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

Z1 300 mixed 4 and 4 watt and minia- 720 10 Assorted switchesincluding:
ture resistors £1.95 Pushbutton, Slide, Multipole,
z2 150 mixed 1 and 2 watt resistors ~ £1.95 Miniature etc. Fantastic Value £1.20
Z3 300 mixed capacitors, most types 721 100 Assorted Silver Mica caps £2.20
amazing value £3.95 722 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 £1.45 725 10 Spark Gaps £1.00
8 100 mixed High Wattage Resistors, 726 20 Assorted Sync Diode Blocks £1.00
wirewoundsetc. £2.95 727 12 Assorted [C 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 YDR’s and 730 40 Miniature Terry clips,
Thermistors £1.20 ideal for small Tools etc. £1.00
Z13 11b Mixed Hardware, Nuts, Bolts, 231 5 CTV Tube Bases £1.00
Selftappers, “P” clips etc. £1.20 732 10EY87/DY87EHT bases £1.00
Z14 100 mixed New and marked 733 20 x PP3 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 235 12 Sub Min S.P.C.O. Slide
Lots of similar types ONLY £4.95 Switches £1.00
(Z14A) 200 Transistors as above but 736 12 Min D.P.C.O. Slide Switches £1.00
including power types like BD131, 737 8 Standard 2 Pole 3 Pos Switches  £1.00
2N3055,AC128,BFY50etc. £9.95 738 4 xHP11 Batt Holders
YA 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. ! £4.95 740 100 Miniature Reed Switches £2.30
Z16 201N4148 Gen Purpose Diodes  £1.00 241 100 Subminiature Reed Switches  £4.20
17 201N4003/10D2 £1.00 742 20 Miniature Reed Switches £1.00
Z18 20 Assorted Zeners. 743 12 Subminiature Reed Switches £1.00
1 watt and 400 mw £1.50 ZENERDIODES
High quality COAX PLUGS, 0v7.2v7,4v3,4v7.5v6. 6v2,6V8.
snlvger %Iateg pm, grub screw R.B.M.USERS 7v5,27v. 30v. ALL 400mw.
fixing. 5 for £1 LOOK! [0of one value 80p
COAX COUPLERS 5 for £1 No more messy soldering. 24 pin 10 of each £6.60
COAX FLYING L.C. sockets for SL90I etc. 1.3 watt, 12v, 13v, 18v, 47v
SOCKET 3 for £1 SPECIAL OFFER: § for £1.00 10 of one value £1.00
T 100 for £12.50. 10 of each £3.00
ELECTROLYTIC DIODES
1uf 350v 10 for £1.00 25 x IN4002 £1.00
22uf 63v " 20 for £1.00 SPECIAL OFFERS 100 for £2.50
4uf 350v* 10 for £1.00 100 Assorted Polyester Capacitors. 20 x IN4003 £1.00
10uf 25v 20 for £1.00 Mullard C296's and others 100 for £3.00
22uf 16v 20 for £1.00 160v-400v only £2.00 20 x IN4005 £1.50
100uf 25v 20 for £1.20 100 Assorted Mullard C280's 100 for £5.00
160uf 25v* 20 for £1.50 Cosmetic imperfectsetc. £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 Electrolytics Cosmetic imperfects
470uf 25v 10 for £1.00 cte. £2.00
470uf 35v 8 for £1.00 PACK OFEACH £5.00 10 x BYX10 £1.00
1000uf 35v 6 for £1.00 12 xBY127 £1.00
1000uf 40v* S 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 7 4t 6A. 100V. Bridge Rectifier.
22uf 375v (3 pin) sop Uplesciibions2 Very small. 80pea. 3 for £2.00
S50uf 250v (3 pin) S0p 1.C.s
100uf 350v 80p TOAE£1.
2000yf 100v £1.00 CAR RADIO Ve Sfors5.00
1000uf 100v 60p SUPPRESSOR KIT TBA120SB  50peach, 5 for £2.00
2,200uf 40v 60p o e B 5 TBA820 £1 each, 6 for £5.00
2,200uf 63v 70p omprises: in line aerial suppressor, ERETGEI 00 .6f .
3,500uf 35v 50p Powgr lead suppressor and clock/ J . or £5.00
2—20"{ 400v TTT/RBM £1.00 accessory suppressor. With leaflet. 555 Timer 30p 4for £1.00
6.800uf Fov £1.00 . £1.95 each, 10 for.£.12 TAA661B£1.00 6 for £5.00
10,000uf 25v £1.00 Further Discount on large quantities SN76660N 50p 5 for £2.00
“MITSUMI”’ MINIATURE ROTARY
UHF TUNERS THORN SPARES
4as us: vai h
Sh"/][;gllseunml:l ?,’;:Cga; (Ei(: mAM{?)l}l:s.ilgl‘)‘ portables S;g 3500 Transductor £1.20,3 for £3.00

SPECIAL OFFER

PHONO PLUGS, metal with plastic tops. Red, grey or black.
£1

20 of ONE colour

20 of EACH colour £2.50
100 of ONE colour £4
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.

“8500" Focus Assembly. Rotary type
“8500™.0022 2000v Line Capacitor

*1590/9 1" Portable metal boost Diode (W 11)

1500 Bias Caps 160uf25v
~1500" Jellypot. L.O.P.T. Pinkspot
~*900/950™ 3 stick triplers

950" Can. 100 + 300 + 100 + 16pf

£1.50, 3 for £4.00
10for £1.00
5for£1.00
20for£1.50
£3.50

£1.00, 3for £2.50
£1.00

THYRISTOR CONVERGENCE POTS

KON
SS106(BT106) 75p each
3for £2.00, 10 for £5.50

10¢2, 2082, 3042 5002

100¢2.
20002, 1K. 8 of one type £1.00. 8 of
each type £6.00.

744 TO3 Mounting kits (BU208) 8for 60p
745 TO220 Mountingkits (TIP33) 10for 60p
746 TO126 Mountingkits (BD131) 12 for 60p
747 Pack of each Mounting kit. All

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

Knobs, 15mmlong x 1 Imm Diam.

Fit standard 34mm square shafts

10 for £1.00

750 Chrome finish 10mm x 10mm Diam

as above 10 for £1.00
751 Aluminium Finish. Standard Fitting

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

Black and Chrome. " Shaft ~ 8for £1.00
753 Tuner P/B Knobs, Black and Chrome.

Fit most small Diam Shafts,

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

17 Shaft, suitable for most sets

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

Sockets 10for £1.00
758 22 Pin DILI.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 VITBP60E £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
RBMS823A £4.25 each, 3 for £10.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuner.
S button type £4.00 each, 4 for £12.00
UHF Modulator UHF out Video in. Ch. 36.
24"x2"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

only £3.50

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

TU25 3QK £3,00 each, 2 for £5.00

Focus VDR Rods 2§"x1{". Suitable for GEC,

Decca etc. 75p each, 3 for £2.00

Grundig UHF/VHF Varicap Tuner for ISOOGB 3010GB.

£12.50 each, 3 for £30.00

30p per metre, 10 metres £2.50
70p each, 3 for £2
60p each, 4 for £2

EHT Cable

4.433 Mhz CTV Crystals
750 2% Loudspeaker

6 MHz sound filters, ceramic 3 pin

“TAIYO™ type 50p each, 3 for £1.00

PYE CT200 Control Knobs for £1.00
Degaus VDRs. 14" diam, for RBM etc. S for £1.00
Mams Neons 10 for £1.00
2k2 Screened Resitors.

White ceramie, 9 watt, with fusible link. 8 for £1.00

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

with lead and chassis connector. £1 each, 3 for £2.50
UNIVERSAL TEST LEAD KIT

Comprises: Red and black meter leads with 12 inter-

changeable probes, clips, points, plugs etc with screw

threads. ONLY £2.50

I.C. EXTRACTING TOOLS

Small 90p Large £1.20

SMART ALUMINIUM FINISHED
1" SHAFT KNOBS
¢ diam, Ideal for TV or Hi-Fi
10 for £1 100 for £8

GEMINI ELECTRONIC COMPONENTS

Dept. TV, 48, Deptford Broadway, 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.
ED 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.




COPYRIGHT

®PC Magazines Limited, 1984, Copyright in
all drawings, photograpps 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 Tel/evision, but we
cannot offer advice on modifications to our
published designs nor comment on
alternative ways of using them. All
correspondents expecting a reply should
enclose a stamped addressed envelope.
Requests for advice on dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature "‘Service Bureau”. Send to
the address given above (see
"correspondence’’).
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Leader

Notes on the Rigonda VL100 Malcolm Burrell
Large numbers of these 6in. Russian monochrome portables were
imported into the UK. They are robustly constructed but tend to
be put on one side when anything goes wrong because of the
Russian transistors etc. used. Notes on the circuitry employed,
transistor substitutes and possible tault conditions.

Next Month in Television

Wideband UHF Preamplifier Roger Bunney
The emphasis in this design is on low noise, which for best results
is more important than a high gain figure.

Teletopics
News, comment and developments.

VCR Clinic
Reports on VCR servicing and fault conditions from Steve Beeching,
T.Eng. (C.E.l), Derek Snelling and Mike Phelan.

All About Field Strength
How field strength is measured, how to make use of the
measurements and how to convert them to voltage at the aerial
socket. Covering both terrestrial and satellite transmissions and the
relationship between field/signal strength and receiver
performance.

Harold Peters

Sensing out Faults Tony Thompson
How to make maximum use of your senses in seeking the causes
of fauit conditions.

Book Notice
Recent books on the techniques used in VCRs.

Letters

This Little Ting Here Les Lawry-Johns
The customers decided to wait and have a fag whilst Les sorted out
the Z718 whose tuning was up the creek.

VCR Servicing, Part 27 Mike Phelan
The 3V24's capstan servo, still/slow and edit start systems.

The B & K 467 CRT Tester/Reactivator Eugene Trundle
Test report on this impressive insrument that even boosts Trinitron
tubes.

TV Fault Finding
Notes on TV faults and servicing procedures from Richard Roscoe,
John Coombes, Tony Thompson and M.S. Barakat.

Long-distance Television Roger Bunney
Reports on DX reception and conditons and news from abroad.
Plus how to receive ATV transmissions.

Service Bureau

Test Case 256

OUR NEXT ISSUE DATED MAY WILL
BE PUBLISHED ON APRIL 18
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MANOR SUPPLIES

NEW MKYV PAL COLOUR
TEST GENERATOR FOR TV & VCR

WEST END LANE

. TEST
: DEMONSTRATIONS ST oras
: AT 172

40 different patterns and variations.

Broadcast transmission accuracy (fully interlaced sync
pulses with correct picture blanking).

% EBU colour bars, BBC colour bars, whole rasters & split
bars (specially useful for VCR service), white, yellow,
cyan, green, magenta, red, blue and black.

*
*

% Chequerboard.

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

* Additional video output for CCTV & VCR.

* Facilities for sound output.

% Easy to build kit. 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"x2{") £8.50

Optional Sound Module (6MHz or 5.5MHz) £4.50

Built & Tested in De Luxe Case including Sound Module

_____ £120.75

R

:‘TELEVISION’I Post/Packing £2.50

DE - LuxE
EASE

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

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

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

TV SERVICE SPARES

BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

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

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 FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND tested
for T.V. SOUND & VISION £32.80 F . £1.20.

THORN TX9, TX10 SAW FILTER FPPANEL £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.
|CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN,BE USED FOR ANY SET
£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. £1.80.
GEC 2040 IF PANELS £3.22 p.p. £1.60.

THORN TX9 PANELS ex factory for small spares. Includes 1.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.p. £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.
type (equiv. 1043/05) £4.00 p.p. 60p. MAKERS VARICAP CONTROLS

e CT200 4PSN £8.60, A823 4PSN £5.50, Decca 6PSN £6.70 p.p. 80p etc.

SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL EEJNIT
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, ELC2060 £11.30 p.p. 90p.

VARICAP VHF MULLARD ELC 1042, PHILIPS, BUSH £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 to 186 (twin panel)........ £6.80 R.B.M. A823 .. ... £5.60
BUSH, MURPHY 774 series . . £9.80 R.BM. Z179 ...

BUSH, MURPHY AB16 series ....... £9.80 R.B.M. T20, T22.
FERG., HMV, MARCONI, ULTRA R.B.M. T20, T22 Bobbin . ... £6.44
950, 1400, 1500, 1580,1590, 1591 ..£6.80 DECCA Bradford (state Mod No). £10.15
THORN 1600, 1615, 1690, 1691 £10.50 DECCA 80, 100 o
GEC 2000 to 2038 series £7.80 GEC 2028, 2040, 2100
GEC series | & 2 ... 9.20 GEC 2110 Series .........
INDESIT 20/24EGB 8.80 ITT CVC51t0 9, CVC20.
ITT/KB VC 200, 300 ITT CV(C25, CVC30 serie

.£8.80
MURPHY 1910 to 2414 (twin panel) £6.80

PYE 691-697 .... 11.50
PHILIPS 170, 210, 300 SERIES .... £8.80 PYE 713, 715 .. g
PYE, INVICTA, EKCO, FERR. PYE 725 (90°) 731 to 741
368, 169, 569, 769 series.............. £8.80 PHILIPS G8 ...
SPECIAL OFFER PHILIPS G9 ....

DECCA 20724, 1700, 2000, 2401 ... £4.40
GEC 21 .
PYE 40

OTHERS AVAILABL

PHILIPS 570, 571 ...
THORN 3000/3500 SCAN, EHT ... £7.85
THORN 8000/8500/8800 £

THORN 9000 to 9600 .
THORN 9800

RICES ON REQUEST. ALSO F.OPTS.

A
TRIPLERS Full range available. Mono & Colour.
Special Offer: Thorn 1400 5 stick EHT Tray £1.72 p.p. 65p.
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.

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

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
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%

290

TELEVISION APRIL 1984



Pak No. ﬂ!y

VP1
VP2

Pak No. Qty

VP28
VP29

VP30

10

VALUE PACKS
Description
Assorted Resistors Mixed Types
Carbon Resistors 14 Watt Pre-
Formed £1.00
4 Watt Min Carbon Resistors Mixed £1.00
4 Watt Resistors 100 ohm - 1M Mixed £1.00
Assorted Capacitors All Types
Ceramic Caps Miniature — Mixed
Mixed Ceramics Disc. 1pf — Sbpt
Mixed Ceramic Disc. 68pt — 015pf
Assorted Polyester/Polystyrene Cpas £1.00
C280 Type Caps Metal Fol Mixed £1.00
Electrolytics — All Sorts £1.00
Bead Type Polystyrene Min Caps  £1.00
Silver Mica Caps Ass. 5.6pf — 150pf £1.00
Sitver Mica Caps Ass. 180of — 4700pf £1.00
High Voftage Disc. Ceramic 750v — 8Kv
Mixed £1.00

Price
£1.00

VALUE PACKS

Price
£1.00

description

Rectangular 2" Green LED'S

Ass. Zener Diodes 250mW - 2wW
Mixed Vits. Coded f1
Ass. 10W Zener Diodes Mixed Vis.
Coded £1.

5 Amp SCR's T0-66 50-400v Coded £1.00
3 Amp SCR's TO-66 Up To 400v Un
coded f1
Sll Diodes Switching Like IN4148 DO-

£1.00
SII D:odes Gen. Purpose Like 0A200/
BAX13/16 f1

1 Amp IN4GOO Series Sil. Diodes Un
coded All Good £1.00
Bridge Rects. 4 x 1 Amp 4 x 2 Amp
Mixed Vits. Coded .00
Black Instrument Type Knobs With
Pointer }” Std £1.00
Black Heatsinks To Fit T0-3, T0-220
Ready Orilled £1.00
Power-Fin Heatsinks 2 x T0-3 2 x
T0-66 Size £1.00
Large Power Heatsink 90 x 80 x 35

mm Orilled 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 £1.
Sikcon Power Trans. Simiiar 2N3055
Uncoded £1.50

COLOUR ———1
DISPLAYS j ELECTRONICS T.V. & AUDIO
IC BARGAINS Red, Green, ENGINEERING SERVICING

VP40 30 Assorted 74 Series TTL LC's Gates,

FlipFlops & M.S's + Data Book. Al
New Nom\al Retil Value Over £6.00.

Qur
VP41 30 Assorted CMOS I.Cs CDAG00 Series

Pack Includes 00/09/12/14/18/21/23/
25/28/30/35/44/68 AY/AE Types Plus
Data Sheet Value Over fB.
retail . .

. Normal

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. photg tran-
sistor OCP71 included. In all a
total of 25 Opto pieces valued
over £12 Normal Price.

\¢

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
VP39 100 Silicon PNP Transis-
tors - All Perfect. Coded Mixed
Types With Data And Eqvt. Sheet
No Rejects. Real Value ......£3.00

HYBRID
LED

Yelow - ¥ .5 6
inch Mixed types
,and colours
NUMERIC &

" OVERALOW
Common Anode/
Cathode. GaAsP/
GaP

Order No. VP57 i
Our Super Value
Price Just
£5.00 &

FREE CAREER

BOOKLET

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

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the

fields of electronics, T.V., electrical engineering— now

it can be your turn. Whether you 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, i
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

A Diploma Course, recognised |

by the Institute of Engineers
& Technicians as meeting alt
academic standards for
application as an Associate.

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

Brand New, Full Data incl.
10 pieces {our mix) ...........£4.00
Nommal Retail Value Over £10.00

Order No. VPS8

RATCHET SCREWDRIVER KIT

Comprises 2 standard screwdriver blades 5 & 7mm
size. 2 cross point size 4 & 6. 1 Ratchet handle. 5-in-
1 Kit £1.45 each. 0/No 3298

RUNNING YOUR
OWN BUSINESS

ELECTRICAL
ENGINEERING

Pak No. ﬂlv Description

VP16
VP17

VP18
VP19

VP20

VALUE PACKS

Price
Wirewound Res. 9W {avg)
Ass. 1 ohm - 12K

Metres PVC Covered
Sinlge Strand Wire Mixed
Colours £1.00
Metres PVC Covered Mutti
Strand Wire Mixed Colours£1.00
Metres PVC Singie /Mult
Strand Hook-Up  Wire
Mixed £1.00
Rocker Switches 5 Amp
240v

£1.00

£1.00

Pak No.Qty Description
VP23 20 Assorted Slider

VP24
VP25

VP26 20
VP27

VALUE PACKS
Price

Pots.

Mixed Values £1.00

Siider Pots 40 mm 2K 5 x

Log 5 x Lin £1

Slider Pots. 40 mm 47K 5 x

Log 5 x Ln £1.

Small .125” Red LED'S

Large 2" Red LED'S

£1.00
£1.00

TRANSISTORCLEARANCE

All Sorts Transistors, A mixed
Bag NPN-PNP Silicon & Germ.
Mainly Uncoded You To Sort

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

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the vital business
knowledge and techniques
you'll need.

VP2 Pes. 1 -2 & 4 mm Plugs & 100 pyey Inciudes Instructions For Name ...
Sockets Matching Sizes  £1.00 Making Simple Transistor
VP22 Sq. Inches Total, Copper Tester. Super Value. Order No Address

Clad Board Mixed Sizes  £1.00

Send your orders to Dept. T4
Bi-PAK PD BOX 6

3, BALDOCK ST

WARE HERTS

TELEVISION APRIL 1984

VP&0

Use your credit card. Ring us on Ware 3182
NOW and get your order even faster. Goods
nomaily sent 2nd Class Mail.

Remember you must add VAT at 19% io your
Total order.

Postage add 75p per Total order

ICS

Dept EG144,

160 Stewarts Road,
London SW8 4UJ.

01-622 9911
(all hours)
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Buy with Telephone: Accrington (0254) 36521
- - :::: phone Accrington (0254) 32611
through, we | Buy ¢ web Acoese
do the rest. SUPPLIERS
38A WATER STREET, ACCRINGTON, LANCS BB5 6PX. OF TELEVISION COMPONENTS
TRADE COUNTER OPEN MON-FRI 9 am.—5 p.m. SAT 9.30 am.—5 p.m.
INTEGRATED CIRCUITS TamP a2 (TR aea 1A 330 (705 3| T.TL 74LS SERIES
AN240 384 | MSN5807 187 |TA7204P 377 | 1RAB00 162 | TDAZ91 295 | 7908 o |7LS0 sa7ALSaT  19[1alS® 35 (74LS160 60 (7415251 54
AN2140 391 |MS1513L 280 |TA7205AP 372 | TBABI0AS 1.10 | TDAZ593 295 | 7912 gg |74LS02  58(74LS38  20(74LS  35(741S161  60(74LS253 1.00
AN7150 397 | MS1515L 328 |TA7208P 340 | TpAg2D 170 | TDAZ600 530 | 7915 ag |74LS03  58[74LS40  20[74LS107 46 ([74LS1G2  85|74S257 53
CAS55 46 | SAS560S 189 [TAT210P 660 | TBAS90 39 |1Da2811A e |79t og |74SM4  58[74lSe2  36[74S108 2707415163  60(741S258 67
CA74} 25 | SAS570S 189 |TAT22 242 | TRAROQ) 300 |TpAZRD 29 |72 gg |74LS05  58[74LS47  80(74LS112 27 |74LS1ed  65(74S259 74
CA748 45 | SAS580 290 [TAT23P 374 | TBASSOX) 305 | TDAZ680 540 | 1l0s 72 |74s8  sal7a1S48  s0{7aLS113  27|74lS165  65(741S23 80
CA3065 1.80 | SAS590 290 [TA7221P 598 | TgAg70 409 | TpaZs%0 135 |92 22 |70509  se(741S49  B0|74LS114  27(74LS174  57|74lS283 S0
LA4Q31P 321 | SL90IB 550 |TA7228P 598 | TBA990 190 | 7oAz 015 72| 7410 58|74LS81  19[741S123  52[74LS175  47(74LS283 70
L 331 |siems 850 | TATI0P 218 | Tcato 120 | Tore 5% l7or2e aalrasn  se|rase 19 TSRS AB\TaSISl 6| 154
I ] i 740513 741855 19[74LS1 7415192 . 65[741S353 1.10
LAM40D 305 | SL1R70 120 |TAT611AP 292 }Eﬂ?ﬁso %353 }gg%’ %ﬁ méu x 74573 28[74LS132  46(74LS1W  66|74LS365 36
LAMAZ 328 | SL765%4 205 | TAA3QD 58 | TCAS00 310 | yPCI185H apg | SOFTWAREFOR |4 c15  19(741574  26(74LS138  48[741S194A 697415366 36
LC1130 593 | SN7600BN 249 |TAA310 283 | 1A% 195 | UpCsgsh 205 | YOUR COMPUTER 1741520  19[741S75 467415139  #8[741S197  80(741S367 36
LCT120 587 | =SN76013N TAA320 200 | 1pa440 220 | Upcarca 340 |We have a vast|74LS21  19[74LS76  22{74LS151 4417415240 807415368 36
Len3? 5.50 | SN76023N 200 |TAA350A 60 | Tpal00 195 | UPcisH 295 ¢ 74052 19{74LS78  22{74LS153  #4[741S241  80(74LS373 99
LM13@GN 263 [SNI6TION 115 | TAASS0 S5 | TDAIOBA 550 | UPCHBTH 8 |range of software| g of  1g|7elSaA 60|45  A47aS2e2  T6|naLSI4 99
HA1151 389 [SNIEIISN 227 |TAAS0 275 | Tpal00sA 335 | UPCsse 13 |for most home |, oy yg|741S86 26| M4LSISE 447405243  76|74.S3% 80
MC1307 1.99 | SN7613IN 200 TAAB30 3.90 | TDAI006A 250 | UPC1182H 295 | computers. We will | 39 g30  19(74LS85  62|74LS157  90|74LS244  80|74LS670 1.20
MC1310P 160 | SN7G226DN) 200 [TAAB400S1 196 [rparonia 400 | UPCI1ES a |Oladly supply mail [740S3  6o|7LSS  35|74LS158  44[74LS245 1.18
MC1327 1.70 | SN627N 1.18 | TAA61B 120 | 1pA1085 470 | UPC1156H 425 | order. Please ask for
MC1351P 2.93 | SN76532N 150 | TBA120A 80 [17pAroM 437 | UPCI1oaH % | your favourite title, |
MC 1330 S0 | SN76SIN - 170 | {A)(SLASISAL | ypan7p 300 | UPCI163-H 98 _| ‘4000 B
MC1349 1.99 | SN76033N 249 |TBAI208 130 | Tpati%0 380 | Uptiziac 134 | TC_SOCKETS 40278 39/40698  22|4511B 764398 77
MC1350 150 |SNIGSMN 235 |TBAIZSB 137 |10arw 208 |Ueciemd 3| Dt oD SERIES lamep  walaoioB  22(45128  m2fesaiB %
MC1352 175|SNT6BON 105 [TBAIZOU 110 | 1pa1a 3% |Upcisor ane| B 2 CMOS |apsg  sol4niB  22(45138 16845438 112
MC1358P 1.50 | SN78660N 80 | TBA3% 120 | 1pa1527 ool e 5 59 |wwiB 2tlemes  1omafame 2| vmslessie 9%
MC4%L 300 | SN76GSBN 80 | TBAI% 80 | 1DAII28 oo |Upiiony 3| ey 3 |48 21j4mSe s0lam3B  z20assB 188|453 240
MC14011BCP 66 | SN76530A 147 | TBAGON (TBA141) | 1pnens 20 [Saaas s By 3 leoe  72lecese  99\emse 2|4s168 6 l4sseB 120
MC14049UB 43 [ SWI53 274 275 | 10a0002 280 | 3TKa8 :w ey 33 lemie  21jesos 72(aeB so|asieB  slasseB 48
ML231/ETTR60I6 | TA7050P 95 | TBA440P 250 | 10a2140 595 B : sz 32 | 2140128 58|4077B  22(45198  64/4%60B 176
220 | TAT051P 95 | TBA480(0) 150 | 1pa21gn 470 | VOLTAGE REG. 2 w 34 [ 40138 30 {40438 7140788 2245208 76 [45618 %
M2z 2.20 | TA7074P 1.00 | TBA510 300 | 1pAZ0 456 | 7805 78 4 40148 74(40M4B  71/4081B  22(4521B 168 |4566B  1.20
ML2% 5.35 | TA108P 343 | TBAS200 188 | 10200 280 | 7806 I 40158 76(4046B 9640938  43|4508 88 |4580B 360
ML237 250 | TAT120P 243 | TBASID) 138 | ypag501 o7 | 788 78 | DiLto auir 4016B  31(4047B  70[{4034B  1.56|4526B 88 (45818  1.84
ML238 6.00 | TAT129AP 3.76 | TRAB40 168 | 10759 240 | 1812 79| Tdway 32 |40178  66(404SUB  32|4099B  1.20|4527B  1.20(45828 80
ML239 250 | TANI3OP 193 | TBASSNQ) 158 | 1pazess S0 | 7815 78| '6way 34 140i18B  72(4050B  32(4160B8 7245288 88[45838  1.00
MLS20 412 | TANGIP 95 | TBAS60Q 159 | Tpazeze 226 | 7818 78| 'Bway 37 |420B  76[4051B  72|4161B  72[4529B 1.04[4584B 40
MLS2 329 | TANGP 567 | TBASI0 179 | 1DAZ%50 370 | 7824 78 4218 70(40528  72|4162B 72(45308  62[45858 68
ML926 218 [ TANTIP 185 | TBAB0 150 | TpA2540 384 | 78105 I 4228 70(40536  72(41638  72[4531B  72/45978  1.84
ML828 218 | TANT2P 185 | TBAG4IBX1  3.50 | TpAZ541 384 | 78L08 68 | QUIL to QUIL 4238 21(40608  96[4502B 7245328  1.00|4598B 240
MRF475 250 | TATI73P 185 | TBAST3 245 | 1pazeso 350 | 78L12 68 | 14way 32 |4m4B  50[4066B 4345058 188 (45368 2064|4509 200
MRF477 10.00 | TAT176P 250 | TBAT00 292 | 1pageny 256 | 78124 68 | '6way 36 |4mSB  21[4068B  22(4510B  76[4538B 104
SEMICONDUCTORS BC213 13 (BD137 38 |BD6YA 1.49(BF273  24|BT102/500 [R2540 2.802SC643A 1.50 LED.s Iu:w VALVES
107 35 BCV4  12|B(2138 10|BD138 35 |BD69? 1.24|pF2r4 24 120[RCA16334 30| 2SC1096 1.72 | Smm 30F2 170 EF183 99 PCF200 135 PL504 165
ACI26 30 BCN5 17|BC213L  9|BD133 35 |BD6% 1.39)BF3ig 30 (BT106 1.50|RCA16335 90 [25C1172Y220| 13 TYPE DY02 98 EF184  1.09 PCFBOD 138 PL508 290
AC122 32 BCNIGA 16 |BC214  9|BD140 44 |BDE 150|BF311  30|BT107 169/TIP29C  4325C1173Y1.69) Re 14|DY85/7 66 EH®  1.02 PCFBO1 113 PL509/19 5.30
ACI28 32 BCI7 :w~ BC214  9(BD44 170(BD707  95(BF33%6 36 (BTI08 169/TIP3DA  47)25C1306 2.73 | Green 14 [ECC8t 108 EL34 350 PCR@ 112 PYS8 81
ACIZ8K 40 BC118  24BC214L 15|BD1S0  60|BDX32 2.10|BF337  41|BTN6 121|TIP3C  43|35C1307 3.00 | Yellow 14 | ECC82 98 ELB4 105 PCFB05 1.80 PYS00A 230
ACI4IK 39 BC119 36 BC237 14 [BDISY 65 |BFI15  38|BF338  41|BTI19 366(TIPAIC  55(25C1449 1.67 | Amber 22 |ECCE3 107 EL 82 PCFB06 130 PYB00/1 69
ACI42K 38 BCI133 20 |BCZ8 14 |BD160 1.90|BF117  36|BF3s5 6 |BT120 385(TIPRC  42(25C1520 68 ECCB4 B0 EYB6/7 PCFEOB 163 UCH8! 225
AC176 35 BC140  32||(A)(B)(C) [BD166 52 |BF125  26|BF32 68 [BT151/800 [TIP33B  75|25C1678 267 ECC85 98 EY500A 150 PCH200 145 UCLE3 182
ACI76K 32 BC141  26(BC251A 18|BD179 70 [BF127  47|gF3 12 120[TIP34B  1.06/2SC1909 2.90 | T1 TYPE ECC88 135 EZB0/ PCLB2 120 UYBs 135
ACIB6 41 BCl42  30/|BC252A 12|BD182 120(BF154  23|BF37) 30 (BUI04 200(TIP4IC  47|2SC1953 1.44 | 3Imm ECFB0 80 GY50! 145 PCL84 120 PLBQT 4.00
AC187 35 BC143  31)|BC2528 12 |BD183 75 (BFI58 18 |BF457  35|BUIDS 15B[TIP42C  50125C2028 182 | Red 12|ECF82 88 GZ34 350 PCL86 92 40KD6 530
ACIBIK 38 BC147  13||BC261A/B18 (BD201 85 [BFIG0  27|BF458  43(BUI0B 180[TIP47  70|25C2009 260 | Green 14| ECHB1 160 KT86 850 PCLB05 109 21LU8 3,00
ACI88 35 BC148  9[|BC262A/B18 |BD202 91 [BFI67 24 |BF459  43|BUI24 1.90(TIP120  65(25(2078 2.90 | Yeliow 14| ECHBA 166 KT88 1200 PD500 293 17DA4A 160
ACI188K 39 BC149 12|(BC300 50(BD203 80 [BFI73 22 |BFR39 27 [BUT26 1.75(TIP2955 90 (25c2001 1.34 ECLBO 84 PC9Z 300 PFL200 186 3AT2B 500
AD143 82 BCIS?  16/[BC301 33 |BD204 99 |BFI77  52|BFR9Q 1.74 |[BU204 1.50|TIP30S5  63|25C2166 273 ECLB2 130 PC97 165 PL36 187 12BY7A 375
AD149 38 BCIS8 16/BC3 33 [BD22 46 |BFI78  46|pFra2  39|BU05 142[TIS91 21 ECLBS 199 PCCO5 85 PLBI 94
ADIG1 54 BCIS3  15/|BC307 20 ([BDZ23 6 |BF179  28|gFT43 39 |BU206 1.80(Tvioe/z |THY FLASHING EF80 95 PCCBOS 140 PLB3 143
ADI61/21.15 BCI60  25||BC308A/B25 |BDZ25 47 [BF180  39|BFwWI0 60 [BU208 1.60 180|180 220 | COX21 62 1EFBS 196 PCFS0 100 PL84 84
ADIR2 54 BCI6!  28/|BCX7 18 |BD232 68 |BFI81 39|29 40 [BU208A 165 [2ness  21|THY Xz 66 -
AF106 49 BCI70B 15|BC8 18 |BDZX3 60 |BF182 36 (BFXs4 42 (BU20B/02  [2N918  8215/8B5 220  Rad Ony LINE OUTPUT TRANS. WIREWOUND
AF114 88 BCI1  15|BC:7 18 [BD234 63 [BFIE3  29|BFxss 30 210(2N2904 51 |(Genersl .
AF118 120 BCI7IA 10)|BCX8 18 (BD235 60 [BF184  36|BFXss 30 |BUS26A 175 [2N2905 28 |Purpose R.BM. T20A 1395 _RESISTORS *
AFI21 75 BC171B 10 |BCAS! 30 |BD236 65 | BF185 36 |BFX88 %6 [BU40? 170[N30S4 60 Thyristors} 3 COLOUR R.B.M. A774 Mono MN74| 4W 1R-10K 4p
AF124 48 BC172 15|BC547 13|BD237 57 |BF194/3%416 |BFY50 30 |BUS00 230 [2N30s5 60 |DEC ! Red/Creen/ RBM. Z179 1500 TW 1R2K 26p
AF125 46 BC172A 10|BC%8 13 |BD238 65 | BF195 16 | BFYS1 30{BUS26 246 [ZN3702 11 |Multipurpose.  Yaliow RB.M. Z718 22* 1950 [ 11W 1R-22K 2%
AF126 46 BC172B 10|BCX32 30|BD243 85 |BFI%  16|BFY5] 24 [BUS08 320 [aN3703 10|Thyristor | V518P 76 PHILIPS 320 870 1TW 1R-22K 32
AF127 38 BCI72C 10|BCX34 27 [BD244 85 |BF197  16|BFYS2 24 [BUBD6 1.40 [2N3705 10|DEC 2 PHILIPS 210/300 Mono  10.00 | {Preferred values)*
AF139 58 BC173C 12(BC549 8 BD410 79 [BFIS8  18|BFYS0  95(BUSD7 294 [2N3706  10|Multipurpose PHILIPS G8 815
AF178 158 BCI74A/B10|BC550 7 (BD434 74 |BF198 21 |BRIOD 34 [BUWBIA  |2N3708 17 {Thyristor£220) PANEL CLIPS PHILIPS G9 115
AFZ39 60 BCI17?  27|BCSS? 8 |BD437 86 |BF200  35/BRIOI 45 384(2N2904 30[ THER- | 3mm 4| PHILIPS G11 1350
ALI2 200 BC178 26 |BC558 960438 94 (BF224 25/BRIG  83|E]1Z2  4017N5294 48| MISTORS |5mm 4 {PYE 697 {Printed) 1450 RESI b
AUI06 250 gCig2  9|BCY72  13|BDS07 52 |BF225  20{BRC4443 94 [MJE3A0 68 1oNsy96  48|VAIIDE 75 PYE 113/731 10.00 |3 3R3BM2 20
AUW? 200 BCis2L 12(BD115  45BDS08  55|BF241  25(BRCa4ss 9 [MJ3000 1.8 I5nsgs  BalvaTnd0 75 PYE 725 90° 1050 |} 3R3-8M2 )
AUTI3 200 BC1g3L 12|BD116A 65[BDS0S 56 |BF256  55BRX4 40 g}}‘z 13 258337 186|vases0 55| CRYsTALS  [PYE 163 10.00 |1 & 10R-10M 36
BCW? 20 BCIAL 14(BDI24P 79 |BDSI0 60 (BF257  28(BRYa  s6(DT\21 13 IoNs%s s3lvaims 3 DECCA 80/ 100 B58 |2 10R-10M 62
(A)(B)(C) 20 BC204  10|BDI31 50 (BD517  60|BF258  25|BRYS6 57 [Ronjo8 13 [CN6107  75(GEC Dusl | 6Mhz 74 | DECCA 1700 00| Sold in packs of 10 per type
BCI08 20 B(208 13|BD132 49)BDS20 75 |BF259  35'BSWE? 68 [Rapgs 150 [2N6109  81[Posistor 1.68 | 5.5Mhz 74 |DECCA 1730 858
(A){B){C) zo BC209 10{BD133 60 [IBDS26 62 |BF262  84(BSVSIB 72|g237  62|25A715 1.98|GEC Dual  |43Mhy 1.30 | DECCA 2230 858
BC109 BC212  9|BD135 38 (/BDS B2 [BF23  75/BT100 1.65(R2323  67(2SC4% 1.10(2 0 4 0|88Mhz 130 | GEC 2110 945 SOLDERING
(A)(BIC) 10 BC212L 13 |BDI3 38 [BDS% 91 \BFZIL 24 BTION 120|R261 150 [25CA% 131){CK1) 198 106RMhz 600 EEE %% :ig P
REBUILT COLOUR TUBES NEW MONO TUBES SPECIFIC DECCA ITT CVC 19 1085 | WELLER lron 15W 4.31
ALL AVAILABLE EX-STOCK ON GLASS FOR| nuLL. A31/510 110° 127 18.50 COMPONE Bridge Trans 97 |ITT CVC 253032 B85 (\WELLER Iron 25W 4.31
GLASS EXCHANGE FROM TRADE COUNTER. |  myup| A34/5t0 110° 14* 20.00 | PHILIPS Width Control(30) 50 |ITT CVC 20 850 G y
SOME TYPES AVAMABLE WITHOUT EX-| Aso/120WR 110°20° 1500 |GB Knobs SmAg 50| 379 Modulohm 60 | THORN 3000 EHT 955 (WELLER Gun  12.00
CHANGE FOR SMALL GLASS CHARGE AB1/120WR 110°24"  17.50 |G Final Anode Lead  1.50 | ZM2 Height Control 25 {THDRN 3000 SCAN 195 | Pair Tips Gun 42
17" AbA/211X 3000\  yEGA 12790°(Jap Types) 1500 | E-W. Correction Coil 195 THORN 8000 13 3/16" Tips iron 51
18” A47/342X (Low Focus) 3000 CMEIS20 (15" Mono) 1500 | Transductor 90° 260 | RR1 THORN 8500 ni ANTEX 15W | 5.20
18" A47/343X (Stnd. Focus) 30.00 RGB 10G Diodes 50 (720 Focus Control 220 |THORN 9000 1065 ron 9.
20" AS1/110X 30.00 MULLARD COLOUREX Switch K30 260 THORN 3000/3500 Mains 1000 | ANTEX 25W Iron 5.20
19" A49/120X 30.00 118~ A47/383X 59.00) Focus Untt G11 5.80 | PYE THORN 1591 868 (|ron Stands 2.20
22" AS6 /120X 30.00 | 197 p49/120% 53.00 | or 39 3W resist. 60 | 731 Mains Filter Choke ~ 6.50 |THORN 1691 968 . i
2" ASE/14X 30.00 |7 As1/110X 53.00 THORN TX10 1250 | ANTEX bits 65
ggg/ﬂl% :g é:” A56/120X lg.g 1591 Speakers SLm :.m ‘LHPI?;J 1615 375 | ANTEX elements 2.20
" .00 (25 AB3 /200X 55. 50 HILIPS KT3
26" AT /120X 3400 | 36" Age/ 120X c7.00| 1500 Controls NEW PRODUCTS RANK BUSHRANGER nong gollgerw? ucker 5'?3
22" ASB/140X (410) 110° 36.00 | 26" AB7/120X 58,00 | Frame 390K /line 470K Contrast | phiios KT3 Posiator 150 [PYE 741 7igg |01 aENIOD
26" AB6/140X (410X) 110° 36.00 | 227 A56/500X 58.06| 1k5 each 5| (T3 Floct. 22525 380V 250 BIY Solder 50
207 A1/ 161X 60.0v [ A51 570X 63.00| Focus Control Unit 8| - - NEW P '500G Sold 7.00
i Video Leads 425 | Fluorescant Torch 6.50 older E
2" A5/ 510X :gg ASBIS10 8.0 }h(_)_l'_l]/_(?_E_C {Direct Recording) Travel Plugs 3.50
e e [[E3EE 9200 Thorn 000 focus Uit + 323 | Electrical Circut Tosters 150 Phiips Clock Radio 2139
AB5 500X 64.00 1 year warranty 8500 Focus Unit 475 Battery Chargers Universal6.75
) Option on 4 years TXI0 Focus Controls 9,00 | L3 7 x 3" Speaker 158 425 FissseNordechframfiotest ¥copy ok
PJ.LTUBES—h;ve can r(:bulldg:)eusrown 912sS |Quotes on delivery and glass Video Lamps 1.30{ 5 Pin5 pin Audio lnads %5 I:im"::umomwmdmm
— Piease ring for quotes. charges Video Lamps with holder 3.30 i
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LABGEAR

