 750l BYI% 12
CAPACITORS DIsC GEC 2040 Orv Off Switch gg | 2m Fy Lead L] UNIVERSAL ITT or REMD  600| BY1Z2 11
ANIAL CERAMIC Onv Off Switch G11/612 158 SUNDRY TUNER ACCESS. | GEC 2100 7.40| BY133 15
Vots  Mid Price| CAPACITORS Orv Dff Switch GEC/ TCE TX¥ 10 1.06 RANK Tuner PB. — 35 GEC 2200 (20AX} 6§50 gm% :g
?ﬁ > 13 39pF Iztj.'lpF e:nd\ SUDER POTENT rliiAN)iE %J;izve E.ims? ¥ 10 ggg %/;gahn n ?3 BYI79 83
Z 00 500 200  or Log o COMVERGENCE POTS GEC 2110 Tuner Neans 18| GEC 2110 Post Jan 77 o [B10CZ
100 10| 180pF 250pF 470R-1K-2K3-44- S0R. 100R 200R-500R o SUNTRES PHILIPS G8 Short Focus Lead 675 | BY188 o
20 15 10K-47K470K 65 . UATRES. PHILIPS G8 Long Focus 550 875 gy 14
R METHI Deley Lines DL60, DL700, DLS0 220 | PHILIPS G9 637 | BV 0 28
16V B N CERAMIC SKELETON ETRIC CRT Tube Base 70 | Pya/Philips K3 Tripler 6.65 BY210/800 33
= Acl - 3 B BT caor " sy e | PYE TBAL Salo . ®
63V A range of pref. Standard or miniature 3 13/4 Lead .00
5| e RS | o | SRR o S i | Ml N B
2M2 1
g\‘/o ﬂw 1" aainlbecs 5 d R0 &unlltds:t P};‘d:emH s 1) I (PYEBIMS 7.60 g% %
27 13 INCLAIR oulde: tic Hex m Trim | R.B.M. A8Z3 {plug in} AV 1.60 BYX36/10 30
& 15 | AFCUNIT PHILPS G8 082 S ools 10 | RB.M. AS23 7.60
12 | IF GAIN MODULE (Pye/Phiips) 9.00 Double End 4mnv 8mm Trim Tools 20 | KDRTING (similer to Siemens TVKI) BYX36/500 35
220 29 | CDA PANEL (Pya/Invicta/Ecko/Dynatron) 2000 COMPUTER Focus Rod 125 BYX55/800 30
o0 30 | REAR CONVERGENCE PANEL (Phiips G8)  23.00 Focus Holder 200 | ITT KB CVCS/9 G20 |BOIT/R0 %0
1000 55 SPARES Keynector Safe Block (mains)  7.00 | ITT KB CVC20/25/30 (Mullerd) 5.95 gﬁg 13
200 51 AIDGET CONTROLS Cassette Drive Belts price sach RAI T20 _680) oy 10
) Insulated Spindle Length 44mm We have a full mnge of components 35mm ¥ RECTIFIER STICKS | 0A% H
40V 10 10 | Log or Lin Without Switch for Sinclair computers. 46mm 37 (v 1 0A202 "
22 10 | 5K-10K-25K-50K-100K-250K-500K- 1M 39 S7mm 37 1vi3 ™20 120 | \nora H
400 43 | With DPS.T. Switch Please ring and ask for prices. Gomm 3s MAINS DROPPERS IN&OT ]
63V 1 12 | Log: 5K-10K-25K-50K- 100K 81p 7imm 41 oEcca 20 248 | INGo@ M
22 12| 250K 50K, 1M, 2M Tomm & | DEcca 285 85N 4
41 12 | Ousl gang Controls m DECCA 27R/47R 140 | IN40G4 5
10 11 | 16mm Rotary Controls 10K, 22K, 100K, 1M, 10K ssp 110mm 58 | DECCA 56R/BR8 140 | (N405 5
B 12 RX6 - HP7/NN1500 139| Torch {handy for tool box} 0 B ol a0 2
2 13 MULTITURN RX14 - SP11/HP11/ NN 1400 247| LC. Inserter . 1.18 REBM. 161 82 | IN400? M
a7 19 | THERMAL CUT OUT POTS. RX20 - SP2/ HP2/ NN1300 234| SM Neon Screwdriver 0 | CC 20002018 70 | INa128 2
RX22 - PPY/ NN1604 469( DIN Plugs 3 pin 2

W 2| 00 24 Metl 1.60[100K 55 2 5in 25 | GEC 27840 64[INs4s8 10
220 3 GEC 2040 Metal 250 GEC TCE 55 VIDEO/AUDIO 180° 5 pin 2 PYE 713/15 3R5/15/45R 1.80 | IN5401 12
a7 & THORN &m’mﬁc 235|PHILIPS G8 VHSE0 — 3061 Stng 5 pin 20 | PYE 725/31 3R0/56R/2IR 1.84 [ INS42 14
00 ~32IDECCA, RANK 55 | VHS E80 400| Phono Plugs 12 | PYE 725 56R 2R 104 |INS4B 12
200 N Scotch £120 Video Tape 500 Cor Aoral Bl 18 | PHILIPS 210/5050 30R/125R/2685  [INS408 12
1oov 0 1 Scotch E180 Video Tape §.13| 25mm Jack pfug " 1.75 | IN5405 13
22 15 | THORN 3500 (5 pin connection) 198 | BETA L500 40| Fomm Jack Plo 14 | PHILIPS 210/5051 -/118R/148R 93 [IN5408 16
47 20 | PYE 731 (6 pin connection) 220 | BETA L750 580| Stnd. Jack P 0 20 | PHILIPS G8/5081 47R Section 50 | IN5407 16
100 3 | THORN 9000 {Circuit Ref. R704/7) 198 | PHILIPS VCC 240 820| Storec Jack Py % | PHILIPS G8/5083 2R2/68R 95 |INS48 16
20 0 PHILIPS VCC 350 830 sAC Bk 02 % | THORN 1400 120 |ITT44 4
450 1 3 EAGLE PRODUCT PHILIPS VCC 480 1021| Fuse Wire SA-TSA0A 5 | THORN 1500 138 |0 1

47 30 | Piease send iarge for LE Catalogue | pi1pS LV 1700 1570 | Banars Py Tharm TV 2 |THORN 1600 177 | Y969 {30V
10 30 | DA15 Full Range Speaker 64" 8.95 M“.“'Vc ug °"“ s 13a 500 |THORN 3500 94 | Thorn 3500) 89
22 65 | Multmetes LI IR U] THORN 8000 124 [BZY1524R 1.18
3 75 | KEWIN 2000 525 | RedsBlug/ Greer Brown THORN 8500 136 | BZYI5-12R 118

500 0 2 |KEW2 14.50 | Book Typa — Any Format

600 IR E M oo v 12 | Video Heaos BZXG1/85 (1.3 -

SPECIAL DIODES opv -0 | 3HSS 38.00 | Portable Oscilloscopa 155.00 6V2:7VE-V2-9V1-10V-11V-12V-13V-15V etc up to

EM50 50000 opv 1995 | 4SS 38.00 | Probes x10 1090 75V.
SKE 49 £1.09 | EMC321 Carrying Case for above 225 | psap 42.00 | CRT Tester/ R 172.00

SKE 5F £119 | Digital Meter TS1000 s |\ ester Rejuvenator B2y4390, 18Y 118

% 74) £130 | Mo 20000 PV 2195 Video Recorder Heads KHP30 Measuring Prabe (3 okv) BZY88 (400MW) 10

va7 £142 | Mmso 50,000 PV, 2595 Philips V2000 §2.00 | EHT 2995 2V71-3V-3V3-3V6-3V9-4V34V7-5V etc. up to 24V.

MIXED | MMim 100000 0PV, 3650 ELECTROLUBE Tt lgag ot oo 2 HOW T0 ORDER
D . MMT20 16.95 : i et ADD 65p per order for Post and Packing {UK).
IELECTRIC P Degaussing Coil {stick typs)  17.00 !
Case for MM100 15.95 v : P (Export orders will be chargad at cost.)

v P T1206 2 Station Intercom 695 | Electrolube Adhesive 62 | Degaussing Coil (disc type) 2400 | yyeN ADD 15% VAT TO TOTAL COST.
;'sgvg'gims o While stocks last E::gro—lMoch '“s‘:”l':::l‘ ::; Drders which contain aerasols or degaussing mi'lls
400V 02ZmF 29 DATA BOOKS (No VAT) Freezer 14 | senvisoL a8 o | Fimt Sl Mo i og 3‘.1?.:2":.’35.2‘-.’.35‘ n/eol
600V 0.1mF 38 | Transistor Equivalent Foam cleanser 112 | SUPER SERVISOL 88 | Al enquiries S.AE ploase :
1000V 00ImF 24 | TV 80 AZ only 375 | Heat transfer compound 144 | SERVISOL Fosm Cleanser 84 | VAT invoice on request

0.047TmF 46 | TVT 80 2N/2S series only 4.00 | Silicone compound SERVISOL Plastics Seal 8
0.083mF 33 | TVT 80/80 A-Z and 2N/2S together 750 | Special contact fuid (s"°"k°|’u° SERVISOL Silicons Graase 1.00 | Goods are despatched on the day we recaive your
O.1mF 35 | LIN IC Books LIN 1 595 | Parmagard SERVISOL Tubes Silicone Grasse 1.60 | order. If for any reason we ara out of stock wa will
e LIN2 595 | Elsc. mech. lubricant pen 7 SERVISOL Aero Kiene D || B D Sy 5
1250V 0.1mF 59 P.V. MICROCOMPUTER CENTRE SERVISOL Aero Duyster 94 | We try our best to give a speedy, fair and efficient
09ImF 115 Nhy not pay us a wslt and see our range of Micros, Software Books and Peripherals. Please [ SERVISOL Excel Polish 76 | service. As our regular customers know, orders
1500V 0.(1!'2“2mF ‘B ring for prices. We ore slso SERVISOL Video Head Cleaner 80 | telephoned in before 4 p.m. will be despatched the
0004TmF 32 Spectrum 16K Vic 20 Sharp authorised deslers E}‘P‘“ 0 her 640G ;:50 E’?"“ day. . W g .
0g2mF 30 48K Commodore 64 Oric for the ire Exgmgms ar 80 ve us a nng — wa'll give you service. .
00BmF &2 Atari 800 Dragon BBC Micro Heat Sink Compound ZSGG 1.08 Pleasshaslk if what you need is not listad — we will
0.005mF 65 Texas oy and accessories gﬂzn:dﬂubberd'l;ul;e |1|0 Zg gv. to help. = ha ory :
2000V 0.0052mF 1.20. ﬂuantny discounts on apphmtion (Trade ONN). Minimum of 5. op standard reel rices are subject to change without notice.
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ALSO AVAHLABLE
Analogue Multimeters

(INCREASE YOUR PROFTS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

3 THE VERY LATEST SC110A LOW POWER, Digital Multimeters
lé%? E?EECTE%OE‘.\JUVEN ATOR 5 A FULLY PORTABLE OSCILLOSCOPE. e o N

Digital Frequency Meters

Our top selling instrument is designed ) :: Q : -

) v Pattem Generators

to readily test the various characteris- W BT f

tics and rejuvenation of both colour and s : ab3an %l‘il‘r;’&?é/wk;uv:n&wr

B/W CRT's 0 0 QO S igh i s
.R.T's. W Digital Capacitance Meter

* Tests for shorts and ieakage between
electrodes.

+ Tests cathode emission characteris-
tics.

+* Separately checks condition of guns.

# Removal of shorts and leakage be-
tween electrodes.

# Checks heater warm-up characteris-
tics.

# Rejuvenation of iow emission
cathodes with automatic timing.

* Su?er rejuvenation with manual con-
trol.

# Complete with tube base adaptors.

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

LARGE S.AE.
FOR COMPLETE LIST.

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

* Full trigger facHities are provided including TV frame, or TV filteriny
* Runs on 4 to 10V OC vis ! o cells, or AC

adaptor.
* Size 265mm x 148mm x 50mm. PRICE £149.00+ £22.35 VAT
Accessories c-n‘c'm £8.98
x 1 Probe £7.00

PRICE £151 + £22.65 VAT

LOPT TESTER

BK's REVOLUTIONARY DYNAMIC

LEADER HIGH VOLTAGE ‘LOPT' TESTER

+t 4

METER EHT PROBE Revolutionary LO.P.T. tester. Operates x 10 Probe £8.00 + £1.20 V.A.T.
JMBasHreatipitay in dynamic mode which actually tests the A otis Bortenen €108 « 1 BB VAT
40 K.V. D.C. with L.O.P.T. under high voitage conditions AC Adsptor £6.98 + £1.04 VAT,
SAFETY without de-soldering or removal.
BUILT Size 75 x100 x40 mm. Supply 240V AC
METE”F‘{' HAMEG HM 203-4 20MH:z
PRICE £25:99 +£3.VAT g DUAL TRACE OSCILLOSCOPE

SPECIFICATION:

*BANIWIDTH DC-20MHz
*SENSITIVITY CHi ,CH2 2mv-50V/DIV
*TIMEBASE 40nS to 0,28 CM
*TRIGGER DC-4OMHs Auto-Normal-TV

CRT TESTER-REJUVENATOR

i

¥ rFuLLy
GUARANTEED

BK's C.R.T. TESTER-REJUVENATOR
Tests and rejuvenates blue, green &

red guns separately. Fitted with delta and
P.LL sockets. Compact size 120 x 65 x 60

mm. Supply 240V AC *LARGE RECTANGULAR SCREEN 8 x 10 cms, TESTER
*BUILT IN SEMICONDUCTOR COMP.TESTER
*SIZE 285mm x 145mm x 380mam, PRICE

PRICE £32.00 +£4.80VAT

*CALIRRATION OUTRUT
*CH1 ADD AND INVERT FACILITY

*ALT/CHOP SWTTCH

*SUPPLY 110-125-220-240V

2 YEAR WARRANTY

AC  50-6(Hz

WITH COMPONENT

£264.00 + £39.60 VAT
Optional probes as above

U.K. Post Paid, Export orders welcome, please deduct V.A.T. and enquire for Overseas carriage cost. Barclaycard/Access orders welcome, or Cheque, Bank Draft,

etc., with order please. Large S.A.E. for technical leaflets of complete range. Delivery normally within 7 days.

B. K. ELEGTRONIGS oeo:. v,

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

FREEWAY COMPONENTS 5o

TRANSISTORS | BC327 ............. LINE OUTPUT | Pye 691, 607 ...14.25 | Decca 1730, 30, 60, MULTI-SECTION ELECTROLYTICS

ACYI7. ...30| BC337 .. TRANSFORMERS 3 .45 100, 6 way ....... 7.65| Rank 823 600/300v .................. 2.05
BC338.. Autovox 90° .....10.45 Decca 1730, 20, Mono | Rank 823 2500+ 2500/30v ......... 1,30
BCATT .. Autovox 1107 ....10.45| 717 dway ... 6.60 | Rank 823 300+300/300v ........... 2.20
BC479 .. Baird 26" 9(° ...11.20 Salora 5 way ..... 7.50 | Rank T20 220/400v 150
BD124 .. Baird 26" 110°..11.20 169, 561 Salora 7 way ....10.50 | PHG8/GEC 600/250v . 1.80
BD131 .. B&0 3100, 3300, 769 0.30 | Luxor 6 way.....13.75 | PHGS/GEC 600/300v L2.20
BD132 .. 3400 EHT ........ 19.50 .00 | Skantic 6 way ...13.75 | PHG9 2200/63v ..... 125
BD139.. B&0 3100, 3300, Rank AB40, 793 10.90 | Thom 9000 6 way PHG11 470/250v ... 1,60
BD140.. i 0. Rank A774.......10.90 | (switchbank) ...... 3.90 | Pye 691 200+300/350v .. 2.40
BD144 .. TIP42C ... B&0 3000, 3200 Rank 14" Port ... 9.50 Pye 691 1000+ 1000/40v ... .80
BD160.. EHT.............. 16.90} Rank T20A.......11.65 TUNERS 731 B00/250V .................. 2.10
BD201 .. INTEGRATED B&O 3500, 3600, Rank Z718 18" ..23.90 | AEG 05 (1043/05)8.00 | GEC 2000 200+ 200+ 150+ 50/
BD202.. CIRCUITS 4000, 5000, Rank 7718 22 ..23.90 06 (1043/06)8.00 | 350V......c..ovovvereorrvecrrrerseens 2.50
BD235........... .42 | ETT6016 .......1.80 | TBA720A ....... 2.60 | 6000.............. 11.25 | Saba T37156....12.85 | AEG 202 Euam; 8.00 | GEC 2010 1000+2000/35v . .95
BD243 .. Decca 30, 2230..9.75 | Salora 90° ....... 1.20 204 (U322) 9.00 | Thorn 3500 1000/70v ....... .00
BD244 . Decca 80 ......... 193 | Skantic 2621 ....14.00 | Mitsumi Rotary PHGY/Pye 731 600/300v P.CB. ... 3.00
BD379. Decca 100 ........ 9.38 | Tandberg 9C7....11.25 | (Portables) ........ 8.00
BD380. Decca 1730, Tandberg 110° ..11.25
BDA41 . 1830.............. 10.43 [ TFK 711 & 7114 10.50 VALVES ! EHT TRAY
BD442 . ecca 1700....... 9.75 | Thom 1615 .......9.00 [ PCF60 ............. 1.05 ‘TTTﬂU"'W'“ e 5.50
BD535. natron 731, 735, | Thom 1690...... 8.20 | PCFE2 .. ~1.65 | To fit most sets including: Decca, GEC,
BD536. 737, 741......... 10.50 | Thom 1590/91..10.90 | PCLE2 .. 1.10 ITT, Pye, Philips, Rank, Telpro, Saba,
BD537 . Dynatron TV 202/ Thom 8000A ....10.15 | PCLS4 .. " 1,10 | Autovox, Bang & Olufsen, Grundig,
BDS538........... .50 NE545B ........2.90 [ TBASSO ... 1.60 {3 .. . .. .. .25 | Thorn 8500......11.50 | PCL85 .. ~1.15 | Doric, Skantic etc.
BDX32. EKco CT 262, 862, | Thom 8800......11.50 | PCL86 .. ~1.05
BDY20. 226,827 ......... 10.50 | Thom 9000...... 11,00 | PFL200. .. 1.65 VIDEO HEADS
BF178 . GEC Solid State .. 9.00 | Zanussi 26" ...... 10.70 | PL504 .. .. 1.55 | VHS (3H55 5mm centre hole) .....32.45
BF179 Grundig 5010/UE, PL508 .. .. 2.80 | VHS (4H55 15mm centre hole) ...32.45
BF196 6010 UE, 2222 .12.00 PL509 .. .. 8.40 | Beta (PS3B Sony, Toshiba etc.) ...41.75
BF197 Grundig 5010 ...12.00 PLBO2T. --3.45 | Any doubts which you need please ring
BF198 Grundig 1500 ...15.00 [ PRESS BUTTONS  [PYS00A ........... 1.80 | out sales office.
BF199 Grundig 5010 T: 715, 207 .
BF258 EHT......ovove.. 19.50 | Chelsea........... 11.90 | FUSES (Packs of 10)
BF259 . Pye 713, 715 ....8.00 | MAINS _ SOLOERING IRON
BF337 . Pye 691, 697 repair, | 2A, 3A, 5A, 13A 1.00 | Professionial 45 watt iron ............ 4.90
BF338 L S .30 | 20mm ANTI-SURGE Tips available:
BF458 Philios G8 550 80mA, 100mA, 2.5mm, 2.5mm (taper) or 4.5mm . 0.85
gmgg ?_lgpmgd. .......... 15.3 ;?gm EOng

ro 4 way ..... . 9 3 i

e O B B | e oS
BU204 GEG 313 Son3a sk | FREEWAY COMPONENTS
BL204 GEC 2136/7 ...... 8.40 |3.15A, 4A, 5A ... 1.40 THE AIRPORT

BUA07D ....... 2.49
BUS0GD ... 2.00

TDA2593 ..

32 .. 1.70
Rank T20A........ 8.90 | 4A, 5A

BU205 Hitachi 190 Nat. Pan. |20mm QUICK-BLOW WESTON-SUPER-MARE
BU206 90 |100ma, 150mA,

BU208A /9., 250mA, 315mA. AVON BS24 8RA

(Pack of 10) A2 400mA, 500mA,

U326A TOA2590/41 630mA, 1A, 1.5 COMING SOON!!!! 1

1.6A, 2A, 2.5A, 3A,
0

SONY SG613 THYRISTORS
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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

TRA
ontyE

Incorporating

ELECTRICAL WHOLESALERS

Campion House, Francnise Street, Kidderminster, Worcestershire DY11 6RE

SCOTTS
THE TELEVISION CENTRE

8-10 RHODA STREET, (Off Bethnal Green Road) LONDON E2
Telephone: 01-739 3123

Working/Serviced Philips 22"-26" G8 520 ...... £35.00
Working/Serviced Philips 550's ............... £45.00
Working/Serviced Bush 22" s/state ........... £30.00
Working/Serviced Pye 18" Chelsea ............ £49.00
TV AND MANY
STANDS TRADE MORE MAKES
£2.50 ONLY! | wsTock!

LONDON'S LARGEST SUPPLIER OF GOOD WORKING TV's
% FREE DELIVERY TO THE GREATER LONDON AREA *
TELEPHONE NOW 01-739 3123

S= 13 WORCESTER ST,

Telex: 336810

Telepart
Pattern Generator

* Exceptionally light and durable
* Pocket size for outside service
* PP3 battery power source
* Five different test patterns for colour
and mono 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
correct 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 ¢m and
weighs only 190 grams.

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

TELEVISION FEBRUARY 1984
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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, moére secure jobs in the
fields of electronics, T.V., electrical engineering—now
it can be your turn. Whether you are 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

T.V. & AUDIO
SERVICING

A Diploma Course, training
you in all aspects of installing,
maintaining and repairing T.V.
and Audio equipment,

domestic and industrial.

1
L
1
"

ELECTRONICS
ENGINEERING

A Diploma Course, recognised
by the Institute of Engineers
& Technicians as meeting all
academic standards for
application as an Associate.

RUNNING YOUR
OWN BUSINESS

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Dipioma Course
trains you in the vital business
knowledge and techniques

ELECTRICAL
ENGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Technicians, also
covering business aspects of
electrical contracting.

you'll need.
INaME A . g e 535G e GE ]
Address ............. ...,
ICS
Dept R285,
160 Stewarts Road, 01-622 9911
London SW8 auJ. — (2l hours)
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request with orders over £5) —

EAST CORNWALL COMPONENTS

NEW 1983/84 CATALOGUE NOW AVAILABLE - Many prices reduced — range increased — fully illustrated. Price 35p, per copy + p&p {free upon
includes 30p. Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY.

ZENER DIODES TBAS70 150 | UPC1158H 0.76 | BRI L RBO Prices per 10
400mW Plastic 3V-75V 8p each, 10/76p | JBAS41BX1 450 | UPCT163H  0.98 | 4w 1RO to 10M (E12 Range}  2p each. 15p/10. 75p/100 | 1) Quick Blow. 100, 150, 250mA £1.30. 1, 1.25, 1.5, 2. 2.5, 3. 10, 15A
1.3W Plastic  3vV-200V 15peach.10/£1.40 | TBAE73 240 | UPCH18IH ~ 1.60 | iw 2R2 to 10M {E24 Range) 2p each. 15p/10. 75p/100 | 555 11" Time Delay. 100mA £3.50. 150mA £2.25. 250, 300, 500, 600,
1.5W Flange  4.7-47V £1.26 each BA700 285 | UPC1IB5H2 3751 1W 10R to 2M2 (E12 Range)  7p each. 65p/10. 6.00/100 | 750, B50mA £1.84. 1, 1.25, 1.5, 1.6, 2A £1.84. 2.5A, 3.15, 3, 6A £2.82.
25W Plastic  7.5-75V 87p each TBA750 280 | UPC1212C 130 | 2w 10R to 2M2 (E6 Range) 8p each. 70p/10. 6.00/100 | 20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630, 800MA,
20W Stud  7.5-75V_£1.31 each TBAS00 1601 UPCI230H  23.90 — 1,1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3A. 40p. 20mm Time Delay. 100, 125,
TBAB10P 1.10 | UPC1350C IV Al RESISTOR KITS — each value individually packed 160, 200mA £1,80. 250, 315, 400, 500, 630, BOOMA. £1.00, 1, 1.25, 1.6,
QRIEGRATED CIRCUILS {£) EACH JREFNIS 1.20 | UPCI387C 3401 iy pack 10 each value E12 - 10R to 1M 610 pieces  4.80 | 2, 2.5, 3.15,4, 5, 634 85p, 1" Mains. 2. 3.5, 7, 10, 13A 85p
42 | SN76530P 1.40 | TBAS20 1.60 | UPC1378H 440 | 1w back 5 each value E12 - 10R to 1M 305 pieces 275 | Manufacturers please note — we can offer very compethtive produc:
g: gz;ggg: :2 %29“23/0 gg UPC2002H 2.80 zw pac: 10 each value E12 - 2R2 to 2M2 730 pleces 515 tlon quantities of 20 mm Quick Blow & Time Delay range — apply for
E ! £ W pack 5 each value E12 - 2R2 t0 2M2 365 pieces
175 | SN7egeoN o5 | TBAS5024 305 | LI W pack 5 each value E12 - 2R2 to 1M 353 pieces 1300
2.88 | SN76666N 0.80 T ¥ TERMINAL 2W pack 5 each value E6 - 10R to 2M2 317 pieces  18.00 m
3.30 | STKO15 6.50 | TBAS90 1.88 | gLoCKS All 240v Primary. 4.5-0-4.5v 400m/A §0p. 6-0-6 100m/A 58p. 6-0-6
350 | TA7108P 320 | TCA160C Pt PN | RESISTORS ~ WIREWOUND - Gernerally 6% 500m/A 65p.
2.98 | TA7120P 220 | TCA270S 4.00 5 mp- ey, :20 - . Pastage and packing 45p per transformer.
3.07 | TA71294P 365 | TCA270SA  4.02 amp. 12 way 0 2.5W - 0.22 to 270R - Available in preferred values  0.20 | Compatitive bulk prices on request. H
] RAAE] oo B W DLTR 10 22K~ Avaabie i praforied walues 028
526 | TA7172 1.80 ¢ - 0.47R to ~ Available in preferred values . _
516 | TA7193 550 | TDAG40 3.80 | SOLDERING 11W - 1RO to 22K — Available in preferred values BEEIR ELECTRALYTIC CAPACITORS
0.80 | TA7172P 180 ;gm&o)g“ ;.:g SECTION 17W -1R0 to 22K — Available In preferred values 0.37 | 3300/16V Axial 50mm foI?:Trg;:‘;’.o:ﬁ I s 200
J : e J .00, or 4
o2 ;ﬁ;%gp 230 | ToAt00aa 230 | Antex 1SV ron 5o PLUGS & SOCKETS soouTageped fomm aam Prica: 10 for £7.00
1.85 | TA7204P | TDA1006A 240 - Metal Co-ax Plug 0.18 +32 ul ag ended 50mm x 35mm tice: 10 for £6.00
15 | TATZ0AP 150 D A1 S 10 Antex comenta 200 | 0%~ 028 Plastic Coax Piug 918 ||RC70uFIeY Redighiee:izs i De1omAiL saclieng i ao S o
. P - Antex bi / 3 Metal Line Socket
MEigs GRS LY Toanzes 300 e § Qe [P B, Singl Junction Socke 080 | 1000F 16 Radi! (Sze: 30mm  tsmm) Load length appirox dmm
MC1330P 083 | TA7222P 1.88 - Soldersucker 4.60 1A258 0.25 | Plestlc Phono
TDA X - 0.20 | 470uF 35V Radial {Size: 23mme x 15mm) Luad Ien th approx 6mm
e o A L S ot T N 4 o By 425 000
MC1351P 250 | TA7310P 10 | T0A1327A 186 A‘r"w:’;‘: dg” Mg ;ﬁggg gg e =l 0.15 | 1000UF 35V Radial {Size: 32mm x 18mm) PLe'ad Iength approx 6mm
MC1352P 150 | TA7609P 428 | TDAT352A/8 156 | station compiete 2 TN iiceiiOpleschi ER.CV/N00
MCI%TP 288 | Ta7eiiAP 288 Toatatz 120 | with 1 iron Pow fre-< Al MULTISECTION ELECTROLYTICS MULTIMETER SPECIAL
MC1358P 1.30 | TAA263 2.46 80 | or dow 4995 y +100 +1 | e el
MCtassL 115 | TAA310A 268 [TDA020 460 S O | }%d% AN \ Russian type U4324 - {20,000 O.P.V.)
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TELETOPICS

This feature will be resumed next
month. The main news items recently
relate to changes of company owner-
ship. Philips, with a consortium of
banks, plans to take over Grundig on
April 1st. The move will require W.
German Federal Cartels Office ap-
proval. Philips at present owns 245
per cent of Grundig. Finland’s largest
privately owned company Nokia,
which has interests in forest products,
plastics, metals and electronics, is to
acquire majority holdings in Luxor and
Salora.

FRONT COVER

Our front cover photo this month
shows one of the current range of

Harrison Bros petal dishes, with
mount, feedhorn and LNA/
downconverter. Details can be ob-

tained from Harrison Bros, 22 Milton
Road, Westcliffe-on-Sea, Essex SS0
7JX.
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The Problem of Satellite TV

It’s important to distinguish between two aspects of satellite TV. First, DBS can provide
extra channels and a wide coverage. Secondly, the technology that it requires represents
an important advance in TV engineering, offering manufacturing and employment
opportunities. The fact is that we don’t in the UK at present need the extra channels or
the wide coverage: Channel 4 is still a delicate newcomer financially, and our present
terrestrial network provides virtually saturation coverage. On the other hand we could
do with the business opportunities, and it would be a disadvantage not to play a part in
the next stage of TV development. This unresolved dilemma seems to get more awkward
by the day. How do you go about raising the money to provide an unwanted service in
order to keep abreast of the technology?

A couple of months ago we commented on the government’s lack of a policy for
broadcasting. It’s almost eerie to compare the sense of urgency the government showed
over the idea of establishing cable TV in the UK with the present dithering over satellite
TV. The key to the difference is the fact that it was promised cable TV with no call on
public funds, while the more expensive business of launching satellites raises much more
difficult financial problems. What the government seems to ie saying is that satellite TV
is indeed a good thing, and that that being so there should be plenty of backers. It
doesn’t want to get involved itself in providing finance, and when one considers some of
the ways in which public funds have gone into questionable projects in the past such
caution is understandable.

But let’s take a look at what’s going on in that other island state. The Japanese
National Space Development Agency is about to launch the BS2a satellite. It has two
transponders which will be used by NHK, the Japanese equivalent of the BBC. Most of
the £176 million cost of BS2a is being borne by NHK. A back-up, BS2b, will be
launched next year, to be followed in 1987 by the three-channel BS3 for which fourteen
groups have so far applied to run the channels. Well, Japanese TV is not all that good, so
extra channels may be welcome, while the geography makes terrestrial coverage more
awkward than in the UK. That apart however, one can see who intends to wrap up the
market for domestic satellite TV equipment. Unless, dare one say it, we in the UK
manage to isolate ourselves by doing a sort of 405 with MAC-C.

The last few weeks have seen extraordinary disarray on the DBS front in the UK. The
BBC, charged with starting the first two DBS channels in 1986, has obviously felt itself
to be in an intolerable situation. It hasn’t the money to fund a programme whose
financial prospects are highly doubtful. The BBC seemed to be on the verge of shelving
its DBS efforts, but on December 15th the board of governors decided, without much
evident enthusiasm, against this course. An announcement commented upon the “great
difficulties which remain to be overcome by the BBC, industry and others in establishing
a viable DBS service”, concluding that the BBC “should continue to explore all

ssibilities.” Prior to that, Unisat, the consortium building the satellites for BBC use,

ad threatened to stop work on them unless financial guarantees were forthcoming.
Mullard’s managing director Ivor Cohen had appealed to the government to bring
together those involved in DBS in the UK to ensure that it takes off: Mr. Cohen
commented that the government ‘‘did it for teletext and should do it for satellite TV.”
And Sir Anthony Part, chairman of the government committee on technical standards
for DBS, had appealed for all sides involved to get together to find a way ahead.

One of the more surprising aspects of all this has been the BBC’s attempt to find a
private sector partner to share the risks of a DBS service. The BBC held talks with
Thorn-EMI, who understandably were reluctant to get involved. As a further possibility
the government has suggested that the BBC and the IBA should try to establish a joint
venture instead of setting up competing DBS services as originally envisaged. A plausible
idea maybe, but surely the whole idea of having two broadcasting authorities is that they
should operate independently?

The technically sound idea that the UK should use the MAC-C system for its DBS
transmissions seems to have added to the problems. Despite the EBU’s enthusiasm for
the system, no one else seems to want to adopt it at present. It raises interesting cost
versus technology questions. Whilst MAC is undoubtedly an excellent system, it does
mean a more complex receiver, one that can store and rearrange each TV line. This
involves a cost penalty which is difficult to assess. What one can say is that time and
again in the TV field cheap but cheerful engineering solutions have, with a little
development, proved to be acceptable in practice. For the moment however the hope
that MAC-C will find acceptance outside the UK has brought everything to a standstill
here. You can’t start to design receivers or the chips for use in them until a decision has
been made on the transmission standard.

For the present, Europe seems to be loosing out in the DBS race. US and Japanese
satellites are already going up whilst we in the UK struggle with the problems outlined
above and the continentals debate similar difficulties. The French and W. German
governments had planned to have a DBS service in operation by the end of 1986. As a
result of doubts about the costs involved, the French government recently decided to set
up a working party to reconsider the plan. It’s likely that a scaled down French/W.
German/Luxembourg service may be adopted as a compromise.

The problems raised by DBS are not simple, and it would not be fair to complain too
strongly about the present state of indecision. When all is said and done however it’s
likely that the economic benefits of DBS will be reaped elsewhere.
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Servicing the Tandberg CTV3 Chassis

The Tandberg CTV3 was the last true Tandberg chassis to
be released in the UK — the later CTV4 was fitted with a
chassis produced by W. German setmaker Loewe Opta,
The CTV3 is an accessible, solid-state chassis designed to
drive 22 and 26in. 20AX tubes. Most of the faults likely to
be encountered- are simple ones that are quick and cheap
to put right. The high standard of performance makes these
sets ideal for second-hand sale or rental purposes. This
article is intended to serve as a time-saving fault and
overhaul guide - also to introduce a chassis that may well
be unfamiliar to some engineers. Fig. 1 shows the basic
physical layout.

Timebase/Power Supply Panel

There are two main panels, the signals one on the left
and the timebase/power supply panel on the right. We'll
first briefly outline what's on the latter. The series chopper
circuit (see Fig. 2) is of discrete component design using a
BUI126 as the chopper transistor. It's on a plug-in
subpanel and provides three outputs: 160V for the line
output stage, 230V for the RGB output stages and 24V
for the sound channel. The circuit runs synchronously with
the line output stage in order to ensure that high-energy
switching transients are coincident in time with the line
flyback, thus preventing the appearance of power supply
radiation interference effects on the screen. The line
output stage is conventional, using a BU208 line output
transistor which receives its base drive from the tertiary
winding on the driver transformer in the chopper circuit,
Over-voltage protection is provided by means of a
crowbar circuit which fires to prevent operation should the
160V rail rise to 180V - the crowbar thyristor and its
series current limiting resistor short out the 160V rail in
this event.

The c.r.t. heater and the Lt. supplies are derived from
windings on the line output transformer. EW correction is
provided by a conventional diode modulator circuit driven
by a Darlington power transistor (Q530). Only width and
pincushion adjustments are incorporated, the once famil-
iar keystone control being omitted as with so many
modern designs (unfortunately!). NS correction is taken
care of by the precise shaping of the ferrite core used in
the deflection yoke (standard 20AX practice, converting
an otherwise barrel-shaped error to a generally acceptable
“moustache” shape). On large-screen receivers however,
particularly up-market or export models, additional
correction may be provided. So in some versions of the
CTV3 you may find a small PCB plugged into the
deflection yoke.

The line sync and line oscillator circuits are contained in
our old and trusted friend the TBA920, which features
horizontal phase control (R519) as the sole means of line
shift, for reliability reasons. The setis VCR compatible — a
useful sales point to make! Composite sync is fed to the
discrete component field timebase which is mounted on a
small subpanel. A good standard of stability and linearity
is achieved, the output stage employing a complementary
pair of Darlington transistors (Q605/6) in a class B push-
pull configuration. No field shift control is considered
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necessary due to the tube’s tight beam landing specification.
A third subpanel on the timebase/power supply board
provides dynamic convergence correction.

The Signals Panel

Now over to the left, to the signals panel. The u.hf.
input at the aerial socket is fed to a U322 varicap tuner.
This is the sister of the familiar U321 but has opposite
sense a.g.c. control requirements. The i.f. output is fed via

. the LC selectivity circuits to a TDA2541 amplifier/

demodulator i.c. which provides outputs to the three-chip
decoder and the sound channel.

The decoder employs a TDA2560 for Y/C signal
processing, a TDA2522 chroma demodulator and a
TBAS30 for matrixing. The c.r.t. cathodes are driven by
three complementary-symmetry class AB RGB output
stages.

The 12V supply for the if. strip and the decoder is
derived from the line output transformer via a three-
transistor series regulator circuit. Beam limiting is accom-
plished by a two-transistor circuit that backs off both the
brightness and contrast levels at a predetermined thresh-
old to protect the tube and line output stage. There’s a
picture sharpness switch that operates by modifying the
response of the luminance amplifier within the TDA2560.

The sound channel consists of a TBA120U intercarrier
sound i.c. and a TDA2610 amplifier/output device, all
mounted on a plug-in subpanel. There’s a Baxandall tone
control circuit (bass and treble controls in a feedback
loop), necessitating an extra single transistor stage which is
mounted near the front controls. The sound quality is of a
high standard, and isolated loudspeaker and headphone
sockets are provided.

Fault Finding

Experience of these delightful receivers shows that
almost all common faults can be swiftly remedied by
intelligent use of a soldering iron! It’s advisable to run
through the following problem areas as a matter of course
in order to ensure stable performance and good long-term
reliability.

Most no sound/raster faults can easily be dealt with by
careful examination of the plug-in power supply edge
connector P110. Pin 9 is the favourite for dry-joints, but if
in doubt resolder all nine joints, preferably removing the
old solder and applying new — also be certain to check the
appropriate connections on the mother board, together
with the condition of the plug/socket itself. Inspect the
area around R752 and make good any suspect joints
before returning the board to its holder. A fairly common
failure on the main board is that of the mains bridge
rectifier’s reservoir capacitor C726 (220uF, 350V). It can
be responsible for severe hum bars, often intermittent in
nature.

Intermittent line collapse should direct attention to the
scan-correction capacitor C532 (0-91uF). It may be going
open-circuit or, more likely, is dry-jointed. If the trouble is
intermittent squealing from the line timebase area, seal
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Fig. 1: Physical layout of the Tandberg CTV3 chassis.
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Fig. 2: The chopper power supply circuit used in the Tandberg CTV3 chassis. Transistor Q725 receives its input from the line
oscillator (TBA920) and drives both the BU208 line output transistor and the chopper drive/control circuit. At switch on, R725
provides a start-up supply to get things going. The sync/line oscillator chip receives its supply from the emitter of Q725, via
Q727, at all times. R728/C735/Q728 generate a sawtooth waveform at the base of Q730 which, with Q731, form a pulse width
modulator that produces a variable mark-space ratio squarewave across R756 to drive Q732/3/4. R751 provides positive
feedback. When Q733 conducts, the chopper transistor Q735 switches off. When Q733 switches off, Q734 and Q735 conduct.
7726 is the chopper transformer and CR735 the efficiency diode. CR736/R755/C737 form a snubber circuit to protect Q735.
The 160V produced across C738 by the chopper is sensed by Q729, which adjusts the d.c. voltage at the base of Q731 to vary
the mark space ratio of the chopper drive waveform. Over-voltage protection is provided by the crowbar thyristor Q737: in
the event of the chopper output rising to 180V, zener diode CR741 conducts and Q737 fires, short-circuiting the 160V line.
Excess current protection is provided by Q736: if the voltage across R754 exceeds 0-7V, Q736 conducts to alter the d.c.
conditions at the base of Q731. To prevent Q735 conducting continuously under low mains voltage/heavy load conditions,
with a consequent sudden sharp rise in output voltage, C743/R739 feed a short pulse to the base of Q732 to ensure that Q735
always switches off for a minimum period during each cycle of operation. All diodes are type 1N4148 unless otherwise
indicated.
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the line linearity coil L527 with RS printed circuit lacquer
(stock no. 554-989), avoiding nearby heat-producing
components.

In the event of random width variations, check the line
output stage h.t. supply decoupler C528 (0-47uF) for dry-
joints. If this is not the cause, suspect the Darlington EW
driver transistor’s plug-in connections (Q530). If in doubt,
dispense with the plug-in facility and hard wire. On rare
occasions the transistor itself can become mechanically
intermittent, making it look as though there’s a dry-joint
present when there isn’t. Replace with a BD699.

Always inspect the plug-in dynamic convergence correc-
tion panel for signs of overheating. In particular check the
condition of the edge connector: I prefer to remove the
plug and socket connectors and wire this panel into the
main board directly to ensure a perfect connection. Arcing
here can cause a real mess! It’s also prudent to remove the
few on-panel stand-up power resistors, scrape off the
leadouts, then resolder them in place.

Just about every failure I've had in the field timebase
has been due to... you've guessed it, dry-joints, again
often associated with edge connector trouble. Resoldering
and pin cleaning is usually sufficient to clear up the
problem. This plug-in unit is a little inaccessible, being
“wrapped around” by the output pair’s heatsink. The
latter can be temporarily removed to give access to the
print side of the panel for speedy fault location, but the
output pair are likely to object if the set is operated in this
condition for more than a couple of minutes.

When setting up the field timebase, the presets have to

be adjusted through small holes in the surrounding metal-
work. The need here is for a reasonable degree of surgical
dexterity and an insulated adjusting tool — never use a non-
insulated type, as the end result is likely to be tragic rather
than exquisite!

Failures on the signals board are rare and normally call
for replacement of the tuner or the appropriate i.c. The
only common (and sometimes devious) problem is caused
by incorrect biasing of one of the RGB output stages. This
generally gives rise to the appearance of flyback lines at
low brightness levels, the colour of the lines indicating
which stage is in trouble. Almost certainly the culprit will
be the 220k} resistor from the base of the upper transistor
in the appropriate output stage to chassis (R192/212/
232). It’s best to replace all three resistors for good
measure.

In Conclusion

Well, that’s it. Hardly worth an article do I hear you
say? Maybe, but look at it this way: should you encounter
one of these sets on a late afternoon call, you're now sure
to be able to carry out a 100 per cent successful repair and
arrive home in time to see the news ~ provided you don’t
run out of solder.

Spares are available from Tandberg UK Ltd.,, Revie
Road, Elland Road, Leeds LS11 8JG. Tandberg also
supply parts for the CTV1 and CTV2: for CTV4 spares,
apply to Loewe Opta agents HRS Electronic Components
Ltd., Brasshouse Passage, Birmingham B1 2HR.

Simple LOPT Tester

There are a few line output transformers one keeps in
stock due to their known tendency to fail. What does one
do about the many other types? It's handy to be able to
check them before sending off for a replacement, and for
this purpose the tester described below was designed. It’s
simple and in practice works very well.

Circuit Operation

The circuit is shown in Fig. 1. Multivibrator Trl, Tr2
generates a 28kHz squarewave output which is converted
to a low impedance (6002) by the emitter-follower Tr3.
The output from the emitter-follower drives the primary
winding of the line output transformer in place of the line
output transistor or valve, causing the transformer to ring.

Boost diode cathode or
HT input connection

EHT outlet

~l---------I-

Line output valve anode or
transistor collector connection

9
:Transformer
\under test

Fig. 1: LOPT tester circuit and connections.
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The output from the e.h.t. overwinding is taken to a diode
probe which uses a voltage doubling rectifier to produce
approximately 30V at the output terminals — assuming
that the line output transformer is a good one. Shorted
turns in the transformer will reduce the output to around
V.

Use

A suitable meter could be fitted into the case to make
the unit completely self-contained. The prototype is used
with an AVO Model 8 on the 30V range however. It has
been found to give reliable tests with monochrome and
colour receiver line output transformers, both in and out
of circuit. Note however that any defective component in
the line output stage will result in a low-voltage reading if
the transformer is tested in situ. Typical readings with
known good transformers are shown in Table 1. They
were obtained using a 9V supply.