FUSES Por Pack | cm7oe1 power unit 12V 1020

. tyee ot 101 cM7082 Reg. Power Unit 12V N5

14 QUICK BLOW 72| CM7080 MHA 10db 12V W/B 939

- = 1000 3| CMI7085 VHF/UHF MHA W/B 12V 1366
Z20ma 00 Aol o4 | CM7067 UHF 12V MHA (Specity A-8 or C/D) 1021

15A2A25A3A5A CM7068 UR 12V MHA High Gan (Spacit A8 or

PYE 169 (200/200/100/32) 340 | Mullerd ELC1043/05 840 | |\ ANTISURGE oo 519

PHILIPS 320 (400/400/200V) 207 | Mulierd ELC1043 06 840 | 50 N e, B0, 630ma, 750ma, 850ma; 1A, 1 25A ChAus3 Behind Set UHF Amp. (Mains) 1213

DECCA 30 (400/400/350V) 340 | 4 P/B DECCA/ GECL/ITT 688 | ohun Moot Bahind et UHF Amp. {Battary 6.3

DECCA 80 {400/350V) 3.00 | 6 P/B DECCA/ GEC/ITT 750 | o 3h sa ,_m G 55

DECCA 100 800/250V) 387 1 4 P/BPYE a0 CM7043 Second Set Amp. UHF 154

DECCA 1700 (200/200/400/350V) g a3 6P/ BIRYE 6007 [20ne[ANTISURSE 4| CMTDS3 Behind Set UHF Amp. 3 Sets 15

RHILIRS1G8}1600/01V} o) || e Uy 1950 | 0ma 481 | (7063 Dist. Amp. VHE/UHF 17db/outpt 12V 2010

PHILIPS G9 (600/300V) 221 | PHILIPS G8 Ass. ({Square/ Early) 1350 | 100ma 50 | 7108 VHF/UHF 8.4+1 Dist. Amp. "2

PHILIPS G11 {470/250V) 290 | PHILIPS G8 Ass. {Sioping/ Late) 1390 | 160ma, 200ma 2 | O e Sunprows. o

PYE 691/7 (200/300/350V) 270 | PHILIPS G9 Tuner 1050 | 315ma, 500ma, 630ma, 800ma, 1A, 1.25A, 164, 2A m B ineer 3 way) WIB el

PYE 731 {600/300V) 231 | PHILUPS G11 Tuner 900 | 254, 3.15A 19| 19003 Rush Single Outlet 140

RBM AB23 {2500/2500/30V) 166 | ITT/PYE/GEC 7 Button P/B 1355 | J0mm QUICK BLOW 0TI R S e TOal 3

RBM A823 (600/300V) 283 | BEC 2110 6 way /B 78 | 00ma, 250ma, 500ma. 630ma, B00ma 90 | CM3034 UHF Group Filters with DC Through Pass

RBM 2146 {300/300/350V) 3.55 | U321 UHF Tuner 150 | 1a 1954 1.6A, 24, 25A, 3.15A, 5A 6 | (state A/B/CD) 697

RR1 T20A (220/400v} 200 | THORN 8800 SELECTOR AN CM6006 6 Way Passive Spiitter 1097

ITT CVC5/9 (2007200/75/25) 298 | (HMV Model 2725 6 way round button) 750 | 1" MAINS 100 | CMIOES TV Gemas Combn. o

I ) || Do) E LR U e [ FERENGE | CM00S Fush TV/FNt Oute 2%
EC 2110 R | U A ANTIFE CM7069 Tri Star Amplified Set Top Aerial W/B 1750

GEC 2040 {1000/2000/35V) 119 | HITACHI 4 way Chan. Selector {Also Rank ABZS) Surface Mount, $B17 Indoor Sphtter 1.91 | CM7030 Amplified cj,"m.n Aerial 12V DC W/B 1552

GEC 2040 (300/300/150/100/50) 19 Sphitter 170| COB11 Single Outlet 88 | Cheqss UHL/VHF 625 Pattern Gen.* 350

THORN 3500 (400/40V) 30 | RR1 T20A 6 way Chan. Selector 975 Surface Mount, Outlets80 | TRRAVSP CMB052 UHF/VHE PAL Colour Bar Gen.®  130.00

THORN 950 (100/300/100/16/275V) 183 1 RR1 T2/ 22/26 .00 Cable Ciips ;{er 100 1.18 | Transformer 283 + While stocks last

THORN 1400 (150/100/100/100/150/320V) 279 | PHILIPS 8 wey TIP Switch Unit (suitable for all G11) | c 0 plugs  per 10180 | CS200/SP Comb/Spiitter DIODES

THORN 1500 {150/150/100/300) 220 B0 | 537 Tose »® EY RECTIFIER TRAYS e

THORN 1500 {12/300V) 31 | |TT CVC8 (5 wheel modified) £12 | £ Plugs 25 | €S1000 Comb/Splitter | THORN 350 MK I 425| S48 &

THORN 3500 {175/100/100/400/350V) 2.8 | |TT 6 way with VCR (Also Skm GEC) 890 | b9 Plugs e 6.1| THORN 1400 3 Stick 520 oy 13

THORN 3500 (1000/83¥} 86 | PHILIPS KT3 1450 | (506 Connectors 35 | PU1240 Power Unit 11.10| THORN 1500 3 Stick 455 paras 7

ITHORNS5007(1000/70V) 86 | PHILIPS KT30 1030 | poscers for PL259 16| UPT300 MHA. UHFAVHF| THORN 1500 § Stick e &

THORN 8000/8500 {2500/2500 /63V) 338 | pYE 697 Repair Kits 697 | 1\ Fiter 50db Rejection 8.25| THORN 1600 3so| i 4

mg:: g%//gasg :ggssg\\?) %‘;; ELC 2008 £1650 1 23mhz 210 | XTRABOOST XS24 11.64 mg:: wasm ;3: BAISS 14

- 4 Nay Amp UHFAVHF

THORN 3000 {400/400) aze SWITCHES e 2.75| THORN 8500/ 8800 miTs [P TSR

GEC (200/200/150/50} 2.64 | 4A Double Pole Orv Off Switch T Tenna Set Top|6 Nay Amp UHFAHF THORN 9000 793 BAX13 A

PHILIPS 69 2200/63V 125 General Purpose Pusty Push 75 AOIrJlaI 230 42.00) DECCA 1730/ 1830 448 BAXIG 8

THORN 4700 P/C 25V 120 | Philips G8 Push On/ Off Switch 138 MBH A/P.U. the pair 18.00 | Super Set Top 5.50| DECCA 1910/ 2213 Bradford 52| Bp10s8 10

PHILIPS 320 400/400/200V 2.74 | 4A Double Pole Rotary On Dff 66 Aerial Isolator Kit 208 | XG8 High Gain Aenal DECCA 30 6.76( goioes 30

THORN 1591/1691 4700/25V 120 | A1 Beam Switch (THORN 3500) 70 &";H 5 2 ABED or W/B " 17.90| DECCA 80 ss0 38105 s

GEC 2110 A1 Control IM5 (Red, Blue, Greeny 58 am A L::d %0 o DECCA 100 50| poi) 0

CAPACITORS DISC GEC 2040 Orv Off Switch 88 ¥ UNIVERSAL ITT or REMO 600 P¥ 127 "

AXIAL CERAMIC O Off Switch G11/612 158 SUNDRY TUNER ACCESS. | GEC 2100 Ta0| BYI 18
T e b CAPACITDRS Onv Off Switch GEC/TCE TX¥ 10 1.06 RANK Tuner P.B. BEC 2200 (20AX) 650 BYI7e o
yolts  Mid Prict | S TIAV Wag 1% 412 X B2 xR 3% | GEC 204072008 seo| BYe 88
10 110 Pre Jan 77 7.00
i 2 0| SRE20F each SUDER POTENT CDNVERG POT: Eﬁggﬁg" P o Neons 14 (G;Eg 20 Post Jon 77 00| BY1B2 87
4 10| 1500F 20pE 40p nog oy 3 N//5R-EAB-TOR-T5R-20R PHILIPS G8 Short Focus Lead 6.75|BY84 55
10 10 | 180pF 250pF 470R. 1K-2K2-43 | 50R-100R-200F-500R 80 SUNDRIES PHILIPS G8 Long Focus 550 675 |BY1%8 28
15 ESILENT (£ Delay Lines DLE0, OLI0G, DL50 220 | PHILIPS 69 63 |BY:E 14
W @ on ACPEA"AIM'C SKELETON cauvg“ggﬂgumgc; POTS ENT ol Anode Cop 5 | Y o K Trolr % Braiome 33
68 1 | CAPACITORS PRE-SET POTS o0 | BY22
220 16 | 63V A range of pref Standard [or]miristice :;IILDI:%(I?EOR 60 gg\; g:ibTbBoosi Trans. e ‘m; E;E ;:g/?)t:ﬁlgr 5 Lead ;g By227 il
1000 27 | values sach Horizontal or Vertical PR 134 Plug Top " box 10 4580 Philips /Pye KT3 6.67 | BY2%8 22
B0 8 ZpFAI00F  6p | 100R2M2 1% Quick Set Adhasive T | PYE T31/725 e |B2% 2
2y IO PANELS Mouied Plstic Hex. Gmm Tam | REM. A3 (glug m AV 780) gycgp 30
Z 13| AFC UNT PHICPS GB 882 SINCLAIR TS e Tonis | KORTING fsmiar o Siemens TVKD) | gOcgiery 3
100 15 | IF GAIN MODULE (Pye/Philips} 9.00 COMPUTER DoubleREs mnv 8mm Trim Tool SJ.S s w BYXS5/600 30
70 29 | CDA PANEL (Pye/Invicta/Ecko/Dynatror)  20.00 Focus o 128 | 11T K8 CVCs 8 vitrg S0 BVaiR0 %0
#5030 | REAR CONVERGENCE PANEL (Phiips G8)  23.00 Focus Holder ) ITT KB CVC20/25/30 (Muliard) G 9
SPARES Keynactor Safe Block (mains) 700 | RRI T20 680 0% H
20 5 MIDGET CONTROLS picnlpiiEle s oA o
a0 298 Insulsted Spindle Length 44mm We have a full range of components 35mm 335 RECTIFIER STICKS 0A%5 5
for Sinclair computers. 46mm £ vn I 18 90| gp2m n
40V 10 10 | Log or Lin Without Switch or Sinclair compi 5Imm 3 |3 79 V2 120
22 10 | 5K-10K-25K-50K-100K-250K-500K-1M 3% . . 86mm 3 <% | IN914 4
a0 48 | With D.P.S.T. Switch Please ring and ask for prices. I1om e IN4001 4
83V 1 12 | Log: SK-10K-25K-50K-100K 81p 26mm < IN4002 4
22 1 250K, 500K, TM, 2M 0mm & | DECCA 20 2.48 | IN4OG3 4
7 10 ot CO"c"msuc 10K, 22K, 100K, 1M, 10K '333 Eﬁm HARGEA 110mm % BEE& 22’;,&2 }‘.3 m% 2
ntrois 2
:g :; 16mm Rotary Col :Xs - Hsp/NT;L%Nmm ;_}3 Irgmlp:ls(:t:?y for tool box) 1:; RB.M. ABZ3 568 /66R o4 | INd006 5
n n MULTITURN Mot 53l $M Naon Screwdriver ‘w |RBM. 161 82 | IN4007 6
&1 19 | THERMAL CUT OUT POTS X200 ST/ Hi2/NNISID S 22 | GEC 200072018 0| IN4148 2
w2 100K . || SRS AT e A % | GeC 21840 o4 |INssE 10
THORN 3000 2A Metal 1.60 ; PYE 713/15 3R5/15/45R 1.80 | IN5401 12
PR ) Metal 250[EC TCE % VIDEO/AUDIO 1% Beld 2 | ovE 5731 RO/S6RATR 184 |INAR 14
470 49 |GEC 2040 Metal PHILIPS G8 VHS E30 306] Stnd. 5 pip x [PYETS
THORN 8000 Plastic 2.3 s | PYE 725 56R/27R 1.04 | IN5403 12
D DECLTRANK g o)} VHSER0 4001 Phono Plugs 12 | PHILIPS 210/5050 30R/125R /2485 |INS408 12
20 % Scotch E120 Video Tape 500 | Car Aerial Pl "
7 ScotchEIE0NERANSER $13| 25mm Jack Plug W | ops yomm gRAsR 3 | INGE 6
2 15 | THORN 3500 (5 pin connection) 1.88 | BETA LS00 490 | 35mm Jack Plug " Bilig GBD/S(BI 4-7R palthail o[ e
B | B D pr) 220 | BETA LT 580| Stnd Jack Plug D | LLPS G8/083 ZR2/BR | 95 |INsAoe 16
100 36 | THORN 9000 (Circuit Ref. R704/7) 1.98 | PHILIPS VCC 240 6.20 | Stereo Jack Plug %
[ THORN 1400 120 |ITT44 4
7 PHILIPS VCC 360 830 | 5A Connector Block {12) w0 TR il I
450 1B EAGLE PRODUCTS PHILIPS VCC 480 1021 | Fuse Wire 5A-15A-30A 5 | THORN 1500 =
47 30 | Please send large SAE. for EAGLE Catalogue | pyiLipS LVC 1700 1570 | Battery Plug Thom TV's = THORN 1600 . ?gs (303\gm 8
10 30 | D615 Full Range Speaker 63" 8.95 N e tor § wey 134 50 | THORN 3500 94 | Thorn 3500)
2 6 | Muttimetes THORN 8000 124 [BZY1524R 1.18
B 7 :Ew;(r}u 2,000 &g Red/ Blug/ Green Brown 80 THORN 8500 1.36 | BZY15-12R 118
500 1t R N G Book Type - Any Format
14| EMS 5000 opv 9951 yigep Heads TEST EQUIPMENT BZX61/85 {1.3 20

i EM10 10000 opv 1150 | 345 38.00 | Portable Oscitloscope 155.00 6V2-7V5-8V2.9V1-10V-1TV-12V-13V-15V etc up to

SPECIAL DIDDES | s 50000 0pv 1395 | 4SS 38.00 | Probes x10 0w | 75v.

SKE 49 £1.09 | EMC321 Carrying Case for above 225 | ps3B 42.00 | CRT Tester/ Rejuvenator 17206 | BzY9390, 18V 118
SKe 5 £113 | Digital Meter TS1000 4450 | video Recorder Heads KNPSO Measuting Probe (3 ok | BZYD (400MW) 10
ns £130 | mmae 20000 0PV, 21.95 | priios V2000 5200 | EHT 2V7-3V-3V33VE-3V9AV34VTSV etc up to 24V.
W] £142 | mmso 50000 0PV. 2585 T120 RF Signal Injector 400 HOW TO ORDER

MIXED MM100 100,000 OPV. 3650 ELECTRDLUBE Test Lead Set 429 | ann Gsp per order for Post and Packing (UK)

DIELECTRIC | MMTX0 e PR Degaussing Col {stick type) 1700 1 6,0 orders will be charged at cost)

CAPS Case for MM100 ggs | Electrolube Adhesive 62 | Degaussing Coil {disc type} 2400 | yueN ApD 15% VAT TO TOTAL COST.

Volts D.C. WMEG RS "{}fﬂﬁg"s‘mm last - ) Electro-Mach lubricant 149 Orders which contain aerosols or degaussing coils
250V 091mF 84 Elect. cleaning solvent 162 SERVICE AIDS are very heavy — please add extra 30p per can/coil
400V 022mF 29 DATA BOOKS (No VAT Freezer 149 | crovisOL Freezelt 1.02 | First Class Mail is used whenever possible.
600V 0.1mF 3§ | Transistor Equivalent Foam cleanser 112 SUPER SERVISOL 92 | All enquiries S.AE. please.

1000V 0.01mF 24 | TVT 80 A-Z only 375 Heat transfer compound 114 SERVISOL Foam Cleanser 8 | VAT invoice on request

0.047mF 46 | TVT 80 2N/2S series only 400 Silicone compound 1.94 SERVISOL Plastics Sesi 1.00

0.33mF 33 | TVT 80/80 A-Z and 2N/2S togather 150 Special contact fluid (Snorkel)320 SERVISOL Sikcone Grease 1.08 | Goods are despatched on the day we receive your

0.1mF 35 | LINIC Books LIN 1 5.95 | Permagard 152 SERVISOL Tubes Siicone Gregse 164 | order. If for any reason we are out of stock we will

02mF 66 LIN 2 595 | Elec. mech lubricant pen 74| SERVISOL Asro Klene 84 | try toinform you as quickly as possible.

047mF 98 P.V. MICROCOMPUTER CENTRE SERVISOL Asro Duster 110 | Netry e et sprzeg‘ve :"k :ggv efgrct;srr';
1250V 0.1mF 59 Nhy not pay us a visit and see our range of Micros. Software Books and Penpherals. Please | SERVISOL Excel Polish s :G'NK;IB N mO\!l,fef:’!gliﬁf ':U?Ng' be despatched the

T Bk ring for prices. We are also SERVISOL Video Hoad Cissnser 82 | (eiephone 2

00047mF 32 Spectrum 16K Vic 20 Sharp authorised dealers gt:ewg‘:% sisher 640G o0 | Give us a nng — we'l e you service.
002mF 30 48K CO'RZng(rB e DO"C BB’?{ I:Ah‘e Heat SinI(qumpound %G Y08 | Prease ask if what you need is not histed — we will
n ragon ICro e » try to hel
gm: g Texas Lynx ) ST g"ﬁ"ﬁnn"bb(:' J;ge ":;‘DG 2: PZces art:J subject to change without notice.
2000V 0.0052mF 1.20 | Quantity discounts on application (Trade Only). Minimiim of 5. @ op stan
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FOR SPECIALISED |G G.L.COMPONENTS AL
= [ ] -
1/Cs SEE ALTERNATE | 105°SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 SEY
ADVERT PHONE (0228) 20358/39693 E
INTEGRATED CIRCUITS LARGE RANGE OF TRANSISTORS cont. LINE O/P TR. NEW VALVES
TYPE PRICE (£}| TYPE PRICE (£) TYPE PRICETYPE PRICE{TYPE PRICE[RBM T20/22A .......... 12.20|DY802. ................... 72
MC1327A ...1.(03 Tease00 1.6 AN/TA/LA/UPC/STK BC147 .....09|BD236.....43|BT120 ...2.30|RBM 2718 18/20/22 ....22.95|PCFBOZ ... ..o oo 86
MC1358P ...1.60|TBA750Q ...2.45 I/Cs NOW BC148 .....09| BD237 .. . . .40|BU105/021.44 | PHILIPS G8 7. .78
MC1330P ... .. 90{TBABOO ...... 80 AVAILABLE BC157 .....10(BD238 .....39|BU126 ..1.78|PHILIPS G9 .............B75|PCLB4 .. ... .. ... .0 81
ML231B ....1.95|TBAS10AS ..1.15 : C158 .....11|BD410 .. ...50|BU204 ..1.50|PHILIPS G11 .90
ML232B ... 170|TBA320 ....140| SEE SEPARATE |BC159. . .11|BD434 . ..'50|BU205 ..1.42|THORN 1590/1 ... .. .. 8.68 .81
ML237 ... . 250/ TBASS0 ....2.95 ADVERT BC160 . ....22|BD437 .....70|BU206 ..1.3%|THORN 1690/1 ... 68(PFL200 ... . .. 135
ML238 ..... 4.22|TBA920Q . ..1.50 BC172.....10{BD438 ... ..78|BU208A .1.40| THORN 1615 . .. .. 9.75|PL504 . 150
SAS560S ...1.83|TBA%0/2X 1265 DiODES TRAN. |BC177.....22|BD707 .. 1.05|BU208/021.70| THORN TX10 ... .. 12.50| PL50S .. .2.90
SAS670S ...1.90|TBA930 ....1.55 SISTORs |BC182 .....10|BDX32 ..1.65|BU326A .1.48|PYE 731/713(110} 10.20{ PL509/519 .5.65
SASS580 ....2.40|TCA270SQ ..1.30|TYPE PRICE BC182LB ..11|BF167 .....26|BU407 ..1.12 |PYE 725(90) . . 10.20|PY88 . ... ...l 69
SAS530 ....2.40{TCAB00 ....1.95 TYPE PRICE|BC183LB .. j 18C[ITTCVC 19 .. .9.60| PYS00A . .. 1.90
SL901B.....4.80{TCAS40 ....155 AC127 .00{DECCA 2230 ... ... .8.30|PY81/800 .. ........... .. 69
SL917B .....6.95|TDA1002A ..1.50 AC128 ... .. 20|DECCA 80 ......... .8.58
SN7GO13N ./ 1.80| TDAI00AA - 270 60l ACaiK | T4E[TTCvcz0 g 5s  ANTHSURGE Fuses
SN76023N ..1.80| TDA1036 ...3.20|BY210/800 ....30§ AC142K ...30|BC214L AS{ITT CVC 25/30/32 ....... 8.00| A/S20MM BOMA ...... .. 2.75
SN76110N . ...90|TDA1044 .. 3.10[BY223 .... AC176 . ....28|BC2378 35 100, 160, 200MA ........ 1.70
SN76226DN 1.45|TDA1170 ...1.80|By227M .. AC176K . 30{BC337 ..... .46 EH.T. TRAYS 315, 400, 500, 630, BO0MA,
SN76227N ..1.00/ TDA412 .....90|gyx10 AC187K ...30|BC338 .....10| BF256LC TP32C ... 47 1A,1.25,16,2A ......... 1.20
SN76660N . ...65[TDA2190 ...3.20 (o vee oo’ 5e] ACI8BK . 33|BC547 ... 10| BF258 .. TIP33B ... 8CIRBM T20/224 ........ ... 7.35[2,316,4,5A ... .. ... 135
SN76666N . ...83| TDA2020 .. .2.95|BYXS -6/ AD149 ....70|BC548 . ... 10|BF259 TIPAIC ... 48|RBM AS23 ... ... ... .. 7.20
TAAS50 .. .... 28{TDA2522 ...1.80|BYX71/600 . .. y e TIP42C ....48|PHILIPS G8-550 ......... 6.90 A/S 1.25"
TBA120A ....62|{TDA2523 .. 2.25|0A%0 .... TP2955 ...7a|[PHILPS GS . ............ 6.45 ;
TBA120AS .. ..70| TDA2530 ...2.10|1N4001-7 . TP3055 .. 56| THORN1500-3S ... .. ...
TBA120B .. ... 90| TDA2532 ...2.20|1N54018 ... .. TV106/02 1.6a| THORN1500-565
TBA120SB ....90|TDA2540 ...1.95|a7y ¢ rance | 1g| AUT10 2N3054 ... 55| THORN3000/3500
TBA120U ...1.00|TDA2560 ...1.80(o5 000 11|Au13 2N3055 | 5q | THORNS00O
TBA395 ....1.25{TDA2581 ...1.70 RAIAf S oo 25c1197y | THORNBS500/8800
ey 3| TDAZE%0 - 225 | NyvERSAL I L T I 1.85| THORNS000 & SUNDRIES
TBAS10 ....2.30|TDA25693 ...2.30| THYRISTORS BD222 . 28€2029 .2.0¢| pECCA 2230 ... .11l 6.30{PYE IF GAIN MOD ...... 7.85
TBAS520Q ...1.30| TDA2600 ...550| 1580H/1580R BD232 25C2078 .2.06| DECCA 80 . E/W COIL G11 ... .
TBAS30Q ...1.00{TDA2611A ..1.50| SPEC. SHEET BC141 .. . 26(BD233. .. .. 25C2091 .1.10( DECCA 100 VANI04 ...
TBAS40Q ...127{TDA2640 ...1.80] AVAILABLE |BC142. .. 23|BD234. . .. ...1.30{25C2078 .2.20ITT CVC 20/30 ...6.85{G8 TRANSDUCTOR .....2.25
TBAS50Q ...1.40{TDA3560 ...5.10| £2.20 each |BC143.....25|BD235.....32|BT119...2.30/25C1969 .2.45|Universal ............... 5.90(G8 ON/OFF SW. ..... .. 1.40
THIS IS ONLY A VERY
WE WILL ONLY SUPPLY TOP QUALITY, TV ELECTROLYTICS RUSH BUNIONS TTUNERS SMALL PART OF OUR
BRANDED - COMPONENTS. REPUTATION DECCA 30{400/400)350V . ..... 255 DECCAV/ITT 4w I
COUNTS WITH US DECCA 80/100(400)350V DECCA/ITT 6W DETALS OF OUR
B00)250V .................... 2.90 PYE201 6W .............
PHILIPS G8(600)300V ... .2.00 PHILIPS G8S/L
REBUILT TUBES PHILIPS G9(2200)63V . .. 1.15 PHILIPS GBS/Q ORDERING
Full range of tubes available. Range PHILIPS G11(470)250V .... .2.20 HITACHI AW ............ Fz‘:;’; ﬁd: chd
includes Deltas, PIL, foAl)i(c/.at?g‘x inc. :;5,1 t/sgz /g(zzgo&?gosgsggv .. .ﬂg ITTCWCE 7W ........... 5oV ATLT cLrita
rices and delivery on app| o { ) RN B ITTCVC8/9 ...l Total. Export
. . . THORNB3500{175/100/100/ PHILIPS G11 (TIP SW.) ... Orders — Cost.
Quantity discounts available 4001350V .........iiiii 2.25 1043/05TFK ............. DELIVERY BY
on request. THORN3500(1000)70V .. o U2V TRK ..o I RETURN ON ALL
THORNS000(400400V ......... 2.78 U322 TFK ..o, 7.40 STOCK ITEMS.

FOR
STANDARD TV
SPARES SEE
ALTERNATE
ADVERT

G.G.L. COMPONENTS
108 SCOTLAND ROAD, CARLISLE,
CUMBRIA CA3 9EY
Phone (0228) 20358/3963

BUY WITH

LA4031 ...

TA7204P ..
TA7205AP

STK0039 ..
STK0040 ..

.1.66
2

STKO78.........8.
9

UPC1170C ... 1.

UPC1181H ...
UPC1182H ...2.35
UPC1183H ...2.35
UPC1185H2 ..3.30

UPC1211C ...4,
UPC1215V ...2!
UPC1216V ....2,
UPC1217G ...

UPC1218H
UPC1222...
upPC1223

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
™V AND MANY
STANDS TRADE MORE MAKES
£2.50 ONLY! | insTock!