Table 1: Test readings

Transformer In situ  Out of circuit
ITT CVC25 32V —
Thorn 1500 (jellypot) 155V 127V
Thorn 9000 25V —
Philips G8 25V T 38V
Thorn 3000 (e.h.t. transformer) 24V - =
Decca Bradford 28V —
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Thom 1042 20W (3500) R751 Safety Resistor 75p] 300 Mixed Resistors 1,50 10 Spark Gaps 1.00 | Fye 78+161 50p|  EHT TRAYS
Pye 713 Speaker 5" x 3° 70 1.00 g : o 0o Pye 1474260 509 11,0 3000 550
Pye 713 Compate Tuve Base Parel | 300 Mixed Capacitors 1.50 ;8_)\6 pin %u!}VICKSogket 1985 Thor % +1K+41+12 .| Thom so00 350
with Focus Slider & Leads 275/ 150 Mixed Electrolytics 2,00 ssorte nobs . 20y T 0r i
Pye 713 Control Knobs 4 for 50 : : i i i Thorn 50+40+1K5 60p| Thorn 8500 6.00
Tube Base Scoket 11 ove32 4 45: 100 W/W Resistors 1.00 10-16 pin Quil to Dil IC Socket 908 Thom 128+16+1KT+ | 1 onn 7%
Tube Beso Socket Thom 000800 etc 306 | 20 Mixed Conv Pots 1.00 00 Mixed Diodes 1.0 e 300" | Thorn 9600 6.00
serter [ . -
Al | 0 ed Pt 15010 Mined Restos & Copaiors 15D, s | 15070850 10
stal 4.43MHz e 65p i H 1Xe: esIstol RBM 250 14 +58 "

Lead & Cap for Split Diode Lopt 90p 20 M!XEd Sliders 00 110-16 pin Dil to Dil IC Socket 1.00 | (rvig1) N Thorn 1500 3 stick 1.80
Anode Cap 47p| 40 Mixed Presets C it 1.00 | Pve 3RS +15445 (713) Pye 713 4 fead 583
S:g‘gﬂé”?ﬂe,ﬁ?ﬁ{,}’j‘h}%",”ﬁg["g CT1GE%| 20 Mixed VDR & Thermistors 1.00 50 Electrolytics & 50 Capacitors . 90p| Pye 1136 fead 597

5 ! ’ -
Degause VDR E299D /HP230 3000/8000 z.;g 20 Mixed Ferrite Cores 50p, 50 Mixed Poly Capacitors :gg !;m!ns ‘2;§+682 ggv Pye 125 635
Soutle Fuse Nolder on Smal Pax Board | 100 Mixed Ceramic Discs 1,00 P ixed Negne & Bulbs 1 Thorm 350+20-+148.+ _ | Decca Bradford 5,00
20mm type | 20 Mixed Valve B 00 B8F167 24 BFRE2 28 NKT276 20| 45,317 .40 | Baird 8750 710
Single Fuse Holder on Small Pax Board Ixed Valve bases BF173 29 BFR81 29 NKT4S3 165 Thom 6+1+100 920 | yorting AZO100  7.10
20mm type se[aciz8 3 BCII 9 Besss o BFIM 32 BRRET 25 OTNZ 182\ qoremn e i as ] o y
Direct Panel Mounting 20mm Fuse . BF180 33 BFR%0 174 DTzt 208 Philips G8 {520)  6.50
et paic) 150 | ACI31 40 BCIT2 9 BC559 8 g s | Thom 8/8500 Plastic U
Slngla Fuse Holder on Small Pax Board pri 150 | acizs 4 BCIMB 23 BCS5 8 |BRIA! 2 BfR9T 208 R1009 5 1.45 | Philips G8 (550)  6.50°
As per carly 3000 mains imput . ep| ACMIK 38 BCIT 24 Boxw 2 BAS X BTG % MULTISECTION CAPACITORS
EHT Cablo Mewe 25p |ACHZK 3 BCi2ls 12 Boxw 1 BRSS X BEQ 0 RGE b GE 004200+ 100
IT.’)S(A Plub gs 12 for 4.80 ﬁg:;‘ﬁi g ngL :g gg:;? ;g BFI% 16 BFYS0 0 RO N 350V 50p 350V 55p
9 Tube Base and Panel 65p C184L BF1% 1 BFY51 34 R2265 130 |220+41 350V 65p 200 +200+75+25
3K PSU PL22 edge connector. 40p | AC176K/ 3 BC187 24 BDIX 46 B8F197 15 BFYS2 U R30S 80 | 200+150+50 350V 60p 350V 60p
+ Lum to PSU (New ACI28K BC204 15 BOI® 59 P 50 | 200+200++100 16+16 500V 45p
3K5 Complete Lum with all Plugs (New)  2.00| ACIS8 38 BC208 9 BD133 35 BFI% 19 BRC1I6 150 R2322 325V 54p 50+50+8 300V 55p
LM340 T12 on Heatsink 25p | AD14; BF199 15 BRCI6W 143 R2443 25132432416 275V 52p  100+50+100 350V 55
e o ey D142 118 BC2f2L 9 BDIW 3 AT p p
B9 with Hea‘f'?nk fﬂv AD143 108 BC213L 12 BO4 130 BR23 18 BUIS 100 oAl 200+zoo+100+32 16+16 350V 45p
TIP110 with He:a(ssink wl’ AD149 % BC237 12 BDI63 o9 BF224 18 BUI126 110 c r 350V 70p 100+150+50 350V 55p
L129/130/131 Coil 10p( A1 % BGxR B BOMI 2 BRS A Bl e BRI IOy Ty e e ae
BO2B T8 ; :
E“L"féé Cerraanmlc E':fe' 25p //:B; 132 Sﬁﬁﬁh 1: BD204 og BF241 21 BU20BA 1.15 RCA168001.42 [32+32+16 350V 52p 150+150+100
R ChranbspChrome Delay Line 1 [AfiZ7 4 BG» 8 Bozz 4 BRS_ 10 BUNGA 130 RCAIGS2138 204404100 030V 180
TW Lum Delay Llne 1.00 | AF138 38 BC22A 20 BD225 52 BRSS 20 BU47 170 S1299 225 225425 350V 50: 500+500 175V L
8K5/3K Lum. Delay Line 65p |AF239 41 BC2% 37 BO2R 50 BRS7 28 BUAB 276 S28000 125|5007900 1 100 Thorn TX9 1.00
Plastic Cover for 3K5 SP8385 Sp|AUTI3 210 BC301 2 BDZB 50 BF259 28 BUS00 230  S60804/B350 350V 70p 175100 +100 350V
TX9 Back Ground Control 10K 15p [ BC107 15 BC3W 31 BD2M 60 BFR2N 25 BUS26 246 050V 130 | 200+100 325V 65p Thom 3K5 225
I)S((%Gh:ln Clontrol 100R 0 15p | BC108 15 BC307 10 BD237 5 BRM 11 BUBD? 284 T6052V 13016415 450V 45p 400 amv Thorn 9K 2.50
L= 8?(? FChass:; Supports Pair 40 BCI109 15 BC30S 8 BD238 & BF337 23 (2 9 TS003V  125{200+100+100+50 470
Thgm 4000 F"(fc“:s ot g;s BCI15 16 BC309 14 BOD241 59 BF338 U CHIB 9 %;gx 145 350V 60p thps GH 1.50
j0p | BC117 2 7 18 BD244 85 BFSS 40 E5386 5 130
Thorn 180} SW (3K5) R752 ap | BEOT 2 3858 N BOmA & BR® SLEon BT 100] gonr gsov cajh: T\IZPE’aF w 0p
SERVICE AIDS BCIZ6 23 BC3¥ 17 B0 68 BRI 21 ES00S 25 TSV 1M0| ToMpngy  50p  1250MF 5OV 50p
Ambersil MS Silicons Greas 1200 2.45|BC138 27 BC38 17 BDAR 71 BRW 16 MEMA 10 TICASX 50\ pHMF 275V 50p 1500MF 70V Thom 3K
Ambersil Freezer cone e IZO; 1'99 BC141 3 BC3H7 8 BD43 @ Br2 IEEMEDLIZ R0 JTIC a0 81 SME 215 50p
AmberellARberube ng 1.89 | BC142 30 BC3M 8 BDS92 120 BF23 53 MEB002 10 TICI06C 40 | 100MF 150V 65p  1500MF 100V 105
Acberel AmbaTion 160z 1.95 | BC143 31 BC454 8 BD589 120 BRS0 43 MJ2501 236 TIP29 42| 100MF 250V 70p  2000MF 30V
i Anti-Stati Y BR4S3 53 MJ3001 221 TIPX 42| 100MF 450V 75p 2200MF 40V Thorn i
Ambersil Anti-Static Screen Cleaner  Joz 1.95 EE‘” 12 BC4S5 8 BDG77G 135 BF458 37 MJEI82 47 TIP31 35| 220MF 400V Thomn Slg 95p
Ambersil 40+ Protective Lubricant 1410z 2.15 | BC148 12 BCASS 10 BOVWT &GS Gean o qep 130 Z5OME 3V 65
ﬁmgem: é\mbercler\s Foaming Cleaner 130z 1.26 SC:SZ? :é g&‘g g gg;% g BF461 % MJES20 50 TIPR 61| 220MF 450V Thorn' :}‘K ggooMF 9 ggp
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g o BCIS4OR 16 BC546 8 BOY20 109 BFSS6B 35 MUEZSES 140 TIPAT  42) yoquie aohy Thom 8K X30OMF 16V 50p
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mm 13} BCIS7 12 BC8 12 BFI37 20 BR® 16 NKT241wW 8 TIPII0 61 goome 250y Print 4700MF 16V 72p
MA 101or 70p  250MA 10 for 65p | BC158 12 BC549 8 BFIS3 2 BFIS? 62 NKT241G 8 TiSal 5| tyne 80p 4700MF 40V 75p
315MA A/S 10 for 50p  750MA 10 for 65p°| BC159 15 BCSs? 10 BFI54 2% BFRS2 31 NKT241Y 8 ZTX550 X0 soERAF 250V 70p
?g)MA }g ;g: ggp %‘A }g ;g: %p INTEGRATED CIRCUITS TBAS00 265 TDA2522 2.10 | AM-L5-200 Mono Scancoils Sanyo 1.00
25A 10for 100 204 10 for 805 | BRCIZ0 SNTe0IaND 180 TBAS10 190 TDA2530 2.61| M-LS 145 Mono Scancolls Sanyo 100
3154 10 for 100 504 10 for 508 BRC3064 1.oo SN7602 1.80 TBAS30 1.26 TDA2540 350 | 4-2761-4570 Scancoils Sanyo 1.00
SEC/M/“@ 10 SN ;B(BBN 2.00 TBA5400 180 %Azseo 350 y':om% go!ll Bg: P :gn
C/M/300 100 SN76115 200 TBAS50 182 TDA2581 3.00 | Thorn oil p
3500]}',‘"“ (FS'LP’:‘ EESIST{?:“}JP?;EE 1.70 | CA3080 158 SNT613IN 1,58 TBAS60C 150 TDA2591 1.96 | Py 713 Coil LE31/832 65p
QEmOBEIMLONNECHON Y 101 (m133p 148  SN76226N 125 TBAG4I 205 TDA2571A 2.00 | Philips G8 Coil L4&2 Late Type 65p
4000 Thorn (4 Pin Connection) 1.90 | ML231B 220 SN762IN 1.00 TBABS! 250 TDA2640 2.90( Philips G9 Luma Delay Line 90p
ML2378 200 SN76530P 130 TBA720A 249 TDA2690A 150( pyg 713 Luma Dolay Line 30p
Thom Mains TX 3000/3500 750 | ML239B 286 SN76545 140 TBASOD 1.62 TDA3%0 6.00 Convergence Yoke Assy AT1023/05 590
Thom Mains TX 800078500 1000 | MCI327AP 125 SN76622N 100 TBAS20 208 TDAYS03 2.9 -
Thom S.0.P.T 8000/8500 350 mgg&sg 130 gmsseon ;on ;gAsasg 1% }EEP&%) 348|ITT CVC8 On/gffBSXvntch Gf;p
Thom Scan TX 3000, | 1455| p  SN76666N 5 A1440 1 1.95| Thorn 3500 ssy + Leads 1.75
fiome 0 er MR e 8 il G oo s ey
f Thorn LOPT 9600 i 3 d ! ] " .
TERAG % mee  ammmm gmwar  mimasdone o
Thorn LOPT 1530/91 17 1 . 611 1.40 TDA1004/ H 2.50 orn witc p
HER U R Um0k maer o ems 2o s s
Thom LOPT 8500 980 | Snssaen 60p TBAIZCQ 70p TDA11708 150 ULNZ216A 125 Korting Shift Pot 504} ) 65p
Thom LOPT TX9 9.85 | SN74123N 65p TBA120S 70p TDAI1200 242 UPC1365C 5.75| 2.5A Push to make on/off switch 15p
Pye LOPT 713 10.00 | SN74154N 140 TBAI20U 100 TDA1270 276 SC83P 1.40
Pye LOPT 725 o985 | SN7600IN 140 TBA3%5 100 TDAI327 2553 SC%I1P 1.40 DIODES
GEC LOPT 311 740 |SNT6TION 114 TBA4S0Q 1.40 TDA2002 2.80 SWI53 250) ayiz Sp INADS 5o
Diode Spht LOPT AT2076/35 1475 | Thorn 8/ 8K5 ex equip panels Thorn 3/3KS ex equip panels  Thorn 4000 PSU panel ex- | AA119 sp IN4D7 6p
Sanyo LOPT AM-WM-21 675 | yntested untested factory 250 [ AA143 sp  IN4742A 8
Samyo[ DR AM U 730 | psy 288 Pl 375 Thorn 3KS beam limiter board BAI115 8p INS254B o
Philips LOPT G 180 | FTB 375 LTB 15 L g BAIS o INs39 1
Sanyo LOPT (cwzn4z751447m 500 | Decoder 400 Video 250  new L e B e
ITT LOPT CVCS 960 | Thon 9K ex equip panels IgTh'goma 2.(7)0 Thorn 3KS PSU bottom board BFK;(%! ‘:D b 'P
ITT LOPT cvcas 975 | yntested i 215 P0G new i S188 £
Baird 8750 10.25 | ps|y 1200 Conv. 3K 300  Thom 3K IF panel new 300 BT106 1.50 p
Baird 8752 10.25 | pecoder 5.00 Conv. 3K5 375  Thorn Y3KS, ENT & scan TX + | BT116 1.00 MRS 3%5p
1 Korting AZ3100 1025 | Thorn 9K6 ex equip pane R2008B on alum chassis ex- | BY127 12p SKEI/R 20p
| Korting B32-170 10.25 | | ntested Autovox Decoder FG/0! new equip 1.80 | BY204 26p MCR406 35p
Eomng %lg; 1075 | Decoder 513 gutovox IF & tuner panel A/‘())(l] Thon &8K§ damaged FTB '0' ] 2303 IZHSA R
Kgg:ﬂ ZTR}UOI :g%g Thorn TX9 main panel new boxed g spares BYx22/400 30p YEZ 80p
Si n V1155 1175 | Complete (no tuner) ex- Thorn 4000 Convergence pane| Thorn &8KS damaged decodev INBO 8p X150 i2p
S:gmggz Vien 1175 | fectory 1.00 ex-factory 375  for spares :m? :P mﬂmﬂ / gg
Zanussi B$2272 10.25 | UHF TV Aerial for portable 50p Coax Plugs 10 for 1.65 | |N4g02 & MCRIG/S 150
éarlluss;:gé]%%zs }g%g Indoor Aeriai Parabokc Type Reflector Band Change Switch Assy, Pye 725 40p | |NanG3 4p TO3FBOOH 2.80
ol FRO029 1052 | to Help Combat Ghosting Problems 2.50 Flush Mounting TV/FM Diplexer 1.00 | IN40O4 5p  TO3FBOOR 300
Line Connectors 38p Switched Flush Fitting Aerial Dutlet 1.00 ) |N4QDS 5p BY255 300
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Southern England
OOUBLE D. DISTRIBUTORS
27 Florence Rd., Parkstone, Poole, Dorset.
Tel, (0202) 742347

Midlands and North Wales : 4 London and Home Counties
FAIRHURST SUPPLIES ALPHA TUBES

_ Tel. 061-480 8247 " 53 Lowther Rd, Dunstable, Beds.
Answering service outside normal hours . Tel. 0582-68934

S. Wales and S. W. England Northern England Scotland
ASTEN MEAD (Electronics Ltd) GEORGE LAWSON ELECTRONICS SOUTER WHOLESALERS
Component Distributors, Dorset. 108 Scotland Rd, Carlisle, Cumbria. Colour Tube Specialists.
Tel. (0258) 72823, Telex 46246 Tel. {0228) 20358/39693 Tel. Selkirk 20255

A SELECTION OF CRT’s REBUILT BY TSR:-
All Monitor CRT's, All Sony CRT's, including projection systems S.D. 102 R/G/B — 510ABZB22, 510ACAB22, etc.

HITACHI QPF MATSUSHITA 370DLB22 510HWB22 5602822
510SWB22 470ESB22 370FHB22 510JEB22 670XB22
510VLB22 470FGB22 370GYB22 510JGB22 A37-544x
510VSB22 470GMB22 370HVB22 510JKB22 A37-565x
560CSB22 510GJB22 370Z822 510LDB22 A42-556x
560DZB22 510GLB22 420DKB22 510MXB22 A42-570x
560EGB22 etc. 510HSB22 420ERB22 510RJB22 A51-580x
560BCB22 etc. 420GFB22 510UFB22 A51-590x
470CTB22 560AKB22 Ab6-540x
MITSUBISHI QPF 470ELB22 560ATB22 A66-540x
510TSB22 470ERB22 560AWB22 A56-611
510TVB22 OTHER IN-LINES 470ESB22 560DTB22 Ab6-612
510TWB22 320ARB22 470ET822 560DYB22 AB6-613 etc.
560DEB22 370AUB22 470FTB22 560ETB22 AXT37-001
560DRB22 370BDB22 490DVB22 560EUB22 AXT51-001
560DSB22 etc. 370BRB22 510CJB22 560HB22 AXT56-001

N.B. YVe can deal with all your CRT requirements from

Delta’s to Sony’s. T.S.R. VACUONICS LTD.,
If your CRT is not above, please contact us and our Tom Stewart L.ane,

Gun Department will make a gun for your CRT. Our St Andrews, Fife,
many customers, including some of the National Scotland.

Rental Groups, have proved our quality. Tel: (0334) 74035

Information on allother CRTs available on request
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Songs My Grandad Taught Me

My memory for day-to-day things gets worse and worse.
“That set of mine you repaired yesterday. There’s just one
little thing . . .” I can’t remember doing their set or what
was wrong with it, and unless I look it up in the book I just
have to stand there for a while until the memory comes
flooding back. “Here’s the fiver I owe you for the job you
did for me last week.” “Oh, yes. Thank you very much.”
I'd completely forgotten. What would I do without H.B.
to remind me about such things? So it’s not really that I
forget, it’s just that the recall chip doesn’t function until
jogged. Probably a dry-joint somewhere.

I can remember my earliest years however. I can
rem:2mber laying in a cot, watching the family eat and
crying for some. Then my mother saying “look at him
thinking he can eat our food”. Also being pushed in a
pram by my grandmother who told me she’d take me to
the police station if I cried. But most of all .I recall my
grandad playing his concertina and singing his songs about
the Crimea and the Balaclava Charge (the Light Brigade).

Mind you it wasn’t all honey. Oh no. I was once
supposed to be asleep when my grandparents were en-
gaged in running Aunt Lil down into the ground. Half way
through the tirade I woke up. My grandad noticed and
immediately accused me of spying — “I'll cut his liver out”
he bawled, reaching for one of his many walking sticks
(the one with the dagger at the end). Grandma tried to
cool him down. “Yes” he said, “I was only agreeing with
you like I always do. Didn’t say a word against her. I'll be
glad to get back on board again, I swear I will.”

*“Play us a tune before you go” I asked. So out came the
concertina and Grandma vanished into the kitchen to put
the stew pot on. She made lovely stew, with dumplings.
Mum couldn’t quite get the same taste. Grandad started
with a swinging rendition of The Bells, followed by a
funny song I never really understood.

“I went into the butcher’s and stole a leg of suet,
Singing bullyah, bullyah bay.

I stuck it in me boot and didn’t mean to do it,
Singing bullyah, bullyah bay.”

I clapped that then asked for my favourite.

‘“‘Bayonets charging bombs and mortar,

Dying groans from every quarter,

Down the Valley of Death the gallant charge was made,
By the lion hearted heroes of the Light Brigade.”

There was a lot more to it, something about the artillery
thundered and someone had blundered, but I can’t quite
put it into context. Even for this my memory’s not what it
was.

I can still remember the first article I wrote for the
magazine some thirty years ago however. About the HMV
1807 (I think). I followed this with one on the 1805 and
earlier models. There’s a resistor that goes high in the, let’s
see now, which circuit was it?

Some years later I met Johnny Logan, the one-armed
engineer. Quite a character — happy to handle large sets
and run over roofs putting aerials up. He gave me many a
hint, like smearing custard over the centre spindle of BSR
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record decks to prevent them running rough. Only
kidding. He told me how to handle women, and shortly
after I got divorced. He’s up north now. Stay there John,
I've been happy for twenty years or so now. H.B. says that
if you phone us at 11 p.m. any more she’ll smear custard
on your centre spindle . . .

The Pye 725

A friend (was) of mine brought in this Ekco CT822/1 -
the Pye chassis with the vertical panels. The complaint was
that the colour went on channel change or on sudden
bright scenes. So I brought the hairdryer into play and
when it was directed at the TBA540 the colour went.

“No bother Mr. Lupton” I said, changing the chip. The
colour then stayed - until next day.

I checked this, that and the other, finally ending up at
the TBAS540 again. I put in another and the colour stayed
for two days.

“It goes grainy as well now” said Mr. Lupton.

So I took out the i.f. gain/filter unit and resoldered all
the suspect contacts.

The next day it was back. “Colour’s gone again.” He
looked sort of tense, but only when he tried to smile.

This time the TBAS540 said it wasn’t guilty, but when
the freezer was applied to the TBAS60 the colour went
off. In went another and we kept the set on test for a
couple of days. Lovely. Three days later it was back again.

“It’s gone grainy again.” To cut a long story short, |
changed the i.f. gain/filter unit and the tuner. And still it
came back. Trying to see through the tears, I removed the
filter unit and resoldered all the suspects as usual. The dry-
joint was on the coupling capacitor C117, not on a coil as
I'd thought. So far it’s not come back, and Mr. Lupton did
manage a smile as he went out with it. Funny how sets you
know so well can give you so much heartache. Funny how
quickly you forget it when the next one comes along.

The Quad

A couple of weeks ago this chappie brought in a Quad
amplifier. The little stereo solid-state one with 2N3055
output transistors and vertical plug-in audio panels. He
said it worked for a short time then cut out. It worked for
me all day, so I told him to check the rest of his set-up.
“You mean the tuner?” he asked. He didn’t use a record
turntable or tape deck.

So he brought in the tuner, which was also a Quad. This
time with valves in it. Sticking a signal tracer on the
output, I found that it worked perfectly for some fifteen
seconds then cut out, leaving a trace of background noise.
There were a couple of 6BA6 if. bottles, a couple of
6ALSs, a 12AT7 (there should be two) and an ECCS81
(equivalent) in the other 12AT7 position. I wondered
where to start, then decided that I didn’t have much
choice - I could lay my hands on the 6 ALSs (EB91s) but
didn’t suspect them, and wasn’t keen on searching for
6BAG6s because I was sure the last went years ago. So I
looked hard at the ECC81. I felt sure I had one some-
where (out of an old VC3?) but I couldn’t be sure where. I
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knew that an ECC83 isn’t far out and had plenty of these
— for amplifiers and things. So I fitted one and the radio
stayed on.

He said it sounded a little distorted (as it would through
a signal tracer, for heaven’s sake). So I stuck in an ECC82.
He said it sounded better, daft bugger. The customer is
always right however (never) and off he went quite
happily. In fact an ECC82 was the same as fitting a

12AU7 in place of a 12AT7, way out. But he was

convinced it sounded better.

The Table Lighter

There were two sets on the bench. One had to be close
at hand because it was on soak test and when things did
happen they happened suddenly and horrifically. The
other was a routine selector change (round for square) on
a CV(C9. In walked a tiny old lady of about eighty five.
She plonked a coffee percolator and a table cigarette
lighter in front of me.

“I want a yard of cable put on this, and a different screw
put in the bottom of this because the proper screws won’t
go in.”

I started to let rip and then shut up. There was

something about the old girl I liked. I tipped out a tub of
small screws and found one that fitted the thread. She
took it from me, pushed a flint up against the spring inside
and tried to fit the screw. It slipped, and the flint shot out
across the shop to heaven knows where. “Now look what
you've done” she scolded. '

I opened a draw and found one of my own flints. Took
the lighter and pushed the flint up inside. Held the screw
and tightened it. Flick the top. No flick. Of course not, the
spring instead of the flint was hard up against the wheel. I
unscrewed it and the flint flew into the CVC9: After a
time I found it and removed the spring from the lighter.
When correctly assembled the original screw fitted nicely
and the lighter worked. She took it without saying a word
and put it into her bag. “Just a yard of cable fitted to this
plug and a mains plug at the other end.” By this time
other customers had arrived to consult the oracle and were
smiling broadly at the antics.

“Pop back later dear. I'll fit the cable as soon as I get a
chance.”

“All right then. No one wants to work these days. I'll
give you an hour, no more.”

And off she went. A small figure with enormous
presence.

The Case of the Curious Cossor

As with so many once famous names in the domestic
radio/TV field, that of A.C. Cossor is now a distant
memory. Yet at one time it was a market leader, with radio
and TV sets and the valves to go in them. Cossor were
pioneers in the use of printed circuits and were one of the
first firms to introduce a transistor portable radio receiver.
The firm was started in the twenties as a valve manufac-
turer, but soon moved into the radio receiver field as well.
Older readers will doubtless recall their famous kits which
were sold under the Melody Maker name. Throughout the
thirties the firm also produced ready made receivers.
These were of generally rugged construction, but relied on
t.r.f. circuitry long after most other makers had virtually
abandoned it. Cossor called their trf. sets Super-
Ferrodynes, which no doubt sounded good in the adver-
tisements. They also made some pieces of test equipment
that were quite sophisticated by the standards of the day:
the present writer still has and uses a 1937 wobbulator
which, so far as I know, has had but one capacitor
replaced and retains the original valves.

Just before and during the second world war Cossor
were involved in the production of radar equipment. At
the end of hostilities domestic radio receivers reappeared,
to be followed shortly after by a series of television sets.
The example we’re going to examine, the 901, was really a
pre-war design. It illustrates perfectly the “sledge-hammer
to crack a walnut” approach that characterised so many of
the sets of the late thirties through to the early fifties,
employing as it did a total of 28 valves, three of which
were used for ordinary radio reception, and a Cossor 85K
c.r.t. The tube was of interest in being one of the first to be
fitted with an ion trap magnet (Cossor patented). Apart
from that it was a round, 15in. type with a triode gun and
a four-clip base. The use of an ion trap became the normal
practice, to avoid ion burn of the phosphor screen, in the
days before aluminized screens.
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The vision and sound receiver sections were completely
separate, each having its own input socket. These were fed
by a splitting arrangement built into the main aerial panel,
which also incorporated a simple attenuator for use in
areas of high signal strength.

True to their belief in t.r.f. circuits, Cossor chose this
type of vision receiver. It employed no fewer than four r.f.
amplifiers. These used 63SPT pentodes, the Cossor equiv-
alent of the more famous (notorious?) Mullard EF50.
Detection was carried out by a single thermionic diode,
type SD6, which was peculiar to Cossor. It had the B7G
“button” base. Four more of these valves were used as
sound and vision interference limiters and for line and
field sync separation. Fig. 1 shows the video circuitry.

The video amplifier stage used another Cossor special,
the 61SPT. It was a powerful, octal-based r.f. pentode
capable of several watts anode dissipation. Note the
overall low value of the anode load resistance. This valve
had what must have been the most expensive screen grid
feed resistor ever — a 6V6G beam tetrode which was used
as a constant-current source. The video signal was d.c.
coupled from the anode of the 61SPT to the c.r.t.’s grid,
and the tube’s cathode was connected to one side of the
heater supply. Thus the latter, which was also common to
the vision interference limiter and sync separator diodes,
had to be maintained at well above chassis potential to
provide the necessary tube bias. In fact with the brightness
control set to minimum the heaters were at 390V, which
probably gave more than one engineer a nasty little shock!
A similar idea was used for the sound interference limiter
diode, which had one side of its own special heater supply
connected to the sound unit’s h.t. line.

If these points suggest that the power supply was some-
what out of the ordinary, you're right! There were no
fewer than eight heater supply windings on the power
pack’s three mains transformers. In addition to the oddi-
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Fig. 1: The video and sync separator circuits used in the Cossor Model 901. A 6V6 was used to provide the video output valve
with a stable screen grid supply. Separate diodes were used in the line and field sync separator stages.

ties so far mentioned, there was a hefty 6-3V supply for
the majority of the other sound and vision valves while the
185BT line output valve required a heater supply of
0-45A at 18V. Lord knows why they decided to lumber
themselves with this valve, but having taken the decision
they used two of them, each with its own heater winding.

The Timebases

Whilst the receiver, sync and power supply arrange-
ments were quite complex, the timebases themselves were
relatively simple. The field timebase used an OM4 double-
diode triode as a blocking oscillator (the transformer had a
tertiary winding for sync purposes) followed by a 6V6G
output valve which was a.c. coupled (with an 8uF electro-
lytic) to the high-impedance field scan coils. On the line
side an OM6 pentode (equivalent to the EF39) followed
the diode sync separator as a pulse amplifier. Another
OM4 (EBC33) was used in conjunction with the 185BT
line output valve in quite an advanced configuration for its
time, since the two valves acted as a self-oscillating
multivibrator-type timebase. '

EHT Generator

Now comes a very crafty bit of work! Pulses from the
anode of the line oscillator triode were taken to the grid of
the second 185BT (see Fig. 2). When this valve switched
off after the pulse, the giant r.f. choke in its anode circuit
rang, producing a high-voltage oscillation. The initial
positive-going excursion was rectified by the SU2150
which produced an e.h.t. of approximately 10kV. Natu-
rally the SU2150 had to have its own highly insulated
heater winding. This idea was dropped in the following

-0
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2V winding
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transformer
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—DT_,ﬂ
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Fig. 2: The ringing-choke e.h.t. generator circuit.

TELEVISION FEBRUARY 1984

t

Model 902 (which was similar in other respects) in favour
of a straightforward high-voltage winding on the single
mains transformer.

TV Sound

For television sound a conventional radio-type superhet
circuit was used. It employed the same range of valves as
in the radio unit itself - OM10 frequency changer, OM6
i.f. amplifier and OM4 detector. The triode and one of the
diode sections of the OM4 weren’t used, though there was
the previously mentioned SD6 sound interference limiter
diode. The i.f. was 2-:2MHz, which meant that the local
oscillator had to operate at 39-3MHz (for Channel 1). To
allow for the possibility of oscillator drift, a manual tuning
control was provided. The detected output was passed to
the equivalent OM4 in the radio section and then to the
shared 6V6G output pentode. The triode audio amplifier
incorporated a switched tone control giving five levels of
bass/treble ‘cut.

The Cossor Approach

From the servicing point of view the 901 was probably a
bit of a pig. It had a deep main chassis which would have
made the components beneath hard to distinguish, while
most of those on top were obscured by the tube. Never-
theless. Cossor did make an effort to help servicemen by
publishing a comprehensive valve voltage and resistance
table. Having the correct resistance reading to chassis at
every valve pin must have simplified fault-finding in many
cases. |

As so often seemed to happen in the vintage years, the
“improvements” incorporated in subsequent models were
of questionable value. Having fitted a permanent magnet
focus unit in the 901, Cossor later reverted to the tiresome
electromagnetic type that seemed to need adjustment half
a dozen times during the course of an evening’s viewing.
Later came the neither one thing nor the other type of
power supply, with a mains transformer for the heaters but
the h.t. derived directly from the mains.

Despite their association with domestic radio and TV
from an early stage, and many pioneering efforts, Cossor
decided to pull out of this market in the late fifties. For a
while badge-engineered Philips sets carried on the name,
but it finally faded from the scene in the mid-sixties. Thus
another household name entered limbo.
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VCR Clinic

Ferguson 3V30,

The trouble with a Ferguson 3V30 occurred, or so I'm led
to believe, whilst the owner was away on holiday. The
report was of f.m. modulator overloading — the symptom
shows up as a bluish tint on peak whites, such as foreheads
etc., though the replay signal level was perfectly o.k. The
nature of the problem was confirmed by checking the
signal level at the video output socket, suitably terminated
at 75Q of course. On record the luminance signal is passed
through an a.g.c. circuit (amongst other things) prior to
the f.m. modulator, and it seemed reasonable to suspect
trouble in this department. Why make our initial check at
the video output socket? Well, in the E-E mode the
luminance output is tapped from the gain-controlled am-
plifier, so a fault here would affect both the recording and
the E-E levels.

The HA11738 ic. in which the a.g.c. circuitry is
incorporated seemed a likely suspect, but replacing it
didn’t cure the trouble. At one point I began to suspect
that the phantom twiddler had been at it — the E-E signal
level could be varied but couldn’t be lowered to a
reasonable value. The a.g.c. loop involves quite a lot of
circuitry. The luminance signal first enters at pin 26 of the
i.c., where it passes through the gain-controlled amplifier.
It passes out at pin 24 and returns to pin 13 after filtering.
It comes out again at pin 14 and is then capacitively
coupled to pin 28. It’s at this point that the a.g.c. detector
enters the scene, which means that the output from the
gain-controlled amplifier depends on the signal level at pin
28. In this instance there was plenty of signal at pin 14 but
not a lot at pin 28, indicating that the coupling capacitor
C239 wasn’t doing its job. It’s a 1uF, 50V electrolytic. S.B.

Hitachi VCRs

Hitachis have predominated this month. First there was a
VT8300 with the complaint of squeaking and distortion
on sound, a common enough fault caused by the audio/
control head vibrating. The head’s number, 671, con-
firmed that it was one of the faulty ones — this one even
obliged by vibrating whilst we were looking at it. Unfortu-
nately the machine came back a week later with the same
complaint. This time the fault took two days to show up. It
seemed to be the same, but the vibration was now coming
from the supply tape guide — replacing this item cleared
the fault. There is of course no way in which you can
convince the customer that there were two separate faults.
After all the symptoms were the same.

Next came a VT8000 with no record. It was quickly
established that there were no sound and vision in the E-E
mode and no channel lights, though playback was not
affected. The tuner and if. strip are powered by a 12V
line that’s present in all modes except playback, ie. the
“not-playback” 12V line. A quick check showed that this
was missing, due to R069 (1-5k}, 0-5W) in the “not-
playback” 12V regulator circuit on the syscon panel being
open<circuit.

The complaint with a VT11 was that it was noisy. This
turned out to be the capstan motor knocking. The replace-
ments from Hitachi are the ones for the VT17. Whether
this is because they’re better, or they are all that Hitachi
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have got at the moment, I don’t know.

I've finally had an Hitachi with a faulty bulb - a
VT8300. This prevents the machine working of course
and also makes the stop light flash. As this is supposed to
indicate damp in the machine, our initial diagnosis was
somewhat uncertain. However I'll know next time. I'll also
start carrying an Hitachi bulb around with me. D.S.

Spills

A word on liquids spilt into VCRs. We've just had in an
Hitachi VT9500 that had obviously had something spilt
into it a couple of months previously. Three boards
showed signs of corrosion. Two could be cleaned with
Servisol and methylated spirit. The third, the clock-timer
board, proved to be more difficult and the i.c. had to be
replaced. The VCR was then running very fast and a new
motor was required. The internal PG coils in the old one

had gone short-circuit and liquid had clearly got into it..

The point is this. Whenever we get a case of liquid spilt
into a VCR, be it water, orange juice or whatever, it
seems to be several weeks or months before we see the
machine. By that time’corrosion has set in and started to
cause problems. The owners spill something in, let it dry,
then try it out. It usually works, so they forget it. But it’s
when the initial accident occurs that the machine should
be stripped down and cleaned to prevent corrosion setting
in. Whether our efforts with the VT9500 will prove
successful or not in the long run I don’t know — we haven’t
caught one as early as this before. D.S.

Video Disc Players

We’ve recently taken delivery of some Hitachi video disc
players. They raise a couple of interesting points. First,
most TV sets have only one channel position modified for
video use. If the customer has a VCR and a disc player,
this means that they will both have to be tuned to the
same channel, e.g. ch. 36. This in turn raises the problem
of beat patterning if you want to record from the disc to
the VCR via the r.f. lead. Yes, I know it’s illegal, but you’ll
get customers who will want to do it. Secondly there’s the
problem of the order in which to connect them up, i.e.
aerial-disc-VCR-TV or aerial-VCR-disc-TV. Hitachi make
recommendations on this subject, but it’s bound to affect
the signal available. One can foresee problems, in particu-
lar with teletext sets. And what if the customer also has a
home computer tuned to the same channel? I can see life
getting rather complicated in future. D.S.

Sanyo VTC5600P

The problem with this machine was no playback of its own
recordings — the picture would show only when the
machine was in one of the “trick” modes. Prerecorded
tapes played back all right. I suspected a control pulse
problem. There were off-tape control pulses with a
prerecorded tape, but not with a tape the machine had
recorded itself. So I put the machine into record and
checked for pulses at the control head. None. Check back
through transistor Q406 to the CX186 drum servo i.c. Still
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nothing. Then back to servo board II where I came to the
switching chip Q1315. The reference signal went in at pin
8 but didn’t emerge at pin 9. Next check the switching
voltage (pin 6) which was o.k. The i.c. is a CD4066B/
TC4069UBP and the next step was to fit a replacement.
This made matters worse! The switching voltage now
stayed at 11V . ..

After considering the problem I decided to take an i.c.
out of a stock machine. This cured the fault, leaving
me with the simple task of ordering a replacement. We
then had three more machines with defective
TC4069UBP chips. The replacements from Sanyo were
also dud. After three attempts and a couple of phone calls
we managed to get some working i.c.s. So beware, even a
new TC4069 may be faulty. M.S.

Panasonic NV333

One of these machines would intermittently go from
record or playback to rewind. We suspected the rewind
sensor circuit (as good a place as any to start!).- The output
(3V nominal) from the supply reel phototransistor appears
at pin 1 of P6010 on the system control panel and goes
from there to pin 10 of the operational amplifier IC6004.
The output at pin 13 should be 0V, but rose to approxi-
mately 0-5V in the fault condition. On checking at the
other input, pin 11, we found a dry-joint where an
additional ceramic capacitor had been added (across pins
10-11). This was pulling the connection of R6042 to pin
11 away from the print, as a result of which the voltage at
this pin rose, activating the rewind mode. M.S.

Sanyo VTC5600P

The problem we had on this machine was loss of colour in
the E-E mode a few minutes after switching on — there
was slight chroma in a vertical band at the centre of the
screen, reminiscent of the magic-line tuning in earlier
Panasonic colour sets. Checks at the input and output of
the video panel confirmed that the colour was being
deleted here. Whilst tracing through the signal path we
noticed that the pilot burst cleaning pulse, which is applied
to pin 6 of ic. Q111, seemed to have grown an extra
hump — just after the negative-going cleaning pulse itself.
The pulse comes from the switching transistor Q177, and
on fitting a replacement the fault had been cleared. It
seems that this transistor must have been producing a
back-e.m f. when warm. M.S.

Ferguson 3V00

One wouldn’t think that a Ferguson 3V00 would cause us
any headaches now, but this one did! The picture wavered
from side to side, with displaced chroma, on all tapes.
Pinch wheel we thought. It was well worn, but a new one
didn’t cure things. So we checked the spring pressure —
ok.

The tape was passing the control head smoothly, so we
next went through the servo setting up procedure, includ-
ing a ripple check on both motors. Everything perfect, but
the fault still there. We noticed however that the capstan
trapezoid waveform was not as stable as it might be — the
length of the flat top portion was varying ever so slightly.
To eliminate the servo, another panel was tried. Yes, the
fault was a mechanical one. :

We checked the capstan and relay spindles for freedom
and truth, and all the belts — everything ran freely. Despair
began to set in, so we lit our pipe and sat watching the
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wretched machine. It was noticed that the entry guide
roller was not entering the V block correctly. This alone
would not cause the fault, but a closer look showed that
someone had had a pair of pliers on the top of the roller.
Replacing it cleared the fault. When we examined the
roller we found that it was bent, the bend being on the
part inside the plastic section. As a result the latter
couldn’t turn freely and was tight once during each
revolution. We live and learn! M.P.

ITT VR580

The complaint with this machine was that the tape would'
lace up but a few seconds after going into the play mode
the tape would unthread again. We’ve had troubles with
the opto-couplers used in these machines in the past, so
we decided to check their outputs, starting with the wind
tacho pulses generated by the opto-coupler fitted to the
wind motor. A scope probe connected to pin 14 of the
motor control module showed that these pulses were
missing. We next lifted the mechanism into its service
position to check the d.c. conditions at the opto-coupler.
The voltage across the infra-red diode was nearly 8V, so
the diode was clearly open-circuit. Replacing this cured
the trouble. M.D.

Toshiba V8600B

The customer’s complaint was that the VCR wouldn’t
record. On trying it out sure enough there was no picture,
just noise. With the cabinet top and bottom removed the
machine recorded all right however, and no amount of
tapping or pressing on the video board would instigate the
fault. So we reassembled the machine and tried again. No
recording! We eventually discovered that the fault could
be made to come and go (monitoring the record r.f.
output) by pressing the right-hand side of the case bottom:
R365 at pin 15 of IC401 on the video board was being
short-circuited by a PCB support lug. Filing this down
cured the trouble. L.H.

GEC V4000

This machine was brought into the workshop with the
complaint that the cassette was stuck inside. On removing
the top cover I discovered that the VCR was in the
unthreaded state though the tape had been pulled out of
the cassette. When the rewind button was pressed the reel
motor ran but the left-hand reel didn’t rotate. Pressing the
fast forward button got the tape back into the cassette
which could then be ¢jected. The cause of the problem
was now clear — half the contents of a packet of salted
peanuts were clustered around the left-hand spool carrier.
L.H.

Blaupunkt TRV211 (Panasonic)

This machine had had water spilt into it (they keep doing
it to me!) and had been sent to another branch where the
engineer had cleaned the servo board and replaced some
components. When the machine was plugged in, the head
drum ran all the time. The trouble was traced to leakage
across the drum switching transistor Q6002 — cleaning the
print side of the board cured the fault. The VCR was then
tried out and was found to work in all modes except eject.
We found that the eject switch measured about 40k{) when
pressed! L.H.
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Into the 90s with Neon Tester

Any mum who took her lad along to the local Odeon to
get him apprenticed as a projectionist twenty five years
ago would have been out of her mind. The “pictures”, she
would have realised, had run their course and TV had
taken over. Could today’s mum be as ill advised to take
her lad along to the local TV repair man to learn a trade
that will last him into the nineties?

Receiver reliability has taken a massive step forward in
recent times, and the amount of servicing required is
falling to a corresponding extent. Nevertheless power is
still consumed and heat generated, the odd transistor still
goes short-circuit, and dry-joints continue to lurk in sets.
Someone’s going to have to continue the tradition, and
they’ll probably have to be able to handle VCRs as well.
That means the ability to think about a wider range of
symptoms, with causes both electronic and mechanical.
Many of you have already reached this stage of course.

In Retrospect

Since 1 started to write for this magazine two and a half
decades ago phenomenal changes have occurred. Colour
has come, the valve has all but gone, semiconductor
devices of increasing complexity have arrived and the
price of a 12in. monochrome set has dropped from one
month’s pay to two days’ earnings. The magazine has
changed too. Back in 1958 it cost 1/3d and was smaller:
the title was prefixed “Practical”. In today’s changed world
it goes without saying that most of us have to go about our
affairs in a practical way most of the time. If there’s still a
division between types of people, it’s not between the
practical and non-practical so much as between analogue
and digital types, so far as electronics are concerned at any
rate.

Prospects

Your scribe was on the point of deciding that there was
little left to write about for analogue types when a visit to
“Cable 83” at Wembley, in the hope of finding out all
about satellite TV, caused him to change his mind. The
place was full of bright young men who had never held a
screwdriver and whose interest centred mote on interactive
terminals, data readouts and pence per hour than what
happens if you clip out C47. Hope was immediately
rekindled. It became clear that there will be plenty for us
analogue types to do in the foreseeable future even if we
don’t get deeply into the digital stuff. Provided we keep
clear of the things that aren’t going to catch on anyway, it
won’t matter that C47 is no longer there to clip out. One
thing we shall certainly become is “hook-up fixers”, with
the ability born of experience to put together the “black
boxes” of the technological age and make the system
work.

My personal view is that many of the wonders we shall
be offered will fall by the wayside due to high cost, low
entertainment/use value, or because they are not “user
friendly”. It seems that the man in the street hates having
to press more than one button to get what he’s after.
Prestel is probably an example of something that’s too
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involved, too expensive, and on offer before it’s generally
needed. In the UK cable TV is coming after the VCR, the
reverse of what happened in the States. Even if it does
take root in certain areas, it will be a specialised branch of
the trade — you will be either in it up to the neck of not at
all.

So what will we be doing? TV servicing routines are
already changing. Keeping sets out of the workshop by
panel swapping is becoming a thing of the past. With a
colour set’s main chassis already reduced in size to that of
a 1978 monochrome chassis we now need to be able to
fault-find down to individual component level or bring the
set in. The “dead” chassis that enables you to connect
earthed equipment, like video feeds, is becoming more
common. So too are connection sockets at the back for
what broadcasters call baseband, Europeans CVBS (com-
bined vision, blanking and sync) and you and I know as
plain video. The most elaborate of these is the SCART
socket, which was described last month (see page 132).