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

7
UPC1370C2 ..3.80
UPC1373H ....1.20
UPC1377C ...4.60

UPC1384C ....5.50
UPC2002H ..2.20

IF YDUR REQUIREMENTS ARE NOT LISTED
PLEASE CONTACT US FOR AVAILABILITY

Bhiionivhiia ikl
BoshbhsaInaky

ORDERING

Please add 50p for p&p UK.
Add 15% VAT 1o this total.

Export orders - Cost.

Delivery by return on all stock items.

13 WORCESTER ST.,
WOLVERHAMPTON,
Wv2a4LJ

Teol: (0902) 773122
Telex: 336810

Telepart
Pattern Generator

* Exceptionally light and durable
* Pocket size for outside service
® PP3 battery power source
* Five different test patterns for colour
andmono TV  *Cross hatch grid  * Dot matrix
* White raster
* Horizontals  * Verticles
A lightweight, extremely portable and versatile pattern generator for
black/white and colour T.V. alignment and service at the customers home. At
the turn of a switch, the generator can provide five essential test patterns for
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 cm and
weighs only 190 grams.

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

* Separately checks condition of guns.

% Removal of shorts and leakage be-
tween electrodes

# Checks heater warm-up characteris-
tics.

INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT ALSO AVALABLE 1
LEADER LCT-910A g THE VERY LATEST SC110A LOW POWER, iR oters
C.RT. TESTER-REJUVENATOR B FULLY PORTABLE OSCILLOSCOPE. Signal Generstors
Our top selling instrument is designed r c Ea?tnegln%eqw Moters
to readily test the various characteris- L ] 2 W@ ’ = A < CRT Temml:t\?\: o
talis“?r(\:(.iF{t}j,:\‘/snation of both colour and o N Q 6 0 B J ’ﬁ'\" G__U ag. 7 5 ’ " @ T..V.' Field Snpv’\gthnlaet:ar
# Tests for shorts and leakage between g[_l—‘) ® @l@ Digital Capacitance Meter

electrodes. — = 2 LARGE S.AE.
# Tests cathode emission characteris- o l \ > FOR COMPLETE LIST.

The new Thandar SC110A represents a break-through in oscillo-
scope development. The SC11CA is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standard features and

# Rejuvenation of low emission controls of a bench oscilloscope. FITS IN A BRIEFCASE
cathodes with automatic timing. PRICE £175 + £26.25 VAT Full 8ized Performance
* Super rejuvenation with manua! con- * 10 MHz bandwidth * 10 MV per division sensitivity.
gOL * Full trigger facilities avce provided ircluding TV framae, or TV filterin
% Complete with tube base adaptors. TER * Runs on 4 to 10V DC via disposabl . re-chargeable cells. or AC
Size: H 230mm W 330mm D 120mm. EORE ST 5 edaptor.
Size 255mm x 148mm x S0mm. PRICE £165.00 + £24.75 VAT

BK's REVOLUTIONARY DYNAMIC Accessories  Carry Case £8.98 + 089 VAT,
LEADER HIGH VOLTAGE ‘LOPT’ TESTER <1 Prabe €7.00 + £1.06 VAT,
METER EHT PROBE Revolutionary L.O.P.T. tester. Operates x 10 Probe £8.06 + £{1.20V.AT
TR in dynamic mode which actually tests the Rty Bomon B11,00 + €1 66 VAT
OK.V.D.C with L.O.P.T. under high voitage conditions AC Adpptor £6.98 + £1.04 VAT,
without de-soldering or removal.

Size 75 x100 x40 mm. Supply 240V AC
HAMEG HM 203-4 20MHz

PRICE £25:99 +£3.VAT DUAL TRACE OSCILLOSCOPE

SPEC IFICATION: :
SBANDWIDTH DC-20Mdz s | 8§
SSENSITIVITY CH1,0HZ 2mv-SOV/DIY o= .t ' ® s Bndy -
CRT TESTER- REJUVENATOR STTMEBASE 40nS ta 0.25 CM I
STRIGGER DC-4OMiz Auto-Narmal-TV

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

*CALIBRATION OUTPUT

Tests and rejuvenates blue, green &
*CA1 ADD AND INVERT FACILITY

red guns separately. Fitted with delta and

PRICE N
£23.50 -,
+ £34 P.L.L sockets, Compact size 120 x 65 xi50 *ALT/CHOP SWITCH WITH COMPONENT
VAT N mm. Supply 240V AC *ILARGE RECTANCULAR SCREEN 8 x 10 cms. TESTER
3 SRYILT IN SEMICONTUCTOR CCMP.TESTER
*SIZE 285mm x 145mm x 380mm. PRICE

PRICE £32.00 +£4.80VAT *SUPPLY 110-125-220-2L0V AC S0-6(Hz £264.00 + £39.60 VAT

FULLY 2 YEAR WARRANTY

GUARANTEED

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.

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. SS2 6TR TEL: 0702-527572

T AN Switchto the biggest
wholesaler of quality

DONT LOSE HIM FIT ATV METER

B late model used TV's

=3 @® Thousands of Quality Sets always in stock

® Colour/Mono/VCR’s and Audios available

7 @ 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
AMLABLE @ New and usad stands always in stock

L= =
50p

£
COMPLETELY VARIABLE TIMINGS

o¥s METERS
NS AIbGI'lGQ LIMITED
MANUFACTURERS OF TV COIN OPERATED

METERS CONTACT (0202)674272
87-89 Sterte Avenue,
Poole, Dorset. BH15 2AW. ELECTRICAL WHOLESALERS

\ Telex: 418253 LUMIC G / Campgion House, Franchise Streer, Kidderminster, Worcestershire DY11 6RE
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NEW 1984 CATALOGUE NOW AVAILABLE - Many prices reduced — range increased — fully illustrated. Price 65p, per copy (free upon request with
orders over £5) — includes 30p. Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY.
TB:SMBX'I 450 UPC1181H

400mW Plastic 3V-75V 8p each, 10/75p | 1BA673 e foEsesha
13W Plastic  3V-200V 15p each. 10/

MULTISECTION ELECTROLYTICS!

Russian type U4324 - (20,000 O.P.V) THOR)
OC Vohs: 06, 1.2, 3, 12, 30, 60, 600, 1200, | 0N | SE0100+300- 100167300V :

1.5W Flange UPC1230H

2.5W Plastic
20W Stud

4747V £1.40
7.5-75V £1.26 each
7.5-75V 87p each

SN76530P
SN78533N
SN76650N
SN76660N
SN76666N
STKO1S
TA7108P
TA7120P
TA7129AP
TAT130P

TAT205AP
TA7208P
TA7210P
TA7222P

TAT611AP
TAA263
TAA310A

TDA1170S
TDA1190
TDA1200
TDA1270Q
TDA1327A
TDA1352A/

UPC1350C
UPC1367C
UPC1378H
UPC2002H

AC Volts: 3, 6, 15, 60, 150, 300, 630, 900.
DC Curr. M/A: 0.06, 0.6, 6, 60, 602, 3000.
AC Curr. M/A: 0.3, 3, 30, 300, 3000.

DC Resistance: 0.2, 5, 50, 500, 50D0K.
level dB: —10 to +12

TERMINAL
BLOCKS

2 amp. 12 way 0.19

5 amp. 12 way 0.20

SOLDERING
SECTION

Antex 15W lron 5.00
Antex 18W iron 5.00
Antex 25W iron 5.20
Antex elements 2.00
Antex bits 0.95
Antex stands  1.90
Soldersucker  4.50
Spare nozzles for
Soldersucker  0.45
Antex Soldering
station complete
with 1 iron — 30W

or 40W 49.95

ALL SERVISOL
PRODUCTS

Switch Cleaner 0.88
Circuit Freezer 0.96
Foam Cleanser 0.84
Agro Kiene 0.78
Silicone Grease
{Aerosol) 1.00
Antistatic Spray 0.82
Plastic Seal  0.88
Excel Polish  0.76

upplied with rechargeable batteries.
Price £12.00 Incl. of p/p & VAT,
0.28
0.06
0.3%

Fuseholders

20mm Panel Mounting
20mm Chassis Mounting
1" Panel Mounting

11" Chassis Mounting 0.12
Carline 13" holder 0.10

| TELEPHONE SPECIAL

PO ex-rental 706 style, mainly
grey & green, some blue - state
several choices. We will send
nearest — all untested.

£2.75 {p&p £1.50)
10 for £20.00 {p&p £5.50)

CHART RECORDER SPECIAL
orand new J channel pen record-
ers complete with charts. Fuli

spec. upon request once only
price £40 + £10 p&p + VAT.

Timer
Dil to Dil
B pin
14 pin
16 pin
18 pin
22 pin
24 pin
28 pin
40 pin
Dil to Quil
14 pin
18 pin
18 pin
Quil to Quil
14 pin

GEC

cocoooco
WwNN D 2o
ESRIRLSE

2.75/10
2.30/10
3.10/10

eoo
ww W
b 443

RANK

2.78/10
3.10/10

oo
w
=

16 pin

ITT/KB

8 |E
1400 150+ 100+ 100+100+ 150/ 320V2.704
1500 150+ 150+ 100/300V .50

3000 1000/63V

3500 175/400V + 100+ 100/350V

8000 400/350V

8000/8500 2500+ 2500/63V
8000 700/2

50V

1000/70V

9000 400/400V
Amgp 4700/25V

DECCA 0/30 400+400/350V
1700 200+ 200+ 400/350V

2104
200+ 200+ 150+ 50/300V
600/250V
200+~200+75+25/350V
220/100V
PHILIPS GB 600/300V

GB G9 600

2047 2048 2083 2084

EKCO TI48 125+200+ 100+32/275V
691 Serles 200+30(3//350V

600/300
300+300/300V
AB23 2600+ 2500/30V
220/400V
800/300V

1

E299DD/P116-
P354 all 0.23
E299DH
/P230
VA1015 0.82
VA1026 0.79
VA1033/34/38/
39/40/538ll 0.20
VA1055s/565/66s/
67s all 0.23
VA1074 0.20
VA1077 0N

072

L5123 Prices per 10

1} Quick Blow. 100, 150, 250mA £1.30. 1, 1.25, 15, 2, 2.5, 3, 10, 15A
55p. 11" Time Delay. 100mA £3.50. 150mA £2.25. 250, 300, 500, 600,
750, B50mA £1.84. 1, 1.25, 1.5, 1.6, 2A £1.84. 254, 3.15, 3, 6A £2.82.
20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 800, 630, B00OMA,
1, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3A. 40p. 20mm Time Delay. 100, 125,
160, 200mA £1.80. 250, 315, 400, 500, 530, 800mA. £1.80.1,1.25.1.6, 2,
25,3.15. 4,5 6.3A 85p. 1" Mains. 2.3, 5,7, 10, 13A E5p.
Manufacturers please note -~ we can offer very competitive production
quantities of 20 mm Quick Blow & Time Delay range — spply for
quotation.

PLUGS & SOCKETS PRESETS

0.10 0.25W Typs
0.14 100R-4m7 V&H
0.50 10p each,
Single Junction Socket 0.80 0/9%0p

0.10 0.1W Type
0.20 Y00R-1M V&H
038 7p each.

0.15 10/65p

Matal Co-ax Plug
Plastic Co-ax Plug
Metat Line Socket

Plastic Phano
F.M. Plugs
PL259 Plugs
Reducer

VA1091 029
VA1096/97/

98 all 0.20
VAN103 032
VA1104 0.66
VA1108/09/10/

11/12  altg.24
VAB650 120
2322 554

02221 0.59

TRANSFORMERS

{RESISTORS - CARBON FILMES5%
W 1RO to 10M (E12 Range}

2p each. 15p/10. 75p/100

SN WNAWWAORNNNE AN WA WA ANSN S WNWAO D =

2BS0ELBTLINRALNE BERB 8L LR BRRTRRINERREBEERalREBHEE:

Fire Extinguisher
6401 2.80 W 2R2 to 10M (E24 Range)
TW 10R to 2M2 {E12 Range) 7p each. 65p/10. 6.00/100

2W 10R to 2M2 (E6 Range) 8p each. 70p/10. 8.00/100

RESISTOR KITS - each value individually packed

IW pack 10 each value E12 — 10R to 1M 610 pieces
iW pack 5 each value E12 - 10R to 1M 306 pieces
W pack 10 each value E12 — 2R2 to 2M2 730 pieces
W pack 5 each value E12 - 2R2 to 2M2 365 pieces
1W pack 5 each value E12 - 2R2 to 1M 353 pieces
2W pack § each value E6 - 10R to 2M2 317 pieces

RESISTORS — WIREWOUND. Generally. 5%

2.5W — 0.22 to 270R - Available in preferred values
4W — 1R0 to 10K — Awvailable in preferred values
7W - 0.47R to 22K — Available In preferred values
11W — 1RO to 22K - Available in preferred values
17W -1R0 to 22K — Available in preferred values

V'dg Head 2p each. 15p/10. 75p/100
ideo

Cleaner 0.88
Sihcone Grease (IC}

75 K
So?duMop(S(d)OJz
Solda Mop
(L/Gauge) 072
Additional P&P on
above 30p

Universal Ni-Cad
charger, charges
C.D

BR8N ER IR L8 BR8IR88BRR3BER22ERS

4.80

TBAS10
TBA510Q
TBAS20/Q

SN76023ND
SN76033N
SN76110N
SN76115N
SN76131N
SN76226DN
SN76227N

VALVES
Price (£}
088

UPC1025H
UPC1032H
UPC1156H
UPC1158H
TBA570 UPC1163H

TRANSISTORS + DIODES

Price {f) | Type
0.30 Bé)'IOG
ABorC
BC113
8C114
BC115
BC116
BC117
B8C118
B8C119

All 240v Primary. 4.5-0-4.5v 400m/A 50p. 6-0-6 10Cm/A 58p. 6-0-6
500m/A 65p.
Postage and packing 46p per transformer. g
Competitive bulk prices on request.
REPLACEMENT TV MAINS DROP! S
GEC2010 BR + 15R + 17R + 70R + 63R + 1&8R
GEC 2018 10R + 15R + 19R + 70R + 188R
Philips G8 2.2R + 88 R
Philips 70 6R + 124R + B4R
Phitips 300 118R + 148R (with link)
Philips 300 30R + 125R + 2.85K
RRI AB40 250R + 14R + 1568 50W
RRI A816 302R + 70R + 6.2R
Thorn 1500 350R + 20R + 148R + 1.5K + 317R
5.00| Thorn 3000/3500 6R + 1R + 100R Fused
£0.65| Thorn 8000 56R + 1K + 47R + 12R
£€5.00| Thorn 8500 1K5 + 40R + 50R

CORONAWNO S NWWUNSWNNWONWWWUNWANN AN 2SS WUNWWAMNN NS WA WA AW L AWWW S =as NN

-t 2 A NI NN a a N S
BINERINRRLBLBRE

Type

Type
BD244A

28C1507
25C1678

Price (£) Price (£} Price (£} Price (£} Price (£] | Type
0.10 0.65 0.30 1 0 TIP32

TIP32C
TIP33A

TIP34A
TIP41C

Type Price (£}
BT101/300 0.40
BT101/509
8T102/300
BT102/500
8T106
8T108
BT109
BT116
BT119
B8T120
BT121
B7138/608
BT151/560R
B8T151/300R
BTY79/400R
BU100A
BU104
BU10S
BU105/02
BU108

Price (£)
0.63

075 032 125
0

88858488 nhakial

N
S

B8U124
B8U126
BU133
B8U204
BU20S
BU206
8U208
BU208A
BU208/02
BU326S
BU407
BU407D
BUX80
BUY20
BUY69A
BUY69B
BY101
BY118
BY122
BY126
B8Y127
BY133

62
AD161/AD162
AF106
AF114
AF115
AF116
AF117
AF118
AF121
AF124
AF125
AF126
AF127
AF139

K4,

CONVERGENCE
POTENTIOMETERS)
6, 7, 10, 15, 20, 50,
100, 200, 500W

38p each

SPECIAL OFFER
30, 120, 270, 470,
all at 20p each

CAPACITORS

Metalilsed Paper

2n2F 1500V DC 60p
2n2F 600V AC 24p
3n6F 1700V DC 60p
4n7F 1500V DC 60p
10nF 1000V DC 22p
10nF 500V AC 80p
15nF 300V AC 30p
22nF 300V AC 32p
100nF 1000V DC

OOOOO00000000000000C
S W W

o000
BBIRR33R 2308832383828

B8D132
BD131/8D132
BD135

BD136
B8D137
B8D138
BD139
8D140
BD144
B8D145
BD150A

2N3055
2N3702
2N3704
2N3708
2N3772
2N3773
2N3904
2N3908
2N5294
2N6107
2N6126
258337
28C1172Y
28C1173Y
25C1302
25C1226

O OO DN Wt BNt bt b b 2t it BRI AR i D b L0 3 ) b b bt

SRBS88B333RNFDRILRERIES

46p
470nF1000V DC60p
HV DiscCeramic(t)

1KV 1.5nF 18p
25C1279 BkvV 10,47, 82,
25C1306 100, 120,
25C1307 y 150, 180,
25C1413A 200, 220pF 30p
25C1444 270, 300pF3sp
2AC1449 106V ThF 67

new and to full specification. Please
add 45p postage/packing (unless otherwise specified) to all orders
and then add 15% VAT to the total. Either send cheque/cash/postal
order or send/telephone your Access or Visa number. Official orders
from schools, universities, colleges etc most welcome.
(Do not forget to send for our 1984 catalogue — only 65p per copy
details at top of advertisement.)
NEW RETAIL 1000 sq ft shop now open Mon-Fri 9.00-5.00: Sat 9-12.00.

0000002042 ONNOOOR0 0 AN eNOOODOS
o0 oo o N N oouv
P e85 8RERRABREENENHEBEAS

COOOO0000P0PO000R.
S A RRWNSNO =D
NON&ON&G%OG

OO OO000P0P000000000000000
CaNanNi33382838>7230823838288
0O OO 0000000000200 400==00¢
22 R BRsRE2NNERBARRIREY

WEM
SHROPSHIRE SY4 5TT TEL: 0939 32689
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COVER PHOTO

Our cover photo this month shows
the aerials in use on Roger Bunney's
lattice mast at Romsey, Hants. At the
top a double stacked Triax BB u.h.f.
grid system which is also at present
being used for ATV reception. Lower
down there’s a 13-element wideband
Triax Band Il array, an omni-
directional Triax 88-108MHz f.m. array
and a three-element wideband Band |
array.

NEXT MONTH
Watch out for next month’s bumper
issue — see page 300 for details.

TELEVISION APRIL 1984

LEVISIO

The Skills Required

At the end of last month’s leader I commented that there’s probably no harm in
manufacturing under licence rather than undertaking the original research. The subject
deserves to be kicked around a bit more, since it has great relevance to the UK’s present
industrial condition and where we go from here.

The point 1 wished to make was that there’s no advantage to be gained from a bone-
headed insistence on being scientifically or technologically self-sufficient. At the other
extreme, to abandon research and come to rely entirely on imported technology,
becoming in the process a nation of odd-jobbers for multinational companies based
elsewhere, won’t do either. To cut ourselves off from original technological development
would in the long run be asking to cease to be a country with a substantial industrial
base. The problem is what sort of balance to strike, how to allocate funds, resources and
know-how, and in deciding what’s worth doing and what’s best left to others. There is
also the interesting business of joint venture efforts, which can be quite different from
simply manufacturing under licence.

The history of the UK’s television industry has been a rather mixed one. There’s been
plenty of research and development, but not quite the same degree of success with
applied technology for mass production. The UK did not develop a colour TV system,
neither has it developed a VCR system. It did however pioneer TV development
initially, played a major role in the application of solid-state technology to TV receiver
use, developed teletext and viewdata and, more recently, the MAC system for satellite
transmission. Plenty of R and D then, but not all along the line. This is as it should be.
The world would have been no better a place with a UK colour or VCR system to add to
the confusion in these fields. The basic technology here can be had under licence
agreement. It’s beneficial however if one has something to offer in return.

Joint venture agreements in the fullest sense involve two-way collaboration, with both
sides contributing to the technology involved. Merely assembling bought in kits on the
other hand means opting out of the technology concerned. An interesting example of a
joint venture with technological commitment on both sides was highlighted last month —
RCA and Hitachi’s collaboration over the CED disc system. Joint venture arrangements
that involve technical collaboration end up with both sides having a foot in the research
department door.

It’s not always easy to get at the full details of such joint ventures — they must, after all,
be subject to a degree of commercial secrecy. But this sort of arrangement is an
important way in which a country with limited means and technological resources can
keep in touch with technical development. Provided of course one is in a position to offer
technological collaboration. What one needs here above all else is qualified manpower.
And this seems to be something of a problem.

UK universities are at present producing some 2,000 electronics and electrical
graduates a year. This is nothing like enough, and is appalling in view of the hopes placed
on the electronics industry in particular for future industrial regeneration. Plessey alone
is on record as stating that it would like to employ another 700 graduates “in the
electronics and other numerate disciplines”. The company has reached the point where it
has had to send recruiting officers to Australia and New Zealand and advertise on the
continent. Plessey’s personnel director Parry Rogers thinks that “the situation of skill
shortages will get worse, and threatens to become the major limiting factor in our
growth”.

There is somethin% deeply disturbing about this. Shortage of trained manpower affects
not only companies like Plessey, which tend to do much of their own R and D work: it
also affects the prospects for joint venture cperations, whose importance for a country
such as the UK we've just noted. A recent paper on foreign investment in the UK,
produced by the Royal Institute of International Affairs, pointed out that one of the
main attractions of the UK has been the availability of “scientific skills”. It seems that
this means much more to a foreign multinational company contemplating investment in
the UK than the offer of hand-outs to locate plants in depressed areas. It may be that we
have a just adequate pool of skilled people ta meet current needs, but it’s quite clear that
the government and the educational authorities have been doing nothing like enough to
ensure an adequate supply of trained personnel to meet future needs.

Unfortunately the problem doesn’t stop with the need for a few more new graduates
and technicians. The skills required are increasingly of a wider variety than numerac
and a specialist degree or certificate. Creative engineering ability tends to come wit
experience and means the ability to see opportunities in business and production terms
as well as basic technological ones. How many engineers are there who’ve taken a course
in business studies? The need is possibly for some restructuring of higher education. We
need only look to certain other countries to see how it can be done. There are also some
perhaps less obvious aspects of the need for a wide range of skills. There’s been a
fascinating correspondence recently in the Financiol Times on the need for engineers 10
be able to speak Japanese. We tend to think of English as the international language of
electronics, as indeed it is, but if you have to talk business to a senior Japanese engineer
you will soon appreciate the importance of being able to do so in his own tongue. The
significance of this in making joint venture agreements work is clear enough. But how
many engineering degree courses include Japamese as an option? It’s not entirely
unknown, but hardly commonplace!
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Notes on the Rigonda VL100

These small (6in. tube) monochrome portables have been
around for many years and were imported in considerable
quantities. I've not had a lot to do with them but recently I
wanted a small set for use as a simple video monitor. I
bought a couple of VL100s in pieces and set about getting
one of them going. Whilst most shops are reluctant to
handle these sets, you quite often come across one in the
corner of a workshop. The problem is lack of information
and the Russian components with markings that tend to
cause confusion. This is a bit of a pity. Although the
design is very basic, they are interesting sets that can in
most cases be repaired quite economically provided the
tube is known to be good. The Television Tube Shop
advertises the tubes at £14 plus VAT, and even this major
replacement could still be a viable proposition.

The first point to note when servicing these sets is the
Russian symbols for the transistor connections. As near as
we can get, K is the collector, b the base and 3 the emitter
(sometimes the shield as well).

Power Supply Circuits

The mains unit screws to the rear and supplies about
14V d.c. to the input socket at the back. If you haven’t got
one, it should be a fairly straightforward item to build.
Alternatively a 12V car battery can be used.

The input from the mains unit or battery is fed to a
series regulator which provides a 10-5V supply to operate
the set. The bulk of this circuit lives on the top panel, with
adjustment provided by R132. This is set for 10-5V at the
collector of T27 (later version, see Fig. 2), which is
mounted on a heatsink at the rear.

The main difference between the two versions of this
chassis (Models VL100 and VL100M) lies in the power
supply, see Fig. 1. In the earlier version a simple emitter-
follower T26, with feedback to its base, drives the series
regulator transistor T27. Three transistors are used in the
later version. T30 provides sensing, driving the emitter of
T26 by emitter-follower action. T27 is the series regulator
as before.

Excessive voltage with a hum bar may well indicate a
fault in the regulator. Check the transistors ~ the types
don’t seem to be very critical and things like the BC142 or

RI56

N

w
RI156
LO——0
NO—0

EO—”’”

Malcolm Burrell

BFY50 (npn) and the BC143 or 2N2905 (pnp) work well
for the smaller types while a TIP32 can be used for T27
with modifications to the mounting.

The Signals Side

On the rf. side, the rotary u.h.f. tuner can be one of two
or three types and tends to occupy quite a large area
within the set. In some versions there’s a separate
preamplifier stage. The main if. strip employs three
transistors followed by a diode detector. The sound signal
is extracted at the collector of the video driver transistor.
There are two intercarrier sound amplifier transistors
followed by a ratio detector. The five-transistor audio
circuit uses a two-transistor class A output stage. While
the video driver/output transistors, the audio driver and
the a.g.c. transistors are npn types, the rest of the signal
transistors are pnp . types with their collector circuits
returned to chassis.

One of the vision i.f. transistors in my rebuilt set was
open-circuit. An AF117 put that right. The audio output
transistors T28/29 were missing and, after replacing the
bias diode D21 which was short-circuit, acceptable audio
was obtained by inserting a pair of AC128s. One of the
a.g.c. transistors was missing while the other was short-
circuit. That good old standby the BC107 worked a treat
in both positions.

A BF337 can be used in the video output transistor
position (T5).

Timebase Circuits

The line output transistor T25 is mounted inconspicu-
ously alongside the top regulator panel, which also houses
the line output transformer. I was interested to see what
might happen if you need to replace the line output
transistor, so I wired in a TIP32 - it worked! An AU110 is
reputed to work here, with possibly some alteration
required to the values of the flyback tuning capacitors
C81/2. The deflection power requirements are very low,
due to the 70° tube with its extremely narrow neck. One
bonus from this is the lack of heat developed, and I would
think that most line output transistor failures are likely to
be the result of the inherent problems with germanium

127
126

LT
2k7
22k 1550\9 10
% "%
T . o

Ri1N* Feedback from
22k line output stage

\as

ful
<

*Setected vatue

()]

Fig. 1: Mains unit, with battery charging socket, and the earlier two-transistor series requlator circuit.
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Fig. 2: Later three-transistor regulator circuit.
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Fig. 3: Line output stage circuit.

video HT

5,
T

#*Selected value. May differ

types rather than overwork.

The field timebase is a bit unusual. The first stage T13 is
an emitter-follower used to apply the negative-going field
sync pulses to the emitter of T14. When they occur, T14
switches off and T15 switches on to discharge the field
charging capacitor C57. This gives the flyback. During the
scan, C57 charges via T14 and T16. Linearity feedback is
applied to the emitter of T16. In the absence of field sync
pulses T14 will switch off when the negative charge on the
left-hand plate of C57 exceeds the fixed bias applied to the
base. R78 acts as the hold control. The oscillator section is
followed by a complementary-symmetry driver stage and a
totem-pole output stage. AC188s with heatsinks can be
used in the output stage. I found that field sync was weak
due to T13 being open-circuit base-to-collector: fitting a
B(C212 in this position gave marvellous locking.

Out of curiosity I tried a BC107 in the sync separator
position (T21). It worked quite successfully. The sync
separator feeds T13 in the field timebase, via a double

TELEVISION APRIL 1984
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The Rigonda VL100M with cabinet shell removed.

s

integrating network, and the phase-splitter transistor T22
in the flywheel line sync circuit. A BC212 was tried in the
line oscillator position (T23) but it was necessary to
reduce the value of R108 to restore the correct frequency.
The line driver is T24.

Faults and Servicing

Whilst soak testing the rebuilt set a sound fault put in an
appearance — there was intermittent volume variation,
crackle and sometimes excessive intercarrier buzz. Probing
and voltage checks were unhelpful, but a replacement
AF117 in the T8 position put an end to the trouble. It
seems that the transistors used in the intercarrier sound
channel are prone to be noisy.

Several hours elapsed before the set eventually went
dead, with a puff of smoke from the power unit. R156 was
the source of the smoke and C93 was found to be short-
circuit. Replacing these components restored normal
operation.

Since the panels hinge outwards for service, sudden loss
of sound, vision or odd effects should direct attention first
to the wire connections, which have a habit of fracturing
close to the board.

The earphone jack socket was not present in the sets I
had, though one was used as the aerial connector. Remov-
ing this and drilling a larger hole enabled me to use a

Integrated
field

15
Height

7
500
e Tev
9
5-6V
Ek2 680 2.7 i Junction
Scan coils  [ce4/c77
-
LTk
T8
* 68Kk =00
v
680 2,9 Supply
A 5
Supply to ‘ 2 ]
line osc/sync circuits 2}%3; ﬁge S0V 5k
rI Linearity *Selected value

Fig. 4: Field timebase circuit.
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©® BUMPER ISSUE Supply 10 “Too y ‘
The May Television will be another of our larger, Sagee 15V HEOIUECS i
68-page issues. /l
® TV PATTERN GENERATOR Fig. 5: The audio circuit.
Now that off-air BBC and IBA test card transmis-
sions are so infrequent, service engineers are
having to rely increasingly on test pattern gener-
ators. Our latest design features a circle,
crosshatch, grey scale, frequency gratings, colour
bars, border and patterns for |.f. response and
chroma delay checks etc. Most of the patterns are :
held in an EPROM. TTL, composite video and %93 's%'uen'?”'°'§§§
u.h.f. outputs are provided and construction is on channel b
PCBs.
OPROBLEMS WITH OLDER VCRs
Various things happen to a VCR as it gets older — Detected
basically wear of one sort or another begins to L“L_JL—.@
cause problems. Many dealers and rental con-
cerns simply suggest a new machine, but with a
bit of insight much can be done to get a worth-
while second lease of life from a VCR. Nick Lyons
describes test and repair procedures.
® CLASSIFICATION OF OSCILLATORS
Oscillators are fundamental to electronics but Ik%
come in a bewildering variety of forms. Despite '
the profusion of circuit techniques, examination
of the principles of operation shows that there are
only three basic types of oscillator, employing
positive feedback, negative resistance, or the
selective amplification of noise.

Supply A
O

05%)

Supply B Video HT

Sync
separator

CRT
cathode

Supply D
-ve

Line flyback
blanking

*Selected

1
100V

@ SERVICING FEATURES Fig. 6: Video driver and output stages.
More fault reports in VCR Clinic and TV Fault
Finding, plus Service Briefs — notes on recent

i Supply  Gating Supply
Thorn and ITT chassis. & e o

® THE MYSTERIOUS MULLARD

Vintage TV this time takes a look at one of the
earliest Mullard sets — the single-channel, 9in.
Model MTS389. One odd feature was the strange
selection of valves used in the set.

PLUS ALL THE REGULAR FEATURES

AGC

ORDER YOUR COPY ON THE FORM BELOW:

{(Name of Newsagent)

: Fig. 7: A.G.C. circutt,

Please reservel/deliver the May issue of | . ] ) )

TELEVISION (£1), on sale April 18th, and | chassis-mounting coaxial socket — some difficulty was

continue every month until further notice. | experienced as the tuner connections tended to foul this
| when the panel was hinged down. No isolation compo-

NAME .ot sseeee e l nents are required'
1 Spare parts are available from Rigonda Supplies, 332
....................................................................... I Cann Hall Road, London E11. Send a sae. with
........................................................................................ | enquiries.
= These are quite nice little sets, soundly built and
) probably better than some small screen portables from

other parts of the globe.
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“NORTHLONDON WHOLESALER'S”

TV SALES

Example of working set prices:
GEC Hybrid £19, Decca 30 £27, 22" Philips 520 £26,
22" Philips 550 £38, Thorn 3000 £27,
19" Thorn 8500 £36, Twin Chip Bush £24.
Mono from £4 etc.
Prices for other models or non-workers on request.
Re-gunned tubes available. 5 mins. M.1.

Please telephone us for details on.—

WATFORD 45590

TELETRADERS

Forde Road, Brunel Industrial Estate,
Newton Abbot, Devon
Telephone: (0626) 60154

The Best Quality Sets Available
Anywhere

All First Class working order and excellent
cabinets.
Bush
Philips G8 550
Philips G11
Decca Bradford
ITT CVC 58
GEC Solid State
Thorn 3500 Electronic 22"

£25
£40
£85
£25
£30
£35
£35

MAIL ORDER ADVERTISING

British Code of Advertising Practice

Advertisements in thig publication are required to conform to the British Code of Advertising
Practice. In respect of mail order advertisements where money is paid in advance, the code
requires advertisers tc fulfill orders within 28 days, unless a longer delivery period is stated.
Where goods are returned undamaged within seven days. the purchaser's monay must be
refunded. Please retain proof of postage/despatch, as this may be needed.

Mail Order Protection Scheme
If you order goods from Mail Order advertisements in this magazine and pay by post in ad-
vance of delivery, Tehevision will consider you for compensation if the Advertiser should
become insolvent or bankrupt, provided:
{1} You have not received the goods or had your money returned; and
{2) You write to the Publisher of Television summarising the situation not earlier than 28 days
from the day you sent your order and not later than two months from that day.
Please do not wait until the last moment to inform us. When you write, we will tell you
how to make your claim and what evidence of payment is required.
‘,A.g' We guarantee to meaet claims from readers made in accordance with the above procedure
as soon as possible aftar the Advertiser has been declared bankrupt or insolvent.
This guarantee covers only advance payment sent in direct response to an advertisement

Full spares back-up of tubes and panels -
send for list e.g. PL509 £1, PY500 £1
Bulk terms to other wholesalers

12 '}?
THENO. 1 WHOLESALERIN THESOUTH

in this magazine not, for example, payment made in response to catalogues etc., received as a
result of answering such advertisements. Classified adventisements are excluded.”
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Wideband UHF Preamplifier

For minimal displayed noise (snow) on the screen, a
preamplifier for use with weak signals should have the
lowest possible noise figure, lower than that of the tuner’s
first r.f. amplifier stage. The ubiquitous OM335 hybrid
preamplifier is not good enough in this respect: despite its
high gain, typically 27dB, the noise figure of 6dB is
somewhat above that of a u.h.f. tuner’s first stage. It’s a
sad fact that many enthusiasts go for an amplifier with a
high gain figure without considering the noise level: a
20dB gain with 5dB noise will produce degraded perform-
ance compared to a gain of 10dB with a 2dB noise figure.

The unit described in the present article was constructed
for indoor use as a first-stage amplifier. It has linear
operation across the u.h.f. bands, freedom from overload
or instability, a lowish gain (typically 11-5dB) and a low
noise figure (typically 2dB). If the amplifier is used
following a mast-head amplifier there will be little im-
provement in weak signal performance since the system
noise figure will have been set up the mast. It’s vital that
the first stage of electronic amplification contributes as
little noise as possible.

Fig. 1 shows the circuit, which uses a BFR91 low-noise
wideband amplifier transistor capable of operating at over
1GHz. With a collector current of 3mA, the noise figure
at 500MHz is 1-8dB. Between 2-5mA the noise figure is
under 2dB. The circuit is arranged so that Trl passes
4-5mA at 9V. Trl’s collector load consists of the u.h.f.
choke L2 and the series damping resistor R3, the ratio of
the turns to the value of R3 giving a slight lift towards the
top of Band V. The value of R3 could be reduced to say
684} or 821} to flatten the response. Using an extra turn for

C5 Re o1

input C1

Fig. 1: Circuit diagram.

Component details

L1, L2 2% turns,
3in. diameter
BFR91

C1,C2  47pF
c3 5.6pF
ca 0-001uF Tr1

All 63V ceramic plate
C5 0-001uF

feedthrough
10k
1.6k
120
All W, 10% low-noise
carbon film
R4 220, W
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Available from Ambit

D1 BA148 etc.

Box RS509-923.
Coaxial sockets
RS455-539, surface
mounting
Subminiature SPST
switch

Roger Bunney

L2 will move the peak in the response to group A or B.
The winding is made from one of R3’s leadout wires. D1
provides reverse polarity protection.

Construction

The smallest RS diecast box (35mm wide) was used,
with the amplifier built across it on a small piece of
copper-clad laminate held by the coaxial socket mounting
bolts via 6BA tags soldered to the copper side. Use short
lead lengths following normal u.h.f. practice. Since a 9V
battery cannot be accommodated within the box, 2mm
sockets are fitted for the supply.

Performance

I've found the design to be repeatable — the amplifier
was originally conceived as part of a forthcoming DX-TV
project. No alignment is required and the amplifier should
work on completion.

For DX reception I use the ET021 series tuner, whose
MOSFET amplifier has a very low noise performance.
Because of this, many preamplifiers provide no improve-
ment. With the present design however recognisable
pictures are obtained with inputs as low as simply line
syncs (P4 to P14-2 on the ATV scale). There’s complete
stability across the spectrum with or without input ter-
mination. At 9V the noise figure is typically 2dB and the
gain is as follows: 11.5dB at 470MHz; 11-5dB at
500MHz; 11-2dB at 600MHz; 11-6dB at 700MHz;
13-8dB at 800MHz; 13dB at 860MHz. The unit will work
happily at up to 12V, but don’t exceed this voltage.

Use of a tuned cellector circuit, i.e. two turns tuned with
a 2-10pF trimmer and with R3 deleted (and the value of
R4 increased to compensate) would increase the gain and
reduce the bandwidth. For increased wideband gain, C3
could be taken to the base of a second BFR91 transistor.

The amplifier is particularly useful where a nearby high-
powered transmitter makes the use of a mast-head
amplifier impractical.

Soldered tag Copper laminate
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Cutput l:
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)
I
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Fig. 2: Constructional details.
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Teletopics

SATELLITE PROSPECTS

Douglas Hurd, the Home Office minister responsible for
broadcasting, is on record as saying that the government
would like to see a UK satellite TV service using a UK
satellite. Wouldn’t we all? But progress towards this aim
seems to be painfully slow following the collapse of the
BBC’s plans to start a service in 1986. The tripartite
working party set up to investigate the possibility of a co-
operative DBS project, with representatives from the
BBC, the IBA and the Independent Television Com-
panies Association, has completed its initial investigation
and has reported back to Jeffrey Sterling, the chairman of
P & O and special adviser to industry secretary Norman
Tebbit. Having identified the main problems, the working
party has now set to work on a suggested plan of action.

Unfortunately, many of the problems are not of the sort
that can be resolved quickly. There is in particular the
problem of who should be authorised to spend money
from which sources on setting up a DBS service? This is
compounded by the fact that the present ITV companies’
franchises will come up for review within the time scale of
the establishment of a DBS system. Do we, this time
round, ignore the elaborate legal requirements that were
laid down to ensure the accountability of ITV companies
to the public? Or do we alter the franchise system, as is
being suggested? Whatever the answer, legislative action
will be required and will introduce delays. This is some-
thing that can’t be got round, as the government’s recent
problems over cable prove (see below).

Another problem is the likely cost of satellite receiving
equipment. An official estimate that an installation could
cost some £500, implying a monthly rental of around £16,
is considered to be beyond what the public would find
acceptable. The BBC’s chairman Stuart Young has sug-
gested a £50 subsidy for each adaptor and tax incentives to
TV rental companies to enable them to keep their charges
down. Sir Clive Sinclair has made a characteristic con-
tribution to this aspect of the subject in announcing that
Sinclair expect to be able to provide DBS installations,
including the dish, down-converter and descrambling elec-
tronics, at around £100. The broadcasting authorities have
welcomed this prospect, though other manufacturers ex-
pressed doubts. One wonders whether the idea would be
to offer such units as loss leaders initially until production
built up? Apparently however Sir Clive’s main interest is
in producing high-definition sets for DBS reception at
around £500 each.

Douglas Muggeridge, managing director of BBC Exter-
nal Broadcasting, has suggested that an international
satellite TV service should be established, i.e. a TV
version of the BBC’s world radio service. The BBC has
been conducting an enquiry into the prospects for an
international TV news service. Anything of this sort would
require government funding of course.

In Japan, Mitsubishi have announced a DBS receiver
system for use with the BS2a satellite, which is due to start
transmissions this May. The satellite’s main purpose is to
eliminate areas of poor reception, but it’s also expected to
signal the start of the DBS age in Japan. Of particular
interest is the use of digital pulse code modulation for the
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sound channels, giving high-quality sound similar to that
obtained from the new compact audio discs. Mitsubishi’s
receiver system consists of a 75cm offset-type dish with
low-noise converter and tuner. The use of Mitsubishi’s
dual-mode horn gives the aerial an aperture efficiency of
over 70 per cent, which compares with 55-56 per cent for
a conventional parabolic dish.

CABLE TV

The eleven cable operators who were awarded interim
franchises last December have been told that due to legal
problems firm licences will not be granted until late this
summer, nine months later than originally planned. The
government has discovered that it doesn’t have the legal
authority to issue licences until the Cable Television Bill
and the Telecommunications Bill receive royal assent.
Instead, the government has offered to issue letters of
intent or provisional licences under the 1981 Tele-
communications Act. The problem the operators have is
in raising finance to start developing their systems, which
is in turn delaying prospective start-up dates for the
services. Michael Storey, managing director of Westmin-
ster Cable, commented that “it’s not clear what has been
achieved by the whole frenetic business of the interim
franchises”.

British Telecom has been awarded a contract to supply
its Gamestar cable TV games service to Rediffusion’s one
million subscribers in the UK. A connection fee plus £9-95
a month rent for a Sinclair Spectrum microcomputer will
be charged: twenty games a month will be provided, five
being changed each month. A British Telecom spokesman
commented “we expect to supply a growing number of
interactive services as the cable industry expands.”

BLUE TUBES

A reader recently sent us a cutting on the subject of tubes
with light blue screens. Not that you would expect to find
them in use in the UK. The idea is to use a phosphor
system that filters out light in the yellow/green spectrum to
give sharper contrast and improved brightness under
brilliant lighting or sun-drenched viewing conditions. The
rare earth element that gives the screen the blue appear-
ance when the set is switched off is neodymium oxide. Sets
fitted with these tubes are on sale in Japan and the USA.

AYR AGAIN

GEC-McMichael have acquired Ayr Viewdata, the manu-
facturer of teletext and Prestel adaptors that went into
voluntary liquidation just over a year ago, and have
resumed production of the former range at Ayr's West
Byfleet, Surrey factory. Dealers interested in stocking
these adaptors should contact GEC-McMichael Ltd. at
Sefton Park, Bells Hill, Stoke Poges, Slough SL2 4HD.

VIDEO

Mitsubishi and Sanyo are both to double assembly of
VCRs in the UK, from the present rate of 5,000 machines
a month to 10,000. Sanyo has also announced plans to
start production of VHS machines in Bavaria. Tatung and
Binatone are expected to set up VCR assembly lines in the
UK - Binatone is at present negotiating a licencing
agreement with JVC. ITT’s plans are to start production
of VHS machines at their Bochum TV factory in W.
Germany. The tape transport system will be imported but
the electronics and control systems will be ITT designed,
using some of ITT’s digital TV electronics (Digivision).
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Sharp is the latest firm to join the ranks of those who've
announced their intention to introduce an 8mm
camcorder later this year.

A new edition of the Ferguson “100 Questions and
Answers on Video” has been published: 85,000 copies of
the first edition were distributed. Copies can be obtained
from the Ferguson Video Advisory Service, PO Box 121,
Lea Valley Trading Estate, London N18 3BP. The new
edition has been updated and revised to include the latest
generation of video products.

New VCRs have been introduced by Mitsubishi,
Hitachi and JVC. The Mitsubishi HS330 is a full-specifica-
tion, two-speed machine with a suggested retail price of
just under £700. Hitachi’s VT33 front loader will replace
the popular VT11 at a suggested price of around £450.
JVC’s new budget model HR110 is a non-remote control
version of the HR120.

David Rozalla, managing director of Warner Home
Video in the UK, has commented on the successes
achieved against video piracy in the UK. He attributes this
to the establishment of the Federation Against Copyright
Theft in January 1983. Estimates suggest that piracy at
present accounts for some 35 per cent of the UK market,
down from a level of 65 per cent two years ago. Pirate
cassettes with a street value of over £1m were seized in the
UK last year. It seems that the pirates have moved to the
continent, where they are said to be supplying some 70
per cent of the W. German, French and Benelux markets.

A somewhat contentious report on head wear with
different brands of video tape has been released by 3M.
The tests were not carried out under normal operating
conditions, and the scale of the investigation was so small
as to be statistically worthless. Measurements were made
by comparing photomicrographs obtained using a scan-
ning electron microscope before, during and after expo-
sure of the sample head assemblies to the tape, the
accuracy of the measurements being limited by the resolu-
tion of the photographs and the repeatability of the
measuring operator. For what it’s worth, Scotch, Maxell,
Fuji and Memorex tapes all came out well.

The latest suggestion for entertaining bored pub-goers is
the coin-operated video jukebox. The idea is that you get
a three-minute film along with the music you select.

SONY'S MOVE

Sony (UK) have moved to a new head office in Staines,
after fourteen years at Pyrene House Sunbury with off-
shoots at Slough and Andover. The new address is Sony
(UK) ILtd., Sony House, South Street, Staines, Middx
TW18 4PF (Staines 61688).

AVO’S LCR METER

An LCR meter, Model B183, has been added to the AVO
range — it’s very similar in appearance to the 2001 digital
multimeter reviewed in these pages last February, being a
hand-held, 9V battery-operated unit with LCD display.
There are six inductance ranges from 2mH to 2H, seven
capacitance ranges from 200pF to 200uF and seven resis-
tances ranges from 2002 to 20M{). Measurements are made
using a sinewave test signal at a frequency of 1kHz or
100Hz depending on the range selected by the eight-
position slide switch. Price to the trade is £185 plus VAT.

TV EQUIPMENT
At an expected inclusive retail price of around £400,
Fidelity’s latest introduction, the AVS1600 audio/TV rack

TELEVISION APRIL 1984

system, should be a considerable success. The AVS1600
incorporates a 16in. colour set with remote control, eight
preset channels, stereo sound capability and a spatial
sound cption to create a stereo effect through the sepa-
rate, floor-standing speakers. It also incorporates a full
monitor function for video and computer games sources
via a 21-pin SCART socket, an anti-glare glass front and a
headphone socket with volume control. The three-
waveband tuner covers stereo f.m. plus MW and LW with
synthetic stereo. The belt-driven record turntable glides in
and out from behind an automatic flip-up inspection
window at the touch of a button. Above this is the cassette
recorder which can reccerd from any of the other items
including the TV set. The amplifier provides 8W r.m.s.
output per channel (24W total music power) and can be
used with all the other items including the TV set. Its
features include dynamic noise reduction on all inputs,
headphone and microphone sockets, and a comprehensive
set of controls. The speakers are of the bass reflex type,
with separate tweeters.

Ferguson and ITT have both introduced infra-red re-
mote control versions of their 14in. colour sets. The
Ferguson 37141 is fitted with the TX90 chassis and has
voltage synthesis tuning with station memory.

The first Luxor models fitted with the new SX9 chassis
(see article in our January issue) have now been released.
These are the 22in. 5636 and the 26in. 6736.

FOCUS ADJUSTMENT

A new method of focus adjustment is being introduced at
ITT’s Basildon plant. It’s based on the use of a meter to
measure the light output from the tube phosophor in a
way quite different from that employed by an ordinary
photometer. A praperty of this measured light output has
been found to coincide with optimum focus.

CRT REBUILDING EQUIPMENT

The Faircrest Engineering Ltd. range of c.r.t. rebuilding
equipment is now being distributed by V.N. Barrett and
Co., Ltd. of 1 Mayo Road, Croydon, Surrey CRO 2QP
(01-684 9917). The company can supply all the equip-
ment required for reprocessing both monochrome and
colour tubes and in addition offers a full training scheme.

CCTV SYSTEM

Frowds Ltd. (4 Northarbour Road, Cosham, Portsmouth,
Hants PO6 3TJ) have introduced a sophisticated CCTV
surveillance system using a fully weatherproofed camera
that can be fitted with various types of tube. The circuitry
incorporates refinements to maintain performance over a
wide range of lighting conditions, and an optional built-in
telemetry system enables the camera to be remotely
controlled via the coaxial cable at up to 1-7km.

PHILIPS-GRUNDIG

Further details of Philips’ plan to take control of Grundig
(see page 177, February) have been announced. The
scheme is a complex one in which Philips, while achieving
effective day-to-day control of Grundig, will actually end
up with a smaller stake in the company - a reduction from
24-5 per cent to 22-9 per cent. Philips will first take over a
further 7-1 per cent of Grundig’s nominal capital, but at
the same time a group of banks led by Dresdner Bank will
take over a block of Grundig AG profit participation
rights certificates which will later be converted into or-
dinary voting shares, leaving the banks with a 27-5 per
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cent interest in Grundig. The aims of these moves seem to
be to satisfy the W. German Federal Cartels Office,
provide Grundig with fresh investment funds, and ensure
that joint Philips-Grundig administration is achieved
whilst maintaining Grundig’s operational independence. A
Philips’ nominee is to become chairman of the Grundig
board of management on the retirement of Dr. Max
Grundig, who will be 75 on April ist.

HDTV

A new volume, “Compatible Higher-Definition Tele-
vision”, has been published by the IBA as the twenty first
in the series of occasional engineering texts that have been
provided as a service to broadcast engineers and students
since 1972. The profusely illustrated 48-page book reflects
interest in the development of TV systems capable of

providing significantly higher quality colour pictures than
are possible using any of the present broadcasting stan-
dards. In particular the argument is put forward that the
MAC system proposed by the IBA and accepted by the
government for satellite TV broadcasting is also capable of
providing higher definition displays with a wider aspect
ratio. The suggested E-MAC (extended-definition MAC)
system would make optimum use of the information
handling capacity of European satellite channels to give
results at least comparable in quality with the HDTV
system proposed and developed by NHK (Japan), without
incurring the severe bandwidth and non-compatibility
problems inherent with the NHK system.

Enquiries about the book should be sent to the IBA
Engineering Information Service, Crawley Court,
Winchester SO21 2QA.

VCR Clinic

Ferguson 3V36

A Ferguson 3V36 was sent in by a dealer from another
dealer, with a vague account that there was a servo fault
and that the dealer of the first part had apparently
contacted Ferguson who had suggested replacing the servo
board. The dealer of the second part didn’t know whether
this had been done. So it was up to us to play “spot the
fault”, a game most readers in service departments will
have played when customers or sales staff can’t be both-
ered to give any more comprehensive details than
“faulty”.

The first symptom encountered was a spotty picture not
unlike that caused by a dirty video head, but with my luck
it would turn out to be more complicated. Andy was
optimistic however and got on with cleaning the heads
(regular readers will note Andy’s promotion to Head
Cleaner). This, amidst cries of “told you so”, did little
good, so the replay f.m. signal was checked. Only one
output was evident, and the drum flip-flop signal was only
a single pulse instead of the usual symmetrical
squarewave. Misadjustment of the drum PG pulse level
control R459 was the cause of the incorrect waveform,
and after setting up the drum and capstan servos normal
record/playback functions were restored. Great, on with
the covers.

That was when Andy decided to check the still frame
performance. The tape stopped dead in its tracks with a
very spotty picture, showing that the frame advance
circuits were not operating to give a clear picture. If that
wasn’t bad enough, we couldn’t get back into play. In fact
we couldn’t select anything or even switch the machine off
to standby. The little red lights for stop, fast forward etc.
followed the buttons, but the operate light stayed on. The
only way to restore operation was to unplug the machine
at the mains supply. It then worked normally until we
selected pause, when it again locked out.

Measurement showed that the microcomputer 1C201
was holding the capstan motor forward/reverse selector
IC206 fully off. In a vain attempt to restore operation, I
applied a full reset to the microcomputer chip by earthing
pin 22. Surprise, surprise, everything then worked cor-
rectly, including the still picture circuit. So the noise bar
and anti-bounce potentiometers could be set up, giving a
very good still frame. Andy remarked that one of our own
customers had had the same problem, and that unplugging
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the machine for a while at the mains had cured it. I
wonder if this is a problem? Great, on with the covers.

Andy then suggested trying picture search and the timer
before the machine went out. It was unlikely that picture
search would be faulty, as it would have shown up whilst
we were doing other things, but we tried it. Clang. Off
with the covers. Selecting picture search is simple. The
picture then broke up into horizontal lines which got
bigger until there were no lines at all, indicating that the
heads were not whizzing round. The safety circuit then
operated and the tape unthreaded.

Various checks were made, including connecting one of
the inputs (pin 12) to the servo operational amplifier
IC406 to earth when picture search was selected. This
stopped the drum servo. We're getting somewhere! The
circuit back to pin 6 of the main servo chip (IC403) was
then followed through (see Fig. 1). During playback
there’s a squarewave here. It was still present in picture
search, but the output from the integrator (R456 etc.) was
absent. R456 had a voltage at the IC403 end, but not at
the IC406 end. Something was earthing the servo output
between IC403 and IC406, and that something was
IC405. By isolating pins 10 and 11 of IC405 we found
that when pin 12 went high pin 10 would be earthed by an
internal fault within the i.c. So the chip was changed to a
CD4016.

Great. Now [ can put the covers on. At least the timer
worked! S.B.

Mitsubishi HS700

Some Mitsubishi repairs this month. First a common fault
with the HS700 portable. The symptoms are intermittent
play with excessive rewind speed and possibly tape dam-
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Fig. 1: Picture search fault, Ferguson 3V36.
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age. This is caused by the small pinion wheel that drives
the take-up spool. It’s a push fit on the motor spindle, and
has a tendency to come off slowly (see Fig. 2). Eventually
the point is reached where it fails to mesh with the take-up
spool. The result is intermittent play as the take-up spool
stops rotating when the teeth slip. The drive from this
motor is also used to provide back tension and some
control of the other motor’s rewind speed, so when there’s
failure to engage rewind becomes a bit frantic. The cure is
to push the cog fully home and seal it in place with red
paint.

Another common fault with Mitsubishi machines is
intermittent failure to erase the previous sound recording.
The cause is the plugs and sockets that connect the erase
head to the bias oscillator: the official cure is to remove
these and solder the wires directly to the full erase head
and the board. We've had the fault about eight times in
the last few weeks. D.S.

Mitsubishi HS303

The problem with an HS303 was an intermittent clock.
Every so often the clock display would blank out — if it
reappeared it would be flashing, as though the power had
been disconnected. Checks showed that all the power
supply lines to the clock board were correct, but when we
came to the clock chip the “init” pin was at 10-5V instead
of 4-7V. This pin is fed from the 12V rail via the tantalum
capacitor C8F2 — the idea is that the capacitor charges at
switch on, supplying the chip with a reset pulse. The
capacitor was found to have a varying leak — when the
voltage at this pin was high enough the i.c. would be held
in the reset condition, blanking out the display. A new
capacitor put matters to right.

Ferguson 3V23

The tuner/timer board seems to be responsible for various
obscure faults in this model. In a recent case the machine
did everything except rewind and fast forward - it
wouldn’t even acknowledge these commands. We con-
nected an oscilloscope to pin 16 of the serial-to-parallel
converter IC38 to check whether the serial code was
arriving from the keyboard. It was. The 8-bit parallel
outputs were also correct, i.e. in accordance with the truth
table. These go via inverters in IC33 to the data selector
i.c.s, so checks were carried out in this area. We found that
bit D3 was permanently low after IC33 — it should be high
in the rewind and fast forward modes. Five of the bits,
which carry remote tuner/timer commands, go to the
tuner/timer board as well as to the data selector i.c.s. The
next logical step therefore was to disconnect this board by
pulling out the interconnecting plug. Magic — we now had
rewind and fast forward. The fault on the tuner/timer
board was a short-circuit in one of the TAS7 transistor
array i.c.s. M.P.

Ferguson 3V35/3V36

We’ve had a few faulty Ferguson 3V35/36s recently. In
the first one the cassette couldn’t be ejected. After
studying the operation it became apparent that the flap on
the front of the machine wasn’t opening to let the cassette
out, though the eject mechanism was doing its best to push
the cassette through, flap or no flap. We eventually
discovered that the cog which operates the flap had
tripped out of mesh. This apparently happens on these
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machines for no apparent reason, and the cog has been
modified in production to prevent the fault.

Unfortunately in its efforts to eject the tape the machine
had, unknown to us, bent the loading switches. This had
no immediate effect, but a couple of wegks later a call
came that the machine “switched off on prerecorded
tapes”. Sure enough it worked perfectly on my cassette
and all the customer’s cassettes, but switched off after a
few seconds when a prerecorded tape from the local
library was inserted. This cassette couldn’t be blamed
since it apparently worked on a neighbour’s machine -
and they’d had the same trouble with another cassette
from the library.

On removing the top of the machine I found that the
take-up spool wouldn’t rotate with the prerecorded cas-
sette in position, hence the switch off. This in turn was
because the cassette wasn’t going down the last quarter of
an inch — it fouled the loading switches that had been bent
by the previous fault. Why this cassette and not the
others? The cassette was found to be about a
millimetre longer, front ta back, than the others — it was of
the type where the flap is a different colour from the rest
of the cassette.

The next machine was a 3V35 with a noisy take-up
clutch. Replacement cured this — it appears to be of the
same type as that used in the 3V29/30.

Finally, if someone attempts to insert a cassette in one
of these machines when it’s switched off (at the operate
button) and uses sufficient force a small plastic pip can be
broken off. We've had orly one instance of this so far, but
the problem is sufficiently common for Ferguson to have
modified these machines in production — more than twice
the force is now required tc cause damage. One hopes that
users will check that the machine is switched on before this
point is reached. D.S.

Ferguson 3V29

The colour was good with playback of a prerecorded tape,
but on its own recordings the chroma was very noisy and
broke up into horizontal lines. A check on the signal at the
input to the colour converter (pin 16 of 1C401) showed
that it was of excessive amplitude. Clearly the preceding
a.cc. stage (between pins 1 and 17) was operating at
maximum gain. A check at pin 3 then revealed that there
were no burst gate pulses, and on moving back we found
that L407 in the ringing circuit was open-circuit. M.P.

Ferguson 3V29

This machine had really fast search — in fact it was faster
than the rewind speed. The supply to the reel motor goes
via Q2, which is in turn controlled by Q16. This transistor
receives commands at its base via diodes D15/16/17. Both
transistors were being turned on hard - in fact the voltage
at the base and emitter of Q16 was about 15V. The diodes
were tested first but proved to be o.k. That left Q16 which
was found to have a 1k leak from collector to
emitter. M.P.
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All About Field Strength

The set produced a snowy picture, the old Labgear field-
strength meter read the incoming signal as 7001V and the
BBC’s field-strength map showed us to be on the 60dB
wV/m contour. In the workshop the signal generator had to
be set at 1-5mV to produce the same effect. Was it a poor
signal, a dud tuner or both? Nothing seemed to tie up, or
didn’t untii we chanced upon the BBC Engineering
Information Department’s sheet 2017, “Good TV recep-
tion, the professional way”, which cleared up a lot of
misconceptions for us. The following article is based on
information given in this sheet.

What to Expect from the TV Set

To produce a good picture, today’s colour set needs a
clean input signal in excess of 1mV but not above SmV.
Below 1mV, snow begins to appear and gets progressively
worse. Above SmV, intermodulation between the sound
and vision signals and adjacent channel signals produces
patterning.

A plot of the signal-to-noise performance of typical
receivers is shown in Fig. 1. The curves are the average
taken from several samples. For a noise free picture, a
ratio of 40dB at the standard viewing distance (four times
picture height) is expected. Since most people view at a
greater distance than this, they will find a signal-to-noise
ratio of 36dB perfectly acceptable.

You will notice that the older type of set that uses a
diode vision detector is less noisy than the current genera-

Harold Peters

tion of TV sets that use synchronous detectors. Notice also
that colour noise appears earlier than luminance noise.
This is due to the double superhet effect with the chroma
signal — the 4-43MHz chroma demodulators beat with the
higher frequency component of the incoming signal,
converting this to a more visible and annoying lower
frequency. This h.f. noise is not visible in the luminance
signal as it's removed by the 4-43MHz subcarrier trap.
The chroma noise problem is worsened by the fact that
only a small proportion of the total transmitter power is
used for the chroma signal. You are in fact watching a
very low power transmission radiated from the same mast
as the luminance signal.

Some useful key points are shown in Fig. 1. Teletext
errors begin to show at 150uV, the colour drops out at 35-
50uV, and sync is lost at 10-15,V. Faults apart, the only
adjustment that materially affects performance is the a.g.c.
crossover control. This sets the signal level at which a.g.c.
is applied to the r.f. amplifier stage in the tuner. Most of a
set’s self-generated noise is produced in the tuner’s mixer
stage, so to minimise this the r.f. amplifier is run at full
gain until the crossover point at 1ImV is reached. As the
input signal rises above 1mV, the r.f. gain must be held in
check by the a.g.c. circuit in order to prevent mixing
taking place as well as amplification. Most r.f. stages
overload and start to intermodulate (mix) at about 30mV,
but what is not always appreciated is that this is the sum of
all the signals received, the r.f. stage being wideband tuned.
In the average receiver situation, this means the presence
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Fig. 1: Receiver noise performance at various signal strengths.
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of four programmes with vision and sound: 30mV is the
sum of four 5SmV vision signals and four 2mV sound
signals, so overloading will take place at some 5SmV of
wanted signal. The more signals there are, the earlier the
a.g.c. crossover has to be set. With the advent of VCRs
and TV games units, the ideal setting is coming to be
around 2mV. But 2mV of what?

Measuring the Signal

Today’s average colour set has as many as seven
automatic control circuits whose action depends on some
part of the composite vision signal, so there’s little point in
applying a known amount of plain r.f. signal from the
generator. The answer you’ll get will not be the same as
that shown by the picture. During the line sync period
however the transmitter is radiating at full power regard-
less of the scene (see Fig. 2). This is the reference point to
which all signal levels are referred: thus the 1mV (etc.)
we’ve been quoting is ““the r.m.s. value of the sync tips of a
composite vision signal appearing across a terminated
load”. In our case the terminating load, i.e. the TV set,
presents an impedance of 75(Q.

Signal generators, even if you can modulate them with a
video signal, are misleading because their output is cali-
brated in e.m.f. — the voltage that appears across the
unterminated (open-circuit) output terminals. To get this
output into the set you have to connect a coaxial lead and
then connect the set as the termination, so the true output
drops to half (—6dB) of what is shown by the output
indicator, i.e. for the set to receive 1mV of signal the
generator needs to be set at 2mV (see Fig. 3). The Philips
series of pattern generators adopts a more realistic ap-
proach: their attenuators, though a little vague, do indicate
the signal level appearing at the set.

Field Strength

Having dealt with workshop signals, we’ll consider the
situation outside.

Broadcasters have a totally different approach to signal
levels. Their interest is in ensuring that there is an
adequate level of signal available at your location. This
open-circuit field strength is measured in microvolts per
metre (uV/m) of free space — in other words the amount of
signal picked up by a one metre long rod suspended in the
signal path. It takes no account of the tuning effect of the
rod, so some conversion is needed.

The BBC practice is to make measurements using a log-
periodic aerial, whose response is substantially flat,
mounted on top of a 10m pole, i.e. at the chimney level of
an average house. The measurement is made using an
accurate millivoltmeter, and all known errors are cor-
rected. The boundary of a primary service area is the
60dBu.V/m contour on the map, i.e. 60dB above 1uV/m, or
ImV/m to us (see Table 1). As propagation varies

Table 1: Basic dB uV/m to voltage conversion.

dB uV/m Voltage dB uV/m Voltage
20 10uV 70 32mV
30 32,V 74 5mV
40 100uV 80 10mV
48 250uV 88 25mV
54 500uV 90 32mVv
60 mv 94 50mV
68 2.5mV 100 100mV
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Fig. 2: The sync pulse is the reference point to which all
signal levels are referred. Note that TmV r.m.s. =2-83mV
peak-to-peak seen on an oscilloscope.
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(a)
Fig. 3: Signal generators usually indicate their output as an
e.m.f. at a certain impedance, as shown at (a). In use, the
generator will be terminated by the TV set. The e.m.f. then
becomes a voltage of haif the value (-6dB) stated on the
generator.

throughout Bands IV and V, there is a variation from
58dB uV/m on ch. 21 to 64dB uV/m on ch. 68.

Relating Field and Signal Strengths

Field strength is related to signal strength by the factor
M, where X is the wavelength. On average this works out as
follows:

0-2 (—14dB) in Band [V (aerial group A);

0-15 (—16dB) at the lower end of Band V (aerial group
B);
0-12 (—18dB) at the upper end of Band V (aerial group
C/D).

Suppiieg
Prov i LU TR

The Manor Supplies signal strength meter.
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To this has to be added the aerial's gain, which is
typically 11dB for a standard Yagi array. We then have to
subtract the downlead loss (10m of low-loss cable in-
troduces a loss of —3dB) and another 6dB since the field
strength is an open-circuit e.m.f. while signal strength is
the voltage at the set.

The following two examples will make this conversion
business clear. You'll then be able to use the BBC table
(see Table 2) with ease.

(1) A London BBC-2 signal at a standard installation.
Field strength 3mV/m.
3mV/m=E70dB uV/m, i.e. 70dB above

1uV/m. +70dB
Receiving aerial gain (standard Yagi) +11dB
Downlead loss (10m cable) —3dB
Conversion factor 0-2 (ch. 33) —14dB
Less 6dB for set termination —6dB
58dB

i.e. 58dB above 1uV/m, or 790uV input at the set.

(2) A weak Channel 4 signal in Norfolk. Field strength
500, V/m.

500uV/m = 54dB uV/m +54dB
Fringe Yagi array +17dB
Downlead loss -3dB
Conversion factor 0-12 (ch. 65) —18dB
Less 6dB for set termination —6dB

44dB

i.e. 44dB above 1uV or some 200uV at the set.

Satellite TV

The same principles apply to satellite signals, but the
quantities are different. Since the incoming signal is
collected by a dish, which has area rather than length,
square metres replace metres. And because the transfer of
the signal from the dish to the set doesn’t suppose the use
of 75Q) coaxial cable, watts are used instead of volts. The
term field strength is replaced by P.F.D., or power flux
density, and the dB ratios are 10 X log P1/P2 instead of
20 x log V1/V2 as before. P.F.D. is thus expressed in dB
W/m?.

Think of the signal collected by a perfect dish of area
Im? (1-12m diameter) and you’ll see how convenient it is
to stick to the chosen units. You'll want to be able to
relate these s.h.f. signals to the u.h.f. ones with which
you're familiar, and once more a worked example will
make this clear. i

The Russian Gorizont 7 satellite, which took over
recently from Gorizont 4, has a P.F.D. in this country of
about —120dB W/m?, in other words one picowatt per
square metre. Not a lot! Now watts = V2/R (or Z), and Z,
the transfer impedance of a dish, is given as 377} (120m)
per m* of free space. So we have 1pW =V?/377.
Crossmultiply, V. = /(377 x 10-'?) or 19-4uV/m* which
looks a lot better!

Similarly the OTS signal P.F.D. of —118dB W/m?
works out at 24-4uV/m? and the projected BBC/ITV DBS
signal P.F.D. of —103dB W/m? works out at 137-5uV/m?.

EIRP

Satellite signal strengths are often given in terms of
E.LR.P. (effective isotropic radiated power), in other
words how many watts beamed our way leave the satellite.
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To relate E.LLR.P. to P.F.D. you have to subtract the path
loss, which is proportional to the square of the distance
between yourself and the satellite, plus 0-5dB for losses on
route (more if it’s raining hard). So the lower the satellite
is to the horizon, the greater the path loss.