Video Input

Until such sockets become commonplace it will pay to
become adept at fitting your own for customers who want
to feed signals into their TV sets. Naturally the chassis
must first be isolated, but modern sets consume so little
power that a small isolator can usually be fitted inside
without causing impurity. The standard video output
signals produced by VCRs, games, computers etc. are of
1V peak-to-peak at 75Q. If you look into the unterminated
socket with a scope however you will usually see 2V peak-
to-peak. Within a TV set, the output from the video
detector is usually 2-4V peak-to-peak. So the 1V external
signal needs amplifying. A practical circuit that fits on to a
small piece of Veroboard is shown in Fig. 1. The network
to which the anode of the d.c. restorer diode is connected
simulates the pedestal normally found at the output of a
synchronous demodulator. If you get clipping or crushing,
replace the network with a 2k-4-7k(} potentiometer and
adjust for optimum results. If the gain is insufficient,
increase the value of R1. It may be possible to use the
unterminated 2V peak-to-peak signal if the two units are
interconnected by a very short lead and there’s no ringing.

A sophisticated “extra” would be to arrange for the
set’s remote control to switch to video automatically, or to
do it by the VCR button. This can be done quite simply by |
making use of the switching used to speed up the flywheel
line sync time-constant in the VCR position to actuate an
HEF4053 two-way video switching i.c. as shown in Fig. 2.
Only one of the switches in the ic. is needed for video
switching, so you’ve three left for other purposes such as
sound switching and lighting LED indicators. Note that
the HEF4053, which is used in the colour decoder of Pye/
Philips teletext sets, is a MOS device.

Multi-standard Operation

Multi-standard sets are becoming more common with
the international exchange of tapes and the interest in
satellite TV. They must have switchable polarity at the
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vision detector, a sound section capable of handling a.m.
or f.m. signals at four different carrier frequencies, and
some means of decoding the three main colour systems. If
you're content with monochrome reception all three sys-
tems are to a degree compatible, provided you adjust the
field hold and height on a UK set for 525-line/60Hz field
rate signals. Colour decoders that sort out PAL and
SECAM already exist and more are on the way. Most of
us have been used to the idea of PAL-only working for so
long that a bit of information on the other two systems
may not come amiss at this point.

The chrominance subcarriers in the SECAM system —
one for each colour-difference signal — are frequency
modulated but remain in the area of 4-5SMHz. Saturation
is represented by frequency deviation. The two colour-
difference signals Dr (red) and Db (blue) are transmitted
on alternate lines, the decoder demodulators receiving
their inputs directly and via a 64usec delay line on alternate
lines. Synchronised switching is required to ensure that the
demodulators receive the correct signals.

Since the subcarrier is present throughout the line
there’s no need for a crystal oscillator in the receiver. As
with f.m. sound, pre-emphasis is applied at the transmitter
and de-emphasis at-the receiver. There’s a choice of ident
signals, either an extended burst of Dr or Db during the
back porch period or ten lines of triangular subcarrier,
alternately Dr and Db, during the field blanking period.
The unmodulated subcarrier present in monochrome parts
of the picture shows as a “fuzzy” trace on oscilloscope
waveforms. ‘

The NTSC system (USA, Japan, etc.) has a similar line
frequency to ours but runs at 60 fields per second. The
line period differs therefore and the vision bandwidth is
narrower. The suppressed chrominance subcarrier is
phase/amplitude modulated as in PAL, but without the
phase change on alternate lines. The subcarrier frequency
is around 3-58MHz, with a 9Hz burst on the back porch.

O
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' Fig. 1: Video amplifier to lift a 1V video input signal to a
simulated detector output on a d.c. pedestal.
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Fig. 2: Electronic video/TV switching using the voltage at
the VCR button. If the amplifier is incorporated the input
components (100uF and 4:7k) are not required. If extra
switches in the i.c. are to be used, link pins 9, 10 and 11 as
required.
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The colour-difference signals are known as I and Q, have
different bandwidths and the phase axes differ with re-
spect to PAL.

Examining the line sync period enables you to identify
the colour system: a still burst is NTSC, a twinkling
(swinging) burst is PAL, and if the whole back porch is full
of subcarrier, it's SECAM.

COMPATIBILITY

In our future role as experts at putting black boxes
together and leaving a working system we’re bound to
come across some units that refuse to work with certain
others. You'll be aware of various TV set/VCR problems
by now, but it’s worth dwelling on this for a moment.

TV/VCR Combinations

Interposing a VCR between the aerial and a TV set
produces some form of compatibility problem in ten per
cent of installations. Some dealers will only supply VCRs
to customers who already have TV sets from them so that
they can tackle the problem from both ends. It’s a fact of
life that some TV sets just don’t like some VCRs, but by
playing general post with them they’ll all end up working
perfectly. The Americans call problems “opportunities”,
so in their terms here are four main opportunities to get
your teeth into.

First, the aerial circuit. A TV set’s first tuned circuit is
up on the chimney: it forms a bandpass circuit with the
tuner unit's input lecher line, the coaxial cable providing
bottom-capacitance coupling. Even without the complica-
tion of a VCR this lot can give trouble - like one channel
being snowy while the others are good. The aerial is
seldom 75() over its entire bandwidth, being inductive at
the higher channels and capacitive at the lower ones.
Sharp corners and staples can prevent the coaxial cable
being 75(} all the way down. In the set, the tuner and aerial
isolator combination need to be exceptionally well de-
signed to appear resistive over the whole band. Sooner or
later combinations of these tolerance errors will produce a
high-Q rejector circuit slap bang on the channel you want
to watch. By interposing a VCR you double the bandpass
circuitry and introduce splitting, amplification and combin-
ing as well. So anything can happen and maybe will.

Most VCRs provide unity gain (or slightly less) on the
through channels but add 3 to 6dB of noise. If you've
below ImV of signal before the VCR is interposed, you’ll
begin to notice noise on the through channels when it’s
been fitted. The effect varies between makes: the only one
the writer’s seen to clean up a picture is an Hitachi
machine. The ch. 36 signal from the VCR is added at
between 1-5mV and 3mV on Japanese machines, at up to
10mV with Philips V2000 series machines. It would
appear that VCR manufacturers seldom test their pro-
ducts on other brands of TV sets.

If you happen to get a problem of this sort, resistive
damping sometimes helps — but you’ve got to have a good
signal in the first place.

Secondly there’s the problem of non-vestigial sidebands:
VCRs all provide a double-sideband output on their own
channel, i.e. the vision passband is £5-5MHz of the vision
carrier, with the 6MHz sound turning up at both sides. It’s
possible to tune the TV set’s VCR channel to either of
these two sidebands, only one of which gives correct
operation. On the wrong one the a.f.c. will probably work
in the wrong direction, tending to reject the signal on
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channel change. If both the TV set and the VCR are
correctly aligned, there should be no noticeable impair-
ment due to the presence of a double-sideband signal. The
VCR’s performance can be readily checked in this respect
by feeding its output into a teletext receiver and checking
the text performance in the E-to-E mode. The perfor-
mance should be as good as with a direct signal. Whilst on
this subject, you're bound to be asked why a VCR won’t
record teletext: it’s much easier to say that the data occurs
during the head switching time than to go into details
about bandwidth limitations.

Thirdly a.f.c.: with af.c. in both the VCR and the TV
set it’s possible that the two systems may interact. A.F.C.
in anything works properly only when the a.f.c. coil and
the vision detector coil are both tuned to exactly the same
frequency (39-5MHz). In addition, the channel tuning
should be set correctly with the set at running tempera-
ture. Otherwise the a.f.c. is permanently pulling the tuning
in, and because it can never pull the signal back to
39-5MHz there is always a degree of mistuning.

An example of this type of problem is to be found in the
Pye/Philips G11 chassis, where an extremely wide a.f.c.
that’s enabled only in the presence of a field sync pulse (to
prevent lockout due to the adjacent sound) is used. For
some reason interaction with the a.g.c. occurs if the tuner
a.g.c. reservoir capacitor C5010 (150uF) dries up. Replac-
ing this capacitor, which is beside the selectivity/gain
module, is the first move when incompatibility is experi-
enced with a G11.

Finally there’s the question of modulation levels. The
r.f. modulator is a weak part of the average VCR: if it’s
not set correctly there can be buzz, sync crushing, or
crushing of white/yellow/cyan. Even when an oscilloscope

applied to the set’s vision detector shows an apparently.

standard waveform it probably isn’t, due to an excess of
residual carrier left in the modulation (see Fig. 3). Its
effect is to raise the whole signal on to a d.c. pedestal at
detection, giving rise to any of the defects mentioned
above plus different brightness, contrast and colour levels
depending on the way the set derives its a.g.c. and a.c.c.
potentials.

Most modulators have two adjustments, video am-
plitude and bias. These should be set as laid down in the
manual, or failing that by using a scope to monitor the
set’s detector output. An ideal waveform to use in the Ch.
4 test pattern. First draw this on the scope face at line rate,
using a felt tip or chinagraph, whilst watching the direct
signal. Then pass the signal through the machine in the E-
to-E mode, using the video and bias controls to get the
same result. There may be a third adjustment on the
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Fig. 3: The effect of too much residual carrier on a demodu-
lated signal from a VCR. Note the reduced burst amplitude,
different black level and yellow/cyan bar crushing.
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modulator to mix in the sound: increasing the setting will
introduce sound/colour beat patterns while reducing it will
produce buzz.

From all this you will see that it’s much easier to feed
the video signal in at “‘baseband”, as described earlier.

Video-video Interfacing

Only an ostrich would pretend that video to video
copying doesn’t go on. Doing it through the aerial socket
often results in patterning as both machines will have left
the factory tuned to ch. 36. The simple answer is to detune
the master VCR through the little hole hidden somewhere
in the casing. Having done this you must then check that
you've not spoilt any of the broadcast channels. Once
again, using baseband video and sound gives better re-
sults: every time reprocessing occurs, something is lost.

System Compatibility

Engineers are frequently asked about the compatibility
of tapes from other countries. Generally speaking, ex-
changes of PAL tapes bring no problems, and provided
you're satisfied with monochrome -PAL/SECAM ex-
changes are straightforward. Swapping across the Atlantic
is not on however: PAL and NTSC don’t mix, mainly due
to the different field rates. Bringing in VCRs from abroad
can also be a problem, even if the machine is a PAL one.
There are specialist firms that do conversions at a price — a
possible opportunity for the more enterprising amongst
you!

Computers and Games

Much of the foregoing also applies to computers, video
games, etc. If at all possible, interfacing at baseband will
give a less tiring picture to the eyes, by virtue of the
characters’ verticals being “‘spot width” and therefore only
just able to get through the modulation system with a bit
of ringing. On the current Pye/Philips KT3 chassis
portables the sync module has been modified for im-
proved VCR etc. performance: early panels used a
TDA2571Q i.c. while later ones use a TDA2571AQ,
TDA3571Q or TDA3571AQ, all of which give better
performance with VCRs, computers, etc.

The supply of cassette recorders for use with computers
is another source of trouble. Naturally the one specified by
the computer manufacturer is best, especially if it can be
keyboard controlled, but in other cases the writer finds
that the cheaper recorders preserve the data better than
hi-fi units.

VCR/Hi-fi Interfacing

When it comes to VCR/hi-fi interfacing you can score a
point. All that’s required is to connect a lead from the
VCR'’s audio output socket to both channels of the hi-fi
unit’s auxiliary input (or whatever). You can then: listen
on phones to one channel whilst the rest watch another;
monitor a programme you're taping whilst watching an-
other; use the hi-fi to enhance the sound quality; record
TV music with better quality than the VCR gives. Note
that the compact cassette tape speed is twice as fast.
Regretfully Pye/Philips V2000 series machines at present
don’t have an audio output socket (though an adaptor can
be added at extra cost) and turn off after three minutes if
no wheels go round.
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If from all this you can foresee yourself being kept busy
without having to “go digital”, read on: the best is yet to
come!

SATELLITE TV

A crossover point in the economics of television
transmission has now been reached. It’s cheaper to put up
a satellite to broadcast direct to homes than to construct a
network of ground stations. The reception technology
involved may be unfamiliar, but is fairly conventional and
will suit us analogue types down to the ground - literally.
There has already been much in the magazine on this
subject, but let’s just summarise the basic facts. Commu-
nications satellites are in a common orbit at 22,500 miles
above the equator. Because they travel at the same
angular velocity as we do they appear to be stationary. In
practice they wobble a bit. The Russian ones wobble more
than the American ones because their launch site is farther
away, so that they have to be brought in as it were from
the side. There are two basic s.h.f. broadcast bands, C
(4GHz) and Ku (12GHz). The BBC transmissions will be
in the latter band, on chs. 4 (11:78502GHz) and 16
(12-:01518GHz), from a satellite 31°W of south and about
25° above the horizon. You can check where to put the
dish by observing where sunlight falls at 3 p.m. BST in
mid-October — you will see that it need not be on the roof.

You will have to wait until 1986 or so to pick up these
transmissions, so if you're keen enough to want to get
some experience in the meantime the satellite to go for is
the Russian Gorizont 4 which operates in band C. Revert-
ing to the BBC’s 12GHz satellite, you will notice that
31°W is just off the coast of Brazil, which may seem a rum
place for a transmitter beamed at us. Twice a year
however the shadow of the earth eclipses the satellite for
up to an hour, cutting off its solar power. The position
31°W of the receiving country ensures that the eclipse
occurs well after midnight so that it never interferes with
peak viewing hours.

The predicted field strength for the whole of the UK is
~103dB (W/m?), which is incredibly low. Expressed in
words, it’s one five thousandth of a microwatt per square
metre of free air. “Bound to be snowy” youlll say.
Strangely enough, nice clean pictures are expected using a
dish of no more than 3ft diameter. This is in part due to
the use of f.m. for the modulation, and to the ability of
modern amplifiers to provide up to 40dB of gain without
adding more than a few dB of their own noise.

The initial electronics are up at the dish and consist of a
low-noise amplifier and down-converter, the latter provid-
ing an output at around 900MHz for feeding to the indoor
unit. The latter converts to a final i.f. of around 70MHz -
our conventional 39-5MHz won’t do because a bandwidth
of 27MHz is required. This signal is demodulated to
provide baseband video plus detected sound. A modulator
can be used to provide a standard u.h(f. output, or the
VCR can be used. There may be a sync output and a
choice of a.f. outputs, with and without de-emphasis. The
use of the MAC system will introduce added complication.

Going for Gorizont

We'll assume you're going to try. 4GHz reception. The
hardest thing is to get the first picture. Consider the
variables that must be right before anything comes
through at all. (1) Dish elevation — how high you point it.
The accuracy needed at 4GHz is 1° (0-5° at 122GHz). Press
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Fig. 4: Dish with polar mount. As the dish is panned on its
hinges, offset by 7°, it tracks the orbital path right down to
the horizon both ways.

on the side of a working dish and you lose the picture. (2)
Dish azimuth — how far round from south. Same accuracy
as for elevation required. (3) Dish focus. The signal pick-
up feedhorn must be at the dish’s focal point, where a
clamp is usually provided. There are some two inches of
adjustment: tolerance on weak signals is about half an
inch up or down. (4) Polarization: the feedhorn must be in
the correct plane of the received signal — at 90° out there’s
an absolute null. (5) Finally of course the receiver must be
tuned to the required channel.

Dishes

Gorizont 4 transmits a strong, conventional SECAM
signal. You'll need a dish of about 6ft diameter. Ideally
the base on which this is mounted should consist of level
concrete inset with bolts, but railway sleepers will do
instead. Mounts come with two kinds of adjustment,
either simple worm screws for azimuth and elevation or
polar. The former work like a camera tripod and are the
simplest to use — they are all you require if you don’t
intend to start DXing once the novelty of Gorizont has
worn off. With a polar mount (see Fig. 4) the dish is offset
from its elevation hinge by a 7° “cheese”, mounted thin
end downwards. The dish must first be pointed exactly
due south with the azimuth control at zero or mid-
position, the whole array being inclined towards the
elevation of the geostationary orbit at 0°. Once this has
been done with precision, the azimuth adjustment will
swing the dish around to track the geostationary orbit
right down to the horizon.

Its now clear why the 7° cheese is there. The
geostationary orbit, being over the equator, appears to
recede at our latitude as it approaches the horizon. Due to
the earth’s noise, don’t expect good results close to the
horizon. When the 12GHz pictures come, the transmis-
sion “boresight” will be close to Morecombe Bay — the
BBC expect noise-free reception within 300 miles of this
using a 2ft dish. You'll need a wider dish if you expect to
pick up the other channels assigned to this orbital position
(Iceland, Ireland, Spain and Portugal). Also if you want to
watch the French, Benelux, Swiss and W. German signals
at 19°W - choose between one steerable dish or two
separate ones pointing in different directions.

Having expensive equipment at ground level is a secu-
rity risk incidentally, as we found to our cost. An anti-theft
device is advised, especially to pioneers.

Head End

The signal is picked up by a metal probe in the
waveguide feeder. A screw may be present for tuning/
matching. There are three conventional ways of conveying
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Fig. 5: Three methods of transferring the signal from the
dish to the LNA. (a) LNA with feedhorn at the focus of the
dish. (b} Cassegrain system with reflector. {c/ Shepherd’s
crook waveguide, the preferred solution with current 12GHz
equipment.
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Fig. 6: PTFE block depolarizer. Being a soft plastic, the PTFE
can be wedged into the feedhorn and should be pushed
right home to the rectangular opening. Efficiency is propor-
tional to thickness, but if it’s too thick it will cover too much
of the feedhorn opening.

the signal to and focusing it on the probe (see Fig. 5). The
most common one for use at 4GHz is a feedhorn placed at
the focus of the dish: the low-noise amplifier is bolted to
the rear of the feedhorn. The cosiest place for the LNA is
behind the dish however. The signal can be reflected there
by an electronic lens placed at the dish’s focal point — this
is called a Cassegrain aerial. Alternatively the signal can
be conveyed to the back of the dish by means of a
waveguide that looks like a :shepherd’s crook. The
feedhorn — or scalar horn — has a series of concentric rings
at the input: its mode of operation can be likened to that
of a u.hf Yagi aerial, the rings collecting the signal and
passing it to the horn opening and thence to the probe.

Depolarizer

As with other TV signals those from space are
polarized, permitting co-channel operation. Most of the
signals are circularly polarized, with the spin in one or the
other direction, right- or left-hand. A circular feedhorn
picks up both, and half (3dB in watts) the incoming signal
will be lost whatever you do by way of positioning. What
you need is a depolarizer, which rotates one component of
the signal through 90° and adds it to the other, restoring
the full available field strength at the probe. Depolarizers
are carefully dimensioned sheets of high permittivity
material such as PTFE (see Fig. 6) placed at the mouth of
the feedhorn at 45° to the vertical (not the diagonal) of the
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Fig. 7: The Tay Howard fifter commonly found in 4GHz
receivers of US or Japanese origin.
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opening. Looking into the horn, the top of the depolarizer
should be at the right for right-hand circular polarization
and at the left for left-hand polarization.

Practical Tips

To get the elevation right without an inclinometer, use a
protractor nailed to a long straight edge with a plumb line
dropped from its axis. With the straight edge laid through
the feedhorn clamp and the hole in the centre of the dish,
the elevation can be adjusted to within 1°.

To find south, use the sun at mid-day (1 p.m. BST),
adding four minutes of time for every degree west of
Greenwich or subtracting four minutes for every degree
east, e.g. Portsmouth 12-04, Colchester 11-56. Use the
pole star at night.

Beware of the capture effect. This characteristic of f.m.
causes the signal to vanish suddenly during adjustment,
not to return when you put everything back as it was.
Change channels sharply and you should get the original
picture back.

Advertisers tend to call their dishes 4GHz or 12GHz
types. They are in fact aperiodic, receiving all frequencies.
The degree of manufacturing precision has to be four
times more accurate at 12GHz than 4GHz however. A
4GHz dish should be usable at 12GHz with some loss of
efficiency.

Electronics

Most of the low-noise amplifiers at present available
come from the USA or Japan. They are watertight, sealed
and tuned, and contain gallium arsenide f.e.t.s which don’t
like being bumped. The d.c. supply comes up the coaxial
feeder, masthead amplifier style. Because the coaxial
feeder is stiff and heavy, make sure you don’t loosen the
connector when twisting the feedhorn for polarization/
focus adjustment or swinging the dish. Waterproof the
joint during the assembly stage. Scalar feedhorns bolt on
to the accompanying LNA through the holes provided —
use them all and don’t drill any more. Keep the cable from
the LNA to the downconverter as short as possible, while
allowing for the dish to be swung. If you buy an LNA and
downconverter as a package complete with linking cable,
use the length provided — like as not it’s been matched to
provide a bandpass tuned coupling between the two
boxes.

LNAs are specified by gain in dB and noise in degrees
Kelvin. Gains are typically 40-50dB while noise figures
vary from mediocre at 160°K to incredibly good at 80°K.
To convert °K to dB, dB = 10 log (°K/290) + 1.

There are two points of interest in satellite TV receiver
units. The first is the very common use of the “Tay
Howard” filter to provide 70MHz if. bandpass shaping.
Fig. 7 shows the circuit and what tunes to what, since you
may want to realign such a filter for Gorizont reception.
Broadening the bandwidth improves the picture quality
and reduces “sparklies” (those twinkling tails seen on
VCRs in trouble) while narrowing the bandwidth reduces
the noise.

Secondly there’s the business of the dispersal signal
added to prevent excessive field strength at any one
frequency (to minimise interference with terrestrial micro-
wave links). It shows up as a pulsing effect on weak
signals. With Gorizont the dispersal signal shifts the carrier
in a triangular fashion at 2-5Hz, with a deviation up to
2MHz. To improve reception, study the a.f.c. circuitry to
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see if the decoupling can be reduced to speed up the
response time without causing hum bars etc.

0

Scrambling

The Gorizont transmissions are a suitable starting point
because the signal is a conventional SECAM one that can
even provide a good monochrome picture on a PAL set.
Most other satellites carry commercial programmes, so
scrambling is used to reduce pirating. Various techniques
are possible. For example the sound may be converted to
digital form and slotted in to replace the line sync pulse.
As a result you can’t resolve either the sound or the vision
on an ordinary set. The sound digits may be further
shuffled around, and random delays introduced in the line
sync pulse start time. The sound on Gorizont is pretty
dreadful when received without expansion, due to the use
of compression. The way to deal with this was described
by Nick Harrold in the December issue.

MAC-C

When it comes to UK 12GHz transmissions, the sug-
gested MAC coding system itself acts as a form of
scrambling. Each TV line with MAC (Multiplexed Ana-
logue Components) consists of a line sync word followed
by a clamping period, 20usec of chrominance information,
then 40usec of luminance information. Due to this
compression of the chrominance and luminance informa-
tion, the signals will have to be stored, stretched and
delayed, something which will call for special purpose i.c.s.
The advantages of the system are: (1) No cross-colour
effects. (2) Improved definition. The absence of a
subcarrier trap permits a full luminance bandwidth of
5-5MHz, while a full 1-3MHz chrominance bandwidth is
possible without crushing the upper sideband as happens
now. (3) Extra circuitry can be added to get rid of various
distorting effects, e.g. the luminance signal components
beating with the line, field and subcarrier frequencies to
produce flicker, patterns and a pronounced line structure.
Removing such defects is particularly important when a
large-screen projection set is being used.

The variant MAC-C is suggested for adding the sound.
This permits up to eight high-quality sound channels to
replace the line sync word. Instead of the latter, there
would be a digital signal of the order of 200 bits per
blanking period, with modulation in the form of phase
shift keying. The eight quality channels that this would
provide could cater for all the stereo and multilingual
requirements foreseen.

Opportunities

Entrepreneurs amongst you will have realised by now
that there are plenty of opportunities ahead to produce
bits and pieces to help satellite TV along, like expanders
for Gorizont sound. Also required will be some form of
field strength indicator for use beside the dish to show not
only signal amplitude but also channel. A spectrum
analyser is ideal, but is hardly the sort of thing to grace a
muddy lawn on a wet day. You may find you have to erect
a dish the day before the set arrives. Another requirement
is a device for focusing and polarizing the feedhorn
without your body casting a huge shadow over one third of
the dish.

All in all there will be plenty to keep us analogue types
busy for a long time to come.
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next month in

® THE CED DISC SYSTEM

The CED video disc system was launched in the
UK last October. More and more players are
appearing as production builds up. The basic CED
technique is ingenious. During recording, the
composite video signal is applied to an fm.
modulator whose output is stored on the disc in
the form of capacitance variations along the track.
During replay, the capacitance variations form
part of a u.h.f. resonant circuit which is coupled to
a second resonant circuit driven by a fixed fre-
quency oscillator. An a.m. detector coupled to
these circuits provides an f.m. output that follows
the disc modulation. This is demodulated,
processed and then remodulated to provide a
signal for feeding to the set’s aerial socket. The
sound signal is recorded and played back in a
similar fashion. Next month we’ll take a look at
the basic techniques and the players now
available.

® SERVICING THE SONY KV1400UB
David Botto provides a step-by-step fault-finding
guide for this popular 14in. colour portable.

® A QUESTION OF BLACK LEVEL

A black level signal is a considerable asset when
making video programmes — the black level can
be used to make tidy edits and at the start of the
tape where wear and dropouts mainly occur.
Malcolm Burrell describes a simple, two-i.c.
black-level generator.

@ SERVICING FEATURES

Our usual servicing features including VCR Clinic
and TV Fault Report.

® DX SIGNAL DETECTOR/ALARM

This circuit is able to detect very weak TV signals,
providing an audible indication when a signal is
present. Two phase-locked loops are used, acting
as a narrow-band filter to detect the line-
frequency component of the received signal.
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Test Report:
AVO 2001
Digital Multimeter

Eugene Trundle

In the field of test meters, AVO is probably the most
widely known and respected name. The analogue AVO
Model 8 and its derivatives are almost legendary: it’s been
an industry standard for years, With this sort of reputation
to keep up, any new instrument the company introduces
needs to be good. I was very interested therefore to have
the opportunity to test and report on the AVO 2001
digital multimeter.

It’s a pocket-sized, battery-operated meter with an LCD
(reflective) display, housed in a very tough moulded
plastic case. There are but two, thumb-operated controls,
a slider switch for function selection and a second one for
range selection. The display panel gives a 3} digit (maxi-
mum 1999) readout and indicates the unit of measure-
ment (e.g. V, k{2 or mA) plus negative, a.c. and overload as
necessary. There’s also a low-battery indication.

An audio bleeper is provided for “eyes-off” continuity
checking and to warn of invalid switch settings. There are
three input sockets — common negative plus separate
positive sockets for the voltage and current ranges. These
take the standard AVO shrouded connectors, and a wide
variety of probes and connectors is available, including
high-voltage, r.f. and temperature-measuring types.

The instrument is designed to be hand-held or free-
standing on the bench, the versatile support stand offering
three positions: folded away; meter propped at about 30°;
or fully opened to form a loop so that the meter can be
hung from a convenient hook. Power comes from an
internal PP3 battery whose life is about 400 operating
hours.

Brief Specification

Here’s an abridged specification:
Voltage ranges: 0-2V, 2V, 20V, 200V and 1kV, a.c. and
d.c. Accuracy 1% on the a.c. ranges, 0:25% on the d.c.
ranges.
Current ranges: 0-2mA, 2mA, 20mA, 200mA, 2A and
10A, a.c. and d.c. Accuracy 1-5% on the a.c. ranges, 0-75%
on the d.c. ranges.
Resistance ranges: 200£2, 2k(}, 20k{}, 200k{}, 2M(}, 20M().
Accuracy 0-25%—2% on the 20MX(} range.
Continuity facility: 0-2k(} indicated; audible bleep with
resistances less than about 900(2.
Diode test: 2V available at prods when open-circuit.
Maximum current 300#A. Audible bleep indication of
good diode. Junction voltage indicated on display.

On Test

I use an AVO 8 for everyday servicing, calling on more
exotic test meters only when great accuracy or a high input
impedance is required. These occasions are surprisingly
few, in spite of all the high-technology equipment that
comes my way for repair and servicing. It was quite hard
to kick the habit of using the AVO 8 so ad to give its
digital brother a fair trial, and there were times when I had
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to revert to the familiar dial and pointer due to the fruit
machine effect. This, for those who've not met it, is a
characteristic of digital test instruments when measuring a
varying quantity. It takes the form of an eye-boggling,
ever-changing readout that’s difficult to interpret. The
AVO 2001 has an integration time of 100msec for the
input signal: this goes a long way to suppressing the effects
of S0Hz ripple, the most usual cause of the effect.

I found the instrument easy to use, and the display is
visible over a reasonably wide angle. One of the acces-
sories supplied is a rigid, direct-entry prod which when
fitted to the input socket (top centre of the case) in effect
turns the whole meter into a hand-held probe (you can’t
do that with an AVO 8!). The idea is that you clip the end
of the negative lead to chassis (if the equipment being
serviced has a chassis) or common negative, then go
hunting with the meter/probe assembly. I found that this
works very well with voltage and continuity measurements
and helped me to concentrate on the diagnosis rather than
the test gear. Digital multimeters such as this are virtually
impervious to overloads, a useful feature when one is
waving the prod around in the average power supply
circuit or video output stage. Show me an analogue meter
that would shrug off a full mains voltage application when
switched to 200mV f.s.d.!

I used the audible indications less. Audible continuity
checking is fair enough in principle, but when you're
looking for hairline cracks in a printed panel for example
there may be less than 900{) across the break due to
parallel paths: I'd have been happier with an upper limit
of 992 (or even 0-9€2!) for full confidence in this approach.
The diode test facility was also of little use to me: many a
troublesome diode will upset the circuit operation due to
slight reverse leakage — an out-of-circuit reverse resistance
check on the 20M(2 range is the only test that will root out
this sort of thing,

Full marks to AVO for the ergonomic design of the
instrument. The slide switches are carefully placed to fall
under the thumb when the meter is hand held, and the
display readout is offset to the right to prevent its being
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obscured under these conditions. The non-slip feet have
enough friction when the meter is lying on the bench, even
on a polished surface, to permit one-hand operation of the
switches. Small points maybe, but indicative of the careful
thought that went into the design.

After several weeks’ use, during which I found that the
meter was capable of doing all that its specification claims,
I dismantled it to take a look at the innards. There are
fourteen i.c.s mounted on two boards, plus a sprinkling of
diodes and transistors. Most of the i.c.s are simple oper-
ational amplifiers and logic gates, the magic being done
inside a 40-pin Ls.i. chip that functions as an A-D
converter and display driver. I was particularly interested
in the slide switches as these are the only wearable parts.
They certainly look up to AVO standards. Further assur-
ance on the reliability front is given by the parts list,

servicing instructions and factory repair facilities set out in
the instruction book.

At the end of its stint in the workshop and the field the
meter looked decidedly grubby! Its ivory colour and
textured surface finish were largely responsible for this.

i

Verdict

In conclusion, I was impressed with this digital
multimeter and feel that its features are well suited to
current needs and for the foreseeable future. There are
certainly cheaper (and superficially similar) digital
multimeters around, but pedigree costs money — and if
AVO’s traditional hardware is anything to go by, the 2001
will still be working when the others have fallen by the
wayside. The trade price of the 2001 is £85-40 plus VAT.

Starting a TV Servicing Business

Why go to all the trouble of starting your own business?
Let’s consider some of the reasons. Perhaps you're tired of
the daily rental round and feel the need to spread your
wings — it’s a common enough feeling amongst TV
engineers, who tend to be a restless breed. Or maybe the
recognition you'd expected from your employer never
materialised. Then unemployment, unwanted and depress-
ing, might persuade you to launch out on your own.
Certainly there’s much satisfaction to be gained from
being your own boss and giving form and purpose to your
ambitions. Becoming self-sufficient is no easy feat to
perform however, and is even less easy to maintain. If the
challenge appeals to you, or you simply like to plan your
battles on paper, read on.

Where to Begin

You must first consider your own capabilities. Do you
have the knowledge and the confidence to set up a
servicing business? The answer is not simple. The more
you know about the subject, the more pitfalls you’ll
anticipate: it’s all too easy to conclude that the effort is
hardly worthwhile. It’s sometimes a case of fools rushing
in where angels fear to tread. Luck sometimes favours
fools ~ but only those who are prepared to learn from
their mistakes. And you’ll make plently of those. -

It’s far from being simply a matter of having technical
expertise. The person already in the trade has an advan-
tage over the most enthusiastic and gifted amateur how-
ever, since his day-to-day experience will have provided
him with a great deal of practical know-how — about sets
and chassis, fault-finding and servicing techniques, also
business procedures, ways of handling customers, ad-
dresses for spares, trade contacts, selling methods and so
on. This kind of first-hand experience is valuable, but no
one should despair if they don’t have it, though it goes
without saying that you’ve got to be technically competent
to stand a chance of success.

Read everything you can on television matters. Much
knowledge can be gained from reading, but practice is the
real name of the game: if you're outside the trade, try
getting some inside experience first. You can approach
local firms to offer your services — help on Saturdays is
often welcome, and you could become a valued stand-by
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in the event of staff illness, holidays, and during rush
periods. The answer may be “no”, but you won’t be shot
on the spot — so don’t be nervous about asking. If you're
seen to be keen, and perhaps willing' to help out for a bit
in exchange for practical experience, you may be pleas-
antly surprised. It’s always worth a try.

Assuming that you have the ability and a modest
amount of money to start up with, what next?

One thing I firmly believe is that servicing information
is absolutely essential. It has been said that in the days
B.C. (before colour) there lived service engineers who
were giants amongst men - they possessed the ability to
repair any make of set without recourse to a service
manual. Perhaps. But was every repair 100 per cent
effective? In any case things have been very different since
the advent of colour and the use of a wide variety of solid-
state circuit techniques. The wet finger in the wind and a
fist full of dropper sections will no longer suffice.

Technical change is still with us, with new ic.s, new
types of power supplies and so on being continually
introduced. The only way to deal with this situation is to
obtain knowledge. Most manufacturers, sadly not all, will
supply service manuals if you ask for pro-forma invoices,
stating what you want clearly. Trade knowledge of a wider
kind is available through subscribing to a trade magazine,
though you’ll have to prove that you're a bona fide trader.
You might also consider the annual Radio and Television
Servicing books — you can probably take a look at them in
your local library. You're a reader of Television of course!
Buying a collection of manuals can be an expensive
business: note the more common chassis and make a start
with these.

The Business-like Approach

. Presumably you intend to work from home, at least
initially. This poses certain problems, some of which I
touched upon in an earlier article (TV Rentals, June
1983). More on this later.

You're going to need trade headings, if only to obtain
those trade magazines or obtain an account with a good
supplier. It goes deeper than that however: it shows the
public that you are serious about your operation, not just
another cowboy attempting to earn easy money. Your
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' headings and business cards are your public face: it’s vital
that the impression you give is a favourable one. Don’t
print your own: leave the John Bull printing outfit on the
shelf and invest in smart headings etc. printed on good
quality paper by a professional printer. Get quotes first,
comparing like with like: offset may be more expensive
than letterpress for very small quantities, but usually has
the edge in appearance (many small jobbing printers use
their type stock until the wear becomes noticeable). Don’t
forget the billheads, or in this case you could have a
rubber stamp made up and stamp duplicate receipt books
yourself.

You must have a reliable vehicle, be it a van or an
estate car. Estate cars are probably the thing for part
timers, and you should be able to obtain a tax allowance
for the use of the vehicle, to cover both daily running costs
and the expense of keeping it roadworthy. Talking of
taxes, have a word with a sympathetic accountant. If you
can find one by recommendation so much the better.
You'll feel more confident with the backing of profes-
sional advice — and the last thing you want is money
problems when your hands are full with the difficulties of
getting the business started. Remember that whenever you
sell or rent a set, if this is part of your business you must
obtain a licence from the Office of Fair Trading.

VAT is unlikely to rear its ugly head to start with. It’s
prudent to discuss this with your friendly accountant
however - it is surprising how quickly your turnover can
rise to VATable levels.

Obtaining and Stocking Spares

Spares are fundamental of course and you’ll want an
account with a supplier. You can try to convince him how
sound you are, but if he has any sense he’ll supply only for
cash till he gets to know you. After you've been trading
for a few months he’ll probably unbend and you’ll have a
source of the most often needed components at the end of
the telephone. You’ll need more than one account, and it
makes sound business sense as well as being morally fair
to keep your accounts paid on time. If you neglect this you
may find references hard to come by when you need them
most. Or you may get bad references, which are a setback
for a trader in his early stages.

Alternatively you can obtain much of what you require
by post from advertisers in this and other magazines. If my
own experience is any guide, you’ll find little to complain
about. In the main they’re prompt and courteous and their
spares are offered at prices that bear very favourable
comparison with those of many major wholesale suppliers.
Once they know you, many of these advertisers will
consider opening a monthly account or supply you on a
*““phone for spares’ basis. o

What to stock is something of an imponderable. I know
the spares I use most frequently, but to list these, chassis
by chassis, would take another article. Your experience
will tell you what’s required. Draft your stock list under
two headings, essential and desirable. Bear in mind that
whilst keeping a customer waiting is undesirable, keeping
shelves full of expensive spares that don’t move for years
on end is far worse.

What you consider essential will depend on your
approach: if you intend to specialise in one or two well-
known makes of TV sets, as some do very successfully,
your needs will differ considerably from those of a
repairman servicing items as diverse as say music centres,
hi-fi, CB radio, in-car entertainment equipment and every
known make of colour and monochrome set. Whatever
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you decide to stock, always have a couple of universal
e.h.t. trays handy and don’t be without semiconductor
equivalent charts.

Test Equipment and Tools

A good multimeter is the first essential for day-to-day
field servicing — a sensitivity of 20k€)/V gives good enough
accuracy for most purposes. It’s a good idea to provide the
meter with extra protection — mine resides in a dense foam
lined compartment within the tool box. The alternative to
a cheap and cheerful one is an AVO or similar quality
instrument. The AVO is renowned for its reliability and
strength and possesses really effective overload protection.
If you want a higher sensitivity you’ll need to think about
a solid-state meter, probably with a digital readout.

The next most important tool is the soldering iron. The
type to use is very much a matter of personal preference. I
use a standard 25W mains-powered model with no frills
such as temperature control. It takes time to warm up, and
tends to loose heat rather too quickly when soldering
heavier metal areas such as the bars in Thorn tuners or the
joints between chassis frame and printed panels in ITT
sets. But its simplicity makes for ruggedness. The one I use
has lasted for years, even with the same bit (a worthwhile
tip: before you use a new iron, remove the bit and smear
heatsink compound on the shaft — this will help prevent
seizure of the bit in its socket during use. Use thick white
compound, not silicone). When the time comes for re-
newal however I'll be looking for a low-voltage, trans-
former-isolated model, one without earthing to the iron
casing. Weller make such a model, designed to allow the
iron metalwork “~ come into contact with voltages without
damage. The quick-heat solder gun might appeal to you
on safety grounds and for speed, but bear in mind the
weight you’'ll have in your hand when using this tool: also
the shape tends to be bulky and awkward to fit in the
limited space in a toolbox.

I don’t normally take an oscilloscope on outside work
unless I've good reason to think I may need it. This item
resides on the shelf above the bench. These are expensive,
delicate tools that are hardly suited to the rough and
tumble of outside servicing. They are too easily broken
when you take a corner a shade too fast and you've
forgotten to store your tools etc. safely because, as usual,
you were in a rush and it was raining. As a self-employed
person you have to buy your own test equipment, a fact
that tends to make you rathet wary of the prospect of
picking up bits of shattered c.r.t. glass from the spare
wheel storage compartment . . .

You'll need the usual range of hand tools of course —
wire strippers, radio and standard pliers, crosspoint and
standard screwdrivers, etc. The tools I find most useful are
my set of metric and BA nut spanners (don’t buy the type
with one handle and umpteen replaceable shafts — they’re
time wasting and tend to be inefficient), and the double-
ended trimming tool, plastic handled with wide and
narrow flat brass blades. Aerosols should include your tin
of switch cleaner (not CTC which is toxic-fumed and can
damage plastics and carbon tracks beyond any hope of
salvage), freezer for heat-sensitive faults, and either a tube
or spray of silicone grease, which is ideal for clearing
arcing problems around e.h.t. caps and high-voltage areas
etc. A small hairdryer will also help with heat-sensitive
problems.

. You may want a stabilised power supply in the work-
shop, especially if you intend to service car radios and
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cassette players. If it’s variable, so much the better. These
can be made quite easily, and if you have access to the RS
catalogue you’ll find several suitable integrated devices to
make matters simpler still. I find that I rarely use a signal
generator these days, but it’s invaluable when needed.

The potential video engineer could easily be confused
by the amount of apparently essential gear available:
frequency counters, test cassettes, a host of special manu-
facturers’ jigs and tools, etc. The best advice I can give is
to build up slowly. Money is hard earned, so don’t let it
stand idly on a shelf in the form of some instrument a
salesman has convinced you is essential. Maybe it is — but
you’d do best to find out for yourself.

Getting Business

I've put forward some of my ideas about advertising in
previous articles. No business can succeed without work,
and continuous work is best. Word of mouth rec-
ommendation is a valuable form of free advertising and is
something you earn through your attitude to your cus-
tomers and the standard of your work. But it’s too slow to
yield a return unaided — you’ve got to attract customers
positively if you are to get going.

Working from home has its drawbacks. First, some
people need more than a little convincing that they are
dealing with a professional if the credibility that a shop or
trade address bestows is not available. You will also attract
those who want something done dirt cheap. Paradoxically,
they tend to be ultra-critical of the finished result. It’s also
worth bearing in mind that you are expecting people to
entrust to your care something they usually regard as a
valuable family asset. It’s for this reason that confidence
builders, such as mention in your advertisements of any
trade qualifications you happen to have, can do wonders
in allaying doubts and help in drawing customers to your
door.

If you envisage problems should too many people
decide to come to your door, stress the “I'll come to you”
aspect of your service. Many people -prefer this for
convenience and because they can see, or think they can,
what they’re paying for. It’s likely however that a large
percentage of your repairs will be of the take back variety,
since faults are tending to become more and more com-
plex and elusive. Less and less nowadays do I come across
the genuine dead set, no raster, no sound, line across the
screen type of fault that was once the staple diet.

On advertising I'll repeat what I've said before. Local
newspaper advertising is expensive though effective. Un-
less you can run to front page display advertisements, the
door-to-door delivery of an attractively produced leaflet is
more likely to produce a worthwhile return for your
limited funds. The PO will undertake such deliveries at a
price, and you can even select your areas - if, for example,
you feel that a particular housing estate is unlikely to be
fruitful, you can choose to miss it. They’ll even miss
certain streets if you ask nicely. This is the most expensive
may of leafleting, but it’s guaranteed. Enquire at your
local post office or write for details to your nearest main
post office. A cheaper way is to enlist the services of the
Scouts, or find distributors through the yellow pages and
classified advertisements in local papers. The most eco-
nomical method of all is to do it yourself: at least you
know they’ve been delivered.

Local newsagents will usually display a postcard-sized
advertisement for a modest charge: this won’t set your
telephone afire with calls, but it all helps. Do make a neat
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job of the lettering, or have the card printed. Hand-
scribbled cards look amateurish, the one thing you must
avoid.

Hints and Tips

This article, as with previous ones, has been written
from experience. I'd like to round off with some general
hints to help anyone trying to make a go of things in the
present difficult times. Note however that you're reading
my personal opinions and, like almost eyeryone I know,
I'm fallible!

First, don’t take on VCR servicing unless you are
absolutely certain of your ground and have access to
service information and the correct spares. I service only
the makes I sell. The design and construction of certain
cheap machines leaves a little to be desired. Best leave
these repairs to the original suppliers, whoever and wher-
ever they are. There’s also the problem of so-called “grey
imports”, machines that have come into the country other
than through the manufacturer’s normal channels of dis-
tribution. Some sharpies offer such machines at attractive
prices, but disappear before service under warranty is
required. The makers won’t entertain repairs to such
machines: this is when the unfortunate purchaser, seeking
an economical repair, turns up on your doorstep. So be
warned.

Watch out too for the dreaded bodger. He’s always with
us. You know the kind of thing ~ the customer tells you
that his next door neighbour has had a look at the set (he
fixes fruit machines and used to work on tanks in the
army, so he’s o.k.), says there’s not much wrong but that
he’s too busy/doesn’t have the parts. So you take the back
off, or it falls off because there are no fixing screws, and
inside are wrong fuses or no fuses, wired across fuses or
countless other horrors. I've had motors wired the wrong
way round on cassette decks, silver paper fuses, com-
pletely wrong type valves fitted, thermal cut-out resistors
wired across and many, many another atrocity. Sets of this
type can represent both a challenge and a considerable
waste of time. They are unlikely to make you rich, or even
to cover the cost of the time it will take you to sort them
out. Nowadays I simply take a look, then refuse to touch
them.

Don’t undercharge for your work. If it’s good, and
you've confidence in your repairs, it's worth a fair rate.
You’ll gain little in the long run by doing cut-price bodges.
This brings me nicely to my final point. Don’t be a
cowboy. Strive to do a thorough and professional repair,
one at least as good as the general condition and age of
the set will allow. It makes sound financial sense in the
long run. In this business it’s all too easy to get a bad name
— and conversely it’s difficult to get and keep a good one.
People remember the last time the telly went wrong,
especially if it was just after they’d been charged, however
reasonably, for a repair. Don’t use second-hand valves or
components. Don’t fit over-rated fuses, or wire-wrap bits
of droppers as bndges Do it right. ICll pay, eventually.
And keep a sense of proportion. However good you are,
you can’t win every time and must learn to cut your losses
on the banger you mistakenly accepted for repair or the
quote you gave in all good faith only to find you were
miles out — on the wrong side. Honesty is sure to loose you
the odd customer now and then. If you charge a fair rate
for a fair repair however your reputation will build up.
Then, with a bit of allowance for luck, your business will
become established.
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Is Moonbounce DX-TV Possible?

For many years radio amateurs have made contact across
continental distances at both v.h.f. and u.h.f. by bouncing
signals off the moon. This moonbounce, or eme (earth-
moon-earth) as it’s sometimes known, is a demanding
technique: since the signal path is long at some
750,000km, the received signal strengths are low. So
amateurs normally use all the transmitter output power
they can legally employ to feed large aerial arrays, with
sensitive receivers and narrow-band modes of operation —
usually morse, occasionally s.s.b. All in all it’s a challeng-
ing technique.

Reading about amateur radio moonbounce led me to
consider whether it would be possible to detect TV signals
from distant transmitters by using the same principle. My
conclusion is that it may indeed be possible to do this, and
experiments are being undertaken to see whether it’s
feasible in practice. The present article compares the radio
amateur situation with the problems a TV-DXer faces,
and introduces aspects of the topic special to DX-TV.

Time Window

The basic situation is shown in Fig. 1. It will be
appreciated first that the moon must be above the horizon
at both the transmitter and the receiver for the method to
work! This puts limits on what signals can be received at
any specific time. If the intention is to try to pick up
signals from a particular terrestrial region, the time win-
dow must be calculated.

Radio amateurs usually employ rotatable transmitter/
receiver aerial systems, and can therefore follow the path
of the moon while it’s above the horizon. Their time
window for communication to a given region may thus be
several hours wide. Unfortunately, while a DX-TV enthu-
siast may have a rotatable recelvmg aerial, the transmitting

station aerial is fixed, with its power beamed towards the

local horizon. It follows that the only time when the moon
will have any signals to reflect is when it is just rising or
setting at the transmitter location. So the TV-DXer has a
much narrower time window to receive signals from a
particular reglon

We can estimate the duration of this time window: if the
transmitter aerial has a vertical beam width of say 10°
then, since the earth rotates through 360° in 24 hours, the
moon will pass through the beam in approximately 40
minutes. The exact time to attempt reception can be
calculated precisely on a home computer, using a knowl-
edge of spherical trigonometry coupled with the orbit of

TV transmitter

Signal
path

Fig. 1. Signal path for moonbounce reception.
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the moon. You may however, like the writer, prefer to
visualise the situation with the aid of a humble globe and
an orange, using the moon rise/set tables given in refer-
ence 1.

Ham Transmissions

Radio amateurs have achieved moonbounce contacts in
several bands, namely 144MHz, 435MHz and, for region
2 amateurs in the Americas, 220MHz. In the Americas
amateurs can use transmitter powers of around 1kW to
feed the aerial system. The aerial systems employed are
usually stacked Yagi arrays: I've read of arrays consisting
of 24 13-element Yagis and 8 18-element Yagis for
144MHz use. If a 13-element Yagi has a typical gain of
some 11dBd (dB with respect to a half-wave dipole) and
an 18-element Yagi a gain of some 13dBd, then these
large arrays have gains of approximately 25 and 22dBd
respectively. Aerial phasing losses would reduce the gain
figures by 1-2dB. Nevertheless the effective radiated
power (transmitter power X directional aerial gain) of
these amateur systems is of the order of 100kW at
144MHz, which is comparable with the e.r.p. of a typical
main Band I/III TV transmitter.

What could be Detected?

Because of the low signal-to-noise ratio we can, as with

amateur radio practice, detect signals only when using a
narrow-band receiving system. This means that the only
aspect of the TV signal that could be detected is the field
scan modulation ~ the field buzz.

As the 50Hz buzz of a 625-line system carries no
identification, it would be more convincing in Europe to
detect 525-line transmissions with their 60Hz field buzz.
Since there is very little by way of 525-line broadcasting in
Europe (only some low-power AFRTS outlets), the sig-
nals would have come from the Americas. By the same
reasoning, American enthusiasts would try to detect SOHz
buzz received in the opposite direction.

Channels to Try

Two channels have advantages, channel A2 (55-25MHz
vision) in Band I and channel A7 (175-25MHz vision) in
Band IIL. As these vision carrier frequencies are the same
as for channels E3 and ES respectively, it’s possible to
align the moonbounce system by taking advantage of
meteor scatter or aircraft bounce propagation from distant
European transmitters. In the UK we can also use the
channel B6 sound carrier with 1MHz offset for this
alignment — until the closedown of the 405-line system.

There is a disadvantage in using channel A2 in that
multi-hop sporadic E or F2 propagation occasionally
brings American signals to Europe on this channel. Care
would have to be taken to check the directions of any
channel A2 signals to avoid ambiguity. This mlght be done
by seeing if the signal fades when the receiving array is not
pointed at the moon.

As well as these alignment advantages, the use of the
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lowest channels in each band maximises the power fed to
the receiver, thus giving the best signal-to-noise ratio. This
is because the effective collecting area of an aerial is
proportional to its gain multiplied by wavelength squared
- so for a given aerial with a fixed number of elements and
thus gain, the collecting area is greatest with the longest
wavelength.

The Signal-to-noise Problem

We can obviously detect these TV carrier signals only
when their received power exceeds the background noise.
This background noise has several components: receiver
noise, galaxy and universe radiation (the cosmic back-
ground), solar radiation, and unwanted signals picked up
due to receiver imperfections, i.e. non-perfect i.f. passband
performance, non-zero image rejection, and cross-modula-
tion caused by strong out-of-band signals overloading the
r.f. and mixer stages.

If we can arrange (1) that the receiver’s noise figure is
low and that its other imperfections are minimised by the
judicious use of front-end filters, and (2) that the effect of
the sun is made negligible by conducting the experiment
after the sun has set at the receiving location so as to
eliminate any solar radiation picked up by the aerial side
lobes, also choosing the time of the month to minimise
reflected solar radiation, we are left with the cosmic
background as the ultimate background noise. In order to
assess its importance, we need to consider the power
available to the receiver for a moonbounce signal and then
compare this with the cosmic background.

Received Signal Strengths

To calculate the power of a signal that’s been reflected
by the moon, a modification of the radar equation is used,
as follows: -

Py = Py X (A/4mR®) X (1/4wR?) X (GN*/4m)

where P; is the power at the receiver, Py is the transmit-
ter’s effective radiated power, A is the moon’s equivalent
scattering cross-sectional area, R is the distance between
the moon and the earth, G is the receiving aerial’s
directional gain, and A the wavelength. Note that GA*/44r is
the receiving aerial’s collecting area.

Now for a sphere of diameter d and having a perfectly
conducting surface, A is 7d?/4 if d is much greater than the
wavelength. Since the moon has a non-conducting surface
that’s rough on a scale roughly equal to wavelength, A =
A (perfect sphere) X Ls, where Lg is the scattering loss.
For the moon Lg is 0-05 in the frequency range 50-

Table 1
Frequency (MHz) Power at receiver (dBW)
55.25 -181
145 -178
175.25 -186 (a)
175.25 -180 (b)
Table 2
Channe/ Frequency  Aerial gain* Array
(MHz) (dBi)
A2/E3 55-25 14 4 3-el Yagi
Radio amateur 144-6 25 24 13-el Yagi
A7/E5 175-25 19 (a) 4 11-el Yagi
A7/E5 175-25 25 (b) 24 13-el Yagi

*A half-wave dipole has a gain of 2dBi.
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Table 3
Frequency Power Direction
(MHz) dBW/Hz
55-25 -193 Galatic pole
55-25 -185 Galatic equator
175:25 -204 Galatic pole
175-25 -193 Galatic equator

200MHz (see reference 2), i.e. the reflected power is 0-05
times the incident power. Taking R to be 384,000km and
d 3,476km, the values of P; shown in Table 1 are obtained
with the receiving aerials listed in Table 2.

For comparison, the signal strength for a good TV
picture is roughly 1mV r.m.s. at a tuner’s 75} input, a
power of some —80dBW.

A 24 13-element Yagi array at 175-25MHz provides
equal gain to a radio amateur array at 144MHz - but
you'd probably need the resources of a club to afford it.
The 55-25MHz and 175-25MHz quad aerial arrays are
proposed by the writer for a DXer working alone.

Cosmic Noise

Radio astronomers have found that the strength of the
cosmic background noise depends on both frequency and
the direction in the sky (see Table 3). The highest
background power comes from the galactic equator — the
Milky Way - so it’s desirable to carry out experimental
reception when the moon is not in line of sight of the
Milky Way. The figures quoted in Table 3 (from reference
3) for the strength of this noise are spectral powers: this
means that the total power the receiver possesses is the
spectral power multiplied by the bandwidth. For instance,
a receiver with a 1kHz bandwidth would receive a power
of —163dBW at 55-25MHz from an aerial pointing at the
galactic pole, the corresponding power at 144MHz being
—174dBW. A comparison with the estimated wanted
signal power for amateur reception at 144MHz,
—178dBW, shows why moonbounce requires narrow-
band operation — any wideband signal would be lost in the
cosmic noise.

A comparison of the expected TV signal strengths for
channel A2 (—181dBW) and channel A7 (—186dBW)
with the background noise levels of —163dBW and
—174dBW respectively with a 1kHz bandwidth indicates
that TV-DX for a solo operator is a more difficult
proposition than amateur radio communication done with
club resources. A study of the World Radio Handbook
however shows that there are at least three channel A2
system M transmitters in the Americas with transmitter
e.r.p.s in excess of 100kW — one is quoted as S00kW —
while there are ten channel A7 transmitters with e.r.p.s in
excess of 150kW, four being over 300kW. This means
that the estimates of wanted signal power listed in Table 1
may be somewhat pessimistic, in which case there’s a
reasonable chance that a solo TV-DXer will be able to
detect these signals.

The writer hopes to report on practical details and
findings at a later date.
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- Confrontation with a Sanyo

I'm often asked how and where I start when VCR fault-
finding. The answer is that I rely on experience and an
awareness of the video signal processing that takes place
in the machine. Here is an example of a fault that took
two-three hours to sort out, the VCR in question being a
Sanyo VT(C5300. It turned out to be a design problem for
which Sanyo have modifications, but I didn’t know this
until a couple of days later. Let’s start at the beginning.

Andy said we had a problem. It was only a small
problem because it occurred only every so often. The
customer wasn’t bothered about it except when he wanted
to record war films. Well, all this was more than a body
could stand. I just had to ask what the problem was. Later
of course I regretted opening my mouth.

The complaint was that the picture went “funny” when
loud sounds were replayed. Obviously the standard cus-
tomer with a sharp mind and an acute sense of detail. The
VTC5300 that confronted us was accompanied by one of
the customer’s tapes to illustrate the problem. Playing this

did indeed reveal that there was some sort of fault

whenever explosions occurred on the screen (it was a war
film, not Andy having a party). The servo lost lock to the
extent that the sound also varied in pitch. More to the
point technically, a change in the video level from white to
black appeared to contribute to the servo lock problem.
Having had this sort of thing before, I knew that the cause
of the problem would be somewhere in a sync separator
circuit.

AC Coupling

In order to illustrate the nature of the problem with
which we were faced, it’s necessary to understand a video
signal’s d.c. conditions before and after it has been passed
through an electrolytic coupling capacitor. The demodu-
lated off-air video signal in the VTC5300 passes from the
if. strip via an emitter-follower stage. The relevant bit of
circuitry is shown in Fig. 1: the emitter-follower drives a
470uF electrolytic loaded by a 75} resistor. Since the video
signal is non-symmetrical, the currents flowing into and
out of C are also non-symmetrical, and a video signal
containing a lot of peak white will produce a negative
charge across R. As a result, the d.c. level upon which the

QOutput

After C
Peak Betore C
signat with  ¥Mte
with very -l l - l r
R b Black
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All-white
signal 1 ______..
ov

I LI

Fig. 1: Effect of a.c. coupling on a video signal.
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video sits will be negative, with the sync pulses entirely
below the zero reference level. A video signal with a
continuously changing white content will float up and
down with respect to the reference level after passing
through the coupling capacitor.

Now if the reference level should be a sync separator’s
slice level, it’s reasonable to assume that the use of
capacitive coupling will result in problems, with the video
signal contaminating the separated sync pulses to an
extent dependent upon the white content of the signal, or
alternatively loss of the sync pulses. A sync tip or black-
level clamp circuit would stabilise the signal’s d.c. con-
dition, enabling a sync separator to function correctly
independently of the signal’s video content. The problem
encountered in the Sanyo VTC5300 was of this nature.

Relevant Circuitry

The relevant section of the VTC5300’s circuit is shown
in mainly block diagram form in Fig. 2. So that we could
work with the fault symptoms continually present, the
signal generator was arranged to switch from a full-white
signal to one at black level. Initial tests indicated that loss
of servo control in the record mode occurred when the
signal changed from white to black.

The problem was not present when an external signal
was fed into the machine, avoiding the capacitive coupling
at the output of the if. strip. As a check, I inserted a
capacitor in the signal generator coupling to simulate the
off-air conditions. Considerable d.c. level changes were
then noted across the 75() resistor at the input to the a.g.c.
loop. As a cross-check, the f.m. record drive and the E-E
outputs were monitored. As expected, there was no change
in the d.c. conditions at the drive to the f.m. modulator,
due to the presence of the clamp (Q1039). The E-E
output did show a change, but this was not as great as
expected, probably due to the a.g.c. action. So we had a
considerable change in the d.c. level of the signal at the
input to the a.g.c. loop when we switched from white to
black, but a much smaller shift at the output from the
gain-controlled amplifier.

Very different results were noted when the situation at
TP1239, the field sync pulse feed to the servo circuit, was
checked. . With a change from black level to white there
was no problem. With a change from white to black about
six field pulses went absent, accompanied by loss of drum
servo lock. Having discovered what was going on, our next
move was to trace the circuit operation back from
TP1239.

Evaluation

Q1239 is simply a pulse amplifier that’s used to in-
tegrate out the line sync pulses. Q1238 separates the sync
pulses from the composite video signal. Clearly a shift in
the d.c. level of the video signal at the base of Q1238 will
change its slicing level and cause sync separation prob-
lems. Q1238 is biased at its emitter so that it’s off when
the positive-going video signal is present but conducts on
the negative-going sync pulses. Hence inverted sync pulses
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Fig. 2: Part of the video circuitry used in the Sanyo VTC5300. Note that the E-E

luminance feed is taken from pin 20 of Q1001.

appear at its collector. If the d.c. level of the input signal
drifts very far in the positive direction, the negative-going
sync pulses won’t be negative enough to switch Q1238 on,
i.e. the slice level will be beneath the sync tips with no
output from Q1238.

The action of Q1238/9 in producing field sync pulses
was found to be a bit suspect. Q1238’s slicing level is
determined by the bias network R1342/4. The pulse
output at the collector of Q1238 was found to be less well
defined with a full-white video signal than with one at
black level. This was due to that fact that with a full-white
video signal the d.c. level of the signal at the base of
Q1238 moved negatively. As a result, the signal slicing
level was above black, with video information contaminat-
ing the sync output. The effect was to upset the sync pulse
transitions, i.e. the timing capability. On a change from
white to black however the signal level at the input to
Q1238 moved positively then suddenly fell, the loss of
sync occurring with this change.

Moving back to Q1006, we found that the signal at the
base followed the level change monitored at the E-E
output. We also discovered that the sync separator within
i.c. Q1001 was affected by the level shifts, but not to the
extent that Q1238 was.

Fig. 3 illustrates the comparison in d.c. level shifts at the
base and emitter of Q1006 (E-E) and the input to Q1238
(across R1009). The level at the base of Q1006 shifted
positively under the fault condition while the signal across
R1009 moved positively and then, more rapidly, nega-
tively. There was thus a hump in the response time of the
d.c. shift at the base of Q1238, and it could be seen that
this was where the field sync pulses were disappearing —
the timing being around 200-300msec. Bear in mind that
Q1006 is within the a.g.c. loop, and that the time-constant
C1005/R1009 is contributing to the problem.

Cures

I decided to shunt C1005 with a 100uF capacitor to
increase the 1f. response at this point. The effect was
dramatic. The whole a.g.c. loop started to oscillate at L.f.,
with the video signal yo-yoing up and down. This ex-
plained the hump as being the first part of a damped
response: increasing the value or C1005 had obviously
increased the Lf. loop gain.

Next I tried reducing the value of C1005 from 10uF to

'4-7uF. On checking the result, I found that the outputs at

TP1239 were o.k. with the video signal at black level and
with peak white. On switching from white to black
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however two-three field sync pulses were missing. An
improvement on six pulses disappearing! A further reduc-
tion in the value of C1005 to 0-47uF stabilised the d.c.
level very well, with no hump and no lost sync pulses when
changing from white to black.

Forgetting the video signal for the moment, if you
consider the d.c. voltage shift as a low-frequency step, i.e.
a half cycle of Lf. signal, then reducing the value of the
coupling capacitor will reduce the low-frequency response.
In other words by careful selection of the value of the
coupling capacitor the low-frequency response will be
reduced and the d.c. shift removed. This would impair the
Lf. response in a video signal path, but is acceptable where
the signal is used only to drive a sync separator.

Having worked out that changing the value of C1005 to
0-47uF cured the problem 1 approached Sanyo. This
revealed that there was a modification, which I tried bit by
bit. (1) Reduce the value of R1009 to 150k{). This reduced
the number of field sync pulses lost to about three instead
of six. (2) Shunt C1308 with 1k{). This turns Q1238 further
on and raises the slice level so that if the video signal
moves positively the sync pulses remain within the slicing
level. (3) Shunt R1344 with 47uF. This increases Q1238’s
a.c. gain, improving the shape of the pulses at its collector
with a white signal. The Sanyo modification certainly
works: though the field sync pulses at TP1239 show signal
contamination this doesn’t affect the servo action.

A third alternative is to change C1005 to 4-7uF and
R1009 to 150k€. The d.c. shift with a video signal level
change is then more stable and no changes to the sync
separator circuit are necessary.

I was subsequently informed that an add-on i.c. modi-
fication can be carried out if the official Sanyo modifica-
tion described above fails. I've not had the opportunity to
try out my modification in these circumstances.

DC conditions at Q1006 emitter

DC conditions at R1008

Fig. 3: The hump that caused the problem.
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TV Fault Finding

A Batch of ITTs

How often it’s been remarked in these pages that faults
tend to come in batches! We’ve recently been having a
certain amount of trouble with ITT sets. The first was one
of the many models using the CVC30/32 series chassis. It
had teletext lines visible at the top of the picture and an
intermittent tendency for the field scan to fold up and
partially collapse. The latter was due to the usual dry-joint
that occurs on the soldered connections to the field output
transistors’ heatsink. In addition to resoldering, we added
a wire link from this point to chassis earth for good
measure.

We were still left with the teletext lines however, This
looked as though the flyback was too slow. Reducing the
height put the teletext lines where they should have been,
above the picture, but as the height was increased to
normal again the teletext lines would fold over and sit at
the top of the picture, annoyingly just visible. All the
voltages and waveforms in the field timebase were o.k.,
and we were thoroughly baffled. At this point we had a
spot of luck. As we reached across the back of the set to
pick up something we knocked out the aerial lead.
Glancing at the top of the screen as we replaced it, we
noticed that there were prominent flyback lines along with
the snow. These disappeared when the aerial was re-
placed, but the teletext dots remained. At last the symp-
toms made sense — there was no effective field flyback
blanking! Tracing through with the scope, we found that
the field flyback blanking waveform reached contact L1 of
the plug in the decoder board socket but didn’t manage to
get on to the board itself. When we unplugged the
decoder we found out why — when the decoder had been
fitted the pin at L1 had not engaged properly and had
bent over on itself. All we had to do was to straighten the
pin carefully, plug in the decoder and switch on. The
teletext had disappeared.

No sooner had we waved goodbye to that one than a
CVC40 came along. It was completely dead. Not even the
usual hrrmm-bonk of a tripping power supply. For reasons
best known to themselves, ITT changed from a chip
controlled chopper circuit to a discrete component circuit
in the CVC40 chassis. The 300V supply produced by the
mains bridge rectifier goes to the chopper transistor, the
line oscillator and the chopper control circuit. The latter is
on a small daughter board and it’s here that the troubles
usually begin, because the supply goes to several high-
value, medium-wattage resistors. If the 300V supply is
present where it should be and the line oscillator starts up,
the likeliest culprit is one of these resistors. Lifting one
end and checking each suspect’s value directly may lack
subtlety but is probably the quickest way of going about it.
In this case R809, 220k(, was guilty, having gone com-
pletely open-circuit.

After this we had an old CVC9 that had given its
owners a nasty fright. Foul smelling smoke had come from
all round the control panel and the family had scattered in
panic. Luckily the fuse had blown before too much
damage was done, and once we’d replaced the infamous
yellow mains filter capacitor and the mains fuse the set
worked well.

The final set was a more modern one fitted with the
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ITT80 chassis. It had gone dead after working normally
until switched off. The power board was the earlier
CVC820 (the modified CVC823 is fitted in later ver-
sions). Though there are differences between these two
boards, both have a discrete component switch-mode
power supply, and as with the CVC40 there are a couple
of high-value resistors that are worth checking before
anything else if the mains bridge rectifier is producing the
correct 325V output. The first is the chopper driver
transistor’s base bias resistor R422 (820k{2) — R643 (1M(2)
in the later version. The second is R405/R632 (820k(})
which provides a feed to the pulse-width modulator stage.
With the set on the bench the culprit turned out to be
R405. R.R.

Grundig CUC Series Chassis

We’ve had several faults on the various versions of the
Grundig CUC series chassis: some have proved to be
quite common, others less usual. First the power supply,
which is of the Siemens self-oscillating type with a
BU208A chopper transistor and TDA4600 control chip.
If you find the 1-25AT fuse Si644 blown, either the mains
bridge rectifier or more likely the chopper transistor T634
is short-circuit. In the latter event it’s essential to change
the drive coupling electrolytic C631 (100uF) as well. If
you’re lucky this will cure the problem, but be prepared to
replace the TDA4600 plus D634 (1N4007) and R633
(27€2) in the BU208A’s base circuit if necessary.

No output from the power unit with the voltage at pin 1
of the TDA4600 low is caused by C642 (100uF) going
short-circuit. This capacitor is not fitted in all sets and is
not shown on all circuit diagrams, but it’s advisable to fit
one if you find it missing. It’s connected between the
junction of R641/2 and the negative side of the reservoir
electrolytic C626. No output from the power supply can
also be caused by a short-circuit on the secondary winding
side of the chopper transformer — we’ve had D651
(BYV16), D656 (BYW76) and C652 (22uF) give this
effect. A dead remote control set with the power supply
lines established can be caused by transistor T2351
(BC337/25) being open-ircuit and failing to operate the
relay. Very low output on the +A rail (with the relay
chattering in remote control sets) is caused by D633
(BYW32). This will probably measure all right, so it’s best
to check it by substitution. The +L (15V) line can be
absent due to the regulator IC681 being open-circuit.

In 110° versions of the chassis the tube’s heaters are a.c.
coupled to the supply winding on the line output trans-
former by C704 (0-62uF). If this capacitor goes open-
circuit there’s sound but no raster with the tube heaters
out.

Inability to tune in any station is the result when R330
(22k{2, 2W) goes open<ircuit, removing the 33V supply. A
case of severe Hanover bars was traced to the printed
track to the earth connection of the PAL matrixing
transformer 1.381 being cracked. We’ve had two cases of a
very faint blank raster with just a trace of picture informa-
tion. The first was due to the safety resistor R524 (4-7})
which feeds line-frequency pulses to the beam limiter
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circuit on the decoder panel going open<ircuit. The
second was due to the 4-7V zener diode D708 going
short-circuit and removing the beam current sensing volt-
age obtained from the c.r.t.’s Aquadag coating. This diode
is not present in all chassis.

Field collapse is usually due to the TDA1770 i.c.
(IC2755), but make sure that C2764 (220uF) is not open-
circuit as this will result in destruction of the new chip. The
6-84) safety resistor R2761 will also have probably gone
open-circuit and D2761 (SKE4G1/04) may be short-
circuit. Note that the TDA1770 is used in the CUC95
chassis only.

Intermittent or no sound is usually due to the
TDA1037 sound output i.c., but may also be caused by
the TBA120T intercarrier sound chip in the tuner/if. can
or dry-joints on the tuning panel. M.D.

Philips G11 Chassis

A Philips G11 fooled us recently. The fault was simply
field collapsé. As a matter of course we changed the h.t.
reservoir capacitor C4029 (470uF) for the better blue type,
replaced the TDA2600 field timebase chip, then checked
and tightened the mains plug connections and the input
fuse holders. When we switched on again there was, to our
surprise and dismay, field collapse. Time to get out the
meter. Instead of 19V at the output pin 16 there was
nothing, though the 37V supply was reaching the i.c. via
R2067. There were no shorts and the chip wasn’t getting
warm. Clearly something was missing. There’s a feed to
the chip’s output stage via R2066 (1-5k(2) which turned out
to be open-circuit. Ah well, we live and learn... R.R.

Philips G8 Chassis

We learnt something new the other day from a Philips G8
of all things — one of the later type with the sloping tuner

buttons and the single i.f./decoder panel. The symptoms’

were such as we’d never seen before. The left-hand side of
the screen was very dark, though the video information
was just about discernible, while the right-hand side was
completely white with prominent flyback lines. Since we’d
been called out to the set and didn’t have a scope with us
the first step was to consider the symptoms carefully. They
seemed to have something to do with the black-level
clamping and/or flyback blanking, both of which are
carried out in the TBA560CQ i.c. This is normally a very
reliable chip however, so we decided to investigate further
before changing it.

Pin 10 of the chip receives a line frequency pulse for
gating etc. and the circuit said there should be a negative
voltage present here. There wasn’t. The trail back from
pin 10 leads to a pulse shaping network which includes a
750k() biasing resistor (R3212) fed from the 205V rail.
Such a value is high enough to be worth checking — and so
it proved: R3212 was open-circuit! In went 470k{) and
270k} in series, the best we could do on site, and up came
a good, even picture. R.R.

Toshiba C1695B1

This set uses a rather complicated switch-on arrangement
(see Fig. 1). The point to note is that the mains trans-
former derived l.t. supply must be established before the
h.t. bridge rectifier can come into operation. In the event
of failure to switch on, either at the receiver or via remote
control, the first thing to check is the voltage at the emitter
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Fig. 1: Switch-on circuit used in the Toshiba Model C169581
(T24C chassis), with stand-by for remote control.

of the 12-3V regulator transistor TRR13 (TIP31A). If the
voltage here is correct, suspect the relay driver transistor
TRR12 (BC337). If this transistor is all right, check the
SAB4209 remote control receiver i.c. (ICRO1) by
substitution.

If there’s no voltage at the emitter of TRR13, check for
21V at its collector. If this voltage is present, suspect
TRRI13. If it’s not present check the surge limiter resistors
RR40 and RR42 (both 1£2). J.C.

Ferguson 3752

A Ferguson 3752 came along recently with the fault
intermittent field collapse. It’s not a set we know too well,
and when we took the back off we were surprised to see
what looked like a version of the ubiquitous 8500/8800
series chassis. Surprised because field collapse is not a very
common fault with these chassis, and even more rarely is it
intermittent. Naturally the fault refused to appear until
just before going home time. When it did we rapidly
discovered that the 46V supply to the field timebase was
missing.

In the 8500/8800 this comes from a mains transformer
fed rectifier via R728, which is strapped across the pins of
the smoothing can C714/5. Unfortunately we couldn’t find
these components — it was a case of mistaken identity. The
chassis was actually the 9800, which has one or two
important differences in the power supply arrangements.
In particular, the 46V line is derived from a winding on
the diode-split line output transformer, the relevant
smoothing components being on the line output panel at
the bottom of the chassis. We eventually found a classic
dry-joint at pin 10 of plug 851 on this board — the pin that
provides the field timebase with its 46V supply. Maybe it
was a stock fault, the difficulties being of our own making.

R.R.

Mitsubishi CT2207

In the event of field bounce with these sets, check that the
tantalum electrolytic capacitor C403 is positioned the right
way round — with the negative lead to pin 5 of the
HA11414 timebase oscillator i.c. J.C.

Report from Israel

We’ve had some problems with the Philips G7000 video
computer. The most common is failure of the action
button — it’s very weak and continually breaks. The best
way to repair it is to dismantle the joystick box carefully
and remove the button and its stem, then use a
cyanoacrylate adhesive (RS Components 554-901 or Super-
glue 3) to glue the two broken parts together. Observe
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glue handling precautions and be careful not to get any on
your hands or skin. Let the unit stand overnight tc .>t, and
be generous in applying the adhesive as this wul help
strengthen the button.

The second problem is the left/right-hand joystick not
working or the characters sticking in the middle of the
screen. The remedy is to change the 74L.S365N six-bit
tristate buffer IC677 (left) or IC658 (right). This device
fails with some regularity and causes excessive loading on
the multiplex data/address bus.

Failure of the tuner to reset to ch. 1 at switch on (ITT
Studio Colour Model 1640, 5861-62-04 chassis) was
cured by cleaning the tuner touch contacts with 96%
alcohol. Failure of the remote control transmitter
(Telecommander CMTC310) used with a Saba T5160 was
cured by replacing the SAA1124 i.c.

Finally can anyone out there provide any information
(circuit, diagram or manual) for a Pantronic CTV/radio/
recorder combination? M.B.

Rank T20A Chassis

Diagnosing field collapse can be tricky with these sets,
since short-circuit field output transistors (4VT3/4) can
cause the power supply to trip, giving the no results
symptom. If the field output transistors are o.k., check the
d.c. conditions around the field amplifier transistor 4VT1
(BC147B) and the driver transistor 4VT2 (BD510 or
BC360) - the latter often goes short-circuit collector-ro-
emitter. ) J.C.

Sanyo CTP3106

In the event of no colour, check the voltages around the
M51394P decoder i.c. (IC201). The first check should be
at pin 2, which should vary between OV and 8V with
adjustment of the colour control. Secondly check for 9-2V
at pin 4. If low or absent, check C202 (0-01xF). Pin 5
should also be at about 9V. If not check C204 (0-01uF).
These checks enable most cases of no colour to be
cleared. J.C.

ITT CVC30 Chassis

A new Sony C6 VCR was delivered to the owner of an
ITT set fitted with the CVC30 chassis and CMC60 remote
control. When we tried to tune in the TV set we were
unable to get the test signal. We were about to condemn
the VCR when the customer mentioned that he’d been
unable to obtain Channel Four. Now in his area the other
three channels are above ch. 50, but Channel Four is on
ch. 32. We removed the back of the set and checked the
tuning supply to the tuner. The range was only 15-33V
instead of 0-33V.

With the set in the workshop we noticed that the
channel one tuning control produced the full tuning
voltage range, but that if this control was set to give a high
voltage output the other potentiometers couldn’t be set to
supply a lower voltage. The problem was traced to the
isolating diode D16 being slightly leaky so that the
channel one control was not isolated when other positions
were selected. M.D.

ITT CVC1200 Series Chassis

Lack of height on this chassis can be caused by the h.t. rail
being set too low. This results in a low supply to the field
timebase, since the 26V line is derived from a winding on
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the line output transformer.

Inability to t~e the set to a TV channel is usually the
result of failuic of the prescaler ic. in the tuner/if.
module. This i.c. divides the output from the local oscilla-
tor in the tuner to supply the SAA1174 i.c. on the tuning
panel (frequency-synthesis tuning).

If the set is dead with the BUSO8A chopper transistor
T713 short-circuit and the fuse blown, it’s advisable to
check that zener diode D702 is not open-<circuit since this
will result in destruction of a replacement BUS08A.

If the TDA2653A field timebase i.c. fails, check that
C411 (0-1uF) and R421 (3-9€2) which damp the output are
not open-circuit. M.D.

Korting Hybrid Colour Chassis

The Korting hybrid colour sets are well made and reli-
able, probably the most common cause of trouble in
older versions being the tripler. One of these sets gave
us some puzzles recently however. It had been out of use
for some time, and had then been brought along to see
whether we could do anything with it, the complaint
being a very blurred, faint picture.

On switching the set on we got a predominantly pale
green blur, with some suggestion of movement behind.
It looked as if the tube was in poor condition, but it was
impossible to assess its condition until something
approaching normal focus was obtained. The focus con-
trol is a 10M{} rotary type, connected via high-value
resistors between the tripler and chassis. The control’s
short, plastic spindle has a screwdriver slit at the top, but
it could be budged only by gripping it with a pair of
pliers. Rotation from one end to the other had zero
effect on the focus level, so the associated high-value
resistors came under suspicion. These were all 0.k. how-
ever, though the focus voltage at pin 8 of the tube was
only just over 2kV instead of some 4:5kV. A new tripler
made no improvement, so we decided to check the vol-
tages on the focus control carefully. To our surprise, the
voltage at the slider was lower than that on the tag at the
earthy side! Something had to be wrong inside the con-
trol, and on removing it and prising the cover off we
found that the tip of the slider had split off, the voltage
appearing at the slider coming via deteriorated insula-
tion resistance — possibly due to excessive application of
lubricant in a prior attempt to ease its operation.

A replacement control produced good focus, and we
then found that the green was good, the red poor, and
the blue zero. After making sure that the first anode
switches were in the on position, and that the preset
controls were fully advanced, we started to check the
voltages at the tube base — or rather to compare the blue
gun voltages with those of the red and green guns. These
sets use colour-difference drive, and whilst the grid vol-
tages were much the same the voltage at the blue
cathode was well in excess of the 170V present at the red
and green cathodes. The cathode drives come from the
same source of course — the luminance emitter-follower
T151, on the tube base. The only difference in the feeds
consists of the usual series resistors for flashover protec-
tion, and it transpired that the one in the blue cathode
feed (R173, 1-5k{}) was open-circuit, the voltage we’d
measured being due to the meter’s resistance providing a
d.c. path for the blue gun’s cathode current. Replacing
this resistor and major adjustment of the presets pro-
duced a tolerable picture, but it was clear that a
replacement tube would soon be necessary. G.R.W,
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Second-hand TVs: Thorn 1500 Chassis

Despite the booming sales of new TV receivers and
VCRys, there still seems to be quite a demand for second-
hand sets. A lot of those who have been renting decide
that it’s more economical to own a set rather than have to
keep paying rent. If they can’t afford a new set they may
well be lured by an advertisement for reconditioned sets.
The attitude is often that if the set lasts a year or so it will
have paid for itself. We’ve found that those who buy such
sets tend to be those who can’t afford much else: sadly, I
think that they’re all too often exploited.

Reconditioned tends to suggest that a set has been
restored to almost its original condition. That’s likely to be
wishful thinking, and it would probably be better to
describe the sets as having been overhauled. Let’s consider
what can be done by way of overhauling the Thorn 1500
chassis. There are still lots of these hybrid, monochrome,
single-standard sets around, though they are getting a bit
long in the tooth now. They can stillimake an acceptable
set for those wanting only monochrome and unable to
afford much else however. What one has to do is to make
as good a job as possible in carrying out the overhaul,
without excessive expenditure on the one hand and
running the risk of service calls within any guarantee
period on the other. You should also bear in mind that the
set will probably be used in far from ideal conditions —
with a set-top aérial and kids changing channels all too
frequently for example. So the last thing you want is an
intermittent tuner and a hum bar to aggravate the matter.

It’s not really worth fitting a new or reconditioned tube
to such a set since this would add another £20 to the cost
and the customer could go out and buy a monochrome
portable for little more. If, like me, you tend to save
exceptionally good tubes from scrapped.sets, then you’re
well on the way. Remember that a lot of ex-rental sets get
scrapped because someone takes the decision that they are
passed it, even if a new tube was fitted only a week
before. So you can strike lucky sometimes! Similarly a few
desperate service calls usually precede the end of a set’s
rental life. During these calls new (foreign) valves may
have been fitted — they may display the rental company
logo, such as the Rediffusion sun or the Granada G.

Mechanical Problems

Most of the problems with a good bread-and-butter set
can be divided into two categories, either electrical or
presentation/mechanical. The latter might mean that the
cabinet is rather battered. With a plastic cabinet you may
find that the woodgrain finish has rubbed off in places —
more as a result of transportation and storage than the
previous user’s use of polish. Such cabinets are easy to
dismantle with a little time and trouble, and the fascia
from one can be fitted to the reasonably good shell of
another. Disposal of the rubbish isn’t too difficult — a
hammer will reduce a reject shell to manageable bits that
car be put in a dustbin bag.

Avoid early 1500s with piano-key tuners. These are
prone to reset problems. Whilst the cabinet is in pieces,
look for trouble spots where control brackets and tuners
are mounted in the cabinet. The plastic seems to undergo
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something akin to metal fatigue (though not as much as
with some other sets). So be prepared to drill holes and fit
screws and spacers if necessary — or throw the thing away.
There’s nothing worse than selling a set one day and
getting a call because ‘‘the tuner’s gone inside” the next.
Be careful over the safety aspects when fitting extra screws
etc.

Don’t forget the tuner. Failure to reset on some chan-
nels, usually the lower ones in group A, often indicates
that the earthing strips on the tuning gang need removal,
cleaning and replacement. Check that the operating bar is
secure; most have at some time fallen off and been
resoldered, but it’s a good idea to do it again to be on the
safe side.

Preventive Maintenance

How much is your time worth? How much is customer
good will worth? How much does petrol cost? Do you
want the customer to buy his next set from you? These are
the questions that have to be weighed against how much is
spent on preventive maintenance.

You'll probably have dismantled the set for some kind
of inspection if not for fault-finding. Apart from the usual
valve faults there will probably be some potential prob-
lems lurking in a handful of deteriorating components.
The sync separator valve’s screen grid feed resistor R44
(47kQ)) for example causes poor or no sync when it
increases in value — replace it with a 1W type. That
doesn’t take long or cost much. Various hum problems
can and do arise because of failing electrolytics. Check the
three 12uF, 300V capacitors C38 (HT2 line smoothing),
C68 (HTS line smoothing) and C102 (HT3 line smooth-
ing). I know that components of this type can be expen-
sive, but let’s say you’re dealing with a number of these
sets. In buying a bargain parcel of electrolytics you may
well find half a dozen or so suitable ones. 22uF at 275V is
quite suitable for replacement purposes. The parcel will
also contain components you can use for other purposes —
probably enough new bits for a couple of pounds to repair
two or three of these sets. When you remove the old
capacitors you may well find that they are swelling,
leaking or about to part company with their end contacts.
Aren’t you glad you’re doing this in the comfort of your
workshop instead of a poorly lit corner of someone’s living
room on a dark winter evening?

The dropper resistor must be inspected of course. Has it
been bridged? Is the substitute of the right value, espe-
cially if it’s across the 148(} valve heater section? For about
£1-50 you can get an exact replacement. It makes a much
neater job and looks a lot better on a chassis that’s had a
few minutes spent dusting away ten years of dirt!

This brings us to another point. It’s not really economi-
cal to spend hours polishing every component, though I've
known many old-timers who do just this in their spare
moments. A thorough clean with a vacuum cleaner and a
wipe with a damp sponge inside the cabinet makes future
servicing easier and more pleasant, apart from the fact
that if you have to open the set in the customer’s home for
any reason it will look as though it’s been overhauled.
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One more point about cleanliness. It’s always a good
idea to sponge around the tube bowl. This makes it look
better and removes the gunge that causes corona when
damp. Give a final wipe with WD40: this helps to repel
moisture and means that if you do store the overhauled set
for a while it probably won’t matter if it does get a little
damp.

Whilst the set is dismantled, check whether the volume
control is noisy. A quick squirt with switch cleaner and a
touch of three-in-one oil makes a difference. Are the
presets noisy? Similar attention to the contrast poten-
tiometer works wonders, but the height and field linearity
controls are best replaced if slightly dodgy. Pay particular
attention to the width control R132 which burns up on a
hot spot.

Is the mains lead in good condition and still of reason-
able length? Does the mains switch feel as if it's about to
give up the ghost or does it operate with a healthy click? Is
the aerial socket loose? Is the e.h.t. tray firmly attached to
the line output transformer?
 These points can be minor irritants but affect reliability
and presentation. It may seem to be a long list, but in
practice a few seconds handling should make any of them
obvious if in fact they’re at fault. Some of them should be
attended to anyway since they affect safety. /

Components to Check/Replace

In addition to the items mentioned so far, the following
components are worth checking and replacing as
necessary.

R38 47k} (video output transistor biasing); R40 2-2kQ
and R41 5-1k€} (video output transistor load resistors);

R101/2 18k} (field oscillator cross-coupling); R103 300}
(field output stage cathode bias); R120 1-5M{Q (focus
supply); R123 330k} (height circuit feed).

C37 64uF (video coupling); C56 400uF (l.t. supply
smoothing); C58 330uF (l.t. supply reservoir); C77 0-1uF
(heater chain decoupling); C79 160uF (field output stage
biasing); C82 0-1uF (c.r.t. first anode supply decoupling);
C84 0-1uF (mains filter); C89 1uF (height supply
decoupling); C90 0-1uF (line scan coupling); C97 220pF
(boost rectifier decoupling). Also the line output stage
harmonic tuning capacitor which is C95 (160pF) in small-
er screen models and C113 (220pF) in larger screen
models. C53 180pF (line oscillator charging circuit) can be
responsible for tearing when leaky — this can be an
intermittent symptom.

Finishing Touches

When reassembling the set, pay attention to correct
dressing of the leads away from hot components and
points at high potentials. Remember to check the soldered
joints around transformer tags and wirewound resistors as
well as the valve holders.

Setting up on a test card should reveal any
shortcomings. This should be followed by a soak test
which should include some short bursts of operation, i.e.
switch on from cold and note any height variation or slow
heating valves. Listen to the sound occasionally at various
volume levels to check for excessive intercarrier buzz,
distortion, etc. This is often overlooked but may be all too
noticeable in the comparative quiet of the customer’s
home.

Don’t forget to give the cabinet a good polish, clean the
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control knobs and remove stubborn dirt around the
screen. This makes a big difference and if you're charging
a little more than the opposition is a good selling point —
the hope and pray brigade won’t bother, but you want
your customers to come back.

One final point. If you can get some 13A mains plugs

(El cheapo will do) fit one to each set you sell, with the
correct fuse. It means less time fiddling around pinching
plugs off customers’ irons etc., and it’s preferable that if
they do electrocute themselves by poking matchsticks in
the wall sockets it won’t be because of the set you scld
them.

Letters

VIDEO HEAD CHECKERS

The Thandar video head tester reviewed in the November
issue is not the only one available. We’ve been using a
Panasonic tester for some time now. It’s obviously
designed to check Panasonic heads, but we’ve used it
successfully on all the machines we handle, both VHS and
Betamax types, with just one exception — the Ferguson
3292. The tester is simple to use — there’s only one
control, the on/off switch, and the meter has red, yellow
and green segments. The Ferguson 3292 tends to give
green readings even with worn out heads, but apart from
this the tester has given us accurate faulty head diagnoses
on Ferguson, Hitachi, Panasonic, Bush, Toshiba and
Sanyo machines.

Dirt on the heads doesn’t affect the result obtained, so if
you get a red reading you can be confident that head
cleaning will not provide a cure. When we first used the
tester we found that some heads, particularly those used in
the Toshiba V5470/Bush BV9600 and the Panasonic
NV8600, gave faulty readings despite the fact that a
perfectly acceptable picture was obtained after cleaning. A
few weeks later however cleaning would again be nec-
essary, even though the machines were not subjected to
excessive use. Replacing the drum in each case cured the
trouble, which was due to the fact that the heads were
worn to the point where they had become excessively
sensitive to dirt and would not bed into the tape as they
should - a case of the tester knowing best!

All in all the Panasonic head checker is a useful device,
the only drawbacks being the cost and the extremely short
leads — the latter presumably for minimum effect on the
inductance. Worth considering if you handle a lot of
VCRs.

Derek Snelling,
Brownhills, Staffs.

G11 REMOTE CONTROL UNIT

Christmas brought the usual sort of problem when a friend
managed to empty a glass of gin and tonic over the top of
our Philips G11 full-function ultrasonic remote control
unit. “No problem” I said, shaking it and giving it a dry
with kitchen roll, “it'll be dry by morning”. The following
day I took the dried out unit from the top of the
storage heater and tried it out. BBC-2 couldn’t be
selected, stand-by didn’t operate, the channel 4 button
selected channel 6 — oh dear!

‘1 opened the battery compartment to check the battery.
O.K. Next remove the screw inside the battery compart-
ment, slide the two halves apart, and remove the PCB
from the case. The board and the button panel are linked
via a ribbon connector. Time to start thinking. Since some
functions were working, the oscillator, the transducer and
the driver stage were presumably in order. This left the
chip and the front button panel. The chip looked dry, and
I'd not data on it at the time, so I decided to examine the
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button contacts. Bad news — a paxolin board is fixed to the
bottom of the button panel with plastic rivets!