Noise

Noise performance is even more important with satellite
TV than it is at u.h.f. Everything in the chain contributes
to it — even the dish, which picks up noise from the ground
and from outer space to pass on to the set. For satellite
purposes, noise figures are given in degrees Kelvin. Zero
°K is absolute zero, and the reference temperature of
290°K corresponds to a room temperature of 17°C.

To convert noise in °K to dB, the following formula is
used:

dB = 10 log (°K/290 + 1).

From this, 1dB corresponds to 75°K and 3dB to 290°K.
Noise figures, if given in dB, would give a very optimistic
indication of performance. Hence the use of °K.

Because of the use of f.m. for satellite video transmis-
sion, the signal-to-noise ratio required is much lower than
for our a.m. u.h.f. signals. For results comparable to the
36dB previously quoted, a satellite signal need have only a
10dB carrier-to-noise ratio. Pictures are in fact quite
watchable down to a ratio of 6dB, when colour is lost.
What counts, as with f.m. stereo radio, is the noise
threshold. This is the level above which no further im-
provement can be seen or heard. Also the fact that f.m.
noise is triangular, i.e. worse at the higher frequencies
(which accounts for the hiss going when you switch the
radio from stereo to mono).

With f.m. TV, up to 3dB improvement can be obtained
by reducing the receiver’s bandwidth from 30MHz to
15MHz at the expense of some loss of definition and the
appearance of “sparklies” on transients, an effect with
which video engineers will be familiar.

So with an expected DBS receiver gain of around
110dB and a predicted BBC/ITV satellite signal strength
of —103dB W/m?, it looks as if there will be some 7dB to
play with. Allowing for an aerial efficiency of about 55 per
cent., most of us should get by with an 0-6m diameter
dish. The moral seems to be to save your old dustbin lids ~
they might come in useful.

Measuring Signal Strength

When it comes to readily available equipment for
measuring signal strength we come into a grey area, a
need crying out to be filled. Most aerial riggers known to
the writer treasure their ten year old Labgear meters like
gold. The broadcasters’ gear is well beyond our reach and
is totally uneconomic unless used full time.

On the face of it all you have to do is to calibrate the
a.g.c. voltage of a standard if. strip and youll get an
indication proportional to the incoming signal strength.
Not so. The average if. strip takes about half an hour to
settle down, during which time any meter linked to the
a.g.c. line will show a gain reduction of as much as 6dB.
This can be tolerated in the workshop if the warm-up time
occurs before work starts, but a better tool is the writer’s
panoramic monitor (see Television, November 1971)
which shows the instant state of all four vision and sound
carriers in the local group simultaneously.

The Siemens S43202MC signal strength meter has the
right idea, at around £1,500. It has a small oscilloscope
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Table 2: Terminated signal voltages in known signal fields.

Field strength in dB referred to 1uV/m. Signal strengths are terminated voltages assuming a downlead length of
approximately 10m, taking account of the A/ field strength/signal strength conversion factor.

Field strength/signal strength conversion
Gain
Aerial dB 65d8 70d8B 75dB 80dB 85d8B 90dB 95dB
Group A
Log-periodic 85 330uV 590uV Tmv 1-9mV 33mv 5-9mV 10mV
Standard Yagi 1" 440V 790uV 14mV 2.5mV 44mV 7-9mV 14mV
High-gain Yagi 15 700,V 1.2mV 22mV 39mvV 7mV 12mV 22mV
Fringe Yagi 17 880,V 1.6mV 28mVv 4.9mV 88mV 15mV 28mV
Group B
Log-periodic 85 250V 440V 780V 14mv 2:5mV 44mV 7-8mV
Standard Yagi 1" 350uV 630uV 12mV 2mv 3-5mv 6-3mV 1MmV
High-grain Yagi 15 550V 980uV 1.75mV 31mv 5.-6mV 9-8mV 17-5mV
Fringe Yagi 17 690,V 1-2mV 2-1mV 3-9mVv 6-:9mV 12mvV 22mVv
Group C/D
Log-periodic 85 200uV 350uV 630uV 1-1mV 2mVv 35mVv 6-3mV
Standard Yagi 1 280uV 500uV 890uV 1-6mV 2-8mV 5mV 8-9mV
High-gain Yagi 15 440uV 790V 1-4mV 2.56mV 4.5mV 7-9mV 14mV
Fringe Yagi 17 560uV mVv 1-8mV 31mV 5.6mV 10-mV 17mV

tube to display the detected vision or sound signal, with a
gap in the display in which a vertical bar can be moved up
and down by adjusting an attenuator calibrated directly in
dB above 1 V. When the test set is on tune, the bar is at its
maximum, and is then set to lay alongside the sync tips
with the attenuator. The cursor then gives the terminated
signal strength into the set in accordance with the
definition we gave earlier. The electronics consist of a high
quality tuner/if. strip, to which a.g.c. is applied, and a
stable oscillator whose output is fed via a variable
attenuator and displayed in the gap. Thus drift in the i.f.
strip doesn’t affect the calibration.

At the other end of the scale, an inexpensive kit is
marketed by Manor Supplies. This consists of an a.g.c.
indicator with a conventional if. strip. The meter reads
from 100V minimum to 10mV maximum on a logarith-
mic scale. An LED provides indication that a vision
carrier is present — it lights up in the presence of field sync
pulses, which are detected by a TBA550 i.c. Tuner a.g.c. is
applied at over 10mV for overload protection. There’s
also the Unaohm EP730FM field strength meter which
provides a c.r.t. panoramic display. Its cost is around £640
plus VAT. A test report by Eugene Trundle will appear in
these pages shortly.

If you don’t need a field strength meter, what other
methods are available to enable you to calibrate a reciever
or test set? As mentioned before, there is the Philips series
of pattern generators — never spot on, but never far out. If
you can get to meet any of the broadcasters’ field strength
measuring teams, they will usually be able to pinpoint a
place close by where they’ve measured the field strength
with precision. Alternatively you can check a batch of new
receivers whose a.g.c. crossover point is given in the
manual. Connect a meter to the tuner’s a.g.c. line, check
that the manual specifies a crossover at say 2mV of input
signal, then feed the output from a signal generator to the
aerial socket, increasing the input until the meter con-
nected to the a.g.c. line just begins to record a measure-
ment. That’s the crossover point, and implies that you are
feeding 2mV to the set. Take the average of as many sets
as you can - factory people are always in a hurry, and this
is a touchy adjustment to make.

It should seldom be necessary to those other than aerial
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riggers to know the signal level. Your main interest lies in
checking that with 800wV applied at the aerial input a
34dB signal-to-noise ratio (or a just snow free picture) is
obtained on the c.r.t. The cheapest way of doing this is
with a pattern generator of known output and a suitable
Belling-Lee attenuator in series. There remains the need
for something rugged for aerial riggers — and in due course
a simple way of checking the 12GHz output just behind
an 0-6 or 0-9m dish.
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Sensing out Faults

Just in case anyone’s forgotten, our five senses are sight,
hearing, taste, smell and touch. We use the first two
constantly without giving them a second thought. As for
taste, I can think of no occasion when I've licked a set into
submission! It’s a different matter with touch and smell
however. The heated casing of a tripler, for example the
Thorn 9000 type, will tell the tale to the fingertips of an
engineer: as for the smell, that’s an experience in itself — a
really bad one will make your eyes water. This is not a
very subtle piece of smell diagnosis, but with practice
you’ll find that you can sniff out too warm carbon and
wirewound resistors, and sometimes leaky capacitors.
Other wirewound components make their distress known
as the varnished wire heats.

This sort of thing can save time in comparison with the
testmeter before all else approach to servicing, enabling us
at least to locate the area of the fault before delving in too
deeply. In other cases our senses can provide confirma-
tion, where our instruments and intellect already suggest
to us the location of the faulit.

Most experienced engineers do this sort of thing auto-
matically. But to think about it can sharpen our minds and
make the approach more useful. For the less experienced,
attention to the signals our senses provide gives an insight
into fault conditions rarely obtainable from technical
college instruction.

Sense of Touch

The sense of touch is a great asset in TV servicing, but
before I go any further a word of warning to the less
experienced. Don’t stick your fingers into a dead set
without disconnecting it from the mains supply by remov-
ing the plug, and remember that an open-circuit dropper
or h.t. wirewound resistor can leave smoothing and
reservoir electrolytics fully charged, lying in wait for your
finger. If in doubt, discharge the points you're likely to
touch, using a resistor of say 1k to chassis. It’s not a good
idea to bridge across with a screwdriver — amongst other
things, the electolytic won’t like the spark you’ll make.

With these words of warning in mind, let’s suppose you
are confronted with a dead set. The fuses seem o.k., so
you disconnect, discharge as necessary, and feel along the
dropper sections or wirewounds with your fingers. If
current has been flowing, you’ll sense the warmth. If
there’s been excessive current, you’ll burn yourself — so
tap lightly. Where a dropper is known to be a continuous
winding but one section is cold while the next along is
warm, you’ve got your culprit. In cases where the dropper
has split windings and one set seems normal whilst another
is cold, at least you've a clue where to start. It won’t
pinpoint the fault to a defective dropper section, but will
tell you that for reasons yet to be determined there’s lack
of ht. or 1t here. The fact that droppers are often
responsible for the dead set condition is something to bear
in mind.

Still on the subject of power supplies, a bridge rectifier
with common encapsulation should not feel more than
warm. One that’s hot after the set has been on for only a
short time is likely to have a short-circuit diode. Single h.t.
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rectifier or heater chain dropper diodes should also take
time to warm up and should never attain a temperature
that’s uncomfortable to touch.

Imagine a potential divider network where the junction
between the two resistors reads either very low or zero
voltage. If a resistance check is inconclusive you may go
on to unsolder components, including transistors, to re-
move parallel paths. There is no way round this
unsoldering, though it should be limited to as few items as
possible in order to save time and to avoid damaging
delicate print and components. Before you attack with the
soldering iron however, lick your fingertip and touch the
upper resistor. In power circuits even a carbon resistor
should be slightly warm if it’s conductive, though the test
is inconclusive in itself.

A wirewound resistor that's passing current will be just
warm. A too-warm resistor of either type tells you that
there’s a leak at the junction, especially if the bottom one
is cold. In this event it’s profitable to disconnect bypass
electrolytics for resistance checks or to suspect the valve or
transistor being fed. A cold upper resistor on the other
hand could well be open-circuit, or maybe of greatly
increased value.

This example of the potential divider is just one of a
number of checks that can be quickly carried out by hand,
and I readily admit that diagnosis of this sort is likely to
contain a goodly sprinkling of very likelies, probablies and
possiblies. This doesn’t detract from the usefulness of the
exercise however. The chief benefit lies in saving time,
enabling you to get to the source of the trouble before
seeking additional information. There are also some in-
stances where sensing methods reign supreme.

Line Output Stage Checks

Triplers have already been mentioned, but there’s more
to add on this subject. A tripler should run cool: a hot
spot, especially localised on the casing, is a sign of trouble.
A warm spot on the other hand cannot definitely be
regarded as showing up a fault. This is a grey area where
experience must be your guide. There are several variables
such as the design of the tripler, its location within the set
and the time it takes to warm up. It’s fair to say that a
tripler which heats up in a few minutes at most is likely to
be faulty. Remember that, though rare, an internally
shorting c.r.t. can result in a heavy current flowing via the
tripler, giving the quick-heat symptom.

The best check is to disconnect the c.r.t.’s final anode
connector, drape it carefully away from sensitive areas and
the chassis, then run the set. This avoids placing a strain
on the line output transformer etc. A neon tester held
near the connector (don’t touch!) will light up if there’s an
a.c. field present, confirming the tripler’s demise. Keep the
tester away from the line output transformer’s field or
you’ll get a false reading.

The line output transformer is another touch-sensitive
component. Take the no e.h.t. condition. If the line output
stage uses valves, you'll have already ascertained whether
they are being driven by making top cap spark checks and
perhaps by switching off and touching the valve envelopes.
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Where the line output valve and the boost diode are both
cool, a finger check on the line output valve’s screen grid
feed resistor is a good test — it’s likely that the stage is not
being supplied with h.t. if all these items are cool.

If the valves etc. feel more or less 0.k., try touching the
transformer. I repeat — disconnect the set before doing any
of this. If the transformer is cool, it’s likely to be all right.
Note the word cool, not cold: transformers vary, as do
their operating conditions, but a warm transformer, espe-
cially one that warms up rapidly, is a bad sign.

This test works the same with transistor line output
stages — touch the output transistor, which should be warm
but definitely not hot. A very hot one suggests an internal
short-circuit. In cases where all three major items in the
line output stage — transistor, transformer and tripler — are
overheating, the most likely cause of the trouble is the
tripler, since a short-circuit transistor or shorting trans-
former will place no strain on the tripler (there are
occasions when a faulty transistor will upset the trans-
former). When in doubt, it’s always worth disconnecting
the tripler at its input from the transformer: an internal
fault can cause excess current in the stage even when the
tripler’s e.h.t. output is to all intents and purposes discon-
nected — triplers usually feed networks that remain in
circuit when the c.r.t.’s final anode is disconnected.

What Valves Can Tell Us

There are some other useful points to remember about
valves. We can always “test” a valve of the output type for
evidence of stress: the sight of a dull, spreading redness on
the anode structure is the telltale sign here. In such cases
it's prudent to look before you touch, to prevent sore
fingertips. Such problems are often apparent even before
the set’s back has been removed, as the overheating valve
will singe the dust on its envelope.

Video output valves run hot or very hot. If cool they are
either at fault or not receiving an anode or screen grid
supply, or just possibly the cathode circuit is open. This
also applies to colour-difference output valves, though
these should run warm. A cool one gives the clue.

Valves used for other functions, i.e. in the i.f. stages and
as oscillators, don’t lend themselves so easily to this kind
of testing, the results at best being inconclusive.

Remember that valves are active devices of an inher-
ently fragile nature, and are thus the most likely cause
where a fault occurs, particularly in a hard working output
stage. Modem valves don’t seem to be as reliable as those
in days gone by.

Transistor Video Output Stages

With transistor RGB output stages, fingertip checks on
the heatsinks or, where possible and perhaps more ac-
curately, on wirewound load resistors, aids diagnosis.
These items should all be warm.

Listening for Faulits

There are many ways in which our hearing helps with
fault finding, the obvious one being no sound. Take field
collapse. If you can hear the field output transformer
buzzing and can increase this buzz by adjusting the height
control, you've immediately narrowed down the cause of
the collapse to a few items at the output end of the field
timebase — the scan coils, secondary components around
the transformer, or an open-circuit connection between
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the two. All this without lifting a test prod!

Sound distortion at low volume levels, clearing as the
volume is increased, points towards a faulty loudspeaker —
one with an off-centre speech coil. Gently pressing the
cone whilst the set is working will prove the point.

Audible whistles from wound, cored components such
as line output transformers can be very annoying, though
nowadays it’s mostly the case that components other than
the line output transformer whistle — at an annoying
submultiple of the line frequency. Gentle pressure on
suspects with an insulated prod will help to identify the
offending part: tighter core clamping or a dab of sealant
may then help. Otherwise the cure must be replacement.
The effect is due to magnetostriction: the core buzzes in
sympathy with the coil's field. It follows that air-cored
components cannot suffer from this malady. Some mains
transformers are notorious for buzzing, which the cus-
tomer often mistakenly attributes to the loudseaker.

A dead set with a heavily buzzing mains transformer is a
warning of possible excessive load on the h.t. supplies or,
less likely, a leak such as a faulty electrolytic in the power

supply.

in Conclusion

We use our senses in many diverse ways when fault
finding: the back of the hand brushed across the c.r.t. face
to sense the presence of £.h.t.; sniffing for ozone when we
suspect corona discharge; touching i.c.s to see if they are
warm when they shouldn’t be (other than specific output
types, they should remain fairly cool — a hot one is
definitely a sign of trouble); taking the temperature of a
decoupling capacitor which we know should be cold; or
looking for the split in the casing of a mains filter capacitor
that’s saying “‘change me, don’t waste your fuses”. Ours is
a sensitive trade. Use yours to the full, read the signs, and
maybe you’ll be the next one to apparently possess an
ability that others speak of reverently as a gift.

Book Notice

BEGINNER’S GUIDE TO VIDEOCASSETTE RE-
CORDERS by Eugene Trundle, published by The
Butterworth Group, Borough Green, Sevenoaks, Kent
TN15 &PH at £4-50.

Q & A: VIDEOCASSETTE RECORDERS by Eugene
Trundle, published by The Butterworth Group (address
above) at £2:65.

Our friend Eugene Trundle, who writes regularly for this
magazine, has been busy! I read the beginner’s guide
through from start to finish and found it an excellent
technical introduction to the subject. It cleared up a
number of points about which I'd been uncertain, which is
always to me proof of a book’s usefulness. Don’t be put
off by the “beginner’s guide” bit — it goes into the subject
in enough depth to meet the needs of technicians.

The Q and A doesn’t go into the subject in quite the
same depth, being intended for “salespeople, bosses,
prospective VTR owners, equipment reviewers and tech-
nical people whose present knowledge is in other fields”.
It's main concern is nevertheless the techniques used in
VCRs.

Both books cover the three formats at present in use. I
have no hesitation in recommending them to readers who
want to get their teeth into the subject. J-A.R.
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Letters

GRUNDIG GREMLINS

Mick Dutton provided a comprehensive list of faults
experienced with the Grundig CUC series chassis in the
February issue (page 202). One component not men-
tioned however was R646 (270Kk) in the power supply —
it’s the equivalent of R165 in the later Thorn TX9 chassis,
mentioned in my letter last month. In the Grundig chassis
it goes open-circuit, with the result that the chopper
transistor goes short-circuit at switch on.

On the theme of Grundigs, the h.t. smoothing resistor
R607 (91£}, 17W) in the 1510 has a habit of disintegrating.
It also forms part of the excess current limiting arrange-
ment (see Fig. 1). This works as follows. The mains
rectifier thyristor Ty604 is triggered at its gate via the RC
network R615/C611. In the event of excess current the
voltage at the junction of R607/R608 will fall and transis-
tor Tr612 will conduct, short-circuiting the gate and
cathode of the thyristor which is thus cut-off. The circuit is
designed to trip at approximately 8Hz, R608 going open-
circuit in the event of a sustained overload.

Our experience has been that in the event of failure of
R607 it’s necessary to replace the following items for a no-
comeback repair: Ty604, Di604, Tr612, R614, Di614, the
main smoothing block C607/608/616/617 and of course
R607.

Some time back we had this fault and replaced the
components listed above. The set was given a soak test but
after two hours R607 again disintegrated. The fault was
eventually traced to the screened wire that couples the line
drive to the gate of the flyback thyristor Ty501. This wire
is routed below the power resistors, and had carbonised at
this point, thus upsetting the operation of the thyristor line
output stage. Since then it’s been our policy always to
check this length of wire visually and if in any doubt to
replace it.

Brian Francis, Tech. (C.E.L),
Plympton, Plymouth.

SHARP C2072

A Sharp Model C2072 came in for repair recently, the
symptoms being as follows: during bright scenes the colour
would disappear, accompanied by a loud whistling at a
frequency which seemed to be below the usual
15-625kHz. There would also be severe line pairing and
picture break-up, particularly at the edges. The symptoms
would still appear, but much less frequently, if the contrast
and brightness controls were turned down to give a dark,
washed-out picture.

R615 C61
8k2 O

HT to line
R608 output
56 stage

AC | ce07es 17w chc608
mains | ISOT T220
)

Fig. 1: H.T rectifier circuit, Grundig 1510 series.
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The customer told us that the set had started to go
wrong about a year ago, but he could restore the picture
to normal by either changing channels or turning the
brightness down. As the problem had become progres-
sively more frequent, he decided to have the set repaired.
Another engineer had quoted £95 to replace the chopper
and line output transformers, the tripler, and the chopper
and line output transistors, but the customer decided to
seek a second opinion.

We recalled that similar symptoms occur with the Thorn
9000 chassis when the 90V supply smoothing capacitor
C715 deteriorates. The Sharp C2072 is not quite the same
— it uses a series chopper circuit to produce a 120V h.t.
line — but it seemed worthwhile trying the h.t. smoothing
capacitor C717, which is a 47 uF radial electrolytic rated at
200V. We extracted it and sure enough the telltale sign of
a faint white powdery deposit was present near one of the
leads. A replacement 47 uF, 250V electrolytic immediately
restored normal operation. Incidentally the faulty capaci-
tor read all right on the meter — the best course is to check
by substitution. We wondered what the other engineer
would have done after replacing all those innocent
components!

T. Barrett,
London EI17.

VIDEO AMPLIFIER TRANSISTORS

I've received several letters asking about the transistors
used in the video amplifier circuit shown in my article in
the February issue (Fig. 1, page 189). Any small-signal
npn/pnp/npn transistors will do, but those actually used
were two BC548s and a BC558.

Harold Peters,

Oulton Broad, Suffolk.

METER REPAIR?

Many years ago, when Lisle Street was occupied by tarts
and electronics shops rather than Chinese restaurants and
blue movie shows, I bought a “faulty” meter for £1 from
the collection of odds and ends on display outside one of
the shops. It seemed to be in working order apart from
reading 25 per cent low on all ranges. I was using it
recently to check a faulty rear lamp on a vehicle parked on
a slope: unfortunately the vehicle ran a foot or so down
the slope and over the meter. The back of the case was
shattered and the internal battery was squashed. Apart
from that there appears to be little damage — and what’s
more the meter now reads accurately!

D.B., Tunbridge Wells.

BEOVISION BLANKING MODIFICATION

Those readers who keep their old 2600 and 3200 series
Beovision colour sets going may be interested in the
following method of improving the field flyback blanking.
The problem arose when I noticed teletext signals flashing
at the top of the picture. It seems that the use of more
lines for teletext results in their showing up on receivers
that have either slow flyback or inadequate blanking.
Rather than trying to speed up the flyback, I thought it
would be better to attempt to improve the blanking.

The original circuit is shown in Fig. 2. After inversion
by the strapped triode sections of two ECL84 valves the
flyback blanking pulses are fed via a screened cable to the
“earthy” ends of the tube’s first anode decoupling capaci-
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Fig. 2: Flyback blanking in the B and O 2600/3200 chassis.
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Fig. 3: Modification to remove teletext signals.

tors. One way of increasing the amplitude of the pulses
would be to increase the value of the anode load resistor
R202. Unfortunately this slows down the circuit’s recov-
ery time on the positive-going edges of the pulses, since
the capacitance of the cable etc. has to charge via the
anode load resistor. The result is a brightness gradient on
the left-hand side of the screen.

Fortunately there’s a third, unused ECL84 triode section
~it’s in the middle ECL84 of the colour-difference output
trio. The circuit can easily be modified, on the back of the
panel, to that shown in Fig. 3. Using a cathode-follower in
this way ensures a quick pull up, the initial pull down
being via the 2-2k() resistor. Sufficient blanking pulse
amplitude is obtained to blank out the offending teletext
lines. There are no tracks going to pins 1, 2 and 3 of the
cathode-follower, so the necessary connections can be
made without having to “hack and bodge”.

Note the change in the value of the bias resistor R201
from 1k(} to 3-9k(}.

Keith Cummins,
Shirley, Southampton.

LOPT TESTER

I’ve made up the line output transformer tester featured in
your February issue (page 180), having etched a board
and using components from the junk box. It works well,
but the emitter-follower transistor Tr3 got warm — the
whole board tock 38mA on load (connected to a trans-

-0056 *

Orive from
multivibrator

& Components added

LoPT Q-
primary
winding

680

Fig. 4: LOPT tester modifications.
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former), 8mA off load (with Tr3 cold). Adding an 0-047uF
output coupling capacitor as shown in Fig. 4 provided the
cure, the board taking 9mA on load with the transistors
cold and the output reading unaffected. The addition of
this coupling capacitor also saves Tr3’s emitter resistor
from being shorted out by either a faulty transformer or
accidental contact between the line output valve anode/
transistor collector lead and the negative lead of the 9V
battery — this does Tr3 no good, and sometimes stops the
circuit oscillating until switched on a second time.

Adding a small capacitor across Tr3’s base resistor
increases the output reading a little — the value I used was
0-0056uF.

H. Owens,
N. Ferriby, Yorks.

HOMES WANTED

Due to shortage of space, I must jettison from my
collection of vintage and semi-vintage TV sets and radio
receivers three Murphy V310s and a V320. The V320 and
one of the V310s are workers, the other two requiring
new line output transformers. Any takers?

W. J. Knight,

532, Rochester Way, London SE9 15Q.

SATELLITE/CABLE TV

I've been following recent editorials concerning satellite
and cable television with very great interest. These two
transmission systems make strange bedfellows, the first
being the ultimate in providing wide geographical cov-
erage, the second a strictly limited method of distribution.
Much publicity has been given to their marriage recently,
a TV service in one UK town receiving the satellite signals
and passing them on to viewers via cables. Despite all the
ballyhoo about the high technology involved, a dispassion-
ate consideration of the scheme must lead one to the
conclusion that it’s the definitive example of the use of a
sledgehammer to crack a walnut. Since the programme
matter apparently consists of taped or filmed offerings, the
object of the exercise could have been achieved at a tiny
fraction of the cost by simply installing a VCR and maybe
telecine equipment at the cable company’s distribution
centre. Indeed even more money could have been saved
by ignoring cables altogether and employing a low-power
local TV transmitter. Other reports have mentioned a
pirate TV station, whose backers seem to wish to dispel
the contrived belief that only the combination of a
government agency and huge finance can make such
services possible.

The objections to the use of cheap, purely local TV
transmitters are two-fold. On the one hand the establish-
ment wishes to preserve the present BBC/IBA control of
public broadcasting. Satellites provide a means of getting
round this, distributing technically foreign programmes.
On the other hand all programmes sent out via the
existing terrestrial transmitter network are in effect free to
the viewer once he’s bought his set and his licence,
whereas cable distribution makes it possible to charge him
for every minute of screen time he watches. There’s
nothing much wrong with this, provided it’s optional and
doesn’t affect the quality of the present services. The
danger is that if cable TV ever achieved the coverage
desired by its promoters, it might well corner the market
in popular TV material, leaving off-air viewers very much
poor relations. It must not be forgotten that very large
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areas of the country will never be served by cable, due to
the sparse or scattered population.

The BBC would in this event hope to raise its licence
revenue so that it could fight back, but what of ITV?
Already saddled with the burden of financing Channel 4,
faced with the growth of VCR use, and anxious to
maintain viewing figures so as to sustain advertising
revenue, the independent companies could find them-
selves very hard pressed. For the BBC and the IBA, either

separately or jointly, to finance a superfluous DBS service
is in these circumstances as appropriate as a bankrupt
third-world nation operating its own prestige air line. High
technology is all very well, but not for its own sake. The
BBC and the IBA have virtually complete coverage with
their present transmitter network: they should swallow
their pride and forget about DBS services.

Chas E. Miller,

Woodseaves, Staffs.

This Little Ting
Here

I suppose we all get a trifle confused over the various Bush
models and chassis, and it’s not till we take a closer look
that our spirits rise or fall. So when these two rather

Les Lawry-Johns

elderly men puffed into the shop carrying a 22in. Bush.

colour set I immediately thought it was a late 823 chassis.

“There’s a white line across the screen” said the tall
one.

“No it isn't, it’s a red line” said the short one.

“Fret not” I assured them, *’twill be put right in a
trice.”

The Bush 2718

I whipped the back off and my spirits fell. Seeing the
swing down panel across the rear section I thought it was a
T20. Then I saw the two line output transistors on the
right-hand side and realised it was a Z718. My spirits fell
further.

“Umm, it won’t be put right in a trice.”

“Don’t worry. We’ve all the time in the world” said the
tall one.

“Sure it’s only a little ting” said the short one.

“That’s because you don’t have to find the little ting” I
growled.

“Oh you’ll find it in no time at all” he continued. “We’ll
just have a cigarette while you’re doing it. Just carry on
John.”

Honey Bunch smiled and chatted to them about the
weather while 1 delved into the field timebase. The
transistors appeared to read right on a cold check, except
for one of the output transistors, VT7. It gave a low
reading from collector to emitter, the same on reversing
the prods. Out came VT7, off its heatsink. In went a new
16905. Switch on and we had a nice, full-sized raster.

“There” said the short one, “didn’t I tell you it was just
a little ting you’d find in no time at all?”

I growled to myself something about what would
happen to his little ting if he wasn’t careful, then plugged
in the aerial. No signals, just noise. None of the touch
sensors were alight, so I touched the first one and dropped
down the flap to tune it in. Wind the red pointer up and
down but there was nothing except for a few flutters to
reward my efforts. I then touched sensor two and with
slight adjustment BBC-2 showed a news sheet. 1 felt
better. Touch sensor three and the news sheet remained,
even when I ran the number three red pointer up and
down. It was still there in positions four and five, even
though the pointers were in different positions. Position
six could be tuned and I ran it up to BBC-1. Select sensor

316

two and BBC-1 is still present.

“You didn’t tell me this lot was up the creek” I moaned.

“It’s not up the creek” said the short one, “it’s just a
little ting here.”

Whilst I was trying to read the tuner voltages on the
connecting plug, looking for the tuning voltage in particu-
lar, he was spinning the little wheels and thus making me
angry.

“See John, you have to get all these little pointers on
the same line. Then they work.”

I was fast loosing my cool.

“All right then, if that’s all there is to it you can take the
set away now.”

“No need to get upset over such a little ting.”

The tall one saw how the wind was blowing and
intervened.

“Leave it to Mr. Johns, Paddy. It’s not working right
and he’ll sort it out if we leave him alone.”

“Yes, leave it to him to tink out.”

I chose my words carefully. “That’s what I'm here for,
tinking tings out all day long”.

Honey Bunch fled to the kitchen. I heard her talking to
Ben. “He’s out there tinking. He’ll need a bath tonight or
he’ll be tinking tomorrow too.” It didn’t help. My logic,
fragile at the best of times, had gone.

I removed the three nuts and took out the touch tuner
panel, then accused the ETT6016 of buggering about. 1
took it out, having earthed myself to the live mains, and
sustained a bleeding hand. “Calm down now. Try to think
logically like ET does.”

That little brass image still looks down at me, his finger
pointing. Always pointing. Saying “you’re not doing it
right Les. Get the voltages right.” But I didn’t listen. 1
fitted another ETT6016 and what do you know - the
neons started to work. They lit up when touched, and 1
was sure 1 was there. I wasn’t.

Although they lit when touched, only six was tunable -
and tuned the other five for God’s sake.

Shorty moved in again. “It’s this little ting here”,
pointing to the a.f.c. button. Out he moved, and ET’s
finger continued to point at me.

I checked the voltages against those given in the circuit.
There should have been 188V at 9R39 on the touch
tuning panel (Fig. 1). The reading was more like 30V - I'd
previously taken this to be the tuning line, but it wasn’t, it

| aatat i I ot
' Tuner panrel 1 r 9R37 _1|
: : : Touch pads :
] . i 1 b
] 1R:16 | i 9R39
|
260V '3325/7 TkS ' ojeey 15k [ i
v - N
1IR3 1w 1210277 (926 W admg i
. P i i ETT608 | !
: 121026 33y 19713 \ i
°) =@ !
| L o ] ! !
[}
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! i ] Touch tuning panel !
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Fig. 1: Supplies to the touch tuning panel.
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was the supply to the ETT6016. I traced the line back to
the tuner panel, where I promptly got confused between
1R113 and 1R116. Like a fool I first accused 1R113, but
it was 1R116 that was open-circuit of course. Replacing it
restored normal channel selection and tuning.

Shorty looked at the faulty resistor. “Just a little
ting...”

Having disposed of the comedy duo, we can consider
the circuit briefly. 1R116 takes 260V at one end and
drops 72V, providing a 188V supply at the other end for
9R37 and 9R39, the latter feeding the ETT6016. Hence
the crazy behaviour when this supply is absent. I should
have gone straight to it. Like you would, but I don’t tink
like you.

Sparko’s Return

I was just settling down for five minutes’ read of the
magazine when the door crashed open and in fell Mr.
Sparks. Till that moment he'd been carrying his Thorn
8500. “Nice of you to drop in” we greeted him.

“Get this bloody set off my foot, Len” he bawled.

First it’s John from Paddy, now it’s Len from Sparko.
What it is to be well known.

So I lifted the set off his foot and he hopped around like
a wounded kangaroo.

“Why do I have to bring this bloody thing to you each
time? Why can’t you call out like civilised people do?”

“Because I'm too lazy and don’t want to work too hard,
that’s why. Now what do you want me to do for you?”

“Just fix it for me Len. I don’t care how much it costs as
long as it’s not more than a fiver.”

I ignored that because Sparko never argues about the

bill. Mind you he does like to stop and watch and murmer
every now and again “thank gawd it's not me with my
hand in there.”

So we took the back off, plugged the set in, and
switched on. A blurred picture with no sound appeared.
We switched off and checked the speaker, which was o.k.
We then removed the power panel which, as you know, is
where the MJE340 audio output transistor VT701 lives. It
had base-emitter leakage, so out it came. I looked in my
little drawer marked MJE340 and took one out. It was of
entirely different construction, and I stared at it in dis-
belief. The one from the set was of the TO126 type, like
the BD131. The one in my hand was of the TO220 type.
The base and emitter leads were reversed, so it had to go
in on the reverse side of the heatsink to get the connec-
tions right. When fitted, the sound was loud and clear, so
the voltage rating was right. Later investigation proved
that the transistors in the drawer should have been
marked MJE340K (30W rating). Ho hum.

The blurred picture didn’t respond to adjustment of the
focus control, so the e.h.t. rectifier unit came under
suspicion (the built in resistor goes high in value). Smiling
at Mr. Sparks, we removed the suspect unit and fitted a
new one. The focus was naw good and the sound loud and
clear. “Did you say a fiver Sparko?”