Some people might have decided at this point to give up
and obtain a replacement — button panel or complete unit.
Since the unit didn’t work anyway, there was nothing to
lose by further experiment. So after due consideration it
was out with a sharp blade and off with the tops of the
plastic rivets (there are hundreds of them!). They came off
nicely. At this point I half expected to hear a sort of
twanging sound, with the buttons going off in one direc-
tion and the board, springs and other bits flying off in the
other. Not so. There’s nothing nasty inside. When I
removed the paxolin board I was confronted with three
pieces of flimsy transparent plastic. The top piece (directly
under the buttons) is etched with a circuit and sort of half
bubble shapes that fall directly beneath each button. The
circuit is etched on the underside. The next sheet is an
insulator with holes where necessary. The bottom sheet
has the contact circuit etched on the top side. It all
functions like this: press down a button and the bubble on
the top sheet is pressed flat through the hole in the middle
sheet to make connection with the contacts on the bottom
sheet, thus completing the circuit.

The problem with my unit was fairly obvious from the
start: where the liquid had seeped between the sheets of
plastic, the etched circuit seemed to have behaved like a
blob of ink on a piece of blotting paper. There were all
kinds of foreign bodies present as well. Time to get out my
usual universal cleaner, methylated spirit. Check a corner
of the plastic to ensure that (1) it doesn’t melt and (2) the
circuit is not removed. It seems to be o.k., but I didn’t rub
too hard, just in case.

Once everything was nice and clean I found that part of
the circuit looked weak. As it’s not possible to solder links
on the flimsy plastic, I used a fine metallic marker pen to
go over the doubtful bits. Reassemble and test: magic,
everything is great! “What about those rivets?” I hear you
ask. Well, a drop of epoxy resin (Devcon) on each
protruding plastic stud, then hold the lot together with two
bulldog clips until dry, and you're there.

Next Christmas my friends all get straws with their
drinks!

Andrew H. Sykes,
Sutton, Surrey.

VIDEO MATTERS

With reference to the comment in Service Bureau last
month on adapting the Pye 697 chassis for VCR use, the
simplest and usually effective course is to reduce the value
of C208 in the flywheel sync filter circuit to about a
quarter of its original value, i.e. from 1uF to say 0-22uF.
The comments on battery charging in VCR Servicing
(page 141) were not perhaps as clear as they should have
been. The 3V25 is not switched off at the mains of course
— you press the (tuner) off button on the front panel. The
recorder should be in the stop mode with the power switch
at off, i.e. released.
Mike Phelan,
Holmforth, Yorks.
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VCR Servicing

Part 25 Mike Phelan

The 3V24 portable VCR’s mechacon panel uses a
uPD553C-066 microcomputer i.c. This is the same chip as
used in the 3V23 but with a different programme in its
ROM - hence the suffix 066.

The Mechacon Circuit

The mechacon circuit is much simpler than that used in
the 3V23, even though the system incorporates a few
extra features (see Fig. 109). There’s the usual 400kHz
ceramic resonator across pins 1 and 42 of the
microcomputer i.c., a reset pulse applied to pin 7 sets all
the registers in the i.c. to zero, while the supply pins are 21
and 41 (chassis). Pin 6 is not used and must therefore be
connected to the positive rail. The inputs go to the A and
B ports. The latter is used for the keyboard input — the
control circuit consists of a simple diode matrix which is
addressed by the three-bit I port (only nine of the twelve
possible combinations are used). Put simply, pressing any
key connects one of the address pins 30-32 to one of the
input pins 37-40. The diodes in series with each switch are
for isolation only.

This leaves us with the problem of getting all the other
information the chip requires into the remaining four
inputs A0-A3. For this purpose we again use those helpful
items called data selectors, or if you like input expanders.
There are two in this machine, IC1 and IC2 - both 4512s.
They convert eight parallel inputs into an eight-bit

serial code. The I port that addresses the keyboard also
addresses these two i.c.s.

In case the idea of these data selectors is still not clear, a
brief recap and a glance at Fig. 110 should help - it’s
essential to understand how they work. Imagine the 4512
as a single-pole, eight-way switch. Any one of the inputs
can be connected to the output line. The thing that
determines which input is connected to the output is the
three-bit address.code — the bits come in on three lines and
any one of these can be at either 0 or 1 (low or high). A
little thought will show that there are eight possible
combinations of 0 and 1. Fig. 110 indicates which address
code connects which input to the output, which is known
as Z.

How this is actually put into practice depends on the
microcomputer chip that generates the addresses. In this
case the addresses are not sent out in a fixed sequence, as
might initially be assumed: different inputs are checked
depending on the mode the machine is in — there would be
little point in checking the after-load switch in the rewind
or stop modes, or for reel rotation in pause, though things
like battery low or lamp failure have to be checked in all
modes.

As an example, pin 1 (DO0) of IC1 is high until the after-
load switch closes, but this fact is not passed on to the
output unless all three address lines are at 0. If Z goes low
when the address lines ABC are at 0, the microcomputer
i.c. knows that the after-load switch has closed.

To return to the microcomputer i.c., inputs A0 and Al
receive the outputs from IC1 and IC2. The switches on the
brake and pinch solenoids are directly linked to inputs A2
and A3. Looking at the outputs, C2 and C3 drive the
loading motor (see Fig. 111). When C2 is high, X17 and
X18 turn on, rotating the motor in the forward direction
for loading. When C3 is high X16 and X19 turn on for
unloading. Either operation normally takes about three
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Fig. 109: The 3V24’s mechacon system.
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Fig. 113: Shift register for the function LEDs.

seconds and is terminated by the appropriate switch (AL
or UL) closing. If this doesn’t happen within six seconds
the machine enters the alarm mode, i.e. the stop mode is
selected, the function LEDs flash in rotation, and no
commands are accepted. This will also happen if take-up
spool rotation ceases, the drum flip-flop pulse is not
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present, or the cassette lamp is open-circuit and the
machine is switched on. To cancel the alarm mode the
machine must be switched off and then on: if the fault
condition is still present the alarm mode .will be re-
entered.

Solenoid Control

Port F drives the two solenoids. As mentioned last
month, the solenoids are of the permanent magnet type,
requiring a 150msec pulse in either direction to move the
plunger. The circuitry used is identical in both cases, so
we’ll show only one, that for the brake solenoid (Fig. 112).
It’s in the familiar bridge form, just like the drive for a
reversible motor. The only point worth mentioning is that
if the switch on the solenoid fails to change state within
2:5 seconds of solenoid operation (IC4 A2 input) the
machine enters the alarm mode.

This leaves a slight problem. On the machines we’ve
discussed previously, if the supply is interrupted all the
solenoids are released. Being held by permanent magnets,
those on the 3V24 are not — or wouldn’t be without the
aid of X30 and the associated components in the case of
the brake solenoid circuit. It will be noted that the
solenoid-off side of the circuit is connected to the 10V rail
via D17, and that C1 will be charged to 10V. When the
machine is switched off D17 is reverse biased, the 10V rail
decaying while C1 maintains its charge. The non-inverting
input of IC3 falls, as does its output, turning on X30, X23
and X22 to release the solenoid. Cl stores sufficient
charge to enable this operation to be carried out — C61
ensures that IC3’s inverting input remains stable despite
the varying demand placed on C1 during solenoid release.
The same thing is done in the pinch solenoid circuit.

Shift Registers

IC4’s HO and H1 outputs drive the function LEDs via
the shift register IC3 (4015). The reason for this is to be
able to drive seven LEDs from two microcomputer i.c.
outputs. If you're not familiar with shift registers and what
they do, read on, referring to Fig. 113. A shift register is a
sort of conveyor belt for logic ones and zeroes. Taking the
upper half of the 4015, you’ll see that there are four
outputs, labelled QA1, QB1, QC1 and QDI1. There are
also two reset inputs, which are driven by the same pulse
as the microcomputer i.c. at switch on: this sets all the
outputs to 0 so that none of the LEDs are illuminated.
The other inputs are marked data and clock. If a 1 is put
on the D1 data input, the first clock pulse to arrive will
have the effect of transferring it to QA1l. The next clock
pulse transfers it to QB1 and so on until it arrives at QD1
on the fourth clock pulse. In this application the QD1
output is linked to the second data input D2, so the fifth
clock input pushes our 1 along to QAZ2..In effect then the
device acts as an eight-stage register. All this assumes that
D1 went to O before the arrival of the second clock pulse —
otherwise a second 1 will be fed into the register. As a
simple analogy of the action, imagine someone pushing
boxes into a passage with eight windows, each box being a
0 or 1, each push a clock pulse. The item reaching QD2 at
the eighth pulse/push is lost when the next clock pulse
arrives — it falls off the end so to speak.

How is this used in the 3V24? Whenever a function is
selected, assuming the machine accepts the command, the
microcomputer’s H1 output supplies eight clock pulses
only while the HO output supplies eight bits of data, only
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one of which is a 1. For example, at switch on we are in
the stop mode (unless rec-lock is selected). The 4015 will
be reset so that all its outputs are at 0. The train of eight
clock pulses then starts. When the third data bit arrives,
HO goes to 1 then back to 0. So the 1 enters the 4015 at
the third clock pulse, the following five clock pulses
moving it along to QB2 where it lights the stop LED. A
similar process takes place when the other keys are
pressed, the HO data line being low except during one of
the eight clock pulses. It’s worth stressing that only one
train of clock pulses and data bits arrives when a key is
pressed, the 4015 storing the information it receives in this
way until another eight bits arrive on selection of another
function.

The microcomputer i.c’s H2 and H3 outputs drive
another 4015 in similar fashion (see Fig. 114). This works
in exactly the same way as IC3, but only four outputs are
used, all except one for status supply rails. We’ll discuss
the edit start/stop when we come to the servos next month
- the same applies to the microcomputer i.c.’s reel drive
output (port D).

Dew Sensor/Low Battery Circuits

Some further comment on the data selector inputs is
required. IC1’s D7 input (pin 9) receives dew sensor and
low battery information — the circuit is shown in Fig. 115.
Under normal conditions pin 2 of IC5 is high, so that D10
is not illuminated: pin 1 is low so that D25 is reverse
biased. The voltages at pins 4 and 7 come from the 9V
regulator and don’t vary. The battery sensing operates in
two stages. First, when the battery voltage falls to about
11V the voltage at pin 5 of ICS falls below that at pin 4.
Output pin 2 then goes low so that D10 comes on, also
making pin 3 of the camera socket go low. If a Ferguson
camera is in use, this lights the warning LED in the
viewfinder — it flashes due to the pulses fed in via R95
from the reel rotation sensor circuit. If this warning is
ignored and the battery voltage falls to 10-5V, the voltage
at pin 6 of ICS falls below 4:1V, pin 1 goes high, data
input D7 goes high, the machine goes into the stop mode
and no further commands are accepted.

The dew sensor circuit also feeds D7. The sensor is a
special device whose resistance increases when it’s damp
(incredible but true!). It’s mounted near the drum. Under
damp conditions the dew LED will come on and com-
mands will be inhibited via D7.

Rotation Detector Circuits

The take-up reel rotation detector uses an LED and a
phototransistor rather than a Hall effect i.c. as in the
3V00. The periphery of the reel disc has reflective
segments that illuminate the phototransistor as the reel
rotates (see Fig. 116). ICS converts this to a squarewave
which drives four things. First, the LCD counter. Secondly
R9S in Fig. 115 to make the camera’s battery warning
LED flash. Thirdly the run LED, provided X17 has been
turned on by output E3 of the microcomputer i.c. going
low — the reason for this is that if the run LED was
powered from the 10V rail direct it would have a fifty-fifty
chance of being illuminated in the stop mode, depending
on where the reel disc stopped. Fourthly, D31, R79, C18
and X18 form a reel disc rotation detector.

C18 charges via R79, but on every pulse X18 conducts
to discharge it. If the take-up reel stops, C18 will charge in
four-five seconds, D7 will go high and the microcomputer
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i.c. will take the appropriate action — stop if in the fast
forward or rewind modes, alarm if in the record, playback
or audio dub modes. D31 discharges C18 at switch off.
What about D32 and D33? Well, we don’t want the
rotation detector to function in the stop, pause or slow
modes, or when loading/unloading. In fast search on the
other hand the pulse repetition rate would be too high to
ensure that C18 was discharged. As there’s no convenient
point that changes state on fast forward/rewind/playback/
record only, we combine the outputs from E3 (high for
load/unload/frame advance/pause/stop) and GO (high for
pause/slow/frame advance/fast forward search/rewind
search): if either output goes high, X18 is turned on

continuously, inhibiting the rotation detector circuit.

The drum rotation detector works in exactly the same
way, the alarm mode being entered when-input D5 goes
high. D5 is not addressed by the microcomputer in the fast
forward/rewind/stop modes: output CO is then high, so
that X3 is switched on. This ensures that C6 is fully
discharged when entering the play or record modes so that
the full delay time is available, as in the reel rotation
detector circuit.

Next Month

Next month we’ll consider the 3V24’s servo system.

Bush Whacking

Bob Walker

The era of solid-state colour started with the famed Thorn
2000 chassis. Shortly after came the Rank A823, which in
various versions remained in production for several years.
It’s surprising how many of them are still giving good
service. Some can still lead one a merry dance however, as
this CTV1126 (A823AV) did.

At first sight the problem seemed simple enough. Don’t
they often? The VA1104 thermistor 8TH2, included to
prevent destructive current surges at switch on, had fallen
to bits. The power panel was scorched but not badly
damaged. Replace, clean up and away we go. Christmas
was only two days hence, so I thanked providence for the
easy task and switched on. The screen flickered and went
blank. There was 300V instead of 200V at the h.t. fuse, so
I concluded that the mains rectifier/regulator thyristor
8THY1 had gone short-circuit. A replacement restored
the correct 200V at 8F3, but the screen was still blank.
Providence was not being so kind after all.

My previous acquaintance with the set was limited to a
few brief glimpses of the picture before my friends, being
very mannerly, switched it off whenever I called to see
them. In fact all I knew was that it had four controls, four
push-buttons, and was sadly deficient in reds. I could now
add that the power supply was o.k., and that there was
sound but no raster. At least the fault wasn’t intermittent!

The set was wanted for Christmas, so there was no time
to send off for a manual. I'd have to play it by ear. As a
start the e.h.t. was checked. This was adequate so I moved
over to the tube base. As expected, the red first anode
voltage had been set much higher than the other two in an
attempt to compensate for the lack of red. Apart from that
however the c.r.t. voltages were quite normal. So some-
thing a little unusual was responsible.

Having recently come across a broken heater pin
connection at the base of a monochrome tube, I decided
to examine the A66-120X’s pins carefully. Pin 9 (focus
electrode) moved too freely, and after carefully removing
the white plastic pin guide I found that the pin had broken
off at the glass pinch. On with the goggles then and let
battle commence to replace the 26in. tube single-
handedly. A known good tube was fitted and, with hope
that the red problem would also have been cured, I
switched on. Still no results! On came the depression —
how did I ever have the 22 carat brass neck to think I
could tackle a strange colour set?

I’d enough time left to check up on some of the
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previous articles in the magazine on this chassis and its
habits, and in the June 1980 issue found reference to
decoder faults arising from failure of that thermistor — the
arcing tends to affect the SL901B chip. Not having the
necessary extension leads for the decoder panel, I decided
to remove it and carry out static tests on the two decoder
chips with an 18V supply connected to pin 3Z1-6. This
primitive idea worked quite well. The voltages around the
SL917A were within the tolerances listed in an article in
the March 1976 issue, but those around the SL901B
weren’t. Many of the pins registered 2-2V or thereabouts
instead of a variety of readings from 5V to 12V. Evidently
the SL901B had indeed been put out of action.

It’s not easy to find a better soldering test than replace-
ment of a 24-pin i.c., but a new one was eventually fitted
without damaging the panel. On testing the panel as
before the voltages were now found to be substantially
correct: so back in it went, and after all the plug and
socket connections had been checked the set was switched
on. A picture at last — a good clear one, but in
monochrome. Well, at least I'd got part of the way!

The Colour Problems

Time for a little rational thought. First, the set had
worked well enough, reds apart, until the breakdown.
Secondly the power supplies were now all normal. Thirdly
the chip I'd replaced is by no means the only thing that
will affect the colour. Conclusion: nothing I'd done so far
could account for the loss of colour, so something else had
to be to blame.

Out with the decoder panel once more and on with the
18V supply. Check all voltages in the chrominance cir-
cuits. All normal except for OV at the emitter and base of
3VTI12 in the a.c.c. circuit. Change 3VT12, replace panel,
switch on set, switch off a.f.c. and retune buttons (did I
remember to do that before?) — at last there’s the colour!
Turn the saturation up a bit, increase the contrast — not
bad at all. Now to improve the reds.

The grey-scale setting up procedure was followed
through. No problems at all. The red drive control was
then found to have little effect, so the following BC148
red driver transistor was removed and compared, on a
tester with the BC148s in the other two channels. The
gain was a good bit lower. Fit new BC148 and switch on.
Red better, but still not as good as it could be.

At this point my friend’s wife phoned to ask how I was
getting along. Well, the red’s always been weak and
they’re quite used to it — a little less at Christmas might
even be a good thing! So the set was restored to the family
circle, where it received rapturous acclaim. “Picture first
class. Red better than ever before.” Maybe, but it’s one
Bush that could do with a bit more whacking.
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Long-distance
Television

Roger Bunney

The November/early December period was relatively
active for DX-TV reception — so often the year-end
conditions become really flat. To enter December with
improving conditions is really good news at what’s usually
a bleak, cold and depressing time. The main news is of
enhanced tropospheric reception, but sporadic E propaga-
tion was present on several days as follows:

8/11/83 RTVE (Spain) chs. E2, 3, 4; RTP (Portugal)
E2; RAI (Italy) IA, IB; JRT (Yugoslavia) E3.
9/11/83 RTVE E2; TSS (USSR) R2.
13/11/83 TSS R1, 2; SR (Sweden) E2; RTVE E2; RTP
E2.
14/11/83 SR E2; TSS R2.
17/11/83 TSS R1.
20/11/83 RAIIA; JRT E3, 4; TVR (Rumania) R2; TSS
R1, 2.
22/11/83 RTVE E2; SR E2.

Unfortunately F2 reflection of Band I signals has been
infrequent this year — during early November the m.u.f.
reached only to the lower 40MHz spectrum. TE has been
logged by those farther south in warmer climes, with
southern European stations such as Madrid ch. E2 being
received in S. Africa.

Meteor scatter propagation was particularly active dur-
ing mid-November, following the Leonids meteor shower.
There was a great number of signal “pings” on the 19/
20th, throughout much of the day and evening. An
auroral event was recorded in Aberdeen on the 17th, but
had minimal effect in Band I.

Several tropospheric lifts were experienced during the

period under review. Minor lifts occurred along the S.E./
E. coasts and inland on the 19th and 23rd, the former with
reception mainly from the S.E. and the latter from the
east. Perhaps the most.remarkable reception was of the
Swiss channels E31 and 34 in Leeds on the 19th. The
23rd produced mainly W. German Band IIl/u.h.f. signals
in the eastern UK.

The two main tropospheric events occurred on Novem-
ber 9-13th and December 1-5th. The former produced
signals from W. Germany, the Low Countries and Luxem-
bourg, with excellent noise-free colour from the German

networks on several days. The 12-13th also saw Swiss
u.h.f. signals, though not at noise-free levels.

The most dramatic tropospheric opening occurred on
the 1-Sth, coinciding with an amateur TV contest on the
2-3rd. As a result amateur activity was at a high level, and
here at Romsey the 144-75MHz calling frequency for
amateur operation was at times jammed with UK and
French stations. Over the 3-5th Cyril Willis (Ely) logged
“loads” of UK ATYV stations and several Dutch/Belgian
ones, notably PAOHLA, PAOHUB and ON7PO, the
latter noise free (PS5 on the ATV scale). Apart from
several French stations, the loggings at Romsey were from
the Channel Islands in one direction and as far as N.
Leicester in the other.

The broadcast bands were chaotic during this period,
with repeated warnings about continental interference on
both the BBC and ITV networks. The 1st started with
strengthening TDF (French) u.h.f. signals, and by the 2nd
most channels were jammed with signals from France, the
Low Countries and both E. and W. Germany. DR
(Denmark) and SR (Sweden) were received in East
Anglia on the 2nd, in Band III and at u.h.f. The 3rd was
particularly rewarding at Romsey, with virtually day-long
reception of DR signals of very good quality on all Band
III channels, E8 being the most spectacular. Strangely,
whilst DR signals were so active there was minimal
reception from W. Germany. Reception on the 4th ex-
tended to W. Germany, with a more comprehensive
selection of W. German Band III/u.h.f. signals on the Sth.
Unfortunately a front from the N.W. produced rain in
central southern UK during the late afternoon on the Sth,
terminating the excellent conditions. As I write however
there’s an overall high pressure system covering the UK
and signs of improving W. European signals have already
been noted.

In summary, a good month. The autumn of 1983 has
certainly produced more than the usual number of tropo-
spheric lifts. My thanks to the following for their reception
reports: Hugh Cocks (E. Sussex), Cyril Willis (Ely), Iain
Menzies (Aberdeen), Kevin Jackson (Leeds), Ian Johnson
(Bromsgrove), John Tellick (Surbiton) and Gosta van der
Linden (Holland).

/

News ltems

Saudi Arabia: A second network is now in operation, with
Band IIl/u.hf. transmitters (Damman ch. E29). The
output is described as “international”, for foreign workers,
many programmes being in English with Arabic subtitles
and a high proportion of feature films.

W. Germany: WDR-1 is to start transmitting in ch.E43
shortly, with Bonn ch. ES and Koln ch. E11 closing down.

Left: Summertime SpE reception. TVP-1 (Poland) ch. R3 identification slide received in Aberdeen by lain Menzies. Centre:
The Koran, Television Bhaban (Bangladesh). Right: Television Bhaban identification slide. Photos Alexander Wiese.
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Kippure site near Dublin.
TV-DX Club: The TVDX/RX group produces a news-
letter approximately four times a year giving both tech-

nical and reception information. Particular emphasis is

placed on technical standards and operation of the receiv- '
Wolsey |

ing installation. The cost of four issues is £2 in the UK, £3
overseas — a sample copy costs 50p (four 123p stamps in

. . More new models from Wolsey . . .. the ‘Executive’ range of high gain wideband UHF yagi
the UK, four IRCS OVerSCaS). A beglﬂners gu1de to a_erial§ featuring_full wave director elements. Three types are available to cover all possible
TVDXing (with particular reference to the UK) is to be [ 5utionsndwi fullchs. 21769 coversge
produced at 50p_ Make cheques out to Dave Lauder, 18 Model E20 — rear mounting 8 element, 12dBd gain peak, horizontal 3dB beamwidth

q ? at 40° optimum and front/back ratio 28dB.
Burnside Close, Bamet, Herts EN5 SLN. Mode! E30  — rear mounting 11 element, 14dBd gain peak, 3dB beamwidth 20° opti-

Q 0 Q g mum and front/back 32dB.
Sa‘telhtes' The TDRS-l _Satelhte IS CXPC(‘Zth to be op§r- Model E60 —  centre mounting support, 23 element at 17dBd gain peak, 3dB beam-
ational at 41°W early this summer, carrying a TV service width 15° optimum and a remarkable 40dB front/back ratio.
Wlth news., The Slgnal Strength ShOUId be SufﬁCinlt to giVC The aerials are made to a very high mechanical standard, each features a 76 ohm balun for
' acceptable pictures using a 6ft dlSh GOl’iZOI]t'S at 533°E is full bandwidth matching and wit;\bicsubstantial metal screen reflec;or assembly.

M i {We did confirm the model E60 front, k figure with Wolsey, it is correct!
C‘UITCI'ltly trammlttmg 11 541 GI_IZ test SIgnals n prepara- To complete the Wolsey high gain package we can offer the Quantum range of masthead
tion for a DBS Service. The NCW Zealand POSt Ofﬁce haS amplifiers, the 260 is the highest gain unit in the series, wideband and realistically priced.
prohibited the use of 4GHz terminals for the reception of Wolsey Cosmovision — 1984 will see DBS-TV at 4GHz (USA TDRS at 41°W for Europe
1 1 1 — early Summer) and 12GHz DBS-TV {Germany late Autumn).

SIgnals from the Intelsat qraft oYy .Carrylng AUStraha.n We will be supplying equipment for both bands. Watch this space
programmes. A demonstration at Christchurch was termi- for further details.
nated by the PO, The Indian National Satellite System will Sl DS A M TG L3
use INSAT-1 craft with telecommunications facilities in We supply all that's best in aerial technology for DXing, fringe, trans-horizon or local

reception, single or multiple outlet. Foreign standard mono/colour TVs for DXing, sae/ring

the 371-42GHZ band and two high-power transponders for details. A vast range of aerials, filters, amplifiers etc etc is featured in our 54p

catalogue. Include SAE with all enquiries and for our customer consultancy service.

for DBS reception in the 2-555-2-635GHz band. Access/Barclaycard welcome.
Wolsey wideband UHF yagi type E28 12dBd gain £28.55
Wolsey wideband UHF yagi type E30 14dBd gain ES:;:
i 1 ] Wolsey wideband UHF yagi type EG0 17dBd gain, 40dB front/back 55.
satelllte SIgnaI Fadlng Wolsey Quantum wideband m/head UHF amplifier 26dB gain, 24v wkg £16.50

{matching 002 24v mains psu £11.50}

A recent Coops Satellite Digest reports that a 4GHz o ] ) ) )
a All prices include VAT, postage, packing and Securicor carriage on large items.
operator in Demerara, Guyana has noted regular TV Allow 10~ 14 working days for defivery of stock items.
downlink signal fading at sunset. It had previously been- | souTH wesT AERIALS, 11 KENT ROAD, PARKSTONE, POOLE, DORSET BH12 2EH.
thought that there would be no appreciable ionospheric Tel. 0202 738232.
effects at above 500MHz. The fading has been noted daily

at between 2000-2100 local time, more westerly
downlinks being affected from 2100-2200 at both high TV LINE OUTPUT TRANSFORMERS
and low angles — one would expect low-angle signals to be ADD 15% VAT to ALL prices. - CCE e yjoyjs thmofipgss
affected more due to the longer ionospheric path. Perhaps If the Transformer you require is not listed please phone.
h : husia: uld i Sdalier Sk RANK BUSH MURPHY DECCA
?; dglr S.atelhte er;tat ?1 S;S rC;) tit ;heCk T ST 2146 A640 dual std mono 8.51 MS1700 2001 2020 2401 mono 8.00
£ 1S apparén igher latitudes. Bush A792, A793 single std mono 851 | MS2404 2420 2424 mono 8.00
AT74 single std mono 8.50 | 1210 1211 1511 portable 11.50
AB16 solid state mono 800 | GYPSY portable 11.50
2712 T16a T16b mono portable 9,00 | CS1730 1733 colour 8.00
From our corresP ondents . .. AB823 A823b A823av colour 10.00 | CS1830 1835 colour 8.00
: : 2179 7722 series colour 10.00 | '30" series BRADFORD cotour 8.00
. Mllse Gaskin (.Caterham) has recenﬂy mgved to a new, T20a T22 series colour 10.00 | 80 series colour 8.00
hlgh site where high-level signals from a variety of sources, 100 series colour 800
including PMR and the local uhf. TV services, are WINDING PHILIPS
present. To overcome the problems he’s devised a new T20A 722 - 551 | 210 300 series mono 8.00
DX-TV receiver system (see Fig. 1). The unit is described A6 320 series sold state mono byes
as being expprimeqtal _but nevertheless gives excellent 2047 to 2105 3112 to 3135 800 | G9 series colour 850
results. The input is first converted to 38MHz by an z?ﬁ'ﬂﬁ E'INEUNE :-g g}; teﬂfs colour 1;-::
. o portable mono 1 0p! .
ET021 tuner whose output is amplified by a narroyv-band 31333135 M1S01H portable mono 8.00 | KT3 Lopt 10.60
preamplifier using a 40763 MOSFET and bandpass filter. A DUAL STD hybrid colour 1100 [“eprr
Q multiplier provides variable selectivity — the effects are SINGLE S0 myond cooe . Yhee | V200 V205 Vez07 mono 2.00
said to be dramatic! The amplified 38MHz signal is then or 110° " | VC300 VC301 VC302 portable 8.00
mixed with the 106MHz output from a crystal oscillator to CYEIENE e oy .00
L . K2l ; CVC5 CVC7 CVCB CVCY colour  9.00
give a second i.f. of 68MHz. This is passed via a three- FERGUSON HMV MARCONI CVE20 series colour 9.00
1590 1591 1582 1533 mono 800 | cvc3o CVC32 series colour 8.00
1612 1613 1712 mono 800 | CVCAD series 1456
1690 1691 mono 8.50
;?2:: ERTE ELRE 0:‘;"{‘\} 1600 1615 series mono 974 | LOP.T TESTER
aerials ET021 Tuned . Three-stage | receiver 3000 3500 EHT or SCAN 858 | Total Price Including VAT. £16.79
o Tuner preamp+ Mixer 1 8000 8500 8800 11.70 " .
BPF e e Tidman Mail Order Ltd.,
} t 9500 9500 9650 os6 | 236 Sandycombe Road,
106MHz 9800 TX8 TX10 P.OA. Richmond, Surrey.
multiplier ey IVIT:;' Approx. 1 mile from Kew Bridge.
INDESIT,GRUNDIG, TANDBURG, Phone: 01-948 3702
0790] TELEFUNKEN, FIDELITY, Mon-Fri 9 am to 12.30 pm.
) ) ) . . KORTING, TYNE, B +0. 1.30 to 4.30 pm.
Fig. 1: Mike Gaskin’s DX-TV receiver system, devised to Price on application. Sat 10 am to 12 pm.
overcome the problem of strong local signals.
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Wanted signal
Directional

coupler
M. 2903
BPF Phase shifter/| Amptifier

attenuator
/ln{erference

Fig. 2: Use of a Microwave Filter Company’s 2903 unit for
interference cancellation.

Downlead TV set

Fig. 3: More sophisticated system using separate channels
for vision and sound signal interference elimination.

stage bandpass filter to the r.f. input of a JVC 3050 TV set
tuned to the top end of Band I. Mike has also been using a
Jaybeam 60-470MHz log-periodic aerial which he finds
superior to the use of a Yagi due to the clean polar
response and very effective reduction in pickup of the
vertically-polarised PMR signals.

Mel Thurlbourne, who has previously been operational
in the UK and Cyprus, is now DXing in the Falklands
Islands. His receiver is a 16in. Argentinian set of ITT
manufacture, designed for 625-line PAL N reception
(3-58 instead of 4-43MHz colour subcarrier). It operates
with system M channel allocations (lowest channel
54MHz) and is capable of modification for 525-line
operation. Apparently there are quite a lot of Argentinian
standard TV sets in the Falklands — they were imported
for a service the Argentinians intended to establish and
sold for £20 deposit plus monthly instalments. Recapture
of the Islands put an end to the projected system N
service. Mel found some brand new Band I, III and u.h.f.
TV aerials on a floating hotel, but so far he’s not seen any
signals. There’s been a report of Chilean TV being seen in
the Port Stanley area however. We await Mel’s next letter
on DXing so far south with great interest.

Interference

For some reason your scribe seems to be perpetually
subject to interference of one form or another over the air
waves. Recently a “ticking” was heard at one second
intervals from Band I to Band III. My usual way of
tracking down interference is to use a standard portable
v.h.f. radio receiver with telescopic whip aerial — usually

an f.m. radio, though multi-v.h.f. band units are preferred

(Tandy Patrolman series etc.). A journey by foot in the
immediate neighbourhood establishes where the interfer-
ence is strongest: narrowing down the source should then
be possible by reducing the aerial length. At this point I
find it convenient to change over to a hand-held airband
a.m. radio (Tandy offer cheap units which allow the
telescopic aerial to be reduced to about 4in.). Using this
method the ticking was traced to a specific point in a
house — the cause turned out to be a central heating pump.
In the January 1981 issue I described a method of
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interference cancellation by phase shifting and mixing the
interference with the wanted signal plus interference. The
technique gives interference reduction of some 40dB. The
Microwave Filter Company Inc. of East Syracuse, N.Y.
have a vast range of filters for use at SOMHz through to
4GHz. Of particular interest are the units that give
phasing of unwanted signals so that, after mixing, only the
wanted signal is left — such units are available for use in
the US Low Band (Band I), Band II, High Band (Band
IIT) and the u.h.f. bands. As Figs. 2 and 3 show, the idea is
to use two aerials, one for the wanted signal and the other
for the interference. The latter is passed via a bandpass
filter (if necessary) to the phasing unit, which enables the
phase and amplitude of the interfering signal to be
adjusted relative to that arriving with the wanted signal. A
directional coupler is then used to combine the two
signals. The more elaborate system (Fig. 3) uses filtering
to provide interference cancellation in both the sound and
vision channels. To set up, the attenuation in the interfer-
ence channel is set to minimum, the phase shift control is
then adjusted for maximum interference reduction, finally
the attenuation is increased for the same result. If there’s
insufficient range of control, a 10dB amplifier ean be
added in the interference channel. Several electronic
phasers of the type described in the January 1981 issue
have to my knowledge been built by enthusiasts suffering
from interference problems and have generally proved to
be effective.

NHK Tokyo designed a unit some years ago for anti-
ghost use in built-up areas, again using two aerials and
with a hybrid for combination. The output from the unit
provided sum and difference signals, the latter being
varicap diode tuned and coupled to the main signal path.
Tuning was carried out at the receiver. According to Pat
Hawker’s Technical Topics column in Radio Communica-
tion (August 1982) the unit was never made available
commercially.

I'd appreciate hearing from any readers who have had
interference problems and have devised circuits to
minimise the nuisance.

Satellite Receiving Equipment

We have received details of a 2m dish system from SP
Antenna Systems, 3 Woolpack Corner, Riddenden,
Ashford, Kent TN27 8BU (0580 291090). The glass
reinforced dishes have an f/d ratio of 0-45 and a claimed
surface accuracy of *+0-5mm, making them suitable for
both 4 and 12GHz operation. A pedestal type polar
mount is available together with a feed support (to suit a
Hugh Cocks’ or other front end to order). The cost of the
dish/mount is £421 plus VAT — with Hugh Cocks’ elec-
tronics a 4GHz package works out at just over £800 and is
said to be capable of providing locked video from the
AFRTS downlink on the 1°W Intelsat. For further in-
formation send s.a.e. to the address above.

405 Help Wanted

Within twelve months we shall have lost forever the
system A 405-line transmissions. Dave Hazell of 36 Park
Road, Northleigh, Witney, Oxon OX8 6RX (0993
882238) has sent an appeal for any method of generating
system A sound and vision signals for feeding his collec-
tion of 405-line receivers. If any reader has such a source —
pattern generator, monoscope/electronic test pattern gen-
erator or whatever — we shall be pleased to hear.
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £100 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.

TV/VCR COMPATIBILITY

The problem I have with a Sharp VC9300H VCR and a
Philips G8 colour set is sound buzz in the E-to-E mode.
I’m told that all G8s do this with Sharp VCRs. Is there
anything that can be done?

This problem of buzzing is quite common and is not
confined to Sharp VCRs and Philips G8s. Ferguson VCRs
nearly always buzz with the Decca Bradford chassis for
example. Neither the machine nor the TV set is faulty -
it's a question of mismatch. We suggest you try the
following courses, but emphasize that a complete cure
may not be possible and that it may be necessary to settle
for a compromise between picture quality and sound buzz.
(1) Try an attenuator in the aerial and/or r.f. lead. (2) Try
careful alignment of the 6MHz selectivity and discriminator
circuits in the receiver. (3) Try turning down the TV set’s
tuner a.g.c. (4) Try slight adjustment of the TV set’s a.f.c.
circuit. (5) Try slight adjustment of the VCR’s a.gc.
circuit. (6) Try slight adjustment of the VCR’s E-E level
control: this will have the effect of reducing the contrast of
the E-E picture. Finally, you could try fitting a 6MHz
ceramic filter in the receiver’s sound circuit.

THORN 8500 CHASSIS

There’s a hum coming from the anti-surge coil L701 at the
bottom left of the chassis. The hum is quite loud, and
continuous. Is there anything that can be done apart from
replacement? There is also loss of colour lock at switch on,
normal colour appearing after about twenty minutes.
L701 is frequently responsible for a loud buzz on this
chassis. It can sometimes be wedged or glued up (using
white woodworking adhesive!), but often the only cure is
replacement. Careful adjustment of the reference oscilla-
tor preset R163 on the signals panel should solve the
colour problem. .

PHILIPS KT3 CHASSIS

One of these sets (16in.) is being used as a display for an
Atari 800 computer. The problem is that the sound from
the computer can’t be tuned in correctly on any of the
channels - the vision tunes in, and off-tuning the vision
produces a low computer sound with a lot of background
slush. There is also vision on sound buzz. Off-air reception
is 0.k. and the computer, which works all right on some
other sets, has been checked.

You could have an early sound panel in the set, in
which case it will be intolerant of transmissions that don’t
maintain the correct vision/sound ratio — TV games and
computers seldom do. Check that C5161 (15pF) is fitted
at the input of the sound panel, and try retuning the
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detector circuit ceramic filter by reducing the value of
C5175 - this was 120pF in early production but was
reduced to 39pF. Note that with C5161 in circuit R5161 is
connected between the junction of C5161/X5161 and
chassis.

THORN 1600 CHASSIS

There’s sound and the c.r.t. heater is alight, but the
picture consists of a dull, out of focus raster with modula-
tion visible only in a dark room. The line oscillator
voltages are correct but the driver transistor’s collector
voltage is wrong. Surprisingly, the line output stage is
producing the correct 32V to feed to the shunt regulator
circuit.

The incorrect driver transistor voltage suggests that the
bias resistor R138 (470k{2) could have gone high in value.
This will result in inefficient line output stage operation.
Alternatively, check the scan-correction capacitor C136
and the e.h.t. stick rectifier W3S5. If all these items are in
order and the line output transistor runs hot, it’s possible
that the line output transformer is faulty.

PHILIPS G11 CHASSIS

This set is fitted with remote control. When the on-off
switch is operated, the set goes into the standby mode and
can be started only via the remote control unit.

This is a fairly common fault and is caused by failure of
the small pair of contacts on the on-off switch — they
should make a brief contact when the set is switched on to
simulate the user selecting ch. 1. Check by touching a wire
across the contacts with the set in the standby mode: it
should then come on with ch. 1. Make sure you don’t
short across any of the mains contacts by mistake!

TYNE MODEL 5224

This set has been restored to life by fitting a rewound line .
output transformer and replacing most of the transistors
in the switch-mode power supply. The picture is quite
good apart from a wrinkle that comes and goes about a
third of the way across the picture. In addition the blue
horizontal convergence is bad — o.k. at the centre of the
screen but high at each side.

Since the chopper works at line rate, any ripple on the
h.t. line will affect the line scan. Check the decouplers
C348 (33uF) and C349 (0-1uF). If the problem persists,
examine the line drive waveform — across R363 in the
BU208’s base circuit. If this differs markedly from that
shown in the manual, check C347 (0-1xF) and D312
(1SX174) in the driver transformer circuit. If the poor
blue convergence can’t be cleared by adjusting P412 and
1406, check the continuity of the 3W resistors R428 (2-2())
and R429 (27€)) and if necessary the line section of the
blue radial convergence unit.

QUERY COUPON

Available until 15th February 1984.
One coupon, plus a £1-00 (inc. VAT)
postal order, must accompany EACH
PROBLEM sent in accordance with
the notice above.
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THORN 9000 CHASSIS

The fault is intermittent and often occurs on channel
change. It consists of loss of line sync with a loud line
whistle at the wrong speed, a fold in the middle of the
raster and loss of colour. A normal picture is usually
restored if the syclops circuit trips. The cause appears to
be in the main syclops panel as replacing this clears the
fault whilst replacement of the line oscillator and syclops
control sections doesn’t. The syclops transistor has been
replaced.

Check thoroughly for dry-joints on the suspect panel -
they are quite common in this chassis. If none can be
found, another cause of the symptoms is a faulty diode.
Check by substitution those in the syclops transistor’s
collector circuit - W702, W715 and W704. Also check the
90V line smoothing capacitor C715 (22uF).

MITSUBISHI CT2008B

Black vertical bars are present on pictures with a dark
background. They are not present on a bright picture. The
bars are thicker on the left-hand side of the raster, and
decrease in depth towards the right-hand side.

We suggest you check R581 (220k(2) and C581 (0-01uF)
which are connected in series with the primary winding of
the e.h.t. transformer and are used to generate the beam
limiting voltage. If necessary, check the flyback blanking
stage, especially the diodes D620 and D621 and the
electrolytics C6D3 and C6D4. ’

PHILIPS T8 CHASSIS

The problem is sound but no raster, due to no e.h.t. The
voltages around the BU407 line output transistor are all
positive, instead of negative at the base and emitter,
though the transistor itself appears to be o.k. The voltages
in the power supply are higher than normal.

Loss of e.h.t. in these portables is usually due to a fault
in the line oscillator unit or failure of the BC337 line
driver transistor TS800. Possible but less likely is faiJure of
the line output transformer. There are two ic.s, type
TBA240B and TBA720A, in the line oscillator unit. One
of the i.c.s could be faulty, there could be a dry-joint or a
defective resistor — check the pin voltages.: Something to
look out for is intermittent i.c. or transistor lead connec-
tions due to the set being moved around a lot.

DECCA 10/30 SERIES CHASSIS

I’ve renovated a number of these sets and noticed a
predominance of background green which is not due to
incorrect grey scale setting — proved by turning down the
colour control. I’ve tried panel swapping and setting up
the panels according to the instructions in the manuals,
but the fault remains.

It’s a fact that some early types of discrete component
decoder can suffer from this problem. Correct decoder
alignment, particularly of the PAL demodulation phases,
and the use of well-matched chroma detector diode pairs
(D200/201 and D202/203 in the 10 series chassis), will go

. a long way to alleviate it.

TANDBERG CTV2-2 CHASSIS

There were no results apart from the c.r.t. heaters and
channel indicators glowing. On checking, the surge limiter
resistor R981 and mains fuse S976 were found to be open-
circuit, due to the chopper transistor Q977 and the 160V
h.t. rectifier D985 being short-circuit. These items were all
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replaced, but the only result is a whistling from the power
supply panel. Thyristor Q976 appears to be short-circuit.

Q976, type BRYSS5 or MCR101, controls the switching
of the chopper transistor. Replace it along with the voltage
sensing transistor Q975. If the buzz from the chopper
transformer persists, look for leakage or short-circuits in
the line and field output stages.

THORN 1691 CHASSIS

After about fifteen minutes the field scan collapses then
opens out again to give a full raster. This sequence then
continues. It’s difficult to know where to start with the d.c.
coupled field timebase.

We suggest you concentrate on the field amplifier stage,
replacing first the electrolytic C106 (1xF) in the feedback
loop, then if necessary the two diodes W19/W20 and the
transistor VT20. A less likely possibility is that the scan
coupling capacitor C107 (1,000uF) or one of the driver/
output transistors VT21-24 is faulty.

HITACHI CNP190

There’s an irritating tuning fault on this set. When a
button is selected and pressed the picture is all right
initially but after a time the tuning appears to ‘‘jump’’ by
a‘'small amount, e.g. colour is lost. The problem occurs to
a varying extent with all the buttons.

This type of fault is difficult to diagnose without an
accurate digital voltmeter. Try disconnecting the tuning
potentiometer bank and substituting a 47k} linear poten-
tiometer, with its wiper to the varicap tuner’s tuning pin.
Adjust the preset to a local station and check for drift. If it
occurs, change the 33V stabiliser i.c. (which is not shown
on the circuit diagram) and try again. If drift still occurs,
the ETS12B tuner is suspect. If no drift is seen with the
potentiometer in circuit, the four-bufton switch/tuning
bank assembly is suspect.

RANK A774 CHASSIS

After ten minutes the brightness level starts to vary. Quite
often this stops after a while, but sometimes it continues
all evening. There is also a.difference in the brightness
levels on different channels,

The cause of the trouble is likely to be in the a.g.c.
circuit. We suggest you replace the two electrolyics 3C5
and 3C6 and diode 3D3 in the gate circuit, then set up the
i.f. gain control 3RV2. If the flutter persists, the following
modification may help: connect a 27k{) resistor and an
0-1uF capacitor in series between the collector and base of
the a.g.c. amplifier transistor 3VT2, then reset 3RV2.

THORN 8500 CHASSIS -

The thermal cutout operates as soon as the set is switched
on, making it difficult to carry out any tests.

Proceed as follows. Disconnect the brown lead from the
collector of the line output transistor to the line output
transformer. If the fault persists, suspect the power supply
rectifier/regulator thyristor W703 or the line driver
transistor VT402. If not, reconnect the brown lead and
pull out the line drive plug 20. If the fault is still present,
check the line output transistor VT401. If not, suspect the
following, given in order of likelihood: the e.h.t. rectifier
unit W401; the shift choke L401; the efficiency diode
W420; the first anode supply reservoir capacitor C401 (if
short-circuit, R402 will probably be burnt); also check
that the scan coil tags are not touching.
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Each month we provide an interesting case of
television servicing to exercise your ingenuity.
2 5 4 These are not trick questions but are based on
actual practical faults.
Amongst the many types of sets that come into the
workshop, some are popular while others linger in the
waiting repair section because the technicians tend to
avoid them! This is sometimes a matter of sheer prejudice
about a particular make, and we had better not go into
details otherwise the correspondence page will be full of
indignant letters, More often however a set is avoided
because of the complaint noted, like “intermittently goes
to stand-by”, “tuning drift’ and so on. Amongst such
trying prospects, a set with the simple symptom of field
collapse will soon find its way on to somebody’s bench!
And so it did — a nice new colour portable, Doric Model
CU36502D, fitted with the Rediffusion Mk. 5 chassis.
True enough, there was no field scan. We turned down the
brightness to prevent screen burn and had a close look at
the chassis, scan coil connections and so on — such faults
are very often caused by “sillies”. Everything was intact,
the scan yoke was plugged in, and there were no dry-joints
or print cracks that we could see. There are two transistors
in the class AB field output stage, Q501 and Q502 (see
Fig. 1). These were checked in situ with the AVO on the
ohms range, and as all seemed to be well we switched on
again, taking care to keep the brightness setting low. The
first check was for h.t. supply to the field output stage —
the 73V line is derived from the line output transformer.

All 73V were there, and were present at the collector of

the upper transistor Q501.
In this chassis the field oscillator and driver, along with

A A —0
RS12 73V
%5 220
R513
Tk2 g
10,

. asor T,

RS507 R510

Bk2 2

™ Fieid. scan
coils

1501 P01

k8

C514

680 100

zr—wﬁ

R517
68

o
Fig. 1: Field output circuit, Rediffusion Mk. 5 chassis.

the line oscillator, are in a single IX0065CE chip (1501).
So attention was turned to this area. The i.c. has separate
supplies for the field and line timebase sections, and we
found that the field oscillator/driver supply at pin 6 was
present and correct at 11-7V. Was there field drive? A
scope check at pin 2 proved that this was absent. No
sawtooth, no anything. It’s difficult (for us, anyway!) to
know exactly what goes on inside an ic., so we simply
assumed that the field oscillator had stopped. After
checking the continuity of the field hold and height control
networks we sent off for a new i.c., under guarantee.

The replacement chip took some time to arrive, and by
the time we came to fit it we’d forgotten the exact details
of the fault. What was for sure however was that there was
still no field scan! Consulting the circuit we discovered that
field collapse can be induced by linking TP401 to chassis,
so we checked for any shorts in this area. Nothing came to
light, and having discovered that the chip’s field output pin
2 was at zero volts we began to suspect the field output
transistors. Removal for testing, then substitution, made
no difference however, and as pin 3 (d.c. feedback) of the
chip was at virtually zero voltage we began to suspect that
we had somehow got another faulty i.c. Not so, as we
subsequently discovered. With the knowledge that the
chip was o.k., perhaps you will arrive at the answer long
before it appears next month . . .

ANSWER TO TEST CASE 253
— page 151 last month —

Last month’s buzz word was JVC: if you recall, we
described the antics of an HR4100EK portable VCR
system in which off-air monitoring during a recording was
badly marred by vision buzz though off-tape playback,
whether the material was pre-recorded or self-recorded,
was accompanied by a discernible but much less disturbing
buzz level from the TV set. We felt that the tuner/timer
section of the TU41 was exonerated because the record-
ings made through it were perfect. It appeared to be the
source of the vision buzz whilst recording in the E-E mode
however.

The trouble lay in the VCR itself in fact, specifically in
the r.f. modulator department. For record monitoring, i.e.
E-E operation, the VCR'’s audio and video signals are fed
to its r.f. modulator. The 6MHz intercarrier sound gener-
ator coil was found to be the cause of all the trouble, as it
was slightly off tune. To gain access to it whilst the
modulator is operating requires removal of its screening
“well” in the machine. When this has been removed and
the module refitted, the sound coil can be adjusted for
minimum buzz in the E-E mode. There is no circuit or
component reference to the coil in the manual — the
modulator (r.f. converter) is regarded as a black box.

Why the louder buzz in the E-E mode? With the VHS
system, as with other domestic VCR formats, the off-tape
luminance response is limited to about 3MHz: it’s the h.f.
video comiponents and teletext pulses that cut most into
the sound to cause video buzz, and these reach the
modulator in the E-E mode.
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e s 359 | DIODES REGULATORS
N J ELECTRONICS UPC 554C 1341 BA14s 0.18 | 78 Series 1 Amp

UPC 555H 0.80 | pA159 0.10 [ 5V 12V 15V 18V 24V  0.60
82 - 84 STORFORTH LANE TRADING ESTATE | uPcC s56H3 170 | BRi03 020 | 79 Series 1 Amp
HASLAND UPC 557H 092 | Bg105B 0.20 | Voltages as above

UPC 566H3 3.50 | By127 0.11 | but negative output  0.80
CHESTERFIELD ldg g;g ) ‘1)-33 BY133 0.11 | 78L Series 100mA

‘ BY176 135 | V8V 12V1sV 24V 042

$41 OSN TEL. (0246) 209079 UPC 577H 350 | By1ga 0.40 | 79L Series 100mA

UPC 585C 149 | gyig7 0.69 | Voltages as above

UPC 741G 095 [ gy1g90 0.60 | but negative output  0.70
INTEGRATED CIRCUITS UPC 1009H 241 | gy210-800 0.29

UPC 1017G 2.50 | gy223 0.95
BTT 822 1.90 | TA 7609P 4.00 | UPC 1018C 1.19 | Byaog 0.27
CA 3089 1.20 | TA 7611AP 290 | urc 1023H 0.63 | gy227 0.31
ETT 6016 1.95 | TA 75902P 2.03 | UPC 1024H 0.63 | By295 0.25 | TRANSISTORS
ETTR 6016 1.95 | TAA 320A 130 | UPC 1025H 3.70 BY296 0.25
MC 1307P 1.70 | TAA 470 2.30 | UPC 1026C 1.60 | By2es 0.25 | AG127 0.30
MC 1310P 120 | TAA 550 0.39 | UPC 1028H 240 | y2gg 0.25 ﬁglzgx g-gg
MC 1327P 1.10 | TAA 691 1.95 | UPC 1031H2 240 | Byx10 0.21 AC1§6 ST
MC 1330P 150 | TAA 700 1.65 | UPC 1032H 0.98 | BYX36-600 050 | Acigs 0.30
MC 1349P 1.10 | TBA 120A 0.75 [ UPC 1035C 250 | BYX71-350 0.50 | AC187 0.30
MC 1351P 1.20 TBA 120AS 0.75 UPC 1037H 1.62 BYX71-600 0.99 AC188 030
MC 1352P 1.50 | TBA 120B 0.78 | UPC 1041H 1.28 | BYX55 600 0.33 | AD149 0.88
MC 1358P 1.20 | TBA 120C 0.75 | UPC 1042C 2.60 | BR100 0.35 | AD161 0.45
ML 236E 3.00 | TBA 120SA 0.75 { UPC 1043C 2.60 | oaA47 0.10 | AD162 0.45
ML 2378 1.80 | TBA 120U 0.76 | UPC 1156H 240 | pAg0 0.08 | AF139 0.48
SAA 1021 3.80 | TBA 231 1.85 | UPC 1158H 0.78 | 0A91 0.08 | AF239 0.60
SAA 1024 2.40 | TBA 396 1.70 | UPC 1161C3 158 | SKESF 1.40 | AU113 2.60
SAA 1025 440 | TBA 395 1.70 | UPC 1163H 0.98 | INgo 0.08 | BC107 0.10
SAA 1124 2.40 | TBA 480 0.89 | UPC 1167C2 1.68 | |N4001 0.05 | BC108 0.11
SAA 1130 430 | TBA 510 1.20 | UPC 1168C 2.75 | IN4002 0.05 | BC109 0.10
SAA 5040 7.50 | TBA 520 150 | UPC 1170C 1.75 | IN4003 005 | BC116 0.13
SAS 560 1.80 | TBA 530 1.45 | UPC 1171C 1.62 | |Nago4 0.06 | BC140 °-g°
SAS 570 1.80 | TBA 540 170 | UPC 1173C 214 | Naoos 0.07 gg:g g- zg
SAS 660 2.30 | TBA 550 1.80 | UPC 1176C 243 | |N4oos 0.07 | BC143 027
SAS 670 230 | TBA 560C 1.90 | UPC 1177H 2,60 | |Nago7 0.07 | 147 0.09
SL 901B 450 | TBA 570 1.10 | UPC 1178C 214 | |Natas 0.03 | C148 0.10
SL 9178 8.20 | TBA 750 150 [ UPC 1180C 3.00 | |N5402 0.13 | BC149 0.09
SN 16862AN 2.50 | TBA 800 1.10 | UPC 1181H3 1.62 | |N5404 0.15 | BC154 0.11
SN 16964AN 2,50 | TBA 810S 0.80 | UPC 1182H 2.70 | |N5406 0.17 | BC157 0.10
SN 29848 225 | TBA 820 120 | UPC 1183H 2.30 | IN5408 0.18 | BC158 0.11
SN 57108AN 1.95 | TBA 890 350 | UPC 1185H2 350 | vosg 0.87 | BC159 0.11
SN 76001AN 1.80 | TBA 920 2.00 | UPC 1186H 0.98 BC170 0.13
SN 76003 220 | TBA 950 2,65 | UPC 1187V 1.70 BC171 0.10
SN 76013N 250 | TBA 990 1.60 | UPC 1188H 3.60 | ZENERS BC172 0.13
SN 76013ND 250 | TBA 1440 270 | UPC 1190C 2.00 BC173 0.12
SN 76023N 220 | TBA 1441 270 | UPC 1191V 1.70 | 400MN BC174 0.12
SN 76131IN 1.35 | TCA 270S 1.90 | UPC 1197C 170 | 2vato 75v o0.10 | BC182L °‘g§
SN 762260N 1.60 | TCA 270SQ 1.90 | UPC 1198H 141 | 13w gg}& g'os
SN 76227N 1.20 | TCA 640 2,60 | UPC 1200V 1.97 | 2v7to 91V 0.18 | gcag7 0‘09
SN 76532 2.00 | TCA 650 2.40 | UPC 1204C 1.63 | 100V to 200V 0.19 | Bc21aL 0.09
SN 76550 0.29 | TCA 660 2.80 | UPC 1208C 2.00 | 15 WATT BC213L o:"
SN 76546 1.80 | TCA 740 2.90 [ UPC 1211C 4.00 | BZV15C12R 1.18 | BC237 0.10
SN 76660 0.90 | TCA 800 2.00 | UPC 1212C 134 | BzV15C24R 1.18 | BC238 0.10
SN 76666N 1.10 | TCA 830S 1.60 | UPC 1213C 153 | BZV15C30R 1.18 | BC250 0.11
SN 76707 1.70 | TCA 940 1.80 | UPC 1215V 270 BC251 0.1
TA 7061AP 3.60 | TCA 4500A 2.00 | UPC 1216V 1.99 BC252 0.10
TA 7063AP 350 | TDA 1003 2.00 | UPC 1217G 359 BC253 0.1
TA 7066P 3.90 | TDA 1004A 2.00 | UPC 1218H 3.00 A ilivietz GlasnlFI BC301 0.31
TA 7072P 2.90 | TDA 1044 1.50 | UPC 1222 2.00 | Bao 0.80 | BC302 0.31
TA 7073AP 3.20 | TDA 1170 2.80 | UPC 1223 3.70 | BY164 0.50 | BC303 0.33
TA 7074P 3.30 | TDA 1180 2.0 | UPC 1225 3.00 | BY179 070 | BC307 0.13
TA 7076P 330 | TDA 1190 2.00 | UPC 1226 2.49 | woos 025 | BC08 13
TA 7089P 2.40 | TDA 1327 1.70 | UPC 1227 2.00 A o
TA 7093P 2.90 | TDA 1412 1.00 | UPC 1228H 0.90 80337 011
TA 7108P 244 | TDA 2002 1.90 | UPC 1230H 3.60 | THYRISTORS 80338 0.13
TA 7117P 3.20 | TDA 2010 1.80 | UPC 1238V 1.90 BC350 012
TA 7120P 1.61 | TDA 2522 2.40 | UPC 1246 2.20 | KONIG 15/80 Universal2.47 | pC3es 030
TA 7129AP 3.20 | TDA 2523 220 | UPC 1250 2.40 | KONIG 15/85 Universal2.47 | gC413 0.11
TA 7130P 1.38 | TDA 2530 2.20 | UPC 1350C 450 | BR101 0.37 | BC4s0 0.48
TA 7137P 2.00 | TDA 2532 2.70 | UPC 1353C 2.80 | BR103 0.62 | BCas1 0.52
TA 7139P 275 | TDA 2540 220 | UPC 1356C2 3.00 | BRY39 0.56 | BC462 0.53
TA 7146P 2.00 | TDA 1365 5.75 | UPC 1358H 3.00 | BRY49 0.65 | BC463 0.53
TA 7157P 3.20 | TDA 2541 230 | UPC 1360C 3.50 | BRYS5 0.60 | BC527 0.13
TA 171P 3.30 | TDA 2560 2.05 | UPC 1361C 3.70 | BRYSS 0.37 | BCb28 0.13
TA 7172P 3.30 | TDA 2571 210 | UPC 1363C 3.50 | BT100 0.90 | BC546 0.10
TA 7176AP 3.00 | TDA 2581 130 | UPC 1385C 5.00 | BT106 155 | BC547 0.09
TA 7193P 5.20 | TDA 2582 1.80 | UPC 1366C 3.00 | BT116 1.60 | BC548 909
TA 7202P 3.30 | TDA 2593 2.70 | UPC 1367C 3.00 | BT119 2.00 ggggg 818
TA 7203P 330 | TDA 2600 5.00 | UPC 1368H 4.00 | BT120 200 | oo 0.30
TA 7204P 2.16 | TDA 2611A 1.15 | UPC 1370C2 4.00 | DEC 1.70 | ani3o e
TA 7205P 1.40 | TDA 2640 1.80 | UPC 1373H 1.11 | OT112 1.85 | gni35 030
TA 7208P 270 | TDA 2653 210 | UPC 1377C 450 | OT121 155 | BD136 0.30
TA 7210P 5.60 | TDA 2680 210 | UPC 1378H 4.00 | 2N4444 155 | gD139 0.33
TA 7222P 1.70 | TDA 2690 220 | UPC 1382C 197 BD140 0.60
TA 7223P 3.50 [ TDA 3560 510 | UPC 1384C 5.70 BD150
TA 7227P 5.10 | TDA 3561 6.50 | UPC 1447W 0.98 | MODULES BD207 0.90
TA 7310P 1.70 | TDA 3950 2.40 | UPC 1470H 0.90 BD221 0.40
TA 7313P 2.80 | TDA 4500 210 | UPC 2002V 2.80 | PYE IF GAIN 7.80 | BD228 ; 0.35
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RRI 823 4 way 8.75
N. J. ELECTRONICS LSk RRI 823 6 way a's0 | EHT TRAYS

20mm A/S (10 Pack) il AD BT 1050 1 pecca 1830 5.90
100mA, 160mA, 250mA1.50 | AR 2718 6 way 850 | pocca 2230 6.25
TRANSISTORS TIP30A 034 [ 315mA 1.20 1T_horn 2;300 6 way g;: Decca 80 6.25

TIP31A 0.34 | 500mA, 630mA, 800mA0.95 horn 8500 6 way . k
BD233 053 | TIP3IC 048 | 1A 1.26A 16A. 2A 095 | Thom90006way 275 | Decca 100 il
BD234 0.38 | TIP32A 0.34 2.5A, 3.15A, 4A, 6.3A 0.95 Thorn 1615 4 way 8.70 | GEC 1028 6.25
BD238 0.38 | TIP32C 048 | 0mm Q/8 (10 Pack) Telpro 4 way 8.50 | GEC 2040 6.25
BD239 0.42 | TiP33B 0.75 | 160mA, 250mA, 315mA, GEC 2110 6.25
BD2538 065 | TIP41A 0.46 | 500mA, 630mA, 800mA, 1A, GEC 2200 6.25
BD416 0.42 | TiPa1C 0.58 1.6A, 2A, 3.15A 0.45 Grundig 5011 6.25
BD534 033 | TiP42A 0.45 | 117 A/S (10 Pack) - ITT CVC 5/8 6.25
BD595 0.55 | TiP42C 0.68 [ 250mA, 500mA, 630mA1.50 TUNERS ITT OV 20 6.25
BD596 0.55 { TIP100 0.70 | 800mA, 1A, 1.25A, 2A 150 T Ve £ 6‘25

BD681 0.58 TiP130 0.70 2.5A, 3A, 5A 2.30 1043/05 7.95 - ) c
BD807 0.50 | TIP2955 0.74 | 137Q/B (10 Pack) 1043/06 795 | Korting S0 6.95
BDX32 1.70 | TIP3055 055 | 250mA, 1A, 1.5A 060 | U1 728 | Philips 520 6.50
BF127 0.30 | TiSS0 0.26 | 24, 3A, 5A 0.60 | U322 7.25 | Philips 650 6.50
BF137 030 | TISO 0.24 | wpains Fuse (10 Pack) G8 11.75 | Philips G9 6.25
BF180 0.29 | 2N3055 073 | 24 3A 5A 13A 0.90 Philips 570 6.50
BF181 0.27 | 2SD350A 1.90 Philips KT3 g
gi}gg g'gg PYE 691/697 6.30
BF194 0.10 | RESISTORS (CARBON) | VALVES m 713 5 :eag gzg

BF195 0.1 713 4lea ]
BF196 0.13 | ¥ Watt IRO 10 10M <A 120 | LINE OUTPUT PYE 725/731 6.25
BF197 013 | (10 Pack) 0.18 | DY86 0.75 | TRANSFORMERS ARI 823 775
BF198 016 | 1Watt 2R2to 10M DY802 0.75 . e ey
BF199 018 (10 Pack) 0.39 | ECC82 0.75 | Autovox 90 . 9.75 v 6'50

BF200 034 2 Watt 4R7 to 10M PCF80 0.85 | Autovox 110 9.75 andoerg 4 .

F - {10 Pack) 0.60 | PCF802 095 | Decca 1700 Mono 9.80 | Thorn 1500 3 stick 4.95
gég g';g PCL82 0.85 | Decca 1830 9.80 | Thorn 1500 5 stick 5.50
BF256L 0'40 PCL84 0.85 Decca 2230 8.30 | Thorn 300073500 7.70
BF258 027 RESISTORS PCL85 085 | GEC2110 950 | Thorm 8000 4.95
o o3 | WwREwoUND) | o 0% | CECaAXGoe 2% | Mo o
gg% 040 | W OR22t010R 015 | P36 125 | Grundig 5010 11,50 | Thorm 9000 7.80
e 011 | SW OR47 to 6K8 0.15 | PL504 1.40 | (TT CVC5/8 10.25 | Telpro 561 7.00
BF337 0'32 7W OR47 to 12K 0.15 | PL508 1.85 | ITT CVC20 10.75 | Seimens Universal 5.50
e 032 | 1TW OR11to 18K 0.18 | PL509 5.10 | ITT cvC30 8.75 | TV 0.65
BF 355 o5 | 17W IR0 to 6K8 0.24 | PY800 0.89 | (TT CVC45 9.75 | TV13 0.65
BF458 048 PY500A 1.95 [ indesit mono 10.75 | Tv18 0.70

: Korting 90° 10.75
BF459 051 | PRESETS Korting 110° 12.50
BFR79 0.26 ring
BFY50 024 | Horizontal and Vertical | SMOOTHING ?,:'i:'ig: é‘: g':
BFY51 0.23 | Standard and sub mid sizes | CAPACITORS Philips G9 850
BFY52 0.23 | 100R to 4M7 0.12 Phiii ‘
ps G11 12.95 | LOUDSPEAKERS
gﬂ}g‘g 10 ggg\‘,’a 200720014007 _ | Philips K30 14.95
BU124 098 | MAINS DROPPERS Decca 400/400 350V 2.90 | Fhilips KT3 7.85 | 8 x 516 ohm 2.98
BU126 1.60 Decca 400/800 350V Philips 570 950 | 6 x 416 ohm 2.60
BU137 1.40 | Decca 20 mono 135 | 250V 2.90 QE 32;15 P.C. ‘g-gg 6 x 4 25 ohm 4.30
BU204 140 | Decca 30 3R9 0.60 | Philips 600 300V 250 s o gos | 8 %370 ohm 3.40
BU205 1.40 | Philips GB 2R2 + 68R 0.84 | philips 2200 63V 155 | Lo oo 1078 | 5 x3600hm 3.00
BU208 1.55 | Philips G8 47R 050 | Philips 470 250V 2.00 26 | 7 x 34 16 ohm 3.00
Philips 210 (no link}  1.10 | phiii ov 280 | RRI640/793 11.75 .
BU208A 1.90 : hilips (G9) 600 30 - 5} x 3 80 ohm 2.90
Philips 2W (with link) 0.95 | pyE 200/200/100/32 2.85 RRi 774 12.90 Ol .
BU208D 2.30 .
BU326 1.80 | PYE 725 3R3 1.35 | PYE 600 300V 2.80 | ARI823 11.90 | Thorn 1590 large 4.00
: PYE 725 27R +56R  1.40 RRI T20 12.90
BU407 1.40 RRI 2500/2500 30V 1.20
PYE 725 + 56R + 3R 1.55 | RRi 220 400V 2.90 SABA 12.50
BU426V 1.70 ! 2
BUS526 162 | RR182366R +68R  0.85 | Thorn 150/160/100 Skantic 1250
! Thorn 1500 1.55 V 0 Thorn 1500 20" 7.00
BUWS1A 255 300 180 4 1 orn 1500 247 7.00
E1222 0.35 | Thorn 1600 145 | Thorn 4700 25V 0.85 o . FOCUS UNITS
FT3055 0.65 | Thorn 3500 0.97 | Thorn 1000 70V 0.70 | Thorn 1591 by
MJE340 050 | Thorn 8000 120 | Thorn 200/100/100 Wizt U OO [p— B
Thorn 8500 097 | 350v 2.85 Thorn 1690/1 8.75 g
MJE520 0.45 ‘ Thorn 8500 1.90
Thorn 8800 097 | Th Thorn 9000 10.90 orn !
R2008B 1.70 . orn 175/100/100 Rod 110
R2009 1.90 Thorn 9800 0.90 | a00v 2.40 Thorn 9600 10.00 | Focus Rods .
R2010B 190 | GEC 2110 0.85 | Thorn 400 400V 250
R2028 1.90
R2029 1:90 | CONVERGENCE
ggggg :-gg CONTROLS PUSH BUTTON UNITS PLEASE ADD 65 PENCE POST/
R2305 065 SR 7R 10R 121 167 20R 50R | Decca 30 4 way s80 | PACKING TO YOUR ORDER TOTAL
R2306 0.70 | 100R 200R 500R 0.38 | Decca 30 6 way 780 | AND THEN 15% VAT. GOODS ARE
R2322 0.70 | Ga Metric GEC 2110 11.00
R2323 0.70 | 10R 15R 20R 050 | GEC 2112 12.95 DESPATCHED BY RETURN AND
R2354B 0.78 ‘ GEC 2136/7 8.90
Thorn i SHOULD BE RECEIVED WITHIN 4
R2396 0.80 50R 200R 0.50 GFC 2.112 Conversion 13.00
2;2} ‘2’-330 m"g\‘/‘c‘;"; :I:;"Y 18-350 WORKING DAYS. THIS IS ONLY A
R2477 0.78 | THERMISTORS ITT CVC8/9 1285 | FRACTION OF OUR RANGE, SEND
R2501 2.00 ITT CVC20/30 6 way  8.00
R2540 2.10 | PT34P 0.85 | ITT CVC 25 6 way gso | 90 PENCE (REFUNDABLE WITH £5
wee  om|mm, o mem o2 LI T,

9011 0.80 1 b ilips d
T9016V 0.80 | VA1026 0.50 | Philips G11 2250 COMPREHENSIVE CATALOGUE.
T9035V 0.82 | VA1104 0.60 | PYE 713 4 way 8.70
T9038V 3.50 | GEC Dual 1.60 | PYE 715 6 way 13.50 TRADE ACCOUNTS WELCOMED.
TIP29 038 | G11Transient VDR  0.42 | PYE 725 (UHF-VHF)  13.50
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TDA2020 1400 [ 2N3773  1.000 | 78HGKC 5700
WASERET TDA2030 1400 | 2N4031 0250 | 78HOsKC 5200 | All brand-new Components. All valves are new and boxed.

GRANDATA LTD.

9 THE BROADWAY, PRESTON ROAD,
WEMBLEY, MIDDLESEX, ENGLAND.
Telephone: 01-904 2093 & 904-1115/6.

Telex No. 932 885 (Sunmiit)

0A47
0A%0
A091
0A200
0A202
0c28
0c29
0c3s
0C4s
ocn

1000 | OC72 O.EMIVIPZSC 0250 | 3N.128 0550 | 25A473 03701 28 pin
1100 | 0C200 1800 7°30 0160 | 3N.143 0650 [ 23854 ¢ - 49 pin

1400 | OCP7T1 1000 WA 0240 2SBT7 Lo

0750 | ORPE0 1000 [ TIP32A 0240 | INADO1 0040 | 258337 1200 | VALVES
0700 | ORPS1  1.000 | TIP3 0.500 m% 0040 ZSCB:; 0220 pysy

0750 TIP34 0500 | IN: 0.040 ( 28 0210 | pys02
0800 | 20088 0800 | 7ipg)n 220 | INAGO4 0040 [ 2Scass 0600 | ECCR
1200 | RZ010B 0800 | Tipaic 0250 | INAOOS 0040 | 550733 0400 | EooEs
0850 | sageep 1100 [ TIP4ZA 0220 ( INAO0G 0040 | oor ey 4oy | prces

0750 . TIP47 0400 |N:4|48 o:mo 2SC1172Y 1500 | ECC85
ing g“;gg?gm% TIPa8 0400 | IN5400 0090 | 25C1279 0240 | ECH81
1.100 SN78023N1'400 TiPag 0400 | IN.5401 0100 | 2SC1306 1.000 | ECH84
0 s | T o | Noim oano | 2017 18 | Ecis
60 | SN76110N0.700 i 10 | osC1520 0250 [ ECLB2
0080 | sn76115 0700 | TIP11S 0450 | INSAOE 0110 | oopya0g 3500 | Ecipg

0800 | sn7ecaaN1s00 | TIPTIO 0470

0080 | gN76226 oo | TIP117 0560 | IN.S405 0120

0220 | oN76227 o0sgo | TIP120 0430 IN5405  0.130 | 2SC2029 1200 | ECLE5

0850 TIP121 0460 | INS407 0130 | 25C2078 1200 | ECLSG
0350 | T28000 0520 | TIP122 0470 | [N.5408  0.130 | 25C2122A 2.000 | E£F8O
0320 | TAGDG-60 0420 | TIP125 0470 VOLTAGE 25C2952 0270 | EF8S
0320 | TAGS21- TIP126 0560 250234 0370 £F89

550 | REGULATORS
0320(200 0720 | TIP127 0560 25K135 4000 | EF1E3

0200 | TAG4443 0760 | TIP2955 0340 | 7805 0350

0.10 | TAGM44 0760 | TIP30S4 0380 | 7812 0350 [ MB3712 1.500 | EF184

0110 | TAAS50 0160 | TIP3055 0340 | 7815 °g5° TA7205  1.500 | L34
0720 | TBA120S 0450 | TiS6? o150 7818 0350 | ypcsys  1.000 | Eves
0150 | TBA395 0600 | TIS®0  0.50 | 7824 0350 EYe

TBA3% 0.600 | TIS91 0.180 7905 0350 | ICS PC97
18z DA | SOKETS PCCES
1500 | TpASe 750 |2N2904 o200 | 1315 04008 pin  0060) PCFBD
0900 | TBASG) 0700 | 2N2%05 0200 | 19 0400 | 14pin 0080 PCF200
g 16 pin  0.090 | PCFBO1
TBABI0S 0600 | 2N2%07 0180 18pin 0120 | PCFea2

U100 as0 0750 | 226 omeo | olo 02| O
1000 N 80| 7612 0280 | 2pin  0.M0| PCFOS
1.100 TBA920 0800 | 2N.3018 0. 78L15 0280 | 22 pin 0160 | PCH200

1150 | TBA9% 0800 [ 2N3054 0350 | 7424  g2gg | 24PN 0180 PCL&I

0340
0430
0450
0530
1.900
0310
0310
1,000
0420
0580
135
1.100
0570
1150
1.000
0540

PCLE2 0630
PCLB4 0500
PCLB5S 0550
PCLB6 0550
PCLB05 0550
PFL200 0850
PL36 0800
PL504 0950
PL508  1.900
PY81 0.700
Pyss 0480
PY500A 1500
ZENERS
400MV

BZY88 Range
2V7 to 33V0.060
1.3W Zeners
BZX6t Range
2V7 to 39V0.120
MEMORIES
M4 0750
2nse 2200
2532 2900
732 2900
2764 5.000
4116 0.750
6116 3.000
LM324 0300
LM38%0 0600
LM381  1.000
LM709 Dil 0300

LM723 0320
LM741 Dil 0.150
LM741

Met 0450
LM3900 0250
NESS5 0150
NES56 0400
BYX55/

350 0300
BYX5%/

600 0300
BYX5&/

600 0300
BYXsY

800 0320
BYXTYY

500 02%
BYXTY/

500 0310
BYX7Y

800 0360
BYX71/

800 0800

LED

LED 3mm

RED 0050
LED 3mm
YELLOW 0.100
LED 3mm
GREEN  0.100

LED 5mm
RED 0.050

LED 5mm
YELLOW 0.100
LED 5mm
GREEN 0100

BRIDGE
RECTIFIERS
1A/50V 0160
1A/100v 0180
1A/200v 0190
1A/400V 0210
1A/600V 0230
1A/B00V 0280
247100V 0350
247200V 0380
28/400V 0420
2A/600V 0540
2A/800V 0580
3A/200V  0.660
3A7400vV 0680
3A/600vV  0.780
6A/200V 1.000
6A/400V 0800
25A/100V 1,600

ELECTROLYTIC
4700UF-18V
CAN 0200

TRIPLERS
LP1195
{4000Ser) 2.250

0060 | TDA2522 0800 | 2N.4036 0250 | 78GUIC 1.900

TOAT170 0900 | 2N3440 oo | [m317k 2200| Flease add 40p. P&P and VAT at 15%. Govt. Colleges, etc.

orders accepted.

Quotations given for Large Quantities.
Please allow 7 days for delivery.

0090 | TDA2530 0800 | 2N.4037 0250 | 79GUIC  2.150
0040 | TDA2532 0750 | 2N.4443 0760 | 79HGKC 6.700

0070 [ TDA2560 0700 | 2N.5061 0.200 | JAPANESE

1.000 | TDA2533 0800 | 2N.5234 0300 | TRANSISTORS
0800 | TDA2640 0800 | 2N.529% 0300 | 2SA73 0300
1.000| TDA2690 0700 | 2N.6106 0400 | 2SA104 0320
0500) TIP23 0150 | 2N.6107 0400| 25A188 0220
0300 | TIP23A 0220 | 2N.6109 0400 | 25A203 0300

o882 200 6. 8.0 6886085060868 888¢8 88808888 8¢ 83202

1. 8. 8.8.6.¢0.6.6.8.6¢¢6656¢68668666.8.¢8¢

Manchester’'s No. 1 in Ex-Rental TVs

MANTEL

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

cabinets ready for sale available
Philips G8.550s 22/26 £45 Thorn 10 for £125
Philips 18" £40 Philips 6 for £90
Philips G8 520s 22/26 £35 Bush 6 for £80
GEC S/State from £35 GEC 6 for £60
Thorn 17” 8000 £30 Decca 6 for £60
Decca 30 18/20/22/26 £30 Mono TVs avail. s/s £4 each
Japanese from £30 New TV trolly stands.
Many other makes available from All sizes £4.95

£25

All sets are Serviced with repolished

Some Examples of UNTESTED TVs

All Prices subject to V.A.T.

Discount on quantity

Ex Equipment Panels & Tubes Available

Deliveries may be arranged to the North and Scotland.

419 Barlowmoor Road, Chorlton, Manchester 21 2ER.

Ring for quote. Callers welcome.

Tel: 061 861 8501

13338 3°37°3°8°3°3 3°3°5°3°5°3 55 5 3 55 5 9 81

222 S22 2222 2 R PR SRR SRR R 2 22 S AR R SR SR 2!
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SOLID STATE

COLOUR TELEVISIONS

ALL SETS IN PERFECT
'RUNNING ORDER

Unmarked cabinets. Thorn 9000, 9200, 9600 Remote
Control 20" - 22" BUSH T20s, T22s, T24s

PYE CHELSEA
18", 6 Button, Sliding Controls,

Brllllant Condition. Good sellers as computer monitors £39.50

THE ABOVE ARE WORKS MODIFIED FOR MOST PARTS OF THE WORLD VHF - UHF

PYE 721 & 731 THORN 8800

22"26" could be mistaken for new All £49.00 each
PYE 725
20" unmarked cabinet £59 each

Minimum 5 sets
Prices subject to V.A.T.
BIG REDUCTIONS FOR EXPORT ORDERS OVER 100 SETS

RING NOW: WESTON SUPER MARE 413537

OPENING HOURS 9 - 6 MONDAY TO SATURDAY, 9 - 1 SUNDAYS

COLOUR TELEVISION & MUSIC
~ CENTRE
35 Stafford Road, Weston Super Mare,
Avon

(NOTE NEW ADDRESS) (15 MINS PAST BRISTOL SOUTHWARD ON M5)
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UNIVERSAL PROGRAMME SELECTOR FOR VARICAP TUNING

UK Regd. Design No. 1006611

6 way interlocked d.p.
switch 100 K tuning
potentiometers SEND LARGE S.A.E.
Top quality through hole ’

T ' FOR FREE CATALOGUE
Dimensions: 5" by 24" by 1"
Ideal for replacement when
original parts are obsolete 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 to be fitted without

We supply the following:

Programme Selectors, Tuners,
Triplers, Transistors, Resistors,
Capacitors, Integrated Circuits

further cutting driing or including European and Japanese
modification .
All orders despatched same types, Plugs, Sockets, Motors, Drive
e Belts, Audio and Video Connectors
DIRECT REPLACEMENT FASCIA/MOUNTING KITS
Type 30-80 Replace 7 piano-key unit as fitted to Decca/Telefunken 30 and 80 and M UCH’ M UCH MORE
chassis
Type 30-C Replaces 7 piano-key unit as fitted to Decca console using long
perspex illuminated control panel ALL ORDERS DISPA TCHED
Type 100 Replaces 8 position touch tune selector (AEG SAS 660 SAS 670) as WITHIN 24 HOURS

used in Decca/Telefunken 100 chassis
Type CVC8-9 Replaces 5 rectangular push button plus thumbwheel as used in
ITT

SeLecTORE 11 + VAT — FASCIA/MOUNTING KITS (each) £2 + VAT

ALDERSON-JAMES LTD.

168 KINGS ROAD, HARROGATE, NORTH YORKS, HG1 5JG. TEL. 0423-60058

TV TUBES TUBE POLISHING TELETRADERS

FREE DELIVERY*

Quality, High Temperature Reprocessing Forde Road, Brunel Industrial Estate,
e A P Newton Abbot, Devon
o o 10 2™ up to three years) up to four yoars Telephone: (0626) 60154
up t 9
%0° u8 10 22" £30 £33
o & £2 £ The Best Quality Sets Available
{fast heat, narrow neck) Anywhere
in Line & PIL
Up to 27 &35 £as 3500 Electronic 22" £30
0
v £ £ Bush Er:e(;;trr(())r:s: £15
Please add £12 plus VAT for opt/glfzz guarantee on any type of colour GEC & pye Hybri d £5
MONO TUBES (One Year Guarantee) i i
A50-120W/R £12, A61-120W/R £13, Mono Portables £16 G rundlg SO“d State £30
Ail tubes exchange glass required. Decca Bradford £10
Your good, king tube: ith atches or small chips, can be )
POLISHED with our purpose built olishing equipment, Only £7 per ITT CVC 5,8,9 £25
tube.

Delivery charge on colour tubes: il
1 tube £4. 2 or more tubes FREE DELIVERY # Also Philips G9, G11, ITT CVC 35, 45, 50,
Thorn 9000, 9600, 9800, Bush T20.
Please add 18- VAT to all prices. Callers welcome. Please phone first.
Send for a fully comprehensive price list and a wall chart of approx
1800 Colour Tube Types that can be processed by us.

All sets complete with excellent cabinets
134 Midland Rd. Full spares back- ftub d Is—
WELL VIEW 114134 Mdm d Rd. pares upo €S anda paneis

L , Beds. -
Open Mon-Fri Bam-6pm, Sat 9am-5pm. Tel. 0582-?1‘:)';!7 o Send for ||St
Your Local Tube Stockist: Bulk terms to other wholesalers

Well View, Southampton. Tel. 0703 331837.
Retach Ltd., Northwood, Middx. Tel. 9684-27019.

West One Distributors Ltd., Chesham, Buckinghamshire. I D iy + g
Rushden Rentals Lud. Rushden, Northants. Tel. 0933-314901
Daventry Rentals, Da'\'rontry, Northants. Tel. 03272 77436. THE NO 1 WHOLESALER IN THE SOUTH

Please note that we have no connections whatsoever with any other business
having similar name to ours.
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G.G.L.COMPONE

108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY

ACCESS NOW AVAILABLE

(STOP PRESS)
Hitachi and Sony tubes

PHONE (0228) 20358/39693 now rebuilt
INTEGRATED CIRCUITS TRANSISTORS LINE O/P TR. NEW VALVES
TYPE PRICE (£)| TYPE PRICE (£){TYPE PRICE (€)| TYPE PRICE|TYPE PRICE{TYPE PRICE|TYPE PRICE|RBM T20/22A.......... 12.20{DY802. . ..vvrnrnnnnl
LC7120 ..... 4.30( TBA480Q .. .1.40|TDA2591 ...2.70(AC127.....22|BC184L ....11|BF115 . ....30|BU205 ..1.42|RBM Z718 18/20/22 ....22.95(PCF802 .......
LC7130 .. ... 450 TDA2593 ...2.30|AC128.....22|BC208 .....12 [BF167 .....26|BU206 ..1.35|PHILIPS G8 ............. 7.90(PCL82 ... ...
MC1327A TDA2600 ...5.30| AC128K ...30{BC212L ....10|BF184 _...28(BU208A .1.40|PHILIPS G .. ..875|PCLB4 . .. ...
MC1358P TDA2611A ..1.50| AC141K ...30|BC213L ....10|{BF185 .....29|BU208/021.70 |PHILIPS G11 .. .. 13.50|PCL8O5 .......
MC1330P ... .. TDA2640 ...1.80(AC142K ...30(BC214L ....10{BF194/394 .12 |BU326A .1.48 [THORN 1590/1 .. PCLS6 ..........
ML231B ... 1. TDA3560 ...5.10 -11|BF195 .....13{BU407 ..1.12 PFL200 .........
ML2328 . ...1. UPC1156H . .2.95 25|BF196 ..... 80 PL504 ........
MR475 ..... ] 100 |THORN TX10 ..........12.50(PL508 ......
S y PL509/519
SASBTOS .1, DIODES AR
SAS590 y BA102........ R20088 PY81/800 .
SL901B .. .. 4. BA115. .. R20108B .
SL9178.....8.95 BA154... R2540 ..
SL1327Q ...1.30 BB10SB . TiP29C ANTI-SURGE FUSES
SN76003N ..2.05 BB105G TIP30C C 20 7.75| A/S20MM 80MA ... .. ... 2.76
SN76013N ..1.80 195 00107 TIP31C ITT CVC 25/30/32 ....... 8.00] 100, 160, 200MA ..... ... 1.70
SN76023N ..1.80 -o+--1018C1088 ...14|BD207 ... ..80 [BF4SS .. ... TIP32C E.H.T. TRAYS 315, 400, 500, 630, 800MA,
SN76110N ....90 BY133... TIP33B ....80 [RBM T20/22A ........... 7.35 1A, 1.25,1,6,2A ......... 1.20
SN76226DN 1.45 BY164........ TIP41C ....48 [RBM A823 . ..... 20 2.3.15,4,5A............ 1.35
SN76227N ..1.00{ TDA1004A BY179........80|BC140 .....26 |BD204 . ....83 |BFT42 ... .. TIP42C ... .48 |PHILIPS G8-550 i .
. 85 .. BY210/800 .70|PHILPSG3 ............. 6.45 A/8 1.28
...83 55 [THORN 950 MK2 ........ 4.35[ 280, 500, 630, 760, 1A, 1.25,
05 BY223 ........ ar N 15, 2A ... 1.56
3 BY227M 85 | THORNIB00.58. ... . /4sB| 25 35A 111" " 240
o BYX10 ....... ; 778 {PRICES PER PACK)
80 BYX56/800 K
28 BYX71/800 2N5496 . . ..50 [ THORNB500/880! SUNDRIES
62 0AS0 ........ 2SC1172Y THORNS000 .
70 1N4001-7 || _occoooaoo 1.856 [PYE 731 .....
90 INS4018 ...2.30{25C2029 .2.00 |DECCA 2230 .
... 90 = BT120 . ..2.30 25C2078 .2.00 [DECCA 80 ...
00 (Y969 ......... D438..... BU105/021.44 [25C2091 .1.10 [DECCA 100 ... G8 ON/OFF SW. ........ 1.40
...1.70 (BZX61-range ..18 BC182L8 ..11 [BD707...1.06 |BU126 ..1.7825C2078.2.20 [GEC 2001H ............. 95 8/L COAXPL. ... .18
85| TDA2590 .. .2.25 |BZY83-range .11 |BC163LB ..11|BDX32 ..1.68 [BU204 ..1.8025C1969 .2.48 [ITT CVC 20/30 .. s.sleNE CONNZ. .....coovinn. 1
niversal ......... 10000 H
2 18 IS ONLY A VERY
XVJAquLB . ‘&,‘%YD ggzll:’lbyN T-PSP TV ELECTROLYTICS PUSH BUTTONS/TUNERS * ADDITIONS TO RANGE * Eﬁé‘é %’:T v%. log:
E ENTS. | DECCA 30(400/400)350V ....... 2.55| DECCA/ITT 4W 8.45| LARGE RANGE OF LA/TA/UPC/STK .
L e o an T 1e | DECCA BO/100(4001380Y | e g e : ELIGHTED TO SEND
REPUTATION COUNTS WITH US  [RaGERRY 100080V - ol DECCANTT oW . 1/Cs NOW AVAILBLE BAE aﬂé{t‘nﬁ& oUR
PHILIPS GB(B00)300V ..........2.00| =4t S¥¥ -« - TYPE PRICE (€) | TYPE PRICE (£) | WHOLE RANGE
REBUILT TUBES PHILIPS G8{2200)63V ..........1.18PHILIPS GBS/L AN240  3.00 | LA4422  2.75|  ORDERING
PHILIPS G11(470)250V .. ..2.20| PHILIPS G8S/Q AN7140 240 | LC7137  4.80| pigage Add BOp
Full range of tubes available. Range  |pyE 91/7(200-300)350V ....... 2.10| HITACHI aW ... AN7160  3.30 | TA7222  2.10| for P/P UK. Add
includes Deltas, PIL, 20AX/30AX inc. | RBMAB23(2600/2600)30V ...... 110 ITT CVCE TW ... HA1322  2.10 [ TA7227  4.50|  1g% VAT To
Hitachi and Sony tubes also. Prices and | THORN1400(160/100/100/100/ ITT Cves/s HA1366 2.30| UPCE675  1.80(  'This Total
deiivery on application. 160)320V ..ovinueeis 240\ 5L 1BS G11 (TIP SW ‘ao| HA1338 2,80 | UPC1026H 3.20 | Export Orders —
THORN3500{175/100/1 PHILIPS G11 (TIP SW.) ........ 23.80)pa1377 380 | UPC1181 230 - s
Quantlty discounts available |ty o 238 Vo o 1177 i 4 oie ) puiyer
rreneen. BB[U32V TRK : ! 20| RETURN ON ALL
Ol LRI THORNS000(400}00V ... ... " 28| UB22TFK oooeeerinnns 7.40|LAsa00 280 | UPC2002 2.90| STOCK ITEMS.
HIGH TEMPERATURE PUMPED COLOUR TUBES FASTRETURN OF POST SERVICE
Fast Mail Order service to any part G.B. Delivery 2-3 days. RANK BUSH MURPHY PHILIPS
Just phone for a quotation. Delivery Manchester area free same day. Z146 AB40 dual std mono  7.00 | 170 serles dual std mono 7.00
Two year guarantee. Fitting while you wait or in your home £20 . Bush A792, A793 210 300 series mono ;%
18" A47 - 342 x343 470 BEB22 (£45.00) £37.00 single std mono 7.00 | G8 & G9 serles colour d
" A774 single std mono 7.00
19 A49 — 120 x/192 x £37.00 A816 solid state mono  9.00 | PYE 169-173-569-368 7.00
20" AB51 — 220 x/110 x/161 — 510JKB22 (£45.00) £38.00
22" A56 ~ 120 x/123 x/140 x/410 £38.00 agfzcﬁ; o1 2020 2401 EKCO RV305-769-725-741  8.00
25" A63 — 120 x £39.00 700 2001 mono 7,00
26x A6 — 120 XA67 — 120 x/140 x/150/200 £39.00 MS2404 2420 2424 mono 7,00 [ WALTHAM 125 9.00
20AX  56-510 £48.00 CS1730 1733 coiour 8.00 | REWIND SERVICE - available for
30AX  56/66-540 £48.50 gglae??elsg?agfoolgg ::olour ggg pled G Tt Sy Lo b
20" ~ 22" SOLID STATE COLOUR TVs FULLY SERVICED & 80 series colour 800 | KAG £15.00 Tao e vy O,
sc|>1/_\|< TESTED. VERY RELIABLEI \\/NIT\l(-I GOOD TUBE £61.00, 100 series colour 8.00 | required. T
WITH NEW TUBE £83.00 inc DELIVER
061 799 0854 24 hour answering service. r;:GUSON HMV MARC::O' WINDINGS
43 Clarke Cres, Little Hulton, E
Nr. Manchester M28 6XM. oG GYALIES LIt LRI
2047 to 2105 7.00 | T20a T22 Pry & Sec 6.00
2000 to 2064dual std mono  7.00 | Z7I8 series primary 6.00
DUAL STD hybrid colour 8.00 2718 series EHT overwind  7.00
SINGLE STD hybrid colour 10.00 ULTRA THORN
Indesit 20EGB 24EGB mono 9.00 1690 1691 EHT overwind 7.00
A 1590 overwind 5-°g
* If you repair sets regularly — phone us today KB-ITT 1815 winding 7.5
ill di i i = VC200 VC205 VC207 mono  7.00
and we W'I,I dlspatc’h immediately — no need to ¥ N ey e 250 | pHILIPS
send cash ‘up front'. ; a GBEHT 8.00
CVC20 series cololur | s'gg @8 primary 6.00
* All tuners dispatched by first class post for SUG NGB0 ovE
receipt by you the next day. PRICES INCLUDE 691 1o 807 EHT overwind 4.0
o S [+) N
* All popular tuners/tuner repairs supplied ‘off P.&P. & 15% VAT | &0 to 697 primary 5.00
the shelf’. All lopts and windings are new and guaranteed
* Unusual types repaired same day as received O WeR=fh ) © S0 Fw
: AR li ] ! ALE. all iri
(subject to spares availability). Defivery normally by return S For order
NS = PAPWO RTH Accesswelcome &
= = = 13 Worcester Street, cce at the
1 @";L]]'C@m@ AR woiverhampton, wyzacu. TRANSFORMERS  mgz gy iomome
=/ &Nl Phone: (0902) 773122. 80 Merton High Street E o
London SW191BE 01-540 3955
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ELECTRONIC EQUIPMENT SERVICING
(TELEVISION/VIDEO full-time College courses)
— College Diploma or BTEC awards —

TRAINING INVOLVES A HIGH PERCENTAGE OF WORKSHOP FAULT
DIAGNOSIS ON TELEVISION & VIDEO CASSETTE RECORDERS

® 15 MONTHS COURSE for beginners to include Electronic
Fundamentals

® 6 MONTHS COURSE for BSc, HND, CGLI, TEC and similar
applicants

® 3 WEEKS INTENSIVE VCR COURSE for applicants with Colour
TV trade experience

The above courses commence on April 24th and September 19th

Also courses in Computers/Microprocessors, and Robotics leading to BTEC awards.