“Just joking Len.”

Hallo Stan/

Hardly had Sparko left than Mr. Murray walked in.
He’s been coming in for seventeen years.

“Hallo Stan, how’s your luck?”

“My name's Hilda Mr. Murray . ..”
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VCR Servicing

Part 27 Mike Phelan

The 3V24’s capstan servo has provision for still frame and
slow motion, the latter by remote control. We'll look at
normal record and playback operation first.

Capstan Servo

A block diagram of the capstan servo is shown in Fig.
122. It's a dual-loop arrangement, i.e. with both speed and
phase control. The speed control loop uses a VC1029, as
in the drum servo, but this time operating at 126Hz. If the
capstan speed increases, the voltage at pin 10 of the
VC1029 falls. There’s no inversion in the motor drive
amplifier, so the capstan motor speed falls to compensate
for the initial rise. Stable conditions are obtained at about
3-8V. The phase control loop is mainly contained in IC1,
where the 32-768kHz oscillator is shared with the drum
servo.

On record, the only need is for close control of the
speed. So the phase control loop compares the 21Hz
trapezoid derived from the crystal oscillator with the 21Hz
pulse train obtained by dividing the FG signal by six. Test
point TPS is included to enable the trapezoid and pulse to
be viewed simultaneously. The error voltage of about
4.5V at pin 25 goes positive to decrease the motor’s
speed, because the inverting input of IC15 is used. C101,
C102, R223 and R224 form the loop filter.

On playback the oscillator and divider produce a 25Hz
trapezoid which is gated by the amplified pulses from the
control head. The pulses are passed through monostable
multivibrator IC6 which provides a delay of about
20msec.

High for slow/still

In record and playback (also audio dub) two sections
(S1 and S2) of IC14 are closed because pins 5 and 6 are
high (inverter X40’s output is high). S3 and $4 are both
open. The loop filter is thus in operation. In stop, fast
forward and rewind, X42 turns the motor off. In search
fast forward, search rewind, slow and still D40 or D41
conducts, S3 and $4 close, and X40 opens S1 and S2. This
removes the phase error voltage from the motor drive
input, connecting the latter to the junction of R225 and
R226 instead to give the correct free-running speed. This
point is also connected to the junction of C101 and C102
in the loop filter to maintain the charge on these capaci-
tors — otherwise the lock-up time on returning to normal
play would be excessive. If the off-tape control pulses are
lost during playback (or audio dub) D39 conducts,
producing the same effect, i.e. S3/4 closed and S1/2 open.
Severe hunting would occur if it were not for this.

Fig. 123 shows the control pulse detector circuit. During
playback and audio dub, C99 and D38 d.c. restore the
pulses, biasing X38 on. The after-load switch is closed,
biasing X9 on. C100 charges to 9V, holding X39 and D39
off. The servo then works normally. If the control pulses
are interrupted, due to mechanical shock for example,
C100 discharges, X39 turns on, D39 receives forward bias
and the servo switches to the free-running condition. We
don’t want this part of the circuit to operate in record,
when servo control is essential. This condition is met by
supplying the emitter of X39 from the PB 9V line.

Though the motor is stopped via X42 in the stop, fast
forward and rewind modes we want the free-run condition
to maintain the charge on the loop filter. The after-load
switch is open in these modes, so X9 is off. X39 is still
powered from the PB 9V line however, so D39 conducts
to give the free-running condition.

Still and Slow Drive
The still and slow capstan drive system is shown in Fig.
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Fig. 122: Block diagram of the capstan servo.
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124. It may look a bit complicated, but is not too bad if
split into two sections. As in the previous machines we’ve
dealt with, a BA841 i.c. is used for slow motion/still frame
capstan control, though the circuit is less complex than
that used in the 3V23.

In modes other than playback, record, audio dub and
shuttle search, X42 is on, removing the control voltage
from the motor drive amplifier by turning off D45. This
turns X45 on and the Darlington X47 off, stopping the
motor. X46 and X48 are used in slow/still as a brake,
normally being off. D46 ensures that X47 is off when X46
is on, otherwise the 12V rail would be shorted out.

When D45 is off, we can drive the motor with a slow
pulse as in the 3V23 - a large amplitude pulse to
overcome the inertia, followed by a smaller pulse. D33,
D34, X33 and X34 form an OR gate to supply 9V to the
slow-pulse network in the slow or still modes. Pin 30 of
the BA841 is the FF2 output — we don’t use FF1 here. Pin
30 goes high to move the motor, low to stop it. During
normal running it’s high, so that X41 is on and X43 is off:
the path to chassis via X41 forward biases D45 and X45,
closing the servo loop.

The internal workings of the BA841 have been dealt
with in previous articles on the 3V23 and 3V16. Suffice it
to say that flip-flop FF2 is set by the drum FF signal and
reset by the control head pulses, so that the tape stops at
an exact position with reference to the latter. The process
is repeated four times, as the tape position at the start of
the process is indeterminate. For slow motion further
single pulses are generated to drive the capstan, the
interval between the pulses being set by the slider control
on the remote hand unit.

When still is selected (or the camera trigger is released),
X42 turns on, stopping the motor, and FF2 resets. FF2
next sets, turning X41 on and X43 off so that R229
supplies X45 with some 9V. The motor starts. X44 is off
at this point, because when FF2 sets X36 is turned on,
triggering the monostable connected to pin 26 of IC11.
This gives a high at pin 27 after 18msec, turning on X44
and reducing the drive pulse to 2-3V due to the network

Control voitage

%9

A.L.switch
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control head I
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free-running
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Fig. 123: The control pulse detector circuit.

R229/R243. The pulses at the collector of X36 are also
applied to the vibrate circuit in the drum servo to minimise
sideways movement of the picture in slow motion. The
tape moves until a control pulse arrives from the tape.
This resets FF2, turning X41 off and X43 on, X46 and
X48 conducting to brake the motor. R189 and R191
adjust the width of the slow pulse.

Pin 37 of the BA841 provides dummy field sync pulses,
as in the 3V16, one of the pulses being user adjustable to
minimise jitter.

Edit Start System

Before leaving the capstan servo to look at the reel
servo we must explain the edit start system. If you read the
articles on the 3V23, you will recall that when record
pause is selected the tape winds back by approximately 30
fields and then stops. When restarted, the capstan goes
into the playback mode 1o lock to the previous recording’s
control pulses, the record capstan reference (FG) being
synchronised to the control track pulses by resetting the
counter before the record mode is entered. In addition, if
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Fig. 124: Still and slow drive system.
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the signal is interrupted, as will happen with channel
change or possibly when editing out adverts, the drum
servo relocks to the sync before the machine recommences
recording. The system is complicated but gives perfect
edits.

A very much simpler system is used in the 3V24 (see
Fig. 125). The circuit may not make much sense at first
glance - there appear to be only two extra presets and
capacitors. It works like this. If the tape is stopped at a
precise point in time with reference to the incoming signal

(say when the drum FF changes state, as this is locked to
the field sync) and is restarted at the same point, the
control track pulses should be evenly spaced — they are
derived from the field sync pulses. Adjustments are
required because pinch wheel movement takes a finite
time. This movement must be kept to a minimum,
typically 0-1mm clearance from the capstan to the pinch
wheel in pause.

On the next positive-going excursion of the drum FF
signal after record pause has been selected, IC5 produces
a high at QA1l. The microcomputer i.c. sorts this out. It
coincides with the end of the ch. B head trace. Because of
the presence of R14 and C3, input 2 of IC2 does not go
high immediately. When it does, the data fed to Al tells
the pinch solenoid to release.

On pressing the play button or operating the camera
trigger to restart the tape, the opposite sequence occurs —
the microcomputer waits for the drum FF to go positive,
QA1 then goes low, C4 discharges through R13, the input
to IC1 goes low, the output to A0Q changes and the pinch
solenoid is re-engaged.

R13 and Ri4 are adjusted for the same ‘delay at stop
and start, subject to variables such as solenoid inertia and
variation in the high and low logic threshold levels for IC1
and IC2.

We'll deal with the reel servo next month.

The B & K 467 CRT Tester/Reactivator

Fear of tube failure has been a dominant worry ever since
the start of domestic TV services, and was if anything
stronger in the monochrome-only era. It’s probably been
the main reason for the British habit of TV rental — only
recently has there been a trend away from this. It’s true to
say that in 1984 few TV sets, either monochrome or
colour, justify tube replacement on economic grounds.
The reasons for this are the increasing cost of transport
and labour, the diminishing (in real terms) price of new
sets, and the fact that good second-hand sets are plentiful.
I for one am reducing my expensive stockholding of spare
tubes!

Over the years there have been any number of boosters,
jackers, reactivators and rejuvenators, call them what you
will, all serving the purpose of staving off the day of the
picture tube’s demise. Constructional projects and reviews
of such devices have often appeared in these pages. All
work on the same basic reactivation principle — passing a
heavy forward current through the diode formed by the
tube’s cathode and control grid in order to disturb and
break up the cathode’s emissive surface. The operation
can be likened to removing the skin of a rice pudding by
bringing it to the boil! The process is rather crude, and
needs to be carefully controlled to avoid stripping the
emissive coating from the cathode’s nickel surface.

Many early reactivators were rather heavy-handed in
this respect. Some were probably responsible for killing
almost as many tubes as they rejuvenated, especially when
used by clumsy or inexperienced hands. Boosters vary in
their degree of sophistication: I've come across most
types, both gentle and brutal, in my servicing career.

The advent of colour saw the introduction of new types,
basically similar but with gun-switching facilities and often
clumsy base connector boxes to cater for the different
pinning arrangements used in different tubes. Many of
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these early boaosters could not easily cater for the new tube
types introduced in recent years — I never did find one that
could do much for a Sony Trinitron tube, even with a
suitable base socket in use.

Our faithful workshop reactivator gave up the ghost
some months ago, and we took the decision to pension it
off rather than patch it up again. Eleven years’ service is
not a bad record, and we’ve certainly had our money’s
worth during this time. Whilst looking at what’s now
available I found that the choice is somewhat limited. The
main contenders come from Leader and B and K -
Japanese and American respectively. The latter is far
more expensive, but after enquiring among several satis-
fied users I decided to try it out.

Features

The 467 is much more sophisticated than other tube
testers/reactivators. The array of dials, lights, buttons and
knobs is reminiscent of a helicopter’s flight deck, and
impresses the customer no end! The instrument is built
into a tough polyethylene attache case, with carrying
handle and lead storage. The operating panel is revealed
when the lid is opened. There are three moving-coil
meters at the top, one for each gun of the tube under test.
The operating controls and indication lamps are grouped
beneath these meters in a logical layout — setting controls
on the left, checking and restoring controls on the right. A
pocketed flap in the lid holds the operating instructions
and set-up charts. Behind this there’s a foam-moulded
storage tray for the various base adaptors for
monochrome and colour tubes.

The three meters enable the emission and warm-up
times of the three guns to be assessed simultaneously.
Each meter serves two purposes, so that the heater,
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control grid and mains voltages can also be read ac-
curately. The heater voltage (0-14V) is set by a switch and
a potentiometer: 2A is available at up to 7V, 600mA
beyond. Neon bulbs provide interelectrode leakage indica-
tion and, unusually, a continuity check to the focus
electrode. Another uncommon feature is the “life test”
which gives a prognosis at the press of a button. There’s a
remove-short facility for shifting grid-cathode leaks, and
the rejuvenation process is available in two forms - a
gentle clean-and-balance operation, or the more thorough
type of routine. Each of these is a special timed process, as
we shall see.

Testing Methods

There’s not space here to provide a detailed account of
the instrument’s unique operating principles, so I'll con-
fine myself to a brief description of the main functions.

In the emission test mode the tube’s three guns are
individually and sequentially addressed by a clocked digi-
tal logic system. Each gun is pulsed about twenty times a
second, the peak current for each gun being indicated on
its own meter. This pulsing technique allows a digitally-
programmed first anode voltage regulator to set the cut-
off point for each gun, even with a common anode
assembly or the first anodes strapped together. During the
tracking test, in which the gun characteristics are com-
pared, the duty cycle of each gun is reduced and the
resulting beam current indicated on the corresponding
meter. Provided the best and worst guns have an accept-
able emission ratio (less than 1:5:1), the meter indications
will stay within the yellow tracking segments.

The life test is a useful feature. It works by reducing the
heater current by fifteen per cent - achieved by switching
primary taps on the mains heater transformer. If the
emission of all guns remains satisfactory under these
conditions, it can be assumed that the tube has at least a
year or two’s life left.

Interelectrode leakage is indicated by five neons, one
each for the cathodes, heater and commoned grids. Be-
cause of the sequential gun-addressing system, the position
of any leak, including intercathode ones, can be
ascertained. Shorts between grid and cathode are blown
clear by a capacitor discharge initiated by the remove-
shorts button. A further neon is used in the focus elec-
trode continuity test. This detects an open-circuit by
reducing the first anode voltages and looking for an
increase in the current flowing via the focus electrode. The
increase is sufficient for the neon to strike, and by
observing the emission meters during this test an open-
circuit focus electrode in a strapped triple-gun assembly
can be detected.

Reactivation

So we come to the B and K 467’s main feature, its
rejuvenation process. To prevent rupturing the cathode
and thus ruining the tube, the current flowing during and
also the duration of the “blasting” process must be
precisely controlled. Two levels of reactivation current can
be used, a low one for the clean/balance process, which
can be safely used with any tube regardless of its condition
and value, and a high one for rejuvenation.

So far so good, but cathodes can vary enormously, not
only regarding contamination and wear but also in phys-
ical shape and size. Modern tubes use tiny quick-heat
cathodes with a small emissive surface, whereas most
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monochrome and delta-gun tubes have large cathodes
with a considerable coated surface area. Plainly each case
calls for a different degree of blasting, and the problem is
to ensure that justice is done in all cases without over
cooking things.

The 467 achieves this by making the cathode itself the
arbiter of its treatment. The heater current is first auto-
matically increased to bring the cathode to an abnormally
high temperature. The heater is then turned off and the
rejuvenation current is simultaneously applied. A heavy
current flows initially, but as the cathode temperature
drops so the current falls, soon decaying to zero. This
means that a large, robust and thermally inert cathode will
get (and withstand) a sustained rejuvenation cycle,
whereas the more fragile Trinitron and quick-heat cath-
odes will be restored without being wrecked.

Use and Performance

To test any monochrome or colour tube, reference is
first made to the set-up chart. This lists virtually all known
tube types and gives the approximate heater voltage and
adaptor socket number. Once the correct adaptor has
been fitted the test procedure is fairly simple, involving
initial setting of the heater, grid and first anode voltages,
followed by the emission test and then push-button checks
on the tube’s varicus conditions. This becomes routine
after using the instrument a few times, and I soon learnt
the adaptor types and procedures for the limited number
of tube types I have cause to test. It was necessary to order
one optional extra adaptor, for the small Trinitron tubes,
but all the other tubes I encounter are catered for by the
six adaptors that come with the instrument.

The auto-timing feature made me feel more at ease
when rejuvenating tubes, and as far as I can see the only
way to wreck a tute would be to continually repeat the
rejuvenation process until the cathode finally died — this
would call for a conscious and determined effort! The
instrument will not do anything for heater-cathode leaks
(neither will any other I know of), but on the one occasion
that I encountered a cathode-grid leak the remove-shorts
procedure revealed all - in the red picture, since the short
was in the red gun.

I was very pleased with the results of the reactivation
process. Given that the tube has all three heaters alight
and no mask or screen defects, a useful and long-lived
boost can almost always be obtained — unless the tube is
completely worn out or has been previously over cooked
by another reactivator. Certainly this is the first instrument
I've come across that can give a new lease of life to a
Trinitron tube: I've dealt with several of these successfully,
and only one (about twelve years old) subsequently died. I
believed (and still do!) that Trinitron tubes are manufac-
tured with some sort of anti-jack characteristic in their
cathode coatings . . .

The life test and tracking check facilities enabled me to
get a pretty good idea of the condition and performance of
the tube under test, and a reasonable indication of how
long it could be expected to last. This is particularly useful
for those testing ex-rental or second-hand sets before
buying them. I chose not to use the little guarantee cards
packed with the tester for dispensing to the happy owners
of tested and rejuvenated tubes!

As with any tube tester, it's important to unplug the set
under test from the mains supply, and in particular to
discharge any e.h.t. from the anode cavity of a tube being
treated. The test procedure necessarily turns on the guns,
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whereupon a conductive path is established to the tube’s
final anode. This conductive path will raise the instrument
(and the operator!) to whatever e.h.t. level was stored in
the Aquadag coating. Nasty . . .

I dismantled the instrument to assess its quality and the
workmanship. The bottom deck consists of a fibreglass
board containing a pair of 7400 series logic chips, ten
transistors, lots of resistors and an army of diodes and
rectifiers. Surprisingly, a lone valve sits on this board, a
12BH7A double triode. Elsewhere are a couple of heavy
mains transformers and the potentiometers, pushbuttons
and meters associated with the operating panel.

From long experience of commercial tube testers I find
that the weak spots are the set-heater potentiometer, the
function switch and particularly the multicore test cable
and its terminations. | carefully examined all these items in
the 467. The heater potentiometer is very beefy, rated at
12W, so I wouldn’t expect any problems here. The
function switch has scores of connections and would be
difficult to change, but it looks reliable — a similar switch in
my old tester has given no trouble during its many years’
use. The test lead is terminated in a way that prevents
stress or fatigue at either end, while the multipin flying
plug (into which the base adaptors fit) looks rugged — it
needs to be! I suspect that the most commonly used base
sockets will eventually wear out, but these are available as
spares at about £8 plus VAT each.

I'm told that all spares are available, in or out of
guarantee, from the importers (address at end). They also

carry out guarantee service during the first year and
operate a free updating service (on request) for new tube
types as they appear. As new base adaptors become
necessary, these will be made available from the same
source.

Conclusion

In conclusion, the instrument is now a feature of our
workshop. Three hundred and sixty pounds plus VAT is a
lot of money, and there’s less here than in £360’s worth of
new colour TV set. There are many reasons for this
however — and you can’t rejuvenate tubes with a CTV! It

.may be difficult to justify the expense in a situation where

the instrument won’t get a lot of use, say in a one-man-
band concern. In a busy workshop where a lot of servicing
is carried out however my opinion is that the instrument is
worth every penny! In an organisation such as mine it will
probably pay for itself in a very few months. One of the
crosses I have to bear is taking decisions on whether to
continue maintenance contracts on old sets. The posses-
sion of this instrument has lately tipped the balance in
favour of renewing many border-line contracts I might not
have agreed to continue before. Let that speak for itself!

The B and K Model 467 is available to the trade at
around £360 plus VAT from Radio Supplies Components
Ltd.,, PO Box 27, Hartlepool, Cleveland TS24 7BR
(telephone 0429 75750) and from various wholesale
distributors.

TV Fault Finding

A Plague of Portables

Down here beyond the Tamar, the tempo of service life
alters subtly as the days lengthen and temperatures rise.
Triplers and line output transformers are packed up and
put away ready for next winter’s onslaught of dampness
and mains surges. In their place are set out the weapons
for the summer campaign: fuses, diodes, thyristors, mains
droppers and smoothing capacitors to deal with our warm
weather foe — the annual Plague of Portables.

Each year swarms of summer visitors, or “Emmets” if
you’re stuck behind one in a country lane, descend on our
county carrying with them all they think they’ll need for a
fortnight of fun. Along with the caravan, kids, dinghy,
dog, brolly, bucket and spade, a large number of them
bring the portable from the bedroom or kitchen. Unfortu-
nately they rarely bring the instruction book, which
they’ve never read anyway, so connecting the set to the
car battery the right way round is a matter of luck for
them — and work for us. Hence the fuses, diodes, etc.

Some get through this first hurdle only to falter at the
next. They find that the set hasn’t taken kindly to being
torn from its warm, comfy shelf, pitched into a bucking
caravan with a motley assortment of household items,
driven 400 miles and then plugged into an alien power
supply. Years of reliable service are wiped out at a stroke
in an orgy of dry-joints, drifting tuner potentiometers,
dirty presets or other, more expensive, acts of vengeance.
The latter also come our way, usually on the last day of
the family holiday. Like the Ferguson Colourstar portable
we had to deal with recently.

It was a Model 3756, with 14in. screen, and had gone
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dead the night before. This proved to be because the 1-6A
mains fuse had blown, which is not an uncommon occur-
rence with these TX9 sets. Often there seems to be no
cause, and Thorn have introduced several modifications to
combat the problem, including an improved reservoir
choke (L65), type 90D3-028-002, and over-voltage sens-
ing zener diode (W8S), type 02V4-718. So we decided to
try a new fuse and if all seemed well advise the customer
to consult his local dealer. We needn’t have worried. The
fuse popped off immediately, and a meter check at the
mains bridge rectifier showed that two of the diodes were
short-circuit. In went four new 1N4007s just to be safe.
This caution was wasted because the next fuse went the
same way. This time the regulator thyristor SCRI
(Y1044) was short-circuit, so in went a replacement for
that. Bang went the next fuse.

By this time we were getting a bit worried. Apart from
anything else, we’d only one 1-6A fuse left! So we did
what we should have done in the first place and checked
the resistance between the h.t. line and chassis. Not
surprisingly there was a short, so we began to disconnect
likely culprits. It wasn’t the line output transistor, and it
wasn’t the crowbar thyristor. It turned out to be W77
(BY210-400), the “efficiency diode” in the power supply.
Having made doubly sure that there were no further
measurable shorts we tried our last fuse. Success! The set
burst into life after the customary TX9 heart-stopping
pause.

Another colour portable we’ve seen quite a bit of is the
Hitachi CPT1471/CPT1473. They’ve all had the same
fault. Indeed it’s one of the few things akin to an old-
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Fig. 1: Field output circuit, Hitachi CPT1471/CPT1473.

fashioned stock fault we’ve come across lately. The symp-
tom is no results, sometimes intermittent but usually
permanent. The first thing to do is to check Q681
(2SC1213A) in the field output stage (see Fig. 1). If this is
faulty the following steps will have to be taken. Replace
Q681 with the more robust 2SD401A. Also replace the
switch-mode power supply chip 1C901, type STR6020,
part number 2366451 (it’s a safety component). Hitachi
say that when faulty this chip can produce excessive
output, which leads to the demise of Q681. In addition,
we would strongly recommend replacing R772 (10£2), even
if it seems all right. This is the surge limiter in the rectifier
circuit that produces the supply for the field output stage
and is also a safety component, part number 0119514.
Hitachi comment that if R682 (152) fails the STA441C
field output chip will also have failed, but we haven’t had
one go yet.

The bulk of the summer portables we have to deal with
are little monochrome ones of course. They come with all
kinds of weird and wonderful names on the front, though
their backsides tend to be much the same — not unlike
their owners we sometimes think. One of the more
interesting faults we’ve had recently concerned a GEC
2114 Junior Fineline which had normal sound but a blank,
noise-free raster. Now the fact that the sound signal, which
is tapped from the collector of the final if. transistor, was
all right would tend to throw suspicion on the video
circuitry. Everything here was o.k. however. As the more
experienced of you will know, the intercarrier sound signal
often gets through despite the i.f. strip proper being faulty.
In this instance voltage checks proved that the final if.
transistor was not conductive, due to its 120§} emitter
resistor R122 being open-circuit. R.R.

Amstrad CTV2000

We’ve had another case of no sound or raster with one of
these sets. The STR451 switch mode power supply chip
1C502 should produce 103V at pin 2. The fault was due to
C509 (0-0033uF, 1-6kV) which is connected to one end of
the chopper transformer’s secondary winding (T501). J.C.

ITT CD652

This set (CVC25 chassis with CMC60 remote control
system) was stuck on channel one. We checked through
the i.c.s in the control circuit and found that the command
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went missing between IC3 and IC4. Replacing these two
i.c.s failed to provide a remedy so 1 decided to check
round IC3 with a meter. Unfortunately no pin voltages are
given on the circuit, so guesswork is required. Pin 9 was
found to read 16V, which was clearly wrong (see Fig. 2).
The 1MSQ resistor R21 is f=d from a zener diode stabilised
8-2V rail while C5 is connected to an 18V line. So either
CS5 was leaky or IC3 was at fault. We’d already eliminated
IC3, so a check was made on C5 which was found to read
80k{). Replacing this restored all functions to
normal. M.S.B.

GEC C2110 Series

This 20in. solid-state set had come in for repair through
the trade, the symptom being low gain. The picture had a
washed out look, like me first thing in the moming. ..
There was no observable graininess however, so I didn’t
suspect the tuner. Also the sound was o.k. One clue came
when I removed the aerial, because instead of the ex-
pected visible and audible noise there was a blank raster
and silence. Something was clearly amiss in the i.f. strip, so
the next step was to check transistor voltages. This
brought us to the emitter of the final i.f. transistor TR102
(BF197) where the reading was way out at more than 9V
instead of 2-8V. The cause was found to be a severe leak
in C113 (see Fig. 3). Replacing this restored full contrast
and an excellent picture. T.T.

Thorn 9000 Chassis

This set had flyback lires all over the picture and a
distinctly tubey look about it. Increasing the contrast
tended to produce slight smearing. The next thing I
noticed was that the brightness control had been set well
down to keep the level correct. This led to a check on the
c.r.t. voltages, where the first anodes were found to be at
around 1kV instead of 700V. The cause was R722
(2-:2MQQ) in the first anode supply potential divider network
having gone high in value. Incidentally, if you get one of
these sets with the complaint of flashovers (a hell of a
crack at that) and the e.h.t. is correct it’s probably the
tripler — the casing tends to break down. I've had similar
trouble with the 8500 recently. T.T.

GEC C1401H

For a grainy picture with noisy sound, first check whether
the programme indicator light is a little dark. If so check
for 33V at connector F5. If there’s no voltage at this point
R334 (10k{}) is probably open-circuit. J.C.

12v

BT
s

b C113
)l

01

[0820)
Fig. 2 fleft): Channel sticking, ITT Model CD652.
Fig. 3 (right): Final i.f. stage, GEC C2110 series.
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Long-distance
Television

Roger Bunney

January was disappointing with regard to reception though
dramatic in respect of winter fury. We have news of at
least four aerial structures being damaged. During hur-
ricane force winds Arthur Milliken (Wigan) lost his
complete system (though his XG21s may be repairable).
Both Cyril Willis (Ely) and Robin Crossley (Dunstable)
report bent poles, but perhaps with most dramatic report
comes from David Martin at Shaftesbury, Dorset. A guy
on his 30ft mast snapped: this was followed by collapse of
the mast when an anchoring bolt sheered, and destruction
of the aerials. Fortunately the structure missed nearby
buildings.

Tropospheric reception has been poor, which is hardly
surprising in view of the weather. The Quadrantids meteor
shower produced increased signal pings throughout Band
I, with isolated bursts in Band III, January 4th being
particularly active. Much of the MS activity occurred
during the day, allowing positive identification of many of
the signals. There’s been some Sporadic E activity, the log
being as follows:

8/1/84 TSS (USSR) chs. R1, 2; ORF (Austria) E2a.
9/1/84 TSS RI1.
11/1/84 NRK (Norway) E2.
12/1/84 RAI (Italy) 1A, B; JRT (Yugoslavia) E3; RTVE
(Spain) E2, 3, 4; RTP (Portugal) E3.
16/1/84 RTVE E2, 3, 4.
18/1/84 JRT E3, 4, RTSH (Albania) C; ORF E2a;
RTVE E2; TVP (Poland) R1, 2; TSS R1.
2/2/84 RTP E3.

A glimmer of light during the winter gloom has come
from Jim Maden (S. Africa) who confirms that ZTV
(Zimbabwe) ch. E2 Gwelo is still in operation — he’s
received the station recently via SpE.

Following recent 405-line transmitter closures, Band I is
relatively clear for many enthusiasts. This is especially so
in E. Anglia now that Tacolneston Ch. B3 is off air.

A further sixty experimental amateur SOMHz transmit-
ting licences have now been offered. Reports on any
interference from this source on chs. E2/R1 during the
coming season would be appreciated. Simple filtering
should remove most problems, but those experiencing
difficulties (or solving them!) are asked to write in!

News Items

France: The fourth channel Canal Plus has started to
transmit an identification slide and a half hour film giving
details of the service. Paris, Rhone-Alpes, Provence and
the Cote d’Azur will be the first areas to receive signals. A
twelve-hour daily service is expected to start on November
1st, with mainly films.

S. Africa: A TV service (BOP-TV) has been started in
Bophuthatswana. Details: ch.E37 vertical, 200W e.r.p.
directional, modified PM5544 test pattern.

Spain: The authorities have closed down the pirate Band
III transmitter at Fuenjirola, South Spain. It had been
relaying the GBC (Gibralta) service.
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Australia: The Aussat DBS is due to be launched next
year. The two main spot beams will be used for the
national ABS service. Lower-level broad beams will be
used as a means of distributing commercial services to
local stations.

Radio Amateurs: Mention has been made in previous
columns of the possibility that the spectrum 50-52MHz
will be allocated to ham use. No specific date for such an
allocation has been officially announced and in a letter the
RSGB general manager/secretary David Evans writes that
“any view expressed as to a future allocation to UK
amateurs at 5OMHz is purely speculation”.

New EBU Listings

The height of the Maasser el Chouf, Lebanon mast has
been increased from 45m to 70m. Transmissions are on
ch. E4 at 60kW e.r.p.

Considerable reductions in e.r.p. are given for various
Syrian Band I transmitters — Abou-Kamal and Nabi-Saleh
(both ch. E3) 400W instead of 400kW and Hassake (ch.
E4) 95W instead of 35kW. I suspect that previously
supplied information was incorrect — similar changes are
given for a number of Band III transmitters.

1984 Meteor Showers

The main 1984 meteor shower dates are as follows:
Quadrantids January 1st-6th.
Lyrids April 19th-25th, peaking on the 21st/
22nd.
May 1st-10th, peaking on the 5th/6th.
July 15th-August 15th, peaking on July
28th/29th.

May Aquarids
Delta Aquarids

Perseids July 25th—-August 20th, peaking on
August 11th/12th.

Orionids October 16th-26th, peaking on the
20th-23rd.

Taurids October 20th—-November 30th, peaking
on November 1st-10th.

Leonids November 15th-20th, peaking on the
17th-18th.

Geminids December 7th-15th, peaking on the
13th.

Ursids December 19th-24th, peaking on the

: 22nd.

Our thanks to George Spalding, Director of the BAA
Meteor Section, for supplying these dates.

Ryn Muntjewerff

DX-TV reception by Ryn Muntjewerff at Beemster,
Holland, has often been reported in this column. Ryn
started — as so many do - after accidentally noting distant
signals on his domestic TV set — in his case bull fights from
Spain in the summer of 1961. After further reception he
installed a roof-mounted mast and achieved some of the
the first DX reception at u.h.f. In the spring of 1970 he
erected a 22-5m mast for tropospheric reception, leaving a
wideband array (chs. E2-R4) mounted on the roof for
SpE reception.

Due to the exposed location, Ryn has lost several aerial
systems, mainly as a result of the U-bolt/clamp section of
the diecast housing of bell-type rotors snapping. To
prevent this trouble Ryn now uses an alignment bearing
on top and an internal sleeved pipe inside the mast atop
the rotor.

His achievements in Band I have been remarkable, with
reception from Australia (ch. 0), Korea (AFKN Seoul ch.
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A2), Malaysia (ch. E3) and southern Brazil (Port Allegre
ch. A2) - in total some 47 countries. His farthest u.h.f.
reception has been from Pajala, Sweden (SR-2 on ch.
E34).

At present he has double stacked group A, C and E
Fuba XC391 arrays on the mast plus horizontally and
vertically mounted Wise 24-element wideband Band III
arrays and a nine-element Fuba v.h.f./f.m. array. Three-
element ch. E3 and ch. E4 arrays are mounted vertically
and horizontally on the house along with a nine-element
ch. E2-R4 BDXC system.

Satellite Location/Bearing Service

Neville Cresdee (14 Arminers Close, Clayhill, Gosport,
Hants PO12 2HB) is now providing, on a commercial
basis, print-outs for given locations showing all available
TV carrying satellites. Here at Romsey for example some
48 craft are visible: at 4GHz, signals from some 20 craft
should be resolvable using a small dish. These craft are
underlined in the print-out, the more powerful satellites,
such as the Gorizont series, being underlined in red.
Explanatory notes, including satellite leasing information,
come with the print-out. The service costs £10 and if
there’s sufficient interest additional information such as
E.LLR.P. levels will be included.

From our Correspondents . . .

A letter from Brussels reports that both BBC TV
services are now carried by the Coditel, Brutele and
Radio-Public cable networks. The Coditel network pro-
vides 18 channels at 67 Belgian Francs annually. UK TV
quality is “most satisfactory”, though there have been
occasional problems with the sound due to the need to
change it from 6MHz to 5-5MHz. Reception of UK
teletext has still to be tried. Our contact also reports that
the TVS ECS downlink service is in Secam, with an f.m.
sound carrier at 6-5MHz. The terrestrial ECS downlink
transmissions on ch. E56 in Brussels carry colour bars and
the identification “CNCT Bruxelles”.

Isik Yildirim (Turkey) is receiving signals from the 99°E
Ekran satellite, though rather weakly, using a Fuba
XC391D aerial and AKV145 junction box amplifier, a
Teldis masthead amplifier and a standard v.h.f/u.h.f.
Crown portable TV receiver. The latter has been fitted
with an f.m. demodulator, and the results to date have
been encouraging. It’s now apparent that the side radi-
ation from the Ekran satellite is very low in comparison
with the high signal levels received in S. Africa from the
rear.