LONDON ELECTRONICS COLLEGE (Dept T3/4)
Prospectus from: 20 Penywern Road,
Earls Court, London SW5 9SU

Tel: 01-373 8721

NORTHERN T.V. DISTRIBUTORS
TRADE- WAREHOUSE NOW OPEN!!
GOOD QUALITY SETS AT GOOD PRICES

LLE. OFF THE PILE  WORKING
Pye Chelsea 18" £22.00 £28.00
Pye Solid State £25.00 £35.00
Philips G8 550 £23.00 £30.00
Philips G8 520 £14.00 £22.00
Decca Bradford £13.00 £20.00
ITT Hi Brid £18.00 £28.00
ITT Solid State £40.00 £60.00
G.E.C. Solid State £25.00 £35.00
Jap. sets from £25.00 £35.00
L.E.: Hitachi & Mitsi. etc

26" sets from £10.00

Mono sets from £2.00

Some Inline sets also available
ILE. iITT,C.V.C. 25 & 30
Bush T20 & T22, Thorn 9000 etc.
All prices subject to availability of stock

Quality discount available. Hundreds of sets to choose from.

Number One source of second hand T.V.'s in the North.
Al prices subject to 15% VAT.

500 various different T.V.’s arriving this month

UNIT 2, PERTH COURT, 11th AVENUE
TEAM VALLY IND. ESTATE
GATESHEAD, TYNE & WEAR
Tel: Newcastle 875389

Sets also available at our Birmingham Branch:

811 WASHWOOD HEATH ROAD,
WARD END
BIRMINGHAM 8 2NP
Tel: 021-784 2561

224

"A.B.C. TRADE SALES

COLOUR T.V.'s
Philips G8, Pye, Decca 30’s,
Thorn's 3000’s, 3500’'s, 8000°s
Prices start from £12 - Working sets from £20
Hundreds of Mono T.V.’s from £2.00
Jap. sets from £30.00
Special prices for quantity
9,000 sq. feet Warehouse
83 SHOWELL ROAD, BUSHBURY,
WOLVERHAMPTON, STAFFS.
Tel. Wolverhampton 722637

1 PRECISION VISION LTD. i

| 67 LONDON ROAD, HEADINGTON, OXFORD i

MspeciaL OFFER THIS MONTH:- i

I Large quantity of 18” Decca PIL Tube 80 Series, ||
all in good working order.

B+ Limited quantity of Toshiba Colour Portables.

B+ Used VHS, Beta, 2000 System Videos in excel~|
B lent working order.

I % Good selection of modern colour TV's.

:PLEA SE PHONE FOR CURRENT STOCK POSITION |
(0865) Oxford 750212 1
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TELEVISION TUBE SHOP LTD

BRAND NEW TUBES AT CUT PRICES

A31-19W/20W ........... 19.95 230DB4CT468........... 31.00
A31-120W/300W ......17.95 240DB4/240AB4A ....22.00
A31-410/510W .......... 17.95 CT507 equiv.............. 21.95
A34-100W/510W....... 18.50 310DGB4/DMBA4....... 23.00
A34-514W ... 24.25 ;} 853331& ................
‘:ii_igngwlgow """" ;}f,‘; 310EYB4 ..o
"""""" ‘ 310FXB4 .......cooeee
AS50-120W/R ............. 19.00 3, 0GNB4A
A61-120W/R ............. 21.00 310HCB4...
9AGP4 ... £21.82 340AB4 ...
190AB4/C4................ 23.00 340AYB4.....ooooii .
340AXB4.......
Some Rebuilt Japanese | 340RB4/CB4..
& Eurﬁzgrenf':gs‘es 340AHB4 .................. .
va "
E13.60 L VAT £3.10 RIGONDA 6"............ 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 A56-120X ................ £54.00
330AB22 ... . A56-410X.................. 64.00
A44-271X ... . AS56-500X/510X ........ 63.00
A47-342X . . A63-120X ... 63.00
A47-343X 0 A66-120X ... 65.00
A49-191X ... . A66-140X/410X ........ 70.50
AS51-161X ...t : A66-500X/510X ........65.00
AS51-220X ... A67-120X ... 65.00
AS51-500X/510X A67-140X/200X ........ 69.50
A51-570X oo, . A67-150X ... 75.00

*0ld Bulb Required for 110° Colorex*
ADD 15% VAT TO ALL THE ABOVE PRICES.
Please allow 7 days for delivery
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.

T.V. PANELS
WORKING AND SOAK TESTED
BUSH Q.V. THOR':O3,500

Speaker

IF Panei 1.75 2.50
Frame Line Drive 275

Frame Sound Output 275
Convergence 1.50 3.75
Power Supply 2.00 8.50
Tuner Mechanical 3.75 3.50
Tuner on Panel Complete 4.75 5.7
6 way Tuner Switch Bank 1.50 1.7%
L.O.P. Plug in Chassis Complete 5.75

Line Output Panel 6.50
Tube Base 75 75
Scan Coils 2,75 2.75
Video Panel 3.50
Decoder 450 2.7%

Twin Chip Decoder 10.50
Also Philips G8, GEC $/S, Panels from £2.75
NO VAT just add £1.50 p&p per 1 item & 75p per each additional item.
Cheques etc payab/e to “T.V. PANELS”
Discount T.V. Services, “T.V. Panels”, Unit 11,
Mayfieid Industriai Estate, Mayfield, Dalkelth Midiothian
Tal 031-663 0380 EHZZ 4AD Tal 031-663 8940

MONOLITH
f VIDEO HEADS “°~o-m ©

HIGH QUALITY UNIVERSAL VIDEO HEAD
REPLACEMENTS FOR ALL VHS AND BETAMAX
VCR MACHINES =

VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE
VHS Part No. 4HSS (15mm Centre Hole) £29.95 EACH
BETAMAX Part No. PS38B £38.95 EX
REPLACEMENT KIT (14 Pieces Boxed) £ 8.25 VAT
PLEASE ADD 15% V.AT. PLUS P. & P. £1.50 PER ORDER
OUR FULL CATALOGUE AVAILABLE ON REQUEST.

Please allow between 14 and 28 days for delivery.
AUDIO + VIDEO HEADS - MOTORS - PARTS
Suppliers to most U.K. Distributor/Service Organizations

THE MONOLITH ELECTRONICS CO. L.TD
5-7 Church Street, Crewkerne, Somerset TAB 7HR, England
Telephone Crewkerne (04A80) 74321 Telex 46306 MONLTH G

EEEEQEEITIL I YL E0TIT IR nnnnEann
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VALUE PACKS
Dsescription Price
300 Assorted Resistors Mixed Types £1.00
Carbon Resistors }} Watt Pre-
Formed £1.00
+ Watt Min Carbon Resistors Mixed £1.00
4 Watt Resistors 100 ohm — 1M Mixed £1.00
Assorted Capacitors All Types £1.00
Ceramic Caps Miniature — Mixed ~ £1.00
Mixed Ceramics Disc. 1pf — 56pf £1.00
Mixed Ceramic Disc. 68pf — 015pf  £1.00
Assorted Potyester/Polystyrene Cpas£1.00
(280 Typa Caps Metal Foil Mixed  £1.00
Electrolytics — All Sorts £1.00
Bead Type Polystyrene Min Caps  £1.00
Silver Mica Caps Ass. 5.6pf - 150pf £1.00
Silver Mica Caps Ass. 180pf — 4700pf £1.00
High Voltage Disc. Ceramic 750v — 8Kv
Muxed £1.00

VALUE PACKS

description Price

Rectangular 2" Green LED'S £1.00
Ass. Zaner Diodes 250mW - 2W
Mixed Vits. Coded £1.
Ass. 10W Zener Diodes Mixed Vits.
Coded £1.00
§ Amp SCR's TO-66 50-400v Coded £1.00
3 Amp SCR's TO-66 Up To 400v Un-
coded £1.00
Sil. Oiodes Switching Like IN4148 DO-

35 £1.00

Sil. Diodes Gen. Purpose Like 0A200/
BAX13/16 £1.

1 Amp IN4DOO Series Sil. Diodes Un-
coded All Good £1.00
Bridge Rects. 4 x 1 Amp 4 x 2 Amp
Mixed Vits. Coded £1.00
Black Instrument Type Knobs With
Pointer §” Std £1.
Black Haatsinks To Fit TO-3, T0-220
Ready Orilled f£1.
Power-Fin Heatsinks 2 x T0-3 2 x
T0-66 Size £1.
Large Power Heatsink 90 x 80 x 35

mm Orilied For Up To 4 TO-3 Devices£1.00
BC107/8 Type NPN Transistors Good
Gen. Purpose Uncoded £1.00
BC177/8 Type PNP Transistors Good
Gen. Purpose Uncoded 14
Sikicon Power Trans. Similar ZN3055
Uncoded £1.50

IC BARGAINS
VP40 30 Assortad 74 Senas TIL IC.s Gates
lo&s M.S.'s + Data Book, All
New ormal Retwil Value Over £6.00.

Our Pric P . 3 b A ok )
VP41 30 Assoned CMOS I.C’s CO4000 Series.
Pack Includes 00/09/12/14/18/21/23/
25/28/30/35/44 /88 AY/AE Types Plus
Oata Sheet Value Over £8.00. Normei

VOU MAY ORDER any ONE TYPE of the
above CMOS at £2.00 per 25 pieces.
ORDER AS VP41 + type number re-
quired.

RATCHET SCREWDRIVER KIT

BI-PAK'S OPTO SPECIAL

A selection of large and small
sized LED’s in various shapes,
sizes & colours, together with 7
Segment Displays both anode &
cathode plus photo transistors,
emitters and detectors. Cadmium
Cell ORP12 and Germ. photo tran-
sistor OCP71 included. In all a
total of 25 Opto pieces valued
, over £12 Normal Price.

* Order No. VP57
\r Our Super Value
Price Just W 4
£5.00

SILICON BRIDGE
RECTIFIERS
Comprising 4 x ¥ Amp rectifiers
mounted on PCB.

VRAM - 150 vits
IFM - 1.5 Amps

Size: 1 inch square
10 off £1.00
50 off £4.50

100 off £7.50

ORDER NO: 4R1 B Rect.

VP38 100 Silicon NPN Transis-
tors — All Perfect. Coded Mixed
Types With Data And Eqvt. Sheet
No Rejects. Fantastic Value £3.00
VP38 100 Silicon PNP Transis-
tors ~ All Perfect. Coded Mixed
Types With Data And Eqvt. Sheet
No Rejects. Real Value ......£3.00

HYBRID
LED
——— COLOUR
==, | DISPLAYS

1 Red, Green,
Yellow - ¥.% 6
o el | inch Mixed types
—— "<, and colours
4 NUMERIC &
OVERFLOW
Common Anode/
Cathode. GaAsP/
GaP.

Brand New, Full Data incl.

Comprises 2 standard screwdriver blades 5 & 7mm 10 pieces {our mix) .........£4.00
size. 2 cross point size 4 & 6. 1 Ratchet handle. 5in- Nommal Retail Value Over £10.00

1 Kit £1.45 each. 0/No 3298

VALUE PACKS

Pak No. (ltv Description

VP18 Wirewound Res. 9W tavg)
Ass. 1 ohm - 12K £1.00

VP17 Metres PVC Covered
Sinige Strand Wire Mixed
Cotours £1.00

VP18 Metres PVC Coversd Mutti
Strand Wire Mixed Colours £1.00

VP19 Metres PVC Singie/Mult
Strand  Hook-Up  Wire
Mixed £1.00

VP20 Rocker Switches 5 Amp
240v 1

ve2l Pcs. 1 -2 & 4 mm Plugs &
Sockets Matching Sizes  £1.00
VP2 Sq. Inches Total, Copper
Clad Board Mixed Sizes £1.00

Send your ordess to Dept. 12 : “
BI-PAK PO BOX &

3. BALDOCK ST ;
WARE HERTS 4

Order No. VP58

VALUE PACKS

Pak No.Qty Description
VP23 Assorted  Slider

Mixed Values
VP24 Slider Pots. 40 mm 22K 5 x

Log 5 x Lin £1.
VP25 Slider Pots. 40 mm 47K 5 x

Log 5 x Lin £1.00
VP26 20 Small 125" Red LED'S £1.00
VP21 20 Large .2* Red LED'S £1.00

TRANSISTORCLEARANCE
All Sorts Transistors, A mixed
Bag NPN-PNP Silicon & Germ.
Mainly Uncoded You To Sort
Pack Includes Instructions For
Making Simple Transistor
Tester. Super Vaiue. Order No
VP60

100

Use your credit card Ring us on Ware 3182
NOW and get your ordes even faster. Goods
nommally. sem 2nd Class Mail

Remember you must add VAT at 19% to your
Total order

Postage add 15p per Total order
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HUSSAIN CENTRAL TV SALE

No. 1 in Midlands

Special Clearance to trade

G8, Philips from £8, Pye 205 from £5,
GEC Hybrid from £5, Decca 1800 Series,
G9, G11, Pye 223, Pye Chelsea, ITT CVC5,
CV(C9, CVC25 and 30, Thorn 8500, 9000, GEC,
National, Hitachi, Mitsubishi, Toshiba, and black
and white, 75p. Most makes and sizes available.
Buy T.V., tubes and spares free.

Ring us today 021-622 1023 or 021-622 1517
48/52 Pershore St., Birmingham City Centre.

VISIONTEL

BEST QUALITY EX-RENTA!
SETS FROM £10 HERE IN
CENTRAL LONDON!

100°'s OF SETS
ALWAYS IN STOCK -
COMPETITIVE PRICES

VIDEO RECORDERS

(SUBJECT TO AVAILABILITY)

We also have PYE — DECCA -
GEC - ITT - GRUNDIG - JVC -
PHILIPS G9 — THORN 9000 and

MANY - MANY - MORE!

FOR CURRENT STOCK DETAILS
TELEPHONE 01 328 3787

OR VISIT US AT
55 KILBURN HIGH ROAD NW6

“NORTHLONDON WHOLESALER'S”

TV SALES

Constantly changing stock of
most popular colour sets,

Plus:-

Large selection of working mono’s
from just £4 each.

Re-gunned tubes available. 5 mins. M.1.
Please telephone us for details on:—

WATFORD 45590

226

CENTREVISION

For Video, Television, Audio
MANUFACTURERS SECONDS

Plus selection of modern TV’'s: T20 9000 etc.

Hybrids at give-away prices.

Also:
Tubes, Parts, Stands etc, plus working sets.

Sloper Road, Cardiff.
Telephone: 0222 44754

TELEVISION FEBRUARY 1984




COLOUR TV SETS

Philips G8, Pye 222, Decca 30 series, ITT,
Pye Chelsea, Thorn 3500/8000, GEC,
many others including JAP.
Working hybrids from £15.
Working solid state from £25.
Non-working sets from £5.
Working panels and tubes available.

REBUILT TUBES
Deita — In Line — PIL.
SOUTHBRIDGE TV CENTRE

120, Selhurst Rd., London, S.E.25.
Tel: 01-771 3535.

©0000000000000000000000000
® LONDON'S LARGEST TELEVISION WHOLESALER . ..
. with over 4} thousand sq. feet

“TELEMANN"

8-10 RHODA STREET,
{Off Bethnal Green Road)

e

e

e

: LONDON E.2. FREE CAR PARK
TEL: 01-739 2707

o ALL MAKES IN STOCK AND GUARANTEED

® COMPLETE

® PYE 22” COLOUR FROM £7.50

] PHILIPS 22" {Teak cabinet) PARCEL OF TEN £15

) MONO DUAL STANDARD PARCEL OF 20 £1

e — SINGLE STANDARD £3

Py FREE DELIVERY TO THE LONDON AREA!

e TELEPHONE 01-739 2707 — NOW!

e

DISPLAY
ELECTRONICS

UNIT 4, SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.
UXBRIDGE 55800

Your Accessible Regunner
e UXBRIDGE

Constructional Work on the
Poyle/Uxbridge section of
the M25 is now in progress
and when completed we
shall be less than 10 minutes
from: M3/M25 junction 2/12
M4/M25  junction 4/14
M40/M25 junction 1/15

M25

WATFORD STOCKIST
BEDFORD FABRIKIT
WATFORD 45590

SOUTH LONDON STOCKIST
N & R ELECTRONICS
01-672 0802

IRISH T.V. DEALERS

Large quantity of working Colour & B/W T.V. sets UHF-VHF. Nordmende, Bush,
Philips, Ferguson, Pye, etc. at very competitive prices.

Working colour sets at £70
Fresh stocks weekly, quantity discount, delivery arranged.
(SPECIALISTS IN OVERSEAS ORDERS)

For further details ring:
J. HYDE at 01-264139 Extn. 11.

T.V. TRADE SALES, E.D.l. House, Kylemore Pk. West, Dublin 10.
{Open 10 to 5.30 pm) Prices exclude VAT.

EMCO - 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 quibbie — 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 —
smoothers — I.C.’s, etc. etc.
YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN
IF YOU NEED SPARES FAST — RING NOW!

ACCESS AND BARCLAYCARD ACCEPTED. Applies to UK. only.

TELE-RARIT (W'TON) Woiicsimeron wsos iz

1984 PRICE LIST

Delta types
90°upto1y ........... £33
90°upto22” ........... £36
90°upto26” ........... £39

MPupto22" ........... £42

M0°upto26” ........... £45
In-Line types

Upto22" ............... £46 *

Upto26" ............... £49 *

*Multipole 30AX ADD f£5.

QUALITY CHECK LIST
BRAND NEW GUNS
HOT PUMPED

RF BOMBED

PULSE FLASHED
EMISSION STABILISED

R S

BUDGET DISCOUNTS AVAILABLE
Ask for Green Label Prices

28mm Monotubes available

CALLERS WELCOME

Please phone first to
reserve your requirements.

LATE NIGHT
THURSDAYS
UNTIL 8 PM

SATURDAY UNTIL.
MIDDAY

REGUNNERS SINCE THE '60s
TOMAJOR AIRLINES, M.0.D., UNIVERSITIES,
INDUSTRY AND OF COURSE TO THE TV

TRADE IN GENERAL

TELEVISION FEBRUARY 1984
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TRANSFORMERS

TPUT TRAN M
;'7':%?19,03,‘ WF:,GA?FOR ERS No other consumer magazine in the country can reach so effectively
(1) New (Complete) £20.50 those readers who are wholly engaged in the television and affiliated
{3) Less Focus Module and electronic industries. They have a need to know of your products and
Rectifier £10.50 services. - ¢ disol SR | |

The prepaid rate for semi display setting per single column cen-
2718 SPARES (T703A, T706A
Pri. — £5.50, Sec(;.—£6.00, ) timetre (minimum 2.5 cms). Classified advertisements 35p per word
Rectifier - £3.00, Lead - £2.50 T -
T20, T22 (T705A) £9.00

| T26 (T705B) £9.50

Switch-mode Transformers
T114 A/B £8.00
Genuine RBM Units

Prompt Postal Service.
Add 15% V.A.T. to all Prices.
DISCOUNT For QUANTITIES

WOODSDALE COMPONENTS
MR SKEHAN
34 Field End Road, Eastcote,
s oo G 2,000 Colour Tvs to Choose from
01-868 5580
Agents Office, callers by appointment only. BUSH 1 CHIP . £10 BUSH 2 CHIP . £15
(Excellent Cab condition. Change over sets - high percentage workers)
GRUNDIG. Panel exchange. Working sets. Circuits. GEC 2010 PLASTIC AND WOOD CAB
Wanted - remote control units. Ochre Mill 0785
814643 anytime PHILIPS G8
) PYE 223
BUSH 718 TIL TUBE
WIZARB' ADh‘ﬁIgEBF‘UTORS BUSH T22 .......... P.O.A. (dependent on quantity required)
SPECIALIST DISTRIBUTORS TO THE TRADE Other makes in stock include G11, HITACHI, SANYO ETC.
OF T.V.FéliaJ VHFJ‘EO SPAF;\:ES. i Wh.t G d
WE STOCK A FULL RANGE OF PARTS &
COMPONENTS INCLUDING C.R.Ts I e oo g
RANK - THORN - PHILIPS - ITT - FRIDGES, FRIDGE/FREEZERS, HOOVER TWINS, HOTPOINT TWINS,
DECCA - GEC ETC. AUTOS etc.
Tralm‘)gsgo% ,\51E-€F? EOIT;ESJ OSC_L(IBSOT SPECIAL OFFER — We need the room -

CATALOGUE ON REQUEST. 100 HOOVERMATICS MIXED 3174, 3334, 3301L

M ail Order Enquiries Welcomed £500 - DELIVERY ARRANGED.

EMPRESS STREET WORKS, ] LARGE QUANTITY FRIDGES,FRIDGE/FREEZERS FROM £10

EMPRESS STREET, HOOVER AUTO'S FROM £14

MANCHESTER M16 9EN. |

TEL: 061-848 0060. | Don't forget we are open all day Saturday 9-5.30
AT LAST A REGUNNER IN THE SOUTH CASH ONLY -~ WORKING TV'S FROM £29 - ASK FOR DETAILS.
f A " UNIT 1, WHARFEDALE ROAD,

\N ETSTED TU BES S— JEL | M606, EUROWAY ESTATE,

* ALL DELTA CRT's £30.00 + VAT WE AR P L BRADFORD.

* ALL P.LL. CRT's ) £45.00 + VAT “E;*:: : i [0274] 688458
* MOST SIZES FROM STOCK “torg g

* 1 YEAR GUARANTEE, OPTIONAL 4 L “"wEg: ) OPEN MON - SAT 9 - 5.30

* FREE DELIVERY WITH 5 CRTs OR
OVER OTHERWISE ADD £3.00 PER

ORDER WITHIN 20 MILE RADIUS OF RANK BUSH MURPHY | | BARRY TV SERVICES
MAIDSTONE. TV PANELS ! (EAST ANGLIA)

PHONE NOW Your friendly wholesalers. We

EAST PECKHAM 872400 Repair, exchange, sales service, prompt effi- cater for the smaller dealer who

available to replace burnt T20 line Panel. We requires regular small supplies of

charge only £16 to repair switch mode power quality used colour TV's. Erom £25
supply. Ring Monday to Saturday and ask for + VAT. Fully working with good
Trade Supplies of Good Mr. Kheli. tubes and cabinets, straight from

|
cient service. All chassis covered. New PCB |

] T. K. Panels Service, our retail shelves, ready to sell or
Qua'hty Colour & Mono 31 Bronte Paths, Stevenage, SG2 O0PG. rent.
TV's. Most Makes Tel. (0438) 61567. Delivery available
available suitable for i Contact John, Dave or Steve on
, Ely 61462
Sale or Re-Rent. SPARES, PANELS Cambridge 692
T.V. anp manvacs or Cambridge 69213

' UNION STREET .
GENERAL DN PHILIPS - GRUNDIG

TURN YOUR SURPLUS itors, transistors, etc.,
FACTO Rs UHEQ) 4930388416 TELEVIEW 01-994 5537 into cash. Contact COLE(:E{a:P‘.)Ir)SINgnzs 8?), 6183
GOOD MOTORWAY ACCESS 194, Acton Lane, London W .4, South Brink, Wisbech, Cambs. 0945 584188. leedi-

ate settlement.
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SERVICGEIRNGES SLOBETE:

Les & Phil — Ex. S.T.S. Colindale

(minimum 12 words), box number 70p extra. All cheques, postal orders Rear of Globestone Ltd.,
etc., to be made payable to Television, and crossed "Lloyds Bank Ltd". 1-7 CHURCH ST., EDMONTON.
Treasury notes should always be sent registered post. Advertisements, .
together with remittance, should be sent to the Classified Advertisement We have now opened our own
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower, warehouse for used T.V.'s at
Stamford Street, London SE1 9LS. (Telephone 01-261 5846). very fair prices.

All popular makes in stock, eg:

Philips, Pye, Grundig,

COLOUR TV PANELS Fully Tested & Working Jap. sets, etc.
IF CDA  Decoder  LTB Bowd  Bowd  Power Look forward to seeing both old
DECCA 13/30 3.00 - 7.00 5.00 - - 4.00
BUSH ‘A’ 2.00 - 5.00 5.00 250 - 2.00 and new cust.
- THO';N 8" 3.00 250 1233 8.500 - 200 5;°° We also stock & buy used videos
THORN 343K 3.00 - 5.00 8.00 - - 10.00 — VHS only.
68.00 - 8.00 5.00 15.00 ~ 5.00
BUSH twin chip decoder 10.00 .
ed wi
@ o : i brand new TRADE COLOUR TV'S
ost & packing: 1 panel £1.50; 2 panels £2.25; 3 panels £3.00 etc. transformer
Hybrid panels do not include valves. ALWAYS 200 IN STOCK
Terms cash with order. 26" CRT's fully tested £10 gl
Phillips G8 from £10
Bush Twin Chip from £8
LAVITE LTD_' Pye Chelsea from £15
Golcar C of E School, Church St., Golcar, Huddersfield. Tel.: 0484-643273 i ety L
Callers by appointment only, E.G. Phillips G8's 22" £35.

Avo repairs prompt service scopes etc.

0000000000000 00000Q Ring us for spares and type availability
REBUILT COLOUR TUBES || e TEST EQUIPMENT P Aiso videos, V2020 and V2023's etc.
DEL @ UHF T.V. Pattern Generators o ALL STOCK CHANGES WEEKLY
TA TYPES PR LR Al (0534 5140477512792 /27560
Example Prices ° Prices include P&P and VAT, . @ P&R SUPPLIES, Unit 5,
All sizes up to 22" — £28.00 ® AL COLOUR BAR GENERATOR ¢ w Worée lndun;mal Estatzei M5
A" SizeS Up tO 26” - £32-00 [ ] CAPACITANCE METER [ ] eston- uper- are. Xxit b
All In Line PLL M. @ TRANSISTOR TESTER ° 000000
Gaming Machine CATs  ||8  “hesoniamucroie. o % 4 Tl EnEQT 4
N 2 M ® ve items are not Kits. .
Fast UK. Deli o s ihsizomones o3 v TELEBEST * :
ast U.K. Delivery @ Wolverhampton, WV1 3DW. Tel. (0902) 871563. @ | ® . °
Call or Ph 0000000000000 00®000 o Wespecialise in working sets. o
all or Phone:
3 S  BUSH: DECCA-GEC. o
RE-LIFE T.V. TUBES e  GRUNDIG - PYE - PHILIPS o
C THORN Etc. °
O':_Ibl}_:\}\EMS{F}\ENEgS * Britains most reliable source : :
061-665 2668 : af qtéallttiy Tst . : . From £25 plus VAT. .
Big reductions on Contract Orders isrr:dr'f'vz. o NI R : Non workers available :
V‘Z,%'Zia‘;;,g‘ggfﬁ;d * New adjustable TV stands. : Mono £1.00 plus VAT .
in certain parts of the U.K. * Py? 1h8”dc£hseglsaeoa'_s Workitr_ltg & A Call Ronnie on: 5
polishe B In quantity. ° 01-514 1333 °
° - R ®
Krystal Marketing Lud, ° for stock availability .
TELEVISION TUNER ||| triwsisiniat | s manso (| 5 fOF stock avallability ¢
REPAIRS Dale Road, Selly Osk, piebatd ° d .
ALL TYPES Birmingham B29 6AQ. sk for Les e Manor Park, London E12.
0000000000000 00000000
BRITISH EUROPEAN COLOUR VALVESTFxSXO/AA!%ng §L5m/519-£1 50. TELEVISION
JAPAN ESE ETC N a0s, PCGY, PCFA0S BCLAR, PCLES, PCLBA, POLES/
e e %ng:ﬁﬁgoﬁgg %an peas. Trﬁde ?( Retgll su ppllqrsv of
MEN-TU ELECTRON'CS LTD. r&"m%isexzc}‘uwmshrr aTesTED s/h co ourk monql bls.
SALTERNS LANE, Rl s L Ry Most makes available,
FAREHAM, HANTS. Ramsbottom, Lancs, BLO 9AG. Tel. (070682} 3038. Workers or non-workers
Tel: 0329-235116
Ueod by M%EEP lUPJ TtES'l;nge - SOUTHPARK DISTRIBUTORS
uliard, ossey, Inistry o nce, " . -
IBA, and worldwide etc. etc. Unit 4 Rubastic Road,
¥:2:: ;%/3500 TR'PLE RS :lgisgylggl:g:.a(i:&vr\‘lﬁ: delivery 3 days. £18 overseas Brentpark Industrial Estate,
UNIVERSAL £4 50‘“ e oo Southall, Middx. UB2 5LL.
I CH{ERInCE c ithwi 01-574 4631, Ext 28
The UNIVERSAL TRIPLERcan be used m' most 10 Shg:jes';::‘:ﬁ:%ﬂsbo,u‘hwmk' o
G.E.C. LT.T. Pye. Rank. Decca & Continental Tel: Brighton 593315 SCRATCHED TELEVISION TUBES. Don't despair,
sets. WING ELECTRONICS send for repair, 20 years expgrience. 'Retube Limited,
15 Waylands, off Tudor Rd, Hayes End, Middiesex il';ge(:N_l[_)ell:;lNonDe(ézl;:;o T:(;%)S&nﬁ ;Ul:::yt T:'rlnoest ?;;:)}E)‘Somercotes, Louth, Lincolnshire. Phone 0507
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GREYFIELD ROAD, HIGH LITTLETON,
NEAR BRISTOL

(A. H. GORE LTD. EST)

“TELESCENE"
BRISTOL

OPENING
DECEMBER 12th 1983

TRADE SALE OF T.V.s
COLOUR £18.00 to £30.00 INC. VAT

MONO £6.00 to £12.00 INC. VAT

ALL COMPLETE
MOST WORKING

ALL SIZES

All Enquiries Welcome

Tel TIMSBURY 72228
After 6pm BRISTOL 834548

JEIEVISION

TUBES £29.00
TUBES £14.50

Professional Stick

DE-GAUSING COILS £19.50 inclusive of delivery. One year guarantee. s
Delivery £5 per tube. British Isles. No need to spend £5 returning old tube if you buy from us.
U-VIEW TUBES, 29 WARMSWORTH ROAD, DONCASTER, YORKSHIRE DN4 ORP. i

Tel: 0302-855017
Callers ring first. Open every day including Sunday
Local stockists. Cash & Carry only at the above prices. Ring first. Piease bring old tube if possible.

TVs
Unit 5A, Union Mill, Union Mill Street,
WOLVERHAMPTON

0802 870757

OTHER STOCKIST REQUIRED

INCLUSIVE, REGUNS ONE YEAR GUARANTEE,

SIX MONTH GUARANTEE SLIGHTLY USED
A56-120 A51-110 A49-191 A47-342 or 343 Ad44-270-1 A66-120 A67-120
(All 26" tubes add £5)
IN-LINE 51-161 From £35 pius 100's more

QUANTITY DISCOUNTS

K. M. ELECTRONICS
8 Hillfield Place, Aberporth,
DYFED
0239 810963

NORTHERN IRELAND
DEALERS

Thorn 3500/8000, Philips 550, Decca
100/80/302
Most other makes availabie
Prices: Non-workers from £20
Guaranteed workers from £40
Mono sets from £3

Delivery anywhere in N. Ireland for
bulk orders

S. M. Electronics
Tel: Cookstown (NI} 06487/64277

EX RENTAL C.T.V.'s
& REGUN TUBES

RBM, THORN, DECCA, PYE GEC,
GRUNDIG, ITT, PHILIPS G8, G9, G11,
JAPANESE
From £10
Also all modules from £4 untested.

STARLITE ELECTRONICS,
80 Como St., Romford, Essex.
Telephone Romford 752537
London Code 3.

MONO TYPES P.O.A.

CANVEY COLOUR TUBES

Unit 3, Charfleets House, Charfleets Industrial Estate, Canvey Island, Essex.
Tel: Canvey Island (0268) 690577

CURRENT PRICE LIST

DELTA TUBE TYPE FROM £27.50 to £31.50
INLINE TUBE TYPE FROM £35.00

ALL PRICES EXCLUSIVE OF VAT.
All Tubes Guaranteed for 2 YEARS and Reprocessed

REYSTRONICS: SCHRADER Tunable UHF Ampli-
fier RB45 A.S. MV30DB gain. 1-6dB noise. Ch. 17-
65. £39.50, p&p £1.50. Telephone 01-979 7380.

SATELLITE TV RECEIVER

Receives 3.65-4.2GHz band. Ideal for |
demonstration terminal in UK. 100
degree KELVIN LNA. £385 + Carriage.

SAE DATA, TVDX lists,

H. Cocks,
Cripps Corner, Robertsbridge,
Sussex. Tel: 058083 317.

GRUNDIG MILLIVOLTMETERS 100uV/300V.
Working order £15 + £3.00 p&p. Also P.S.Us,
isolating transformers, etc. S.A.E. Lists, S.H.E., 5 St
Josephs Park, Ballycruttle, Downpatrick BT30 7EN.

COURSES

CONQUER THE CHIP. .. Master modern 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.

MISCELLANEOUS

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now, Phone C.W.A.S. ALARM 0274

to Original Manufacturers Specifications. 682674

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisem\ent'below in the next available issue of Television for ..........ccenviinnnne

insertions. | enclose Cheque/P.O.for€ .....................vs
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

Send to: Classified Advertisement Dept.

NV AN sesmomsemonoommoonmrommiocaonaEoaeeabo S orono oo BooOTORBUR0GD TELEVISION

Classified Advertisement Dept, Room 2612
ADDRESS ...ooocoecieseersssssssssessssssssssssisestssssssssssssssssssssesssssssssens King's Reach Tower. Stamford Sireet
gondon SE1 9LS. Telephone 01-261 5848.

ate
35p per word, minimum 12 words. Box No. 70p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SET 9LS. 2/84
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SERUICGE

RAGES

SERVICE SHEETS

£3.00 + SAE. Stereograms & Music Centres

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

TV Monos, Radios, £3.00. Tuners £3.00. Tza{:e Recorders, Record Players £3.00. Transistors £3.00. Car Radios

. ms & 00. Radiograms £3.00. Also Colour available. State if circuit will do.if
sheets are not in stock. Circuits £3 - colour. AlITV Sheets are full length 24 x 12 not in Bits and Pieces. All other Data full
lengths. All Sheets £3 except colour. SAE please. Old Valve Radios £3 + SAE 9 x 3. Ensure payment with order.

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX.

(MAIL ORDER)

TECHNICAL INFO SERVICES
76 Church St—Larkhall —Lanarks

Giant TV & VCR DIAGRAM MANUALS

Brit CTVs 3 vols £45
Vol. 1 Decca G.E.C. ITT £17
Vol. 2 Philips Pye Redif. £17
Vol. 3 Rank Bush Thorn £17
Foreign CTVs 2 vols £32
Mono (Stand + Port) 2 vols £32
Early VCR (VHS/Philips) £17
VCR later models + Betamax £17
New T.V. Rep. Manuals £7.50 each
1983 Brit. CTV or Foreign CTV 4
Complete set of 15 for £105

Comprehensive practical T.V. Repair
course in manual £8.50

Large SAE brings FREE 50p magazine
inc. service sheet/details of unique T.V.
publications. Any quotation plus price
lists, etc.

Fuil size service sheets £2 +ls.a.e.
CTVs/Mus. C. £3 +ls.ae.

AERIALS

AERIAL BOOSTERS
Next to the set fitting
B45H/G-UHF TV, gain about 20dbs, Tunable over the complete
UHF TV band. Price £8.70.
BII-VHF/FM RADIO, gain about 14dbs, when on the off position
connects the aerial direct to the radio. Price £7.70.
All boosters we make work off a PP3/006p/6F22 type battery or
.8V-18V DC. P&P 30p per order.
ELECTRONIC MAIL ORDER LYD, 62 Bridge St, Ramsbottom,
Lancs BLO 9AG. Tel {070682) 3036
Access/Visa Cards Welcome SAE Leaflets

2 METRE PARABOLIC DISHES
Glassfibre Construction.
Suitable for 4 And 12 GHz £290
Polar Mounts And Feed Supports Available.
Send S.A.E. for Details
SP ANTENNA SYSTEMS,

3 Woolpack Corner, Biddenden,
Ashford, Kent TN27 88U
Tel: 0580 291090

Worlds largest collection of service man-
uals 1930 to date. From £4.50 to £35

each.
e.g. Autovox/G8/A823 £7.50 each

FOR FAST QUOTES
RING 0698 883334

BELL’S TELEVISION SERVICES for service sheets
on Radio, TV, etc, £1.50 plus S.A.E. Service manuals
on colour TV and Video Recorders, prices on request.
S.A.E. with enquiries to B.T.S., 190 Kings Road,
Harrogate, N. Yorkshire. Tel. (0423) 55885.

SERVICE MANUALS covering any radio, T.V,,
Audio, etc from only £1.95 plus LSAE. - SAE for
details. Datatech, P.O. Box No 66, Gloucester
GL1 3LZ.

AERIALS AND ACCESSORIES
North Londons Specialist Aerial Suppli
Wholasale and Mai Order.
VHF/UHF antennas, masts, brackets, cable, amplifica-
tion and distribution equipment etc. All types of aerial
hardware and software supplied. Single and muitipoint
systems planned and installed.
Send 50p for our new 1983 catalogue and price list.
S.C.S. AERIALS
(Aerlai Distributors)
26-28 Port Vale, Hertford, Herts. SG14 3AB.
Tel: 0992 50478,

SITUATIONS VACA

TELEVISION ENGINEER required full or part time.
North London area (Muswell Hill). Phone 01-340
3909.

BOOKS AND PUBLICATIONS

COMPLETE FULL-SIZE SETS any published service
sheets £2 + LSAE except CTVs/Music Centres from
£3 + LSAE. Manuals from 1930 to latest. Quotations,
free 50p magazine, price lists, unique technical publica-
tions for sale. Repair data/circs almost any named TV/
VCR £8.50 by return. TIST, 76 Church Street, Lark-
hall, Lanarks ML9 1HE. Phone (0698 883334).

EARN CASH NOW
With New Pubiished Manuals
Domestic appliance reconditioning and repair, Two
volumes only £12.50 post free. Also, a professional
guide to sewing machine repair for profit. Two vol-
umes only £8.50 post free. Both with fuli repair and
fault guides. Leaflets available.

MARCHANT (Dept TVT),
30 Chester Road East,
Shotton, Clwyd, N. Wales.

“RADIO AND TELEVISION SERVICING”’ books,
new editions for the last 6 years always in stock. Prices
on request. BELLS TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel. 0423
55885.

WANTED

INVALID HOBBYIST requires Finlux Peacock Lopt
and/or set suitable spares. Box No, 184.

WANTED. QUANTITY GI11’s or other late colour
T.Vs. No rubbish. Can collect Sussex/Kent. (0424)
439260.

WANTED
COLOUR TELEVISIONS

For Export - New or Secondhand

Any makes and quantity.

Telephone:
(0203) 714213

WANTED. We will clear any amount of colour sets
from small Rental Companies, Hotels, etc. Please
phone P & R Domestic Electrical Clearance Supplies,
Weston Super Mare (0934) 514047.

WANTED FOR CASH any videos, TV's, televertas,
test equipment or tube plants. Ring Scott on 01-299
1234,

WANTED COINMECHS 50p slot meters. Tel

Banbury 58792.

BACK ISSUES of Television Magazine required, Jan
78-Aug 82. Tel. 01-341 0750.

* Wide range of CTV's in good workin
9000; Philips G8; Bush etc. % Plenty o

7

Power Line T/Base Conver-
Makes Supply Panel Panel Decoder Video Tripler IF gence
Thorn 3500 £8.00 £8.00 £5.00 £4.00 £5.00 £3.00 £2.00 £5.00
Thom 8500 £5.00 - £5.00 £11.00 - £3.00 - £4.00
Philips G8 £10.00 £12.00 £5.00 £8.00 - £3.00 £8.00 £5.00
GEC §/S £6.00 £12.00 £5.00 £8.00 - £300  £10.00 with  £5.00

sound panel

Bush £6.00 £9.00 £6.00 £11.00 - £3.00 £4.00

COMPLETE NON-WORKING PANELS AT HALF PRICE OR LESS FOR QUANTITY

* Parts also.available for other makes. % All panels are fully tested and working. % Add 15% VAT on
all above prices. * Postage and packing: 1 panel £1.50; 2 panels £2.00; 3 panels; £2.50 etc.

TOP QUALITY TELEVISIONS

order from £25. Mono £2.50. % Eg. Thorn 3500; 8500; 8800;
working/non working (complete) sets at competitive prices.
* Ready to sell or to rent. % Please refer back to June & July issue of Television magazine.

M S ELECTRONICS, Unit 1, Warwick Street, Earlsdon, Coventry. Tel: (0203) 714213, or
M S VISION, 72 Robertson Street, Glasgow. Tel: (041) 221-2146

CALLERS WELCOME

TELEVISION FEBRUARY 1984

TEKETRONIC OSCILLOSCOPE D61A dual beam
10 MHZ as new with probes £175 o.n.0. Phone (01-888
6075, Ray.

130 VARIOUS PANASONIC MANUALS, new con-
dition. Some Toshiba & Hitachi. Selling singly or bulk.
Tel: 0632 814653 evenings.

SECONDHAND HEATHKIT signal tracer for sale,
fully assembled model IT-5283. Tel. 01-289 0598.

FANTASTIC OPPORTUNITY
Shop & Business busiest main road
into Central London.

Low Rent + Rates, Long Lease.

New shopfront, Grills, Alarm
— Bags of Space — Repairs + Sales.

Quick Sale, Hence £18,950 OVNO
202-8866 Day, 907-9232 Eve.
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DIODES 2253
A gp | All diodes at 10p or less in this w 3020 % PHILIPS DIY HOME SEC}JRITY ALARMS KITS
8? 30 gp list 20 of one type £1.00 | My 2209 10p Send for details. Prices £54 to £112.
1 T
e s | Y1 top | 7 8% 250 | 80 4 speakers £
IN 541 Sp Y 827 30p Voltage Regulators
IN914 3p Y 860 30p +5V/UAT8POS5SC 30p 4700/10v x 10 S0p
IN 2069a 10p Y 933 5p ~5V/LM79MOSCP 25p 68/16 x 10 50p
g 38(7)(11 lgl’ Y 969 sop | -8v/79Mo8c 30p 150/16 x 10 Sop
IN 4002 Jp Y 997 0p +6V/78M06¢ 30p 47725 x 10 50p
N k|l & | 2 3|, ::
p LM 342/12 30p x 1 50p
{E %82 :l': § %(0)(1)(9)b 8(3 _I%V/MC ;9(1)-2[- 2 20p 8000/30v S0p
IN 4007 5 +12V/LM 340T1 25p
IN 4148 3 | R0 WP | +isvramis 15p | 470/40v x 10 1
IN 4448 3p | R3957 sop | +18vMCI8MI8 20p 22/100v x 10 £l
IN 4742 10p | R 2%s5 S0p | +24V/78M24 30p 100/350v 70p
IN 4722 10p | R 2305 50p | MC 7724cp 40p 400/350v 70p
IN 4751 10p | R 2306 50p .47/500v 25p
IN 5235 10p | R 232272323 pair 80p | TIS 90 10p 1/600v - 25p
R R RE % | 1o - - I
p | TIS92 20p v . 70p
IN 39388 1oy | Rzsel P | 593 20p | 150/150/100/300v 750
1AV 30 10p §22’743%3=11_?0124 e gop CB Radio transistor Various Tools and Accessorles
IM 72255 lop | R2738-TIPal prd 16119 2A/40v.50Meg GPO 5 way plug 285
IR 106a 20p }(3129=‘l'll’47c 40p S for £1, 12v screwdriver tester with lead + crodip 25p
IR 3051 10p | 50080 80p Mains timer. 13 amp — up to 2 hours: easy to use, plugs into socket £
IS 164 10p U 14727 15p Sellotape PVC Electric Insulation
15 921 10p BU 105/04 80 U 19885 40p 25mm x 20M S0p 50mm x 20M 70p
IS 3011a 10p | BU 108 £ U 3832 15p | Telescopic aerials (radio) £1
{g gg;gﬂ 10p EH }%Z gp U 3845 15p | UHF Radio Aerial 50p
1o e | Bul 2 8p | MRs08 10p | Xcelite pliers £3.90
CEv 0 || Ky 5 | MR 501 10p | Xcelite snips £5
ITT 92:14 :g: BU 205 £ rﬁd‘};FSO_"ZOZ lg: )écerlites cutters . £3.90
1 1 KN Supascrew kits £2.50
e A f | e 2| e
ITT 2002 1 BU 208 60, up large aeri 75p
A 2 | ooy g
ZE 1.5 10p . oldering iron 6v/23w £2.50
BU 208D £1.30 BYX 10 6 Portable TV aerial 75
ZF 3 10p | gy £l B ; L
ZF 3. 1 BYX 36/600 35p Neon screwdriver 50,
ZF 23 .% SH 32175 g £1 [ BYX 38/300 25p | Philtips snips 3
ZF 10 10p BU 2(2)6V 231’ BYX 55/350 10p 2 way baby alarm/intercom with long leads £5
ZF 11 10p BU 500 s BYX 55/600 (Bead) 10p Phillips universal battery tester/charger, fuse/bulb tester £5
%; }g :g: BU 526 75p BYX 71/350 20p Volt/ohm test meters 1000 ohm/volt -“%;—_JSS
BYX 71/600 50p Eisenmann NICAD CHARGER 5.5V/150 ma £2
ZE33 0p | BUX & 5 | BYX 721300 20p | 12V Nicad pack. “AA" £2.50
ZF 4; 0p [ guy 71 £ BYV 95 8p | Hitachi TP 007 Battery pack 7.2v/1.6A £
2 % | Elsm 25p | BYV 9D 10p | “AA"/125V Nicad £1
P E 1580 25p BYZ 106 10p “C" Nicad £2
%gg 3.3 :09 E 1611 25p | BPW 41 15p | “D" Nicad £3
aind o | ESs 10p | BYW 56 2A/1000v 8p | Duracell PP3 60p
ZPD 10 10p E gg# :Op BZY 93 50p ¥ x {" microphone/speaker 50p
ZPD 47 10p | E80i8 og 183%\\; }gﬂg %: gognnemal ?j pmmplL&/wnh Sift mams lead (black & blue) 5 fogl
ernte rod wi
2Rt | BE 1 | Bzv 15730 30p | Xcekute 5" bent nose plier £3.50
ZPY 16 10p BZW 70c6v2 10p De-solder pump + 2 nozzels £5.20
ZPY 24 10p | TIC 106a 30p i Plastic box for 1.c.s with anti-static pad 6"x3"x{" 75p
ZPY 43 10p TIC 116n/Y 1003 35p Bush thyristor RCA 76122 £1 Can of handy oil 40p
ZPY 47 10p TIC 126N 40p ITT computer bookset 2020 £2 Flat Red LED 12p
ZPY 56 10p | TIC 206m 30p G8 20 turn 100K pot 35p | 500gm 60/40 solder reel £7
ZTE2 10p Hg %%28 333.1: Trax;vsifonner 240v/20v- 78 Clearweld glue pack 30p
ZTK 22 10 a P
%% gg }g": gllo% 106D \C/$vcvd2za(r;: (%rrcgdals g 7gR/25 Watt 25p 100 Diodes £1.50
a P tube base 18R/1 100 Fuses £2.00
Zw 13 12p | 4V 308 | Mitsumi tape motor 75p W 20 100 W/W Res. 1.5
%w 373 :g TIP 29C 2s5p | Sankyo tape motor 75p are‘x/n End ;Aus;c Center. VHF/ BF 199 20 for £1
= W 13" £5 BC 547
ZWw 310 10p TTT; ggA ggg Swiss made 250rpm/240V 1 Outy /}1‘! Stage fot music center £5 > 10C><5 20 Tum 100k pots. Rank 100 for g
ZX 68 50p | TIP30B 40p | motor very small 75 Bot £9 . Thom 9 volt power supply regulated£3.00
Y 47 10p | TIP 30C 45p circuit supplied (as previous ad) BF 470 20 for £2
ZY 72 10p TIP 31 30p Sharp tape motor 400-040 £1.50 Metal BD 124 10 for £8
AA 112 10p | TIP31A/RCA 16334 35p | Mono scan coil 110° small SONY 1400KV Chroma Panel £6 20 Slider Knobs 70p
AA 113 10p TIP 31B 40p neck £1.50 SONY 1400KV Tuner unit £3.50 6 Mixed UHF Aerial Isolating Sockets
ﬁﬁ Hg 153 “Fl; g%B g; Infra red led SONY 1400KV Touch button unit £3.50 some with long leads. Fit ITT, GEC,
nira red le:
AA 144 lop | TIP33C e | LDs7CA 15p 3 books, Electronic Systems/Guide 1o Philips, Pye "£1.00
BA 102¢ 10p . 2P | Mono scan coil £3 £1.40
BA 157 sp | TIP3sC 50P | G 8 transductor £
BA 159 8 TIP 36 sop | & ( Texas Viewdata Demder%l’ 12/80 ) Mixed Packs
I A atp | AL e (] {0 AES "Bt 15 Thom service manuals 63
P | TIP 42/BRC 6109 40mm spindle 20p 15 Panel mount rocker switch
BA 202 g; H:g%{in % e *jjﬂgch;"df\:odmlm&fm S0p | BY20414 Quantty Rd“cmnzss for £1.00 250V/10A £1.50
BA 243 8p allard M decoder BY206 25 for £1.00 Pack of mixed coloured wire £1.00
g Q g‘;g gp :H::g %: g_l]ulcng: ds:r‘:;fr: Zf,'}‘zﬂ’z’ﬂf films, = 8013214676::1 20 for £2 25 LED red/yellow/green £1.50
p SS0ntz, W005 bridge 20 for £2 201/C Holders £1.20
BAV 10 1 Tib 100 0p | Dpry e ORy kner | G touch button red Storcl | 30 Targe LED Red £1:00
TIP 112 3p | 15Kk20 20p | OMeg filter 10for £2.60 | 50 Small LED Red £1.00
BAW 21 10p | TIP11S 50 furnipots P | BY210/600 25 for £1.00 y
BB 103 10p | TIP117 sog Thomn panel 6X100 pot + BY298 3 amp/fast/R 20 for £1.50 10%20 Turn 100K Pots £1.00
BB 105A %12 £1 | TIP120 3sp | Changeover switch (Irish)  S0p | BD339 20 for £2.00 100 Transistor £2.50
BB 105Bx12 £1 | TIP125 3sp | Battery converter TA 75 for MR856 25 for £1.50 20 Convergence Pots 80p
BB 105G %12 £ | TIP 130 30p | colour TV. 12/24v Thorn BUI126 10 for £6.00 100 Sticks £1.00
i, i | TEH B | 00 i~ 12 | 2 iweritie | 8k o
2 B 5 10 for £8.00 :
BZX 46c22 1sp | TIP 130 500 ™ SyerE5 GEC amp 20 want + BU105 10 tor s6.00 | 20 Slider Pots ‘1 °°
BZX 61 9.1 op | TIP6d0 590 | Gre-amp with 4 pots + mains 25C2122A 10 for £8.00 30 Presets
BZX 61c110 g; P er unit — £6 | BF4s8 10 for £1.00 HSTVDR + thermistors, dezauss 50
T 60 30p = BD136 10 for £1.25 etc
BZX 61c20 10p q
T 6036 40p SPECIAL OFFER BF224 20 for £1.40 40 glass reed switch
BZX 61¢30 10p
40p Decca-TTT etc. 0A90 40 for £1.00 i
Box o ' | Teoar a0p FEO4/1/250AC/4 1N4148 40 for £1.00 ig Eh L QS 517 055
BZX 70¢33 gp | L6049 40p Mains filters IN4448 40 for £1.00 . :
BZX 79c3v9, 4v7, Lo 40p (grey type) x 4 BYX10 100 for £4.00 10 Gun Switches 50p
5vI, 5v6, 6v2, 6v8, Ko &0 £1 KT3 multicaps 10 for £7.50 5 Tube Bases £1.00
7vs, 11, 12, 30, T 9005 :gg 50 High voltage ceramic 1,000 Diodes, Condensers,
2 . 10p 073: ZTX 102¢ 10p BRIDGES condensers £1.50 Resistors on Bandolier £3.00
BZX Breeve 100 ZTX 107 10p | SKB2/08 L5A 30p | Mixed Mounting Kit for Power Lucky Dip 600 gram £1.00
ZTX 108c 10p KBL 005 30p Transistors S0p
BZX838v2 100 | ZrX jgok sp | KBLG@2 30p | 300 Condensers g1.5 | Jungle Bag 5Kg £500
PzXtblz 1 | Z1x 213 5 | KBPO4 30p | 300 Resistors €15 | 20 Knobs , £1.00
BZX 83c27 l& ZTX 341 10p | W02 15p | 150 Electrolytics £z.00 40 Pots, {"+6mm spindles for
BZX 83¢ 0p | ZTX ggg :g w% l‘f;s 15 Bulbs audio/TV
BZX 84c6v8x 10 2
BZX 85c8:2 :1‘3',} %% gg(l) }& GECf remote panel. Main
BZY 88c0v7 10p transformer 3/ic SAA 1025/SN S E N DZ
BZY 88c3v9 1 74141/TBA 231 £6
BZY 884v3 1% SPEC:’AELR(Y)FFER AT 2076/55 GEC split diode COMPONENTS
BV || pebhdmenes || e e TO ORDER
CV 8617 10p modules) £15 Muliard £2.50 SEE BACK PAGE
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T~
) Vrorikv
GEC portable chassis + LOPT 2114 £6 150/BK Y
Thom 1613/1713 chassis . £9.75 %(1)%3:(0\1/\v
COMPONENTS Hills 520 mulimeter + case.20,0000)/volt, fuse diode N | 100010
3 Bish teignton otested.t_logic test facility. 10meg/1200 volt.—— ___£19.5( \N{000/12K V
TAR KV
8 LI OPEsssgx SS3 8AF NEW MULLARD TELETEX SRISPEAYS o [N200/12 :
Shoeburyness, Decoder Panel (VM6230) 1500/ Yscg Red [ED 00| \ | Cam———
Panel 6101 £15. igit : Thirn 3500
igi 8 50 75
ER SEE BACK PAGE 6330 £15.00]" 2 digit LED 8 . 17¥100/100/350v £1.
TO ORD GB T/UnirPancl___ £1200\| 2digit LED + L8 with pnel + | 3/200/25/25/385v £1.00
12,00 N\MCI4 00 | 4772201350V p
Thorn Spares BY 223 80p | G8 IF Panel £z : 10p | 1507150/100/100/100/320v  £2.00
9000 tube base and panel ~ £1.50 | BY %%g/(»oo fgg (cl.s cOnve)rgence Panel 1200 §3g$§0\\\ —_ |-2500/2500/63v 50p
£5 | BY ate type o ——  ~30p 7 0 50p
28% Front Panel (remote)  £8 | BY 227 15p | Gg Line O/P Panel £12.00 | 11100 5P | 130/500/300/300v 70p
$800/9000 remote unit U705 L e 30 | G8 Power Supply £12.00 | 17100 x 10 30p | 400/200/200v £1.70
e g6 | BY 229/400 10p | GBIF& Chroma as | 47m100 5p [ 300/100/100/16/275v e1.50
9000 Frame panel £8 | gy 237 Sp G11 IF Detector £3.00 140/100 25p 100/200/3(2)(5)v375 5 S(l;
9000 Cyclops panel £1.50 | BY 254 10p Complete CVC 825 Chassis (both 470/100 20p ;3%38; 100532/;2/300‘/ 200
8000/8500 timebase panel £8 | BY 255 10p panels) UHF 40.00 20007100 70p L 3 o
CICHTEEELLY) Cramm ] )| M 105 | oI SASaco SAsTo. age | 800/160 S0P | 400/200/200/350v
1 .
el 8| RY30 | Hiekan rmdowny | Sgzosmen | S0 o0
e & |Bysz7 108 | LC.SLA3TE £3.90 111250 Puise 5p| 2750 £2.00
4000 Power supply £3| BY 407 10p | 7909B RANK IF Panels ‘ || S £1.00
- 5 10p : G110.47/250 P | 300
1600 Mains lead, switch BY 602 Export 5.5MHz 2 1.C.’s 250 10p | 225+25/380 70p
3500 6 push button + cable F 247 10p | TB'A1205B TCA2705Q £2.50 | 2.2250v 500/100/100/350v £1.50
£1.50 3102 50p 3n3/250 A.C. 10p
form 5% | XK Z743 RANK IF Panel
T60S I¥NPN T66 80W6A  10p | XK 3123 300 | Export 5.5MHz 3 LCs 397250V 15p YT Panels
9000 Sound output panel £1 | Thom 10p TBA750+SC9504P+ 4n7/250 tested SKV 25p CMA 10 £2.00
3500 Focus unit £1.50 | Hitachi 2A/1500V metal case w;re SC9503P £1.50 221250 15p A £2.00
4000 thick film. end ) Pye G11 Front panel with 477250 10p ) cmA 30 £2.00
00S1-012-E002 ::: Line Transformers o ;ﬁ;ﬂlﬁ;dws tuner pots, 6 pb % 00 100/250 “23'5, CMA 40 £1.50
0081-012 0108 38 Trans. Philles £1200 | GEC Vicap VHE/UHF tuner md | Gil 470350V on | MC 1022 e
00S1-018D £1) G11 Split Diode : O/P PC 706B3 500/250 P | CMC 16 .
hermal cutout  75p | CVC820 Split Diode ITT ~ £1000 | 1E+ sound O/ 200 | GEC600/250 60p | CMC 38 £8.00
3300 2amp thermal cuto % | CVCad spht Diode ITT  £10.00 | (Export) £12, P | MC 38 e
3500 IF panel £2 | Fhorn BIW ADSIORF + Stik + GEC Line O/P PC 659B3  £10.00 | 700/250 D S £1.00
3500 Frame panel £a ) ood £1.50 | GEC Power Supply £10.00 | 3007250 39p | EMC 52 £15
3500 Video panel £5 [ CEC 2040 £5.00 | (Expor) ) g 32/300 200 | SMC 37 £6.00
3500 Line panel £5| GEC 2110 . £1.00 G11 dynamic correction panel £6 4/350 5P | CMC 58 £8.00
Export 3500 IF panel  * £2 | Mullard AT 2036 g(s)g CV“(Eszlgpl:lrtog;;p;nel with sliders -;4 8/350 lgp CMC 39 g%
it, 11ic, transformer, Pye mon a ma T 12/300 p | CMC 67 .
5;;" s Voit unit £2 | Rank mono T704A £3.50 | CvC 40 PUSH BUTTON-ASSY o0 £1.50 | CMC 6772 £4.00
IC board with set of SN74LS  £1 | CVC32 ITT A £7.50 | wieh stiders: complete with lampi\d 4.TM/350v 10p | CMC 68 £4.00
GEC Portable Line Trans. X = : b 10
4080 "‘f\‘\;be ?ase 5:: EHT Split Diode Leads £1.00 £2 [ 16/350 ;ﬁp 8:443 :lé a 5.(')0
3500 Al pats 1 £7 N 7 EC Convergence panel £Y. | 33/350 P CMD 33 £5.00
UDIAETE I Triplers “I' Universal Focus. Fits Pye, Thorn \ 50/350 10p CMD 40 £5.00
3\)7.?’;;;5‘;1;38(1 f\daplo( 240\23 sp | 1 TEZ Rank } = and Decca Units ' 0/350 30 CMp 41 £5.00
6V/7. i - £4, . TR 40
h . KT3 [™Large Type ?51» 0/350 P £2.00
Rank/Toshiva preh unit | Go Philps £4.00 | pecea Small .- " . Tpi Ao 335 5P | CMF 26 £2.00
2 banks of 3 PB unit. Pye 731 £2 | GEC 2110 £400 | KT3 Focus Unit o ::P/ 2207385 5P | OMF 31 £1.50
4 Push button unit preh £1.00 | 9500 Thorn £4.50 Folclqu Rod- “Z . ey 08 330/385 CVC 820HT fgp CMF 40 £2.00
f G11 focus 0.1/400 P £1.50
s,f:;“gg‘é?ge‘?:f{y‘f " g7.00| 2040 CEC ‘;’g ITT Small for use with Split KT3 E/W 39/400 20p | ML £1.00
7 Push button for CVCS ITT £8,00 | GEC TVM2S Tripler 24'50 Diode S0P | seK/a00v 20P | (MK 12 (untested) £4.00
KT3 12 Push button unit ~ £2,00 | G8 Philips b TV1I 50p | 8/400 15p | CMK 30 (untested) £4.00
KT3 (Export) 12 P.B.u £2 | Decca 80 100 £4.50 | Remo TVI2SP ggp 33/400 209 | DN 20 £1.50
6 Push button Unit Thorn ~ £1.00 | LP1194 Pye 731 £3.50 wii 50: 400/400 40p | VAN 2T £1.50
6 Push button unit for GEC 2040 Grundig TVK 52 £2.50 TVI8 60p 394K /400V 20p CMN 40 £1.00
and ELC 1043/05 £6.00 £3.00 : £1.00 | 220/450 40p | CMN 45 25p
> 11TBQ V20 15p
6 Push button unit PYE 713 £7.00 4.00 TV45 50p 0.1/600 CMP 10 £2.00
. 11THY £4. . 15p £2.00
7 Lamps for P.B./Unit 10p " Thorn 14/1500 rec stick sp | .047/600 CMP 11 4
D22 for Pye 18" colour 0+*+ 0.047/1000 10p | cmp 30 £2.00
Mains Droppers rtable £4.00 16 Button Key Pad 1 to g 16 3 300
Pye 731 3+56+27R s0p E‘; ;‘193/6,‘ £a00 | ** 4 blank (Cherry) £3.00 g.?/ll/(l)%o |0$ CMP 40 Pl
60, 3 - . CMS 11 2
Thom SOI71KS £100 | BG 100/41 €325 | Lone  Comdesers op | 1571000 20p | CMs 40 £2.00
120/20/20/48/117 £1.00 | 50061 £3.25 | [500/16 20p | A47250VAC Pl cMu 12 £10.00
4000 50 / 47/1000 50p £8.00
270/10/6 for Thorn 401 p BG 200/43 £3.00 3300/16 20p d 10p | CMU 14 d
18/320/70/39 £1.10 10000/16 25p | -001K/1250 P | MU 30 £7.00
Thorn 50-40R-1K5 50p | T{text ultrasonic rec'r panel £14.00 15000/16 50p 0.0047/1500 10p [~ 20 £7.00
Ae Socket & Lead Video cassette lamps on lead. 3300/18 20p .005/1500 10p | oMU 45 £5.00
GEC, ITT, Philips, Pye 25P | 12-14V. 50p or 3 for £1.00 | 4725 Sp | .0105/1500 109 [ iz 30 £5.00
each | GEC 8 touch unit assy complete 470/25 Sp | 1n8/1500 15 AT £5.00
Rank Toshiba Tube Bases  30p | with all LC.'s + pots £6.00 | 680/25 . 5P| 202/1500 15p | GMC 120 £2.50
Speakers G11 E.W. coils £1.00 | 1000725 Radial 10p | G11.11000/1500 15p | SR 64 £5.00
4G11 250hm  £1.00 q 1500725 10p | 61/1600 15p .00
6% 3 ohm £1.00 | G11 6 Button Key Switch  £2.00 3300/25 20p G11.8200/2KV 15p TMN 2
;2(?2; 80 ohm ';Op G11 Transient Suppressors 4700/25 25p Y 1/2.KV 20p | VCA 20 £10
5x3 50 ohm s0p | 245V 10 for £1.00 | s5000/25 25p 100/2KV 15p | VCA 21 f;g-%
53 35ohm  70p| G11 Scan Coils £5.00 | 37055 22 | 309KV 15p | YMC 26 £5.00
5x3 [Sohm Pl G11 100K wnerpots 12 for £1 220075 Sp | 0.00152KV 10p | YMC 3% as £4700
$§‘3‘ 70ohm  £1.00| KT3 IF panel £6.00 | 230140 5p | Sn2/2KV :gp VMC 51 £5.00
$x3 8 ohm 70p | KT3 AE Sockets 25p 400/40 20p 6n2/2KV lsp
7x3 16ohm  £1.00 OV 6 Amp TO66 O.P. 1250740 20p | 200/2KV P Hand Sets
57 di l6ohm  £1.00 | NPNPNP 8 mp 25 | 1500740 20p | 200/2KV 15p | Transducer Hand Set Insert,
5" d§a 8 ohm £1,50 | Trans. pair 25p 2500/40 25p 2n2/2KV 15p | crystal, transducer, SAA 1124 &
¥ ('1‘? 4 ohm £1.50 | 5 button touch tuner BBC1/2 1000/50 20p 7500pf/2KV 10p | lead ) . £3.50
6 y dia 3 ohm £1.50 | [TV1/2 video with ic SAS 560T/ 1250/50 25p 4n7/2KV 15p | Thorn 4000 insert with 7
2’% Gia 8 ohm 75p | 570T ) £7.00 1 2000/50 200 | oKV 15p | buttons £5.00
2 diaa ety 75p Control panel 5 sliders + mains 3000/50 25p 20n/2KV 15p | Thorn 9000; 2 bution sound +
37 dia Gt 60p | lead ] £1.50 | 55063 LA 0082/2500 15p | channel Eﬁ.gg
T G11 8 touch button unit replaces 15/63 S5p y 10p | PeccaRC 11 X
Metal Wire Ends U £20 /63 Bipol 15p 150/3500 P | Decca RC 12 £14.00
TD15 boost diode 1500V 20p old 6 PB.U. base unit for §20 ‘1‘06363 o 6p 1800/4KV sp Gl1 Infra-red full teletext £19.00
Diodes 10 Eurs chacs Do v £4.00 | 2200/63 50p | 4.7nf/SKV 10| ¢y Ulrasonc fl teltes o
gz }%; 10: GEC Line O/P Trans. & Rec Stick Infra Red and Ultrasonic G11 Teletext Decoder Panel . - £|£353 (?62/?)36 102 an £16.00
BY 134 10p | for Portable £3.00 RANK & ITT Mains Remote On-Off Switch (720R) E1is0 Philips. 2 button £8.00
BY 176 25p [ CVC 20/25/30/35/40 decoder RANK & ITT Mains Remote Switch 2865 ohm 150 | Rank Tfranred £10.00
BY 179 40p| panel £10 RAN& & nST _R;mole Switch 2800 ohm 0w | Dynatron-Full remote CTV 62
BY 184 25p 30/35/40 decoder G11 Mains Switc 30p | 63,64 £19.00
BY 187 10p Ca\l/l(ejl ?Eﬁiélé’é) 10 de £5 | [ITT Mains Switch 4 amp w: Philips full remote KT3, 160928/
BY 190 aop| P g5 | GEC Mains Switch 4 amp 30p | 20C934; 7228/7324; Ki2 26C
BY 196 30p| CVC40/45 IF panel Petrick Mains Switch 4 amp sop 797/le 66K 1826 £12.00
BY 198 10p| 40K Transducer 50p THORN Rotary Mains Switch 75: G11, Full remote top button
BY 204/4 8p| PHILIPS NESIIN £1.20 | G8 Mains Switch SR s0p | assy. £12.00
BY 206 8P| | M337M Re 30p | Mains Dropper PYE 3R5+15R+ 24p | GI1. Full remote repair service
BY 210/400 sp & Thyristor 600/4 amp C106/2 20p | (exchange unit) £12.00
BY 210/600 8p| 20 GEC Black Spark Gaps  £1.00 1 G/} pren Red LED P/Button for C.H. Change 500 | Philips infra red full remote 9
BY 210/800 10p| Gl11 Line Driver Transformer 35p gcgls( rIl()'SH]B/,‘\ffo'ansduclors TPC-2011 P channel for 60 CP2605 £6.00
International Rectifier EHT Diodes G770/HV34 6KV 3 for 8p ains on/o K +SOK + 500K Pot on Panel £2.00 | Philips infra red full remote 12
6A/600V Stud Diodes 20p EHT Rectifier ! 10p ;gg?nx +11200]f,:502(33 vSO“ battery convertor for portable colour | channel for 60 CP2605 Hzé(l)g
6A/1000V Stud Diodes 20p ;vsufi :;1;1; %‘f;’KE/P op | TV £12.00 Post £1 | KT 3




Transistors 15p
Rp | A2z 15p
00 | SN76115 %
SAA{% g.oo g:;g;g}) :15.?1'6 ﬁlczlzl 'é:
A
OMPONENTS SAAS0D f0 | SN7es27 g0 | ACIZE 4
gl s c SAAS000A £3.50 SNip el £Lo0 | ACL3 i
Mullard i A ignton SAAS01 SN76 38
ELCI043 (Ex Panel =5 63 B"h°pgts°s'gx SS3 8AF SAASDIZA a% SN 0200 Acls o
g 88, SAA 5.00 £3.50 C153K
ELC1042 £7.00 Shoeburyn Y SERVICE 0 £5. 545 A 15p
. SAAS03 3.50 | SN76! £1.00 C142K
ELC2000 £10.00 SAME DA ailability. 0 2 546 &) 15p
- AAS504 40 | SN76 30p C169
ELC2004 £10.00 . ubject to av. N S OA £4. 550 & 15p
ms s t Cards SAAS04 3.50 | SN76 30p |\ 176
ELC2006 £7.00 Allite : No Credi 050 £3. SN76352 A 15p
Eicmommetey  Em | AL tal Ordor/Cheque EEONE ew w2
E ne b ta 60 : SN7662
S on pa Pos hen £1 SAS5 1.00 50p | L Ci79
Mullard 1043/0: £7.00 % VAT, t £1L S50 Al 15p
ullard Add 15% oas SAS570 1.00 SN766. 40p C186
U321 (UHF) M £4.00 t for overs £1. 76660 A 15p
m age Rd. SA5660 £1.00 | SN 50p |4 cig7K
U322 (UHF) £5.00 Add Pos t 212 London Rd., 6620AN 15p
\ AS670 4.40 | SN7 £1.00 C188
V314 (VHF) , £7.00 llers: To shop a 2-332992 S £ 6666 B A 15p
8 - SL901B SN7 73 | AC188K
U341 UHF £5.90 Ca hend. Tel. 070 H £6.00 | 705000 20p
3/05 Thorn outhend. SL91 - 75p | Acv18 5,
5,551' (\)/“/C/ap Mitspmi £4.00 s HAPPY NEW YEAR %\9,52%/? P S0p 2{3323%“ ‘333 ACYZ; gog
UHF £3.00 40p 0 £1.50 783P3C ADI14 50p
-M-200 TAA47 UA 49 .
Portable & rotary Tuners S"‘"y‘)s& RN D0 Pt re el o o200 e TAASSO Ton BTio T i ADlei/ie2  pair e
o KD 4P.B. Mech. AAS B 50,
e e | RN | U dx M A EEe. E B <5
o LA o
N ) THORN 3500 4P.B. MCCh Tuner BTT6016 £1. TAA621 £1.75 BTI Og/l(]/\ 70p AF239 25p
type HF (new 00 4P.B. Mech. 37B £1.50 TAA661 50 BT13 30p 67
Mosfit UHF/V £10.00 | THORN 80 Mech. Tuner | grre018mML2 & esi £1. BLl AF3 £1.75
sl ey ety S Alnent oo o ey BTT6218 e TARSY 553'; TCA270 100 el ¢
SONY 1 kit for sound on Allnew BTT8124 00 | Ta7315AP TCA270Q 1.00 30p
TV Sound tuner £9.50 postage each 8224 £1. TA73 AP 40p A640 £1. BD138 20p
e odes BTT: TA7607 TC £1.00 229
Sl finerunzt 700 oo 2| cazroae o0 || el 40y | TCA660 £100 | B2 438 on
%lgm Tuner PANEL w';‘ho ; :ms }80‘, | Cadrocw 50p TBAIZgQS 50p Tgﬁ%ggo £LO0 | | ot sink gg:
rs mp 1 270CE TBAI12 T £1.00 D507
6x 100K pots + curso D || i £1.00| CA £1.00 SA 1 40p AT40 B 3op
0AE TBA120 4p | TC £LO0 [ pheng
TUNER f6.00 | Deat 80p [ CA92 50p 0B . A800 B 30p
LITT 40 1310 TBAI2 TC £1.00 | prcio
U321 on pane GTR DL20A £1.00( CA 50p 0SB 1 e | TEAs00 B 30p
S Sylvania 5Q TBAIL2 £100 | T £225 D517
Tuner unit VH £2.50 | 5l% £1.00 | CA306 50 | 1BAI20S0 : TCEP100 00 B 30p
deon MTS 900 ith ELC 0 100 | CA3089Q i S0p Q t0 | BDSIO
¥;10m 3500 tuner panel wi £7.00 gt%o £;«)p CA3094AE 51535 §gﬁ{§3lcj c,‘“?.s ¥g§\£‘2“%% ::% nggg %:
s Y . d B
:‘403:;?(15 ;Fl);eo MOd"law"m,ders E]l‘) lzulLlumim?"Ce Li (e 8;:?11 22?48 ;g: ?g:ég?l e }:gﬁig%/\ :}g BDS4‘2‘D m
ot ideo tape re " N nance Delay Line 50p A - BDS6 40p
Application, vi closed Luminan : 500 | Cpasio BA395Q TDA1060
T{)/camems v'de(:;gimsfzm Data MDL-CBL Min 4P| SM7492 fgp ¥BA3960 51720 TDA1151 5133’6 BDﬁig 50p
circuit TV, CC.LR sy 000 |31 Fuses 120 | HEF001 10p_| TBA% £1.00 | TDAIIT) £L00 | 8046 pris
in .
T R [ BellogLec g L3 HEFiio——. 135)| TBAMGr e | TOATA  Ho e
vr design in low Splitter 3.00 | H * 30y £1, p) BDS6! 20p
5 latest Co-As Sp R £3. B 480Q TDAI141 00
Viosound. The RF output dulator CCI HEF4053 00 | TBA. £1.00 £1. BD807
: h DNR, UHF Modulator iod 20p £2. 510 TDA2010 50 30p
noise fitted wit £30.00 d Emitting Diode M913 00 | TBA £1.00 £3. BD948 2
i Infra Re Lamps =SAA  £2 A510Q TDA2140 100 op
and audio 3 (Fits 286H Small Neon M1024=¢ £200 | TB £1.00 2522 £100 | BDXTS £1.25
ia UHF VHF F6013 NE MI1025=SAA 00 | TBAS20 £1.00 | TDA £1.00 | Lo
Sylvania UH £6.00 | o LP1162 2 £1. TBA330 . TDA2532 80p i 20p
Rank) £6.00 ullard § Watt Amps. 75p | MC476p 75p ] || AR BF1 20p
Sylvania F6003 £6.00 ,’;‘ew _ MC1307 75p TBA5‘;80 e || sl £L.90 | BE121 20p
5§|vania UHF gggzoa £6.00 “T.V. Tubes £12 MC”iS S50p ¥§ﬁ§60co EL00 TDA2575A 3% BF'%; 20p
ia VHF B itachi MC13 ] £1.00 -09 1 BFI
Decea Bradtord Tuner 5 00 | 127 A311300 Hitachi =1 Mci3s e TBASTO Sip | TDA2SEI 1.0 | By 20
Sl DX s | 1583 Totepraid Cireui MCLa001 i% | TBAGH oo | TN e Brigl oo
Smal nteg 1.50 002 TBA651 i TDA2 £5.00 164
Auto Changeover n Panel £7.00 C76003 10p | MCl14 1 25p 73 £1.00 TDA3600 ‘00 | BF 30p
o w | AMZSLS23pC wp | MCLA013 el R e R t1.00 BF180 B
nt BAV40 C14066 TBA750Q £1.50 | TD £1.00 | oo
SrsierlEdmamn e M 15p 0 DA2002 B 2p
each or Yy 0] \iCl4069 TBA78 T BF182
25C2073 o |BCI47 10pl MiC1as1a oo || AT 7o | TDA2640 £1.00 S0 o
10p A £1.00 | 5349y 20p| M 80p S P A2680 B 10p
BFT43 8p | 28C2122 15p | BC350 MC1748 ~*155 )| TBABIOG T0p TD. 00 £1.00 | Leio4 10p
BETE4 2p | 25€2229 15p { BC365 10n] McMa2114 .-~ ST TBAB20 £1.00 | TDA2690 £1.00 | opios 10p
BFWI1 o | oo sae P | BGeS | £250 | TBA890 £1.20 | TDAZS93 £1.00 | BE1OS 10
BRX29 25p | 28pTBOTO3 15p- ’aca?g 10p ML231 £1.20 Tgﬁ‘;‘;‘.ﬁ e || LIk £200 ( BF197 10p
BFX 6A BC4 L23 TI 1.50 £3.50 | pi)og
BFY30 30 | 380200 thon [RCéls iop| ML22 e (| St fio0 | TDAISG0 £1.50 | pEISS e
416 £1, 50 d TDA3571Q 0p
Bhave 15p | 2SK30A lop | BC4l6 30p ML2378 o || R i || S o | Br200 10p
BFY 25p | BCI 10p 10p| M153g £3.00 | T £4.00 3 £3. BF222 15p
BPW4l 40p | BC108 sp | BCasd 100 MI239 00 | TMS1000NL 200 | TDA940 30 | gpy%g
. £1.00 NL £ 4LS 125AN B 20p
BRC116 15p | BC109 10p | BG4S 10 \imis3s7 TMS1943 00 | SN7 15p 38
56 Mi £1.00 £4, 418132 BF2 16p
BRX43 10p | BC113 10p BCjbo 2P| ViMse11 75 TMS9980 £2.00 | SN7 S0p | Broa0
P y 516 40p
BRX48X 30p | BCI14 10p | BS 10p 5840 TMS9901 00 | SIL4 50p 44
BC462 10p{ MM £1.00 JL £2. 861 BF2 20p
BRYS6 op | BC115 0 463 (4 4100 TMS2716 £2.00 | SNI16 £1.00 F245b
BSS68 :0: BCi16 50: 38478 :2 :%5455 (Dolby) 2(5): TMS3529 £1.50 leéSgij:: 50p gFZS(: ;g
LR 10 | B 2p BCs27 10p| NESSSP (|| LnEs e || £100 | ppo5y 259
BSYY5a 20p | B 10p | BCS3 10p| NES5S5 3op | TX £3.00 28N 50p | gposg 25p
BTYS0 17p | BC125 10p | BC546 10p( 3 3 30p | TMS9902 RAM SN2977 10p [ Bpose 15p
BSX19 17p | BC139 25p | BC547 10p| 5bTeno 3ob Up02114_C 4K s RGP30G 10p | pooes
p P Ald 25p
BSX20 30p | BC131 25p | BCS48 191 Gpreoi 400ns 75p | MPS 100 | BFX63p
£1.00 p 'Ad3 B 15p
FT3055 30p | BC142 25p | BC356 10p1 op A6l ULN2216 50 MPS, p | poes
B SA £175 P 13005 B o
TCES2 sp | BC143 10p | BCS 10p) g6 SN29848 £1.00 [ MJ 25p | ppo7
C558 10 £4.00 7 . ESIT B lop
2N930 8p | BC147 10p | B p A1020 SN7410 70 MJ 28p [ pEs73
BC559 10p| SA £4.00 7 P JE340 lop
2N2221 8p | BC148 10p (geg3s SAA1021 0 | SN7416 20p | M % | gpy7a 5
sk 25p £2.5 2N TE660 25p
2N2222 BC149 0 X31 AA1024 SN747 £1.00 | M 25p | prisg
2N3055 ‘}3}; BC153 ]'0: ggxu SOl S 1300 | IN7410BAN £1.00 | MIE66I £1.00 | BF324 ;“o:
N ElE B 3 HE | N RS R aE e
2N3703 BCl57a AA1074 i SN7600: 1.00 50p | BE3es
N e | B 25 B85 gg}%;‘(melan) | AAm: b S de | Webe Biser 120
2N. s0p | BC 10p 25p| SAALL2 £2.50 SN £1.50 Sl iode BF391 10p
3583 171 BDI3 30, 30 i 76013ND Sanikron Di
N304 15 | BC172 o BDI3 38 30p SAAL || S S50 | SKEIO308 i BEls 3p
IN3906 10 | BCI173 iop | BD13272 2op| ot e 0500 | SNaeos : s BF423 s
2IN4355 £1.00 | BC173 10p | BD1% 30| 2aa1250 - : S TV Cry BF448 20
IN4432 £1.00 | BCI182L 10p | BD136 o - 3 Pin Blue 200 ( 4 433619 BF450
2N4444 40p | BC183 10p [ Bpiag 333" Filters 15p | (fits most sets) sop | 4433 D ﬁ
2N5296 50p | BC184 10p | BD175 25" 5-5MHz 30p | BLY49 Sink 20 for £1| g'geoo3g BF459 30p
2N5496 30p | BC187 10p | BD176 51'08 6MHz Sp | L.C. Heat Si t Sink £1.00 mall BF468 30p
2N5983 40p | BC204 10p | BD182 70p| BFU455K 20XTOS Hea Iy Large or s SOp each BF469 20p
2N6099 a0p | BC207 10p | BDI83 0p 4 CVC 9 power supp BF470 sop
2N6109 sop | BC212 10p | BD202 60p s BF480 10p
ZNeI0 20p Bczii lop | BD294 20p CVCI zo/2lo £2.00 BF594 10p
Neais g "% 1BD222 a0 BLEED E—Zfanlg‘z/lzzol‘t3Pi".'TT e 10op
2X 2N66Y9 on s0p NBC238 o BD224 30p( Bri19 £L00 | | MFD 4 Amp Mains S0p i 30p
dat sink ® I’Bc230 8p | BD228 soo| BTIZ0 dop | Filters ier .1/250v/ BF760 1%
233407 Sanyo 10p Bng(l] 10p | 233 33’,; gllzlc";hy}islof m lﬂg‘%?;'ﬁ,i;ihassls S0p BFT34
BC 0 D235 N Cvi . itch 25p
2B374 10p | BC232 iop | BD23 15p| Decea 80-100 Pl T R T
25B566 10p | BC262 20p [ BD239 30p s DIL - DIL 16 Pin x 10 £L00
25C381 50p | BC263b 30p | BD243¢ 50p Mullard P Colour : £1.00 in x 10 £1.00
35C458 op | BC293 10p | BD244 30p Filter RW 153 40 Pin x 4 £1.00 18 Pin A £1.00
25C515 10h | BCS0g 30p | BD250a 20p U TV Filter 42 Pin x5 80p 28 Pin x 10 S0p
35C732 :g: BC%S(IJ 30p Bg%g%a 50p VALIO4 lS: Mutlard Su{?:%‘())\{g: 28 Pin x fO 70p 8 Pin x
25C733 10p | BC3 30p | BD253 0P| pI266312 15p | Filter RW 40p | 16 Pin x 75p -QUIL
25C P | BC303 7p | BD331 20p| 1 R E ilter Pin x 5 QUIL 1.00
28C828 £1.00 p P PTH451 AO 20p | TV Fi t 24 Pi 70p > 0 £1.
. BC307 7p [ BD332 20p : & PT34 20p Scan Pin x 10 16 Pin x |
2SC1030 P 73b 37P Fits Pye & C G11 Line £1.00 | 14 Pin 80p
2SC1172A :g: gg;gg lop ggim %gp gl;gausiﬂg Thermistor {fits 20p | P.C.B. PCB 30p | 18 Pin x 10
28C1173 20p BCE}Z?/—‘-\LSP\ BD433 25p most sets) stor 75p | ELC 1042 P.C.B.
35C1311 20p | pCa28- 150 TR0 50p| GEC Double Thermis
25C1419 BCI28/338 pair BDI 0
20p 10p ~ 30p
2561536 20p\| BC T = 10p | BDSO1
iv




	Television-Servicing-UK-1984-02-OCR-Page-0001
	Television-Servicing-UK-1984-02-OCR-Page-0002
	Television-Servicing-UK-1984-02-OCR-Page-0003
	Television-Servicing-UK-1984-02-OCR-Page-0004
	Television-Servicing-UK-1984-02-OCR-Page-0005
	Television-Servicing-UK-1984-02-OCR-Page-0006
	Television-Servicing-UK-1984-02-OCR-Page-0007
	Television-Servicing-UK-1984-02-OCR-Page-0008
	Television-Servicing-UK-1984-02-OCR-Page-0009
	Television-Servicing-UK-1984-02-OCR-Page-0010
	Television-Servicing-UK-1984-02-OCR-Page-0011
	Television-Servicing-UK-1984-02-OCR-Page-0012
	Television-Servicing-UK-1984-02-OCR-Page-0013
	Television-Servicing-UK-1984-02-OCR-Page-0014
	Television-Servicing-UK-1984-02-OCR-Page-0015
	Television-Servicing-UK-1984-02-OCR-Page-0016
	Television-Servicing-UK-1984-02-OCR-Page-0017
	Television-Servicing-UK-1984-02-OCR-Page-0018
	Television-Servicing-UK-1984-02-OCR-Page-0019
	Television-Servicing-UK-1984-02-OCR-Page-0020
	Television-Servicing-UK-1984-02-OCR-Page-0021
	Television-Servicing-UK-1984-02-OCR-Page-0022
	Television-Servicing-UK-1984-02-OCR-Page-0023
	Television-Servicing-UK-1984-02-OCR-Page-0024
	Television-Servicing-UK-1984-02-OCR-Page-0025
	Television-Servicing-UK-1984-02-OCR-Page-0026
	Television-Servicing-UK-1984-02-OCR-Page-0027
	Television-Servicing-UK-1984-02-OCR-Page-0028
	Television-Servicing-UK-1984-02-OCR-Page-0029
	Television-Servicing-UK-1984-02-OCR-Page-0030
	Television-Servicing-UK-1984-02-OCR-Page-0031
	Television-Servicing-UK-1984-02-OCR-Page-0032
	Television-Servicing-UK-1984-02-OCR-Page-0033
	Television-Servicing-UK-1984-02-OCR-Page-0034
	Television-Servicing-UK-1984-02-OCR-Page-0035
	Television-Servicing-UK-1984-02-OCR-Page-0036
	Television-Servicing-UK-1984-02-OCR-Page-0037
	Television-Servicing-UK-1984-02-OCR-Page-0038
	Television-Servicing-UK-1984-02-OCR-Page-0039
	Television-Servicing-UK-1984-02-OCR-Page-0040
	Television-Servicing-UK-1984-02-OCR-Page-0041
	Television-Servicing-UK-1984-02-OCR-Page-0042
	Television-Servicing-UK-1984-02-OCR-Page-0043
	Television-Servicing-UK-1984-02-OCR-Page-0044
	Television-Servicing-UK-1984-02-OCR-Page-0045
	Television-Servicing-UK-1984-02-OCR-Page-0046
	Television-Servicing-UK-1984-02-OCR-Page-0047
	Television-Servicing-UK-1984-02-OCR-Page-0048
	Television-Servicing-UK-1984-02-OCR-Page-0049
	Television-Servicing-UK-1984-02-OCR-Page-0050
	Television-Servicing-UK-1984-02-OCR-Page-0051
	Television-Servicing-UK-1984-02-OCR-Page-0052
	Television-Servicing-UK-1984-02-OCR-Page-0053
	Television-Servicing-UK-1984-02-OCR-Page-0054
	Television-Servicing-UK-1984-02-OCR-Page-0055
	Television-Servicing-UK-1984-02-OCR-Page-0056
	Television-Servicing-UK-1984-02-OCR-Page-0057
	Television-Servicing-UK-1984-02-OCR-Page-0058
	Television-Servicing-UK-1984-02-OCR-Page-0059
	Television-Servicing-UK-1984-02-OCR-Page-0060
	Television-Servicing-UK-1984-02-OCR-Page-0061
	Television-Servicing-UK-1984-02-OCR-Page-0062
	Television-Servicing-UK-1984-02-OCR-Page-0063
	Television-Servicing-UK-1984-02-OCR-Page-0064
	Television-Servicing-UK-1984-02-OCR-Page-0065
	Television-Servicing-UK-1984-02-OCR-Page-0066
	Television-Servicing-UK-1984-02-OCR-Page-0067
	Television-Servicing-UK-1984-02-OCR-Page-0068