Ronald Exeter (Bishopton), whose DX signal detector/
alarm was featured last month, uses mostly home-built
equipment for DX reception. His receiving system consists
of a home-built tuner and parallel vision-sound i.f. strip, a
tunable intercarrier sound channel, a vision detector and a
quartz-locked resync and blanking unit based on a
ZNA134 chip. The output is fed to a VCR for
remodulation back to u.h.f. and finally goes to a Barco
PAL/Secam colour set. The detector also drives a CMOS
logic board for recording on the VCR - the resync unit
maintains VCR servo locking, which would otherwise be
upset by “messy” DX signals, while the blanking is
inserted to prevent the VCR’s clamp pumping in the
presence of interfering beat signals. An experimental
SAWF if, strip is under development: results obtained so
far show that a weak ch. R1 vision signal (49-75MHz) can
be viewed even when a very strong ch. E2 vision signal
(48-:25MHz) is present.
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SOUTH WEST AERIAL

¥

With the 1984 Sporadic E season nearly here, now is the time to consider new
aerials for the Summer months, Our Band 1 wideband range covers 47 -68MHz
from a wideband dipole ta a 4 element yagi, and omni directional/bi-directional
switched options. South West quality ensures seamless hard drawn alloy tubing,
all open ends plugged, bright Zinc plating and an overall high standard designed
and made by D Xers with the DXer in mind! Send an SAE for a leaflet describing
this exclusive range. We even have TVDXing receivers both colour and mono!

South West Aerials provide an exclusive service for the DXer {TV and FM), the
multiple channel installation, weak/fringe area and screened/deflector country.
Our range of filters is unique, with the increasing numbers of 50—-52MHz
amateurs careful filter design should ensure continuence of ch.E2/R1 reception
— we have suitable Band 1 notch filters ex stock!

Send now for our extensive catalogue (54p) detailing aerials, amplifiers — mast-
head and indoor, filters, rotors, installation/mounting hardware, cables and
accessories. Qur customer consultancy service will ensure correct units for your
specific application.

WB1 — SWAS wideband dipole, Band 1, 24" stub mast {incl. clamp) £25.60
WB2 — SWAS wideband 2 element, Band 1, 47" long £28.40
WB3 — SWAS wideband 3 glement, Band 1, 72 long £32.40
WB4 — SWAS wideband 4 element, Band 1, High gain, 113" long £36.40
WB5 — SWAS wideband crossed dipoles, Band 1, 24!’ stub mast £35.10

WB6 — SWAS wideband crossed dipoles + spaced reflector screen £38.85
{suitable combining filter Triax 7200 for WBS5, 6 giving omni-directional coverage £9.85, or switch sach
dipole for ti-directionsl coverage! Hirschmann R0250 aersal rotor, control unit, 3 core control feeder
€47.85, {(alignment bearing for above £16.90).

Plustron TVR5D dual standard 5" mono VHF/UHF TVDXing receiver £91.40
The above prices include VAT, postage/packing — large items Securicor. Access
Barclaycard accepted. Include 3AE with ALL enquires. Delivery 10-14
working days. Comprehensive catalogue 54p.

South Wast Aerials, 11 Kent Road, Parkstone, Poole, Dorset BH12 2EH. Tel.
0202 738232.

TV LINE OUTPUT TRANSFORMERS

FAST RETURN OF POST SERVICE

RANK BUSH MURPHY PHILIPS
Z146 A640 dual std mono  7.00 | 170 series dual std mono 7
Bush A792, A793 210 300 series mono 7
single std mono ;.00 G8 & G9 series colour 8.
7

A774 single std mono .

A816 solid state mono 9.00 | PYE 169-173-569-368

DECCA EKCO RV305-769-725-741  8.00
WALTHAM 125 9.00

MS 17002001 20202401 mono 7.00

MS2404 2420 2424 mono  7.00 .

CS$1730 1733 colour REWIND SERVICE - available for
most continental types, i.e. Kuba,
Luxor, Korting, Tyne, Berry Skantic,

C$1830 1835 colour
‘30’ series Bradford colour
K80 £15.00 inc pp, VAT. Oid lopt

80 series colour

gl
88888

100 series colour required.

FERGUSON HMV MARCONI

FER: oo | WINDINGS

G.EC RANK BUSH MURPHY

2047 to 2105 7.00 T20a T22 Pry & Sec 6.00
2000 to 2064 dual std mono 7.00 | 2718 series primary 6.00
DUAL STD hybrid colour 8.00 | 2718 series EHT overwind 7.00
SINGLE STQ hybrid colour 10.00 ULTRA THORN .

Indesit 20EGB 24EGB mona 9.00 | 1690 1691 EHT overwind  7.00
KB - ITT PYE .

VC200 VC205 VC207 mono  7.00 691 to 697 EHT overwind 4.00
CVC5 CVC7 CVC8 CVC3 col. 8.00 | 691 to 697 primary 5.00
CVC20 series colour 8.00

CVC30 CVC32 series colour 8. PRICES INCLUDE
CVvCas 8.00 15% VAT

Add 65 pence postage to sll lopts and windings
All lopts and windings are new and guaranteed

Open Mon.-Fri. 9 to 5.30 pm
Delivery normally by return. S.AE. all enquiries
For orders

Barclaycard and  jaced

PAPWORTH Access welcome  at t‘r‘\e fﬁ
TRANSFORMERS e fom
i~
80 Merton High Street, I
London SW19 1BE 01-540 3955
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Left: The identification slide now in use by the French fourth channel Canal Plus. Centre: ATV reception by Ryn Muntjewerff
(Holland) from Saintes, a distance of 871km. Power just 2W. Right: ATV reception by Robin Crossley (Dunstable) from
G6HMS at Lincoln. .

Mel Thurlbourne is back at Leighton Buzzard after
several months’ duty and DXing in the Falklands. Whilst
there he received signals on chs. A2 and A3, but nothing
in Band III or at u.h.f. SPE signals from Argentina have
been identified: other signals await identification from
photographs. Argentina had delivered ch. A7 PAL N
transmission equipment for the intended Port Stanley TV
service.

Robin Crossley recently moved to Dunstable, which by
all accounts is a much improved location. He’s using a
wideband, 92-element Triax array at u.h.f, an eight-
element Jaybeam ABMS8 array for Band III, a four-
element Band II array and crossed dipoles for Band I.
Belgian f.m. radio is always present, in stereo, and an f.m.
radio pirate (Skyline Radio) is heard daily on 103-6MHz
at a distance of some 45 miles.

Amateur Television

Since 1 first started to mention ATV in this column
several letters have arrived asking about reception.
Transmissions are usually between 434-438 MHz, which
in general terms is below the efficient operation of a group
A or wideband array. For a start however it would seem
best to press the normal DX-TV system into service.
Experience shows that a stacked bowtie aerial system such
as the Wolsey Colour King or Triax BB grid provides
reasonable performance (in terms of gain and directivity)
down to 435MHz. A group A Yagi could be adapted by
using 13in. reflector elements — something of a com-
promise as regards efficiency, though this should provide
reception of local ATV signals. If interest develops, a
435MHz array can be obtained - units are available in the
Jaybeam and Tonna ranges. Since many ATV signals will
be.at a low level, a masthead amplifier is advisable — most
wideband u.h.f. amplifiers will provide amplification at
435MHez.

One problem is that the use of a standard u.h.f. array
and a wideband amplifier can result in overloading,
particularly with local group A broadcast signals. Suitable
bandpass (or bandstop) filtering should minimise this
problem — the overloading usually occurs in the tuner’s r.f.
amplifier rather than at the masthead. I've used both
Labgear and Wolsey wideband u.h.f. amplifiers satisfac-
torily at 435MHz.

Tuning over 434-438MHz is usually done with a stan-
dard u.h.f. tuner, possibly modified, or a frequency con-
verter. Many u.h.f. tuners will cover the ATV band with
no modification. The ET021, ELC1043 series, ELC2060
and the ELC2000 series will generally reach down to
435MHz at minimum voltage on the tuning line. If a
particular tuner won’t reach 435MHz, a slight increase in
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the length of the mixer and oscillator tuned lines should be
all that’s required by way of modification. Many Japanese
and Far Eastern portable sets tune down to 435MHz, as
do certain VCRs. In view of the cheapness of surplus
tuners, it’s reasonable to obtain one and tweak it for
maximum output at 435MHz.

The use of frequency conversion is simpler but more
expensive. Upconverters that accept the 435MHz band
and provide an output in the ch. 37/38 spectrum are
available at about £30. They generally use bipolar transis-
tors and if confronted with high-level group A signals can
cause cross-modulation. I experienced this problem - the
four local group A signals were at 40mV each. Use of a
simple two-pole bandpass filter for 435mHz resolved the
problem. Commercial converters are housed in diecast
boxes and are untuned. ATV products are available from
the following firms: Wood and Douglas, Aldermaston, Nr.
Reading; Microwave Modules, Aintree, Liverpool;
Fortop, Warrington, Stoke on Trent.

A standard system I receiver can be used. For those
living near the south coast there’s the bonus of French
ATV signals, though a system L receiver (or converter)
will be required. Many French amateurs switch to nega-
tive-going video when in contact with UK stations
however.

The emphasis is on test card/pattern transmission,
though increasing enthusiasm for computer graphics is
evident. Call signs, often with details of the transmission
site, are given: otherwise the “locator” is shown — this is a
code number that refers to a European reference grid and
is sufficient to identify the approximate source of a
transmission. Camera operation is also extensive.

Communication with ATV operators is usually done at
144.75MHz, the main calling frequency in the UK. If
you’re not licensed and don’t have a 144MHz transceiver,
the cheapest way of monitoring this frequency is to use a
Daiwa SR9 receiver. This has continuous coverage at two
metres with provision for crystal control — crystals can be
obtained for 144-75MHz and for each side of the calling
frequency at a spacing of 25kHz. It’s not essential to hear
the ATV talkback, but this is helpful in deciding whether
there’s any activity and if so where it’s from.

I'd be pleased to assist with any queries on ATV
reception (include a s.a.e. for a speedier reply). Anyone
with a strong interest in the subject should join the British
Amateur TV Club (BATC) which publishes a regular
journal and also three guide books. For membership
details send a 9 X 4in s.a.e. to Mr. B. Summers, 13
Church Street, Gainsborough, Lincs. In good openings,
signals should be received at up to 500 miles. Let us know
how you get on, with details of equipment, aerials etc.
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Service
Bureau

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

FERGUSON 3Vv22

A buzzing noise in the background on the sound has
developed, increasing to a higher level when recorded
programmes are played back. This sound is not so
prominent with a commercial prerecorded tape. Tuning
doesn’t improve matters, except at the expense of the
picture.

Remove the top and left-hand side of the machine,
unsolder the two white leads from the servo (left-hand)
panel, swing this out and clean both slide switches. Make
sure that the switch bars don’t go into the holes in the
switches when replacing the board. If E-to-E buzz persists,
try reducing the E-E level (bottom board).

TYNE 5224

The problem is line output transformer arcing - it’s been
rewound three times during the last six months. The last
time the fault occurred R502 (820k{2, 2W) associated with
the tripler was found to be open-circuit.

It seems that either the h.t. is excessive or the line
output transformer tuning is incorrect. Adjust P301 for
135V at C348 and if necessary replace C353 (5,100pF,
high-ripple pulse type).

THORN 1525 CHASSIS

There’s a weak picture that goes negative when the
brightness control is advanced. I’ve tried boosting the
tube’s heater voltage but this hasn’t helped. Can’t find
any references to this chassis.

The 1525 chassis is a variant on the well-known 1500.
The symptom is not uncommon and is usually due to a
fault in the video output stage. Suspects, in order of
likelihood, are as follows: the video output transistor VT9
(a BF337 can be used); its collector load resistors R40
(2-:2kQ)) and R41 (5-1k€2); and the supply decoupler C38

(12uF).

PHILIPS N1700

There is continuous flutter on prerecorded and recently
recorded tapes, though the machine has recently been
serviced, with a new pressure roller and belt amongst
other things.

If the flutter is on sound, check the adjustment of R3
(capstan servo ripple) in the U320 module, using a scope
or AVO and diode probe. If the flutter is on the picture,
check that the tape is not wrinkling due to dirt on the
guide near the audio/sync head and for severe wear in the
latter — also check the head bearing for wear or lack of oil.
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Finally adjust R2 (head servo ripple) in module U219. If
neither ripple can be reduced to zero, the capstan or head
motor could be faulty.

THORN 8000 CHASSIS

The problem with this set is vision buzz on sound. Is there
a stock fault to check?

This chassis is not the best performer as regards vision
buzz. First check C140 (47pF) in the quadrature tuned
circuit, then carefully tune the coil (L110) for minimum
buzz. If the buzz persists, check the intercarrier sound
chip’s supply decoupler C133 (80uF) and the ceramic input
filter CF101. Finally try a very small (less than half a turn)
adjustment of L.102 in the i.f. passband filter circuit.

SONY KV1810UB
The trouble is pincushion distortion. The two controls
VR585 (amplitude) and VRS86 (bias) have been adjusted
for optimum results, but there’s still a half-inch bow-in at
each side of the raster. VR585 is at one end of its travel.
The usual cause of this fault is that the coupling
capacitor C585 (4-7uF, 100V) between the field output
stage and the pincushion correction circuit has dried up.

THORN 3000 CHASSIS

There’s a good, clean mgnochrome picture but this be-
comes increasingly noisy as the colour is turned up. At the
correct colour control setting the noise gives the impres-
sion of a poor level signal from the aerial, but the signal
strength here is first class.

If the colour is locked, check transistor VT110 and the
a.c.c. smoothing capacitor C173 (2-5uF) on the i.f. panel. If
necessary, check the chroma amplifier transistor VI309
and the blanking diodes W316/7 on the decoder panel.

BUSH BM6514

The set is all right when first switched on, but the picture
and sound deteriorate after ten-fifteen minutes, leaving a
grainy picture and poor sound. Touching the aerial socket
with a screwdriver restores the signals, but only for five-
ten minutes.

The tuner is almost certainly faulty. Before replacing it,
remove the sides and check carefully for dry-joints and
solder blobs. A magnifying glass would help.

FERGUSON 3V31

Is it possible to convert the clock in this VCR to operate
on a twelve-hour cycle?

You will have to gain access to the 08 display panel.
Locate the display control chip IC401 (uPD552C-079) and
then link pins 40 and 41.

QUERY COUPON

[

=

8 Available until 18th April 1984. One
® coupon, plus a £1-00 (inc. VAT)
= postal order, must accompany EACH
8 PROBLEM sent in accordance with
8 the notice above.

=
a
.
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COMPUTER USE

I intended to use a Sinclair ZX Spectrum with my
Grundig 1645GB colour portable (GSC200 chassis). This
set gives an excellent off-air picture but won’t resolve the
Spectrum computer’s colour, giving a perfect monochrome
display instead. A large-screen Philips set with manual
tuning gives a very good colour display however.

Sweep tuning is sometimes a mixed blessing, If this is
the trouble and the fine tuning buttons won’t get a grip on
the chrominance signal, some other means of getting the
signal into the set will have to be found. First try an
attenuator (say 6dB) in the aerial lead. Alternatively
adjustment of preset RV on the vision if. module may
achieve the desired result.

TEST
CASE

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

256 actual practical faults.

A great deal of on the job training takes place in our
workshop on an informal basis, depending on the
workload and the suitability of the items in for repair.
These days the emphasis is mainly on VCR servicing — we
find that a “hands on” session is much more valuable
(though more time consuming!) than a verbal or written
description of symptoms, diagnosis, practical repairs and
adjustments.

A suitable recent case consisted of a fairly new Sony
SLC6UB VCR. Although it’s a Betamax machine, the
story to be told would apply equally to other types and
models. The symptom reported was that the picture was
rolling and juddering vertically. This was bad on library
tapes, and intolerable with self-recorded tapes. E-to-E and
direct r.f. picture reproduction were faultless. After a test
to confirm that the symptoms were as described, the
machine was given to a trainee to ponder over — with the
proviso that he checks with his colleague before doing
anything drastic, either mechanically or electrically.

Off he went with his scope, making a start at the video
output socket. By examining the field rate waveform here
he found that the E-to-E signal was perfect whereas the
off-tape signals had bad deficiencies in the field sync pulse
train and during the first few lines of the picture. These
lines were of low amplitude and noisy compared with the
video signal during the rest of the field period. None of the
playback waveform was as clean and sharp as the off-air
signals, and further checking showed that during playback
of the machine’s own recordings the field sync signals were
virtually obliterated by noise.

~

After some thought our trainee decided to check the r.f.
envelope pattern (from the head preamplifiers) during
playback, and demanded an alignment tape for the pur-
pose. This was refused as the remains of a chewed up
alignment tape (a sad story we won’t recall here) had only
recently been enshrined. He was told that he was on the
right lines and given a known good prerecorded tape with
colour bars.

Access to the relevant test points on the RF4 board is
not easy on this model as the AD6 and RF4 panels have
to be half-cocked over the whizzing head drum. When the
waveform was displayed however a significant dent in the
envelope pattern at the left of each head’s trace was seen.
Knowing that the field sync pulse comes at the start of
each head sweep, our trainee correctly surmised that this
was the cause of the symptoms. Adjusting the tracking
control made little difference to the envelope shape - it
reduced in amplitude without changing shape much when
the control was adjusted.

Careful head, drum and tape guide cleaning made little
improvement, and after consulting the adjustment manual
and with the approval of his colleague our man cautiously
adjusted the tape entry guides, after carefully marking
their initial positions by scribing, then counting turns. The
result of all this was disappointing. Screwing the guides up
and down gave a “Christmas cracker” effect at the left-
hand side of the signal envelope, with corresponding
mistracking bars on the monitored picture, but the
envelope’s round shoulder shape remained. The senior
technician had a good idea all along what the trouble was
— have you? We’ll come back to it again next month.

ANSWER TO TEST CASE 255
-— Page 271 last month —

The incredible situation described last month concerned a
22in. Tandbetg colour set: the parts of the display that
should have been red were blue, those that should have
been green were red and the blue bits (!) came out green.
Merely setting it out like this, and knowing that the tube’s
cathodes were being driven by the correct signals, gives
the clue to the whole thing — especially in view of the fact
that a purity error was present.

What our quack doctor had done of course was to
grossly twiddle the purity rings, to a point where the beam
landing was taking place on the wrong phosphor dots.
Thus the red beam was bombarding the blue dots and so
on. Thorough degaussing, alternating with purity adjust-
ment, eventually produced correct purity. Adjustment of
the drives and cut-off points then put the grey scale to
rights. The root of the trouble seems to have been the
proximity of the TV set to some large metal mass — our
customer deals in scrap metal.

Our hope is that his friend with the screwdriver doesn’t
graduate to VCRs. The thought of taking our turn after
him with say a Sony C9 is a daunting one. I hear that he
mends lorries, oil tanks and chairs as well, which certainly
indicates versatility . . .
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FREEWAY COMPONENTS 5o

TRANSISTORS BUSOY ... LINE OUTPUT Pye 691, 697 ...15.68 | Rank Z718._.. .12.75 MULTI-SECTION ELECTROLYTICS
ACH7.........30]B MJE340 .. TRANSFORMERS | Pye 731......... 12.23 1730, 3¢, 80, | Rank 823 600/300v .............. 2.05
R20068 . Autovox 9C° ... 11.70 713, 715, ....9.08 } Rank 823 2500+ 2500/ 30v 1.30
R20108 .. Autovox 110°....14.48 | 717 ... .50 Rank 823 300+ 300/300v . 2.20
R2540 . Baird 26" 90° ...13.13] Pye 725..... ... 11.78 Rank T20 220/400v ........... ...... 1.50
TIP29C o5 | Baird 26" 110 1313 169, 569, PHGB/GEC 600/250v 1.80
TIP30C B&0 3100, 3300, [ 769 ... .95 PHG8/GEC 600/300v 2.20
TIP31C 00 EHT ........ 22.88| Rank AB23....... 13.58 PHG9 2200/63v ...... 1.25
TIP32C B&O 3100, 3300, Rank AB40, 793 13.05 PHG11 470/250v . 1.60
TIP41C .......... .50 J2ARY wooonee T 3400 ......ceuee 13.60| Rank A774....... 12.85 Pye 691 200-+300/350v 2.4
TIP42C ... 340 3000, 3200 Rank 14" Port....9.50 Pye 691 1000+1000/40v .80
............... Rank T20A.......12.55 TUNERS 731 800/250v 2.10
INTEGRATED B&0 3500, 3600, Rank Z718 18". 27 00 AEG 05 (1043/35)9.95 GEC 2000 200+200+150+ 50/
CIRCUITS , 5000, Rank 2718 22" ..27.00 AEG 06 (1043706 ’:’5 350V ..
Saba T3715G....16.58 AEG 202 (U321) . 8.00 | GEC 2010 1000+ ZON/35V
13.08 AEG 204 (U322) . 9.00 Thorn 3500 1000/70v .......... ....
8 . 18.00 | g i Rotary PHGO/Pye 731 600/300v P.C.8. 7 300
Decza 1 -18.00 | (Fortables) ........ 8.00
Decca 1730, andberg ..13.95
1830.............. 12.30 TRK 711 &711A1350
Decca 1700......10.80 | Thom 1615 . .9 1.05 EHT TRAY
;)grmmn 731,735, | Thom 1690. ~1.65 | TT Universal ...
7,780 ... 0.50 | Thom 1590/91. 1n 90 ~1:10 | To fit most sets
Oynatron TV 202/3 Zanussi 26" ... 13.08 "1.10 | ITT, Pye, Philips, Rank, Telpro, Saba,
10. "4'15 | Autovox, Bang & Olufsen, Grundig,
Ekco CT 262, 862, -1.05 | Doric, Skantic etc.
(2;25% 25.? i State . 288 PRESS BUTTONS }2’
ISt altH VIDED HEADS
Grundig 5010/UE, 715, 207 .2.80
SO g Des . 1308 48| V5 s som e .23
Grundig 5010 ...12.63| Pye 713, 7;5 ....8.78 .3.45 Beta (PS38 Sony, Toshiba etc.) ... 41.75
Grundig 1500 ...16.20 hyelod 7 repair - 1.80 Any doubts which you need please ring
Grundig 5010 it 6.53 our sales office
EHT Phlslg FUSES (Packs of 10) :
526 S };;3 A
¥ square . 2A, 3A, SA, 13A 1.00
. Te| rc 4 way ... 9.50 | 20mm ANTI-SURGE SPECIAL
SN76227N . ... . 80mA, 100mA, OFFER
SNTESION ... . 150mA, 250mA, Thorn 9000 6-way switchbank 1.50 each.
SN7653N ... 1. 315mA. 400mA, 2 tor 2.50. Take one for 75p when yo
SNT6660N . 500mA, 630mA, gl L

SN76666N ..

.70
600mA, IA 1.25A,

order other goods totalling 15.00 excl.
VAT.

Hik e
31524 5 140 . .
TAT217AP 20mm QuicK-8LOW | A9 60p carmage & 15% VAT and send
TAT611AP 100mA, 150mA, cheque or P.0.
TAA350A . 08 | 250mA, 315mA, FREEWAY COMPONENTS
TAAIAK S0mA' A, 1 SUIEAA RN

- WESTON-SUPER-MARE
TBAT20A Phiips 570 .......9. 38 [ 1.68, A, 2.5, 34,
TBA120AS ... Phiis K9, .~ 16. 4 BA L 0.60 AVON BS24 8RA

SPECIAL
PROMOTIONAL OFFER

BUY 3 OR MORE
(OPTIONAL EXTENSION

A56'— 1 20x UP TO THREE YEARS)
ony £23.80 + var

OFFER ENDS 31st MARCH

Callers only. To Luton or any of the stockists — Please phone first. — Send for a
fully comprehensive price st and a wall chart of approx. 1800 colour tube types
(including Base Connection Disgrams} that can be reprocessed by us.

TV TUBE IA’TOLISHING

Your Own Premises
with our DIY Polishing Kit

ONE YEAR GUARANTEE

The Kit includes:
Everything you need to polish approx. 25* tubes to a high standard. Detaileq
instructions on how to do the polishing. All you require is an Electric Drili.

Practical instructions available to buyers of kit, please enquire fqr
details.

Kit Price £45 inrap and vat.

Available from Luton only.
*Depends on depth and area to be pokished.

WELL VIEW

Open Mon-Fri 8am-6pm, Sat Sam-5pm. Tel. 0582-410787

114-134 Midiand Rd,
Luton, Beds

Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.
Retach Ltd., Northwood, Middx. Tel. 09274 27019

West One Distributors Ltd., Chesh king hire.
Tel. 0494-778197
Rushden R Is Ltd., Rushden, North Tel. 0933-314901

Daventry Rentals, Daventry, Northants. Tel. 03272 77436

Please note that we have no connections whatsoever with any other business

having similar name to ours.

INTRODUCING!

Midlands Newest
\ holesalers

*
ALL MAKES IN STOCK
AT COMPETITIVE PRICES

Philips, Pye, G.E.C., Decca,
ITT, National, Hitachi, Mitsubishi,
etc.

*

N

* *

*

TRY US NOW AND BE SURPRISED!

Ring us NOW on:
021 557 2233
or visit us at:

94 Soho Hill, Hockley,
Birmingham B19 1AD.

*

N3
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UPC 1366C 3.00 BC108 0.11 | BF274 0.1
UPC 1367C 3,00 | BCi09 0.10 | BF337 0.32 REGULATORS Z:'Il'c:EFslllS'{‘I'OR
N J ELECTRONICS UPC 1368H 4.00 |BC116 0.13 | BF338 032 | 78 Series 1 Amp 5V 12V
UPC 1370C2  4.00 g?:o g..;g gggg g-‘-": 15V 18V 24V 0.50 [ 1oMQ 0.60
11 . . i
82 - 84 STORFORTH LANE TRADING ESTATE [upc 13e  a50 | 80162 022 | BFSS 051 [V o ateve but |a7M 080
HASLAND UPC 13784 4,00 |BC143 027 | BEWTS 028 | negative output 080
UPC 1382C 197 |BC147 0.09 "oa | 78L Series 100mA 5V 8V
CHESTERFIELD UPC 134C 570 |BCI48 o0 | BES) SBlivisvay 042 [HEATSINKS
$41 OSN TEL. (0246) 209079 UPC 146nw 038 | BC1s 09 | gungs o[ T8 Seres WA 11y
A - oltages as above bu
UPC 2002V 280 [BC1ST o i ¥ o8| negative output 070 LA
INTEGRATED CIRCUITS UPC 41C 350 113 BUIZG 1.60 y
CIRCU UPC 393C 290 | DIODES BC159 0.11 | BU137 140 133 o g::
BTT 822 1.90 { TA 7609P 4.00 | UPC 554C 13 D gg:;? 31: BU204 1.40 o -
CA 3089 120 [TAT611AP 290 |UPC S55H  0.80 : 10 | BU20S 140 060
ETT6016  195[TA7502P 203 |UPCSS6H3  1.70 | g iy b o 813 1 Bl T (ADOUEES oz ou
ETTR6016 195 |TAA320A  130(UPCSSTH 092 |ggiose 020 | goi7e 012 | BU208D 230 PYe IF GAIN 780 {0126 034
MC 1307P  1.70 | TAA 470 230 |UPC 566H3 350 {gy127 011 | peigaL 009 | BU26 180
MC 1310P 120 | TAA 550 0.39 | UPC 574 0.55 | BY133 0.1 | ge1gaL 009 | BUYZ 140 WOUND
MC1327P 110 | TAA 691 195 |UPC 5752 149 |BYi76 135 | gorsaL 009 | SULEY 1.70| SWITCHES COMPONENTS
MCIB0P  150[TAA700  185[UPCETH 350 |BYise 040 | Beo07 Tl e e o I e s
MC 1349P 1.10 | TBA 120A 0.75 | UPC 585C 149 |BY187 0.69 | Boo12L 0.09 | E1222 0.35 | Gen Purpose Pusty | &0 o Trans 115
MC 1351 120 |TBA 120AS 05 |UPC 741G 0.95|BY1%0 060 | geatal o1 | FTa08s 05 | Pl 080\ Jocca 100 EW,
MC 135P  150|TBA 1208 078|UPC 1003H  241[BY210800 0.9 |pco3 040 | MJENO 0.50 611 Non Remote | o © .
MC 1358P 1.20 | TBA 120C 0.75|UPC 10176 250 |BY223 0.95 | BC238 0.10 | MJES20 045 |Round Shaft 085} L L
ML 236E 300 [TBA 120SA  0.75|UPC 1018C  1.19 |BY226 027 | BC250 0.11 | R20088 162 05| 00
ML 2378 180|TBA 1200 075{UPC 10H 063 By 031 |BC251 0.1 | R2009 RN lats D) o s 8
SAA 1021 380 | TBA 231 165 |UPC 1024H 0,63 | Bv2ss 0.25 | BC252 010 | R20%8 1-30] 68 Metal 130 100 Lete] -
SAA 1024 240 | TBA 39 170 |UPC 1025H 370 |By296 0.25 | BC253 0.1 | Rime i) FE k= ic 0 (e 185
SAA 1025 4.40 | TBA 395 1.70 |UPC 1026C  1.60 | BY298 0.25 | BC301 031 | Ramao 199 | 1500 Rotary 0.60 :
SAA 1124 2.40 | TBA 480 0.99 [UPC 1028H  2.40 | BY299 0.25 | BC302 0.31 | Ra265 1.90 | 3 Pole Single Throw
SAA 1130 430 | TBA 510 1.20 |UPC 1031H2  2.40 | BYX10 0.21 |BC303 0.33 | R2305 0.65 | Rank TCE, GEC 125} cRYSTALS
SAA 5040 7.50 [ TBA 520 150 [UPC 1032H 0.8 [Byx36600 050 |BC307 0.13 | R2306 0.70 | 2 Pole +Nom Make
SAS 560 180 | TBA 530 1.45 |uPc 1035C 250 | BYX71-350 050 BC308 0.13 | R2322 0.70 | Philips G11/G12 4.43MHz 180
SAS 570 180 | TBA 540 170 {UPC 1037 162 |Bvx71600 0.9 | BC3Y o1 | e 08 | Remote 1301 886MH: 180
SASGU  230(TBASO  180|UPCIONM  128|Bvissew 033 DG oy | rasan 083 | (o 1615 with Yo' | 886MHz
SAS 670 230 [TBA 560C 190 [UPC 1082C 2560 |BR100 035 | Bosey 1| Radsi 2.0 | Sontrol 350 | Miniature 175
SL 9018 4.50 | TBA 570 110 |UPC 1043C 260 | pa4 0.10 | gt3eg o1z | R4 0.78 | 3000 A1 0.55
SL 9178 6.20 | TBA 750 150 [UPC 1156H  2.40 { 0A%0 0.08 | B35 0.30 | R2501 200|300 AL - 0SS e TRICK
SN 16852AN  2.50 | TBA 800 1.10 |UPC 1158H  0.78 | 0A91 0.08 | gcar3 011 | 2580 210 | Vert Gun Switch
SN 16964AN 250 |TBA 810S 090 [UPC 1161C3  1.58 | SKESF 1.40 | BC460 o8 | SPB3E 210 (A1} _ 025/ FILMS
SN 29848 2.25 | TBA 820 120 |[UPC 11630 0.98 |ING0 0.08 | BCa5! 052 | Ty 0.00 | Horiz Gun Switch
SN 57108AN 195 |TBA 8% 350 |UPC 1167C2 158 |INaor 0.05 | BC4&2 053 | Tomssv oge| A" 0.25| 3500 145
SN 76001AN 1,60 | TBA 820 200 |UPC 1168C 275 |IN4002 0.05 | BC463 053 | Tagzsy 350 AT U L0
SN 76003 220 | TBA 950 265 |UPC 1170C  1.75 |IN4003 0.05 | BC527 013 | TIP29 038 A7 Y 30
SN 76013N  2.50 {TBA 930 160 [UPC 17T1C  1.62 |INa0O4 0.06 {BC528 0.13 | TIP30A 034 | DELAY LINES
SN 76013ND 250 |TBA 1440 270 [UPC 1173C 214 |IN4as 0.07 | BC546 0.10 | TIP31A 0.3 FILTERS
SN 76023N  2.20 | TBA 144} 270 |UPC 1176C 2.3 |1N4006 0.07 | BC#7 0.09 | TIP3IC 0.48 pL5o 1.80
SN7613IN 135 |TCA270S 190 [UPC 1177H 260 |IN400? 0.07 BCS48 009 | TIPRA 032 {oL700 170 | 6MHz 018
SN 762260N 160 [TCA270S0 190 [UPC 1178C 214 |IN4148 003 [BCS7 010 | o oE o | Ta080 1.70 | SW150 220
SNT62IN 120 |TCA 640 2560 |UPC 1180C 3.0 |IN5402 013 oo o | Tipaia 043 | Luminance (matches | SW154 220
SN 76532 2,00 | TCA 650 240 |UPC 1181H3 162 | IN5404 015 | g1 036 | TIPaiC 058 | TBAS60) 2,00
SN 76550 0.29 | TCA 660 280 |UPC 1182H  2.70 |IN5406 ohlleer 039 | TIPa2A 045
SN 76546 180 [ TCA 740 290 |[UPC 1183H  2.30 | IN5408 0.18 | BD135 030 | T1PA2C A SUNDRIES
pmwo oeiam o w8 B TN e e
: : " 0.60 | TiP31C 048 | PRESETS Block 2A 0.20
SN 76707 1.70 | TCA 940 1.80 {UPC 1187V 1.70 |ZENERS BD150A 070 | TIPRA 0.34 A
TA T081AP 350 |TCA 4500A 200 |UPC 1188H  3.60 BD207 090 | TIP3C 048 - 022
TA 7063AP 350 [TDA 1003 200 |UPC 1190C  2.00 [400MW 80221 0.40 ge/6s 048 | Min Insulated Croc
: g d 40 | TIP33B 0.75| Thorn/GEC ~ 0.48 | Clip Red
TA 7066P 390 |TDA 1004A 220 |UPC 191V 170 [2V4 1o 7SV 0.10 | gD228 035 | TIP41A 0.46 "o | P ned o
TA 7072P 200 |T0A 1044 280 {urc 1orc 170 {13W 80233 0.53 | TIPaIC 0.8 | 61 0.48 | Black 0.07
TA 7073AP  3.20 |TDA 1170 280 |UPC 1138H 141 [2V7 09IV 0.8 [BD234 0.38 | TIP42A 045 Standard Croc
TA 7074P 330[TDA 1180 210 |UPC 1200v  1.97 |100V to 200V 0.19 | BD238 0.38 | TIPazC 0.68 L) 0.08
TA70%P  330[TDA 110 200 [UPC 1204C 163 |15 WATT 80239 042 | TIHI® 070/ EHT LEADS | GEC Neon 015
TA708P  240|TDA 1327 170 |UPC 1208C 200 |BZVISCIR  1.18 BD253B 085 | [EI%0. S P e B e 2
TA70P  290|TDA 412 100|UPC121iC 400 |BZVISC24R 1.8 [BO4IE 042 | 1ip3gss 055 | Diode Selit EHT | Focus Spark
TA7108P 244 |TOA 2002 180 |UPC1212¢ 134 |BZVISC3R 118 |BOS3 033 | 11590 0.90 | ‘¢3d 1.60 | Gaps LB
TA7WP  320|TDA2000 180 |UPC 1213 183 BDSSS 055 | 11591 0.24 | EHT Cap 0.75 { Rank Tuner
TAnZP  161|TAZ2  240|upc iz 270 |BRIDGE RECT. [BO0 835 | 2naoss 073 ( 10M Pack of EHT | Cams (L)
TA7T120AP  320|TDA 253 220 |UPC 1216V 199 [geq o0 | B0so7 oo | 2SEB0A 1.90 Cable ) [ [RUGIEED (81
TA 7130 138 | TDA 2530 220 Ugg 12176 359 |pyies 050 |BOX32 170
TA 7137P 2.00 | TDA 2532 270 {UPC 12184 3.00 2 | BF127 0%
TA 7139P 275|TDA 2580 2.20 |UPC 1222 2,00 m 3;‘; BF137 030 THYRISTORS DISCOUNTS
TA 7146P 2.00 | TDA 1365 5.5 | UPC 1223 a7 BF180 0.29 | KONIG 15/80 Universal  2.47
TA7I5S7P  320|TDA 2541  230|UPC1225  3.00 [TRANSISTORS |BFi81 027 | KONIG 15/85 Universst 247 | ORDERS OVER
TA TITIP 320 |TDA 2560 205 [UPC 1226 249 BF182 0.28 | BRIOI 037 | £50 IN VALUE
TA T172P 3.30 | TDA 257 2.10 |UPC 1227 2,00 | AC127 0.30 | BF185 032 | BRI 0.62
TA TI76AP 3.0 | TDA 2581 130 |UPC 12284  0.90 |AC128 0.30 | BF134 0.10 | BRY3g 0.56 5%
TA N8P 520 | TDA 2582 180 |UPC 1230H 3,60 |ACIS3K 0.3 |BF195 0.11 | BRv4g 0.65
TA 7202P 330(TDA 2588  270|UPC 1238V 190 [ACIT6 0.30 ggg‘; g:g BRYSS 050 | ORDERS OVER
TA 7203P 3.30 | TDA 2600 500 |UPC 1245 220 | ACIS6 030 31137 313 | BRY5s 0.37
TA724P  216|TDA2611A 115 [UPC1250  2.40 [AC187 030 g% 81€ | BTioo 090 | £120 IN VALUE
TA 7205P 1.40 | TDA 2640 180 |UPC 1350C 450 |AC188 0.30 | gEano o34 | BTI06 155 10%
TA 7208P 2.70 | TDA 2653 210 |UPC 1353C 280 |ADI49 088 | proan ots | BT1E 160
TA 7210° 560|TOA 2680 210 |UPC 1356C2  3.00 [ADIGI 0.45 | groas 030 | BTN 200 | (Order Value not
TA T222P 1.70| TDA 26% 220 |UPC 13584  3.00 |AD162 0.45 { BF256L 040 | BT120 200 |\ )
TA 7223P 3.50 | TDA 3560 510 [UPC 1360C  3.50 [AF139 048 |BFyss 027 | DEC1 170 | including VAT)
TA 7227P 5.10 | TDA 3561 650 [UPC 1361C  3.70 | AF239 0.60 | BF259 0.32 | DTIT2 185
TA T310P 1.70 | TDA 3950 240 [UPC1363C 350 |AUN3 260 |BF264 040 | OTI21 155 | VIDEO HEADS &
TA 7313P 2.80 | TDA 4600 2.10 |UPC 1365C 5.00 | BC107 0.10 |BF273 0.13 | 2Nas44 155 | CRTs EXCLUDED
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N. J. ELECTRONICS | Focus unirs SMOOTHING RESISTORS EHT TRAYS
RRI 720 180 CAPACITORS (CARBON) Decca 1830 590
Thorn 8500 1.90 .
y Decca 200/200/400 350V2.70 | § Watt IRO to 10M (10 Decca 2230 6.25
SERVISOL PLUGS-SOCKETS Focus Rods 1.10 gecca 400/400 350V 2.90 | Pack) 0.18 | Decca 80 6.25
: ecca 400/800 1 Watt 2R2 to 10M {10
Erl:;ezg rServnsol (1):: EE?::;J Plug Plastic (redoo: CAPACITORS 360V250V 290 | Pack { 039 gzgciolzgo gg:
Aero Kleen 085| Phono Plug Metal 0.2z MIN PLATE CERAMIC ANHpYG00G00Y 2502 Watt 4R7 to 10M {10 | GEC 2040 6.25
Silicone Grease Phono Line Skt 0.18 | 63V E::::g: 31(11]23303 ;gg Pack) 080 | Gec 2110 6.25
(aerosol) 1.10 Phono Chassis Skt 0.18| 4 gpF 1o 12 000PF i i G
! I 0.05 | Philips {G9) 600 300V 2.80 EC 2200 6.25
E('J';Crg"ae‘:;zjse {tubes) 701 0¢ E:ﬁg 2 1mm 012 | 10.000PF to 12000PF 0.06 | PYE 200/200/100/%2 285 RESISTORS Grundig 5011 6.25
Plastic Seal 0.96| DC Chassis Skt 2.1mm & | POLYSTYRENE 160V ALE G € 280 | (WIREWOUND) L (B0 G0 2
Heatsink Compound  1.20| 2.5mm 0.19 RRI 2500/2500 SV 120 ITT CvC 20 6.25
Salda Mop 075 | Coa Plug 018 | 10PF to 820PF 0.07 | RRI 220 a00v 2.90 ITT CVC 45 6.7
Video 40 0.3 | Coax Coupler 0.15 | 100VOPF to 15000PF 009 § Thorn 150/160/100 300V 1.90 il Wil (9 151 015 Korting 90° 6.95
A8 P g Thorn 4700 25V 0.85 | SW OR47 to: 6K8 0.15 | SO -
Super 40 1.60{ 1" Mono Jack Plug 0.15 | TANTALUM BEAD Philips 520 6.50
i o Thorn 1000 70V 0.70 | 7W 0R47 to 12K 0.15 -
Add 30p per can additional | " Stereo Jack Plug  0.27 Philips 550 6.50
post 35 Mono Jack Plug 0,12 -IMF 35V 0.16 | Thorn 200/100/100 350V 285 | 11W DRI tg 18K 018 | o lips Go 625
35 St Jack Plu 0.25 | -15MF 35V 0.16 | Thorn 175/100/100 400V 2.40 | 17W IR0 to 8K8 0.24 | Mlips ;
%:' Jack Line Cogupler ©7| 22MF 35V 0.16 | Thorn 400 400V 2.50 zh!l!ps 5710 by
SOLDER Mono 022 | MF 36V 0.16 PRESETS By &
" : . 5 0.16 :
{ Jack Line Coupler | ‘68MF 35 016 | PUSH BUTTON , Vertca PYE 713 5 lead 6.50
Mini Pack 035 I’ Mono Jack Chassis | IMF 35V 0.16 | UNITS Horizontal and Vertical | PYE 713 4 lead 760
1Kilo 18SWG 200| Socket 0.24 | 1.5MF 35V 0.16 tandar 3"7 su 0 PYE 725/731 6.25
iKilo 22SWG 795| 1" Stereo Jack Chassis 2.2MF 35V 0.17 1008 to 4M 12 | gRI 823 115
d Socket 0.24 | 33MF 35V 0.18 | Oecca 30 4 way 6.80 RAI T20 6.50
35mm Socket 010 | 47MF 35V 0.18 gzgcgﬁ(l)] 6 wav 1:3 MAINS DROPPERS | Tandberg Tv22 6.50
_ 6.8MF 35V 0.20 ! Thorn 1500 3 stick  4.95
SOLDERING AIDS | 25mm Socket 010 | oMF 35v 020 | GEC 2112 129 135 | Thom 1500 5 stick 550
2MF 16V 024 | GEC 2136/7 8.90 | -esca <0 mono g
D.LN PLUGS GEC 2112 Conversion 13.00 | 0ecca 30 3R9 0.60 | Thorn 3000/3500 s
Antex 15W Iron 65 MIXED DIELECTRIC Hitachi 190 4 way 8.5 E:?:!PS gg 5;% + 68R 0.84 morn % ;.95
Antex 25W Iron 6.60 g P!" 0.10 | o ooov 024 | ITT CVCS 7 way 10.00 Ph!h!ps T 2?3 Thom o .80
Antex 15W Bit 0.70 3 Pin 010 | o) 1egov 0.25 | ITT CVC8/9 1285 | Lk 200 e | Thorn 120
Antex 25W Bit 075 | 4 Pin 014 |- 000V 028 | ITT CVC20/30 6 way  8.00| Phiips 210 twith link) 0.95 | Telpro 561 e
Desolder Pump 6.00 | 5 Pin 180° 0.19 |- - ITT CVC PYE 725 3R3 1.79 | Seimens Universal 550
Nozzle o5 | 5 Pin 240° 0.19 | 033 1000V 028 | philips (o way B0l cBEs BL + SR 140 | Ty 065
Antex Elements 15W & | 5 Pin 360° 019 :2‘;3\, g'ﬁ Philips 550 1355 | PYE 725 + S6R + 3R 1.55 1 yyi3 0.65
2BW 250 6 Pin 0231 o5 | Philips G11 2250 AR1 823 56R - B8R 085 |y 070
7 Pin 0.23 | 2" ooov 048 | PYE 713 4 way g.70 | Thern 1500 e
22 1250V 0.60 | PYE 715 6 way 1350 | L1 o0 097
MIXED PACKS D.LN. LINE SOCKETS 47 1000V 079 | PYETZ5 (UREVHE) 1390 | 1y rn 00 120 | LINE OUTPUT
Wi . .
2 Pin 0.11 | 8KV 0ISCS RRI 823 6 way 9.50 | Thern 8500 L TRANSFORMERS
Mixed Dust Cores 0.70 | 3 Pin 0.22 RRI T20 6 way 1050 | (90 :
Transistor Mount Kit  0.7¢ | § Pin 18(° 0.22 ;gg;i Al L mopgb RRI Z718 6 wav 9.50 E%Eg?ﬁ?o g:g Autovox 90° 9.75
10 yds Assorted Wire 0.50 g I':!n 2r gg s ’ Thorn 3500 6 way 215 | Autovox 11° 9.75
i ) in .23 | POLYESTER 250 h 6 i :
T GAlroesTin sy | ThonS000uer 27 CONVERGENGE |De oMo Si0
100 OIMF 006 02MF 006 0D 6y S 2.1 Decca 1830 980
1(1? 2} Watt 'mMF o'm .047MF o'm Thorn 1615 4 way 870 | CONTROLS Decca 2230 3.30
Wirebounds 200 | gy N. CHASSIS 06BMF 0.06 . ; Telpro 4 way 8.50 ex k
AN. . 06 IMF  0.07 GEC 2110 950
SOCKETS gm; g(:g .gm g(:g 5R 7R 10R 12R 15R 20R 50R | GEC 20AX (diode split) 12.00
REGUN CR.Ts 2 Pin Switched 0.10 |- 13 10GR 200R S0CR 0.38 | Grundig 1500 mono  13.70
(2 yonr warans] 2 Pin Unewitoned 012 | MF 0.6 FUSES G8 Metric 10R 15R 20R0.50 | Grundig 5010 11.50
3 Pin 180° 0.22 | MYLAR FILM 100V Thorn 50R 200R 0.50 | ITT CVC5/8 10.25
5 Pin 180° 0.2 ITT CVC20 1075
271X 3200 | 5 Pin 240° 023 | SOIME. D06 ZIMF 008 | 20mm A/S (10 Pack) THERMISTORS ITT CVC30 875
A47-382X 32.00 *73 I':!n gg 0ZMF 007 OGIMF oo | J00MA. 160mA, 250mA 1.50 ITT CVC4s5 9.15
; i . 07 | ! 4
A47-343X 32.00 n . 4IMF 008 O06BMF 0.09 315mA 1.20 TP 085 Inde_sn mono 10.75
A4g-192X 32.00 ME 009 2MF 013 | S00mA, 630mA, 800mA 085 | FT4P 85 | Korting o° 10.75
AS1-110X 3200 | o . PCB WIME 022 1A 1254, 164 24 095 | PT37 085 | Korting 1100 1250
AS6-120X 3200 | Qs : 254, 3154, 4A, 634 095 | FTHISIA 075 | Philips 210 9.90
AS6-140X 3300 [ >0 _ DISC CERAMIC 50¥ 20mm /8B (10 Pack) VA 029 | Philips G8 8.90
A56-500% 4500 | 2 P!n Unswitched 0.25 OIMF. 022MF. C47MF 160mA, 250mA, 315mA, GEC Dual 1'50 Philips G9 8.50
AB5-120X 37.00 | 5 Pin 180° 024 | ALt HEAT SINE 0 oy | 500mA, 630mA, 800mA, 1A, [ FRe W o 0 philips G 12,95
AB6-140X 38.00 | FM Plug 0.20 |- } 1.6A, 2A, 3.15A 0.45 - Philips K30 14.95
AGD 120 7400 | AM Plag 29 |5 CORRECTION L VALVES Phikos KT3 135
e MBIMBL Mlawar e | kel o
C:r]l:lage £8.00 per tube + ELECTROLYTIC 25V 25A, 3A, 5A 2.30 30FL1 120 | PYE 725 e :gg
BATTERY HOLDERS |[10MF 008 22MF 008 | /1 Q/B (10 Pack) D¥86 0.75 | PYE 731 895
— 4TMF 009 100MF 009 | 220mA 1A 154 080 | ovan2 0.75 | PYE 169 10.75
7 2 per side, end t 220MF 015 470MF 0. - 3A, 60 | Ecca 0.75
AERIAL ISOLATORS end P e. en 00 1000MF 033 2200MF gzsg Mains Fuse (10 Pack) PCF80 0.85 22: ?;2/793 :;g
HP7 2 per side, side by 2A, 3A, 5A. 13A 0.90 | PCF8N2 0.95 | RRI 823 11.90
. ELECTROLYTIC 40V !
40mmx 40mm with 500mm | Side 0.28 PCL82 0.85 | gRI 120 12.90
Lead 0.60 zgn ; end to_en'd 0.37 |470MF 030 2200MF 0.70 ;E% g:g SABA 12.50
rows single A -
(Elr:‘;nxﬁf)mm with 430n:)mso sided ng 037 ELECTROLYTIC 63V lOUDSPEAKERs PCLE6 0.95 ?:antlcmoo - 1;:
Philips Plastic Moulded | PP3 Press Stud 0.10 [\MF 008 22MF 008 At200 120 | 00 1500 207 700
Type for KT3 Chassis 080 | PP3 Press Stud 0.10 |47MF 008 10MF 008 | 8 x 5 16 ohm 2.98 | PL36 125 ;
’ 2MF 011 4TMF 012 | 6 x 416 ohm 2,60 | PL50A 160 | Tharn 1591 1020
10MF 019 220MF 030 | 6 x 4 25 ohm 430 | PLS08 230 | Thorn 1615 Iy
VIDEO HEADS CRT-VALVE BASES 470MF  0.42 1000MF 0.65 | 8 x 3 70 ohm 340 E% g: ;:Om il)(Glglg” 1:;:
5 x 3 50 ohm 3.00 . orn :
%gh(i:bn;rCBRaTseBase H‘s] ELECTROLYTIC 100V 7 x 3 16 ohm 3.00 | PYS00A 2.39 | Thorn 9500 10.00
3HSS Ferg-JVC-Akai 34.00 20 |047MF 010 IMF p.1p | 5 x 3 80 ohm 2.90
4HSS Nat Pan 3400 | 536 Eomee h 22ME 010 4TMF 010 vinn Bl O
PS38 Sony-NEC- : -2 012 2MF  0.16
Toshiba 3900 | pi05 cme 055 laMF 017 100MF 026 PLEASE ADD 65 PENCE POST/
Z20MF 045 J30MF 055 | TUNERS PACKING TO YOUR ORDER TOTAL
BOOKS ELECTROLYTIC 256V o
TRIM TOOLS LT OGE T0 00 AND THEN 15% VAT. GOODS ARE
| ! 14 | 1043/05 7.95
Twin Bladed Bronze- 10MF 028 22MF | 031 | 1043/06 75| DESPATCHED BY RETURN AND
A-Z Equivalent Book {Two |Phosphor .25 U321 1.25
Parts) 17.50 | Long Plastic, Hex at one SLECIRONEEE U322 1.25 SHOULD BE RECEIVED WITHIN 4
NB: Zero VAT on Books |end 0.11 [1OMF 050 G8 11.75 WORKING DAYS.
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VIDEO CASSETTE RECORDER
SERVICING COURSE

3 WEEKS

APRIL 24th to MAY 12th
(2 p.m.—6.30 p.m. Monday—Friday)

Intensive course intended for qualified TV Service Engineers who have a sound
knowledge of Colour TV principles — some previous background of VCR
principles would be advantageous.

Training includes theoretical concepts together with practical project and fault

diagnosis work on state of the art VCR’s using electronic test and mechanical
alignment equipment.

On successful completion of the course a College Diploma will be awarded.

(Also courses of between 6 months and 15 mcnths in Electronic Equipment
Servicing — TV/Video, Computers, Microprocessors and Robotics leading to
Business and Technician Education Council (BTEC) Certificate and/or Higher

Certificate awards.

Further details from:

LONDON ELECTRONICS COLLEGE (Dept T3/4)

20 Penywern Road,

Earls Court, London SW5 9SU

Tel: 01-373 8721

TV LINE OUTPUT TRANSFORMERS

ADD 15% VAT to ALL prices. Delivery by return of post |

lf the Transformer you require is not listed please phone.

TVs FOR EXPORT |

BUSH, PHILIPS, DECCA AND PYE
All with 6 button VHF/UHF Tuners
suitable for countries using PAL system

TELE SPARES LTD.
Unit 113, Elm Road,
Western Industrial Estate,
Dublin 12, Ireland.
Telephone: Dublin 521211/521756

RANK BUSH MURPHY DECCA
2146 AB40 dual std mono 8.51 MS1700 2001 2020 2401 mono 8.00
Bush A792, A793 single std mono 8.51 MS2404 2420 2424 mono 8.00
A774 single std mono 8.50 1210 1211 1511 portable 1150
A816 solid state mono 9.00 GYPSY portable 11.50
Z712 T16a T16b mono portable 9.00 CS1730 1733 colour 8.00
AB23 A823b AB23av colour 10.00 CS1830 1835 colour 8.00
2179 2722 series colour 10.00 | ‘30" series BRADFORD colour 8.00
T20a T22 series colour 10.00 | 70, 80, 100 series 8.00
N8 P.OA. 110, 130 series 8.00
WINDING PHILIPS
T20A 122 2179 T26 5.51 210 300 series mono 8.00
FERGUSON HMV MARCONI 320 series solid state mono 8.50
1590 1591 1592 1593 mono 8.00 | GB series colour 8.00
1612 1613 1712 mono 8.00 | G9 series colour 8.50
1690 1691 mono 850 | G11 series colour 14.98
1600 1615 series mono 974 | KT2 Lopt 9.00
3000 3500 EHT or SCAN P.OA KT3 Lopt 10.60
8000 8500 8800 1mMm o
KB-ITT
30533 gégg g:é(s)g 1;:‘23 VC200 VC205 VC207 mono 8.00
3800 TX9 TX10 POA | VC300 VC301 VC302 portable 8.00
CVC1 CVC2 colour 9.00
GEC CVC5 CVCT CVC8 CVCY colour 900
2047 to 2105 3112 to 3135 8.00 | CcvC20 serfies colour 9.00
“GAIETY" FINELINE 8.00 | CvC30 CVC32 series colour 8.00
2114 portable monc 1201H 8.00 | cvCao series 1456
3133 3135 M1501H portable mono 8.00
DUAL STD hybrid colour 1100 | LO.P.T TESTER
SINGLE STD hybrid colour 10.00 Total Price including VAT. £16.79
SINGLE STD solid state %° 850 I e o R e
INDESIT, GRUNDIG, TANDBURG,__‘ Tidman Mail Order Ltd.,
TELEFUNKEN, FIDELITY, 236 Sandycombe Road,
KORTING, TYNE, B+0. Richmond, Surrey.
Price on application. Approx. 1 mile from Kew Bridge.
e T Phone: 01-948 3702
416, Moseley Road, Mon-Fri 9 am to 12.30 pm.
Birmingham B12 9AX. 130 to 4.30 pm.
Phone 021-440-6144 Sat 10 am to 12 pm.

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

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

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

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

= = N= 13 Worcester Street,
TELERART vz i e
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ALL SETS HAVE BEEN
ENGINEERED
AND ARE IN PERFECT
WORKING ORDER

PRICES AVAILABLE ON
THESE SETS NOW!!!

PYE CHELSEA's
PYE 721s, 731s, 725s
PHILIPS 520s, 550s and G11s
BUSH T20, T22, T24s

(Remote Control}

THORN 8000 & 8800s
THORN 9000, 9200, 9600

(RthtI

ITT CVC 32/33/45
HITACHI & NAT/PANASONIC

Minimum 5 Sets

Big reductions for export orders over 100 sets

COLOUR TELEVISION
& MUSIC CENTRE

35 Stafford Road, Weston Super Mare
Opening hours: 96M n-Sat, 9-1 Sundays

(W-S-M 413537) Avon {(W-S-M 413537)
(Note new address) (15 minutes past Bristol Southward on M5)
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HUSSAIN CENTRAL TV

No. 1 distributor in U.K.

Special sale for this month only

G8 520 26" £6. 520 22" £9. G8 550 26" £10. 550 22"
£20. G9 £18. Thorn 26" £5. Thorn 22" £12. Thorn
8500 £20. GEC Hybrid £4. GEC Solid State £20. Pye
Hybrid £4. Pye Solid State £20. Chelsea £20. ITT
Hybrid £15. Decca Hybrid £15. Also latest stock G11,
ITT, Decca 80 and 100 series.

Guaranteed all T.V.’s are untouched off the floor.
Buy now while stocks last.

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

UNIVERSAL PROGRAMME SELECTOR
FOR VARICAP TUNING

UK Regd. Design No. 1006611

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

Top quality through hote
ptated pcb

Dimensions: 5" by 24" by 1"
Ideal for replacement when
original parts are obsolete or
unobtainable

Template guide supphed for
dnilling 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
further cutting drilling or
modification

All orders despatched same
day

DIRECT REPLACEMENT FASCIA/MOUNTING KITS
Type30-80  Replaces 7 piano-key unit as fitted to Decca/Telefunken 30 and 80
chassis

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

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

Type CVC8-9 Replaces S rectangular push button plus thumbwheel as used in ITT

setecToRET T + vaT
FASCIA/MOUNTING KITS (each) 2.2 + VAT

All orders despatched on day of receipt.

ALDERSON-JAMES LTD

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

SATELLITE RECEIVING EQUIPMENT

1.9M, 2.5M and 5M Harrison Dishes
Sat-Tec R5000 4GHz Receivers
Avcom COM-2B 4GHz Receivers
California Amplifier 4GHz LNAs
Chaparral Feed Horns

Demonstrations by appointment only
Dealers wanted
HARRISON ELECTRONICS
22 Miiton Road,

Westcliff-on-Sea, Essex SS0 7JX.
Telephone: Southend (0702) 332338
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1 PRECISION VISION LTD. 1

§ 67 LONDON ROAD, HEADINGTON, OXFORD :
NspeciaL OFFER THIS MONTH:- i
i

ls’.‘r Lar oF ., f1 ecca b ries, |
SO ;
| P T ti hiba%do les.

I+ Used VHS, Beta, 2000 System Videos in excel-|
lent working order.

I+ Good selection of modern colour TV's. :
:PLEASE PHONE FOR CURRENT STOCK POSITION |
(0865) Oxford 750212 |
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AAU1T 0090 |BC1S7 0055 | BD222 0310 [BUI0S 1000 | OC72 0500 | TIP29C 0250 | 3N.128 0550 | 2SA473 0370 28 pin 0200 | PCLS2 0830 |LM723 0320 | LED Smm
AAU9 0090 |BC159 0055 | BD25 0310 | BU110 1100 | DC200 1800 | TIP30 060  3N.143 0650 | 26B54 0250 | 40 pin _ _0250 | PCLB4 0500 [ LM741 Dil0.150 | YELLOW 0.100
AAY32 0090 (BC182 0060 { BD232 0310 | BUII1 1400 [ OCP71 1000 | TIP3IA 0240 25877 0320 PCLES 0550 | LM741 LED Smm
AC107 0280 | BC182L 0060 | BD237 0210 [ BUI126 0700 | ORP12 1000 [ TIP32 0240 | IN914 0020 2SB37 1200 | VALV 0550 | M 0450 | GREEN 01
AC126 0170 | BC183 0060 | BD238 0260 [ BU204 0750 | ORPSO  1.000 | TIP32A 0240 | IN40OT  0.040 ALVES PCLBG et g 100
AC127 0150 |BC183L 0060 | BDAX 0280 | BU205 0700 | ORPET 1000 { TIP3 0500 | IN4002 0080 ( 25B405 0220| DY7 0530 | PCLB0S 0550 | LM33%0C 0250

AC128 0150 (BC184 0060 | BD437 0280 | BU208 0750 TIP34 0500 | IN40O3 0040 | 2SC460 0210 | DYBO2 0450 | PA200 0850 [ NESSS  0.150 | BRIDGE
ACI28K 0230 | BCI84L 0060 [ BD535 0380 | BU208A 0Bgo | R2008B 0800 | 1ipayn  gzp0 | IN40D4 0.040 | 2SC495 0500 | ECCB2 0400 | PL36 0800 | NESS6 0400 | RECTIFIERS
ACWIK 0230 [BC212 0060 | BD536 0380 | BU208D 1200 | R2010B 0890 | 1ipsic 0250 | INAGDS 0080 | yerpms  gaon| Ecoas 0430 | PO 0950 | BYXSY IVEV 0.6

ACW2K 020 [BC212L 0060 | BDSI7 0400  BU36 0850 TiPa2A 0220 | IN400G  0.080

ACISK 020 |BC2I3 0060 | BDSB 04w | BUAS 0850 | SaSern yygp | TIPC 0260 | INAO7 ogso | ZSCHOL 11001 ECCA  OADD | PLSOS 100 PRl el
ACI76 0180 | BC213L 0060 | BDX32 1000 | BUAD? 0750 | Shygooantago | TIP47 0400 [ INAT4E 0020 ECCES 0400 | PY8I 700 | BYXSY :
ACI76K 0200 | BC214 0060 [ BDX65 0800 | BU4S  1.000 | SN7eo1aN1ago | TIP48 0400 [ INS400 0090 | 2SC1279 0240 | ECHEY 0490 | PYBS 0480 | 600 0300 ( 1A/400V 0210

AC187 0150 | BC214L 0.060 | BF180  0.160 | BUSOO  1.100 | sn7emant400 | TIP49 0400 [ INS401  0.100 | 25C1306 1.000 | ECH8$ 0520 | PYS00A 1500 | BYX5Y 1A/800V 0230
ACI87K 0200 ( BC237  0.070 [ BF181  0.180 | BUS26 0800 | gn7eaaants00 | TIP110 0470 [ INS402 0.100 | 2sc1307 1000 | ECL80 0570 600 0300 | 1A/B00V 0280
AC188 0170 [BCz38 0070 | BFI&S 0200 | BY126 0060 TIP112 0540 [ INSAG3 0110 | hori500 g2sg B 20 100V
SN76110N0.700 INSAG} 0910 ECLE? 058 |, . oo YX55/ 0350
ACIS8K 0230 |BC300 0160 | BF18 0200 ( BY12Z 0080 | Sn76115 0700 | TIP115 0450 | IN: 110 | occroge 1300 | ECLat 0570 800 0320 | 24200V 0380

ACY18 0480 (BC301 0180 | BFI8 0200 | BYI33 0080 | onyg06 pago | TIP117 0560 | INS405  0.120 400MV

ACYIS 0480 |BC302 0180 | BFI%  00%0 | BYist 0220 TIPI20  o43p | IN5406 0130 | 25C2028 1200 | ECLES 0570 | g, o0 | BYXIW AT (7]
AD142 0600 [ BC303 0180 | BF1%5 0050 | BY1’6 0850 ST (L1 TIP121 0460 | IN5407 0130 | 25C2078 1200 | ECLG 0430 |, mmvgem 500 0290 | 2A/600V 0540
ADI4g 0450 (BCX7 0060 | BFI% 0060 | BYI’S 0350 | T2800D 020 TIP1Z2 0470 | INSWS 0130 | 2SC212A2000 [ EFB0 0318 | o O | By 2A/800V 0580
ﬁgm 0220 g%z 0.050 3299 0.060 gvm 0320 TAGGOGGOSZ 0420 T::lzs L1 — 25C29 0270 | EFBS 0340 | o R’;f‘ge 500 0310 | 3M200V 0560

62 0220 7 0060 | BF200 0160 | BYIS4 0320 | TAGS2I- TIP126 0560 25 0370 BYXT
AF124 0250 | BCX8 0060 | BR257 0180 [ BYIS7 0320 | 200 0720 | TIP127 0560 | REGULATORS 25212?; 0 EE; g:: V7 10 33V0IA | oo L 3% gzm ::
AF125 0250 | BCS57 0060 | BF258 0180 | BY1% 0200 | TAG443 0760 | TIP2955 0340 | 7 0350 pyraies i il o B oy :
AF126 025 [BCY32 1500 | BF259 0180 [ BY206  0.110 | TAG4444 0760 | TIP30s4 0380 | 7812 0350 12 1500 ( EF18¢ 0530 / 200V 1.000
AF127 0250 | BCY33 1500 | BF336 0200 | BY207 0110 | TAASS0 0160 [ TIP3oss o340 | 7815 0350 [ TA7206 1500 | EL34 1300 | MEMORIES 600 0800 | 6A/400V 0800
AF139 0220 ( BCY34 1500 | BF337 0200 | BY223 0720 | TBA120S 0450 [ TiSe1 o150 | 7818 0350 | ypceys 1000 [ EvBs  o031m| 2114 0750 2547100V 1600
AF239 0220 | BCY&2 0200 | BF333 0200 | BYXI0 0150 | TBA3% 0600 [ TISec 0150 [ 7828 03%0 e ona|zme 220 o

i ; m i

ATl R e N L B P
ASZIS 1000 | BOYH 0760 | Brass  0.190 | CA30BE 0250 | TRas3 0750 T2 UAT[[SSOLER PCCES 0420 2732 2800 | o, ™0 4 ooy | 4700UF-16V
ASZI7 1000 |BCY72 0160 | Braso  01ap | CASBS 1500| TRasey o750 2N2s04 0200 Ja1s D40 (8 pin  O0G0| PCFD  0SBO| 2784 SO0 | e, CAN 0200

AUT06 1000 | BO115 0260 | BFX29 0200 | CAS240 0300 | TRAssy 0700 | 2N.2905 0200 an | 16 Pin 0080 PCF200 1350 4116 0750
AUTIO 1100 | BD124P 0500 { BFX34 0200 | C105D 0230 | Tpasp o350 | 2N2906 0180 | 724 0400 | 4o o ggeo| PCRED 00| 8116 3.000 :E;Lg"‘?’m 0100 [ pipieRs
AY102 1800 ( BD124  1.100 | BFX85 0200 [ pci3e7 0700 | TBAS10S 0600 | 2N.2907  0.180 | 7805 0280 | 18 pin 0120 | PCFED2 057¢ | -M324 0300 REEN 04 LP1195
AYI06 1800 | BD128 0350 | BFX87 01450 TBAB20 0750 | 2N2326 0080 ; P M3%0 0500 | 8 100
MJZ500 1,000 7812 0280 |20 pin 0140 | PCFAOE  1.50 {4000Ser) 2250
BD131 0250 | BFX8S 0150 TBAS20 0800 | 2N3019 0280 | 7 280 | o i ;

MJ2501  1.100 8L15 0 2 pin 0160 PCHz00 100C | LM381  1.000 | LED Smm
BAI4S 0100 | BDIZ 0250 | BFYSD 040 | pijgss gisso | TBASSD 0800 | N30S3 0180 | 7618 0280 | o v g4gol p LM DI03m | RED | 0060
BA14§ 0100 | BDI35 0200 | BFYS]  0.140 | mM3000 1150 | TBASS 0800 | 2N3054 0350 7a54  gomg | 2PN 0180) PCLET 0540 :
BAIS4 0060 | BD13%6 0200 | BFYS2 0140 | pia0r 1950 | TCAB0O 0800 | 2N3055 0320
BAIS7 0120 | BD137 0200 [ BFYS6 0230 300 | TCA40 0850 | 2N3055H 0380 | Lm3oeK 1,000
BBIO) 0130 | BDI® 0200] BYFS) 020 | Muchon oa | TOATIZ0 0900 | N340 0S80 | (MK 2200 | Please add 40p. P&P and VAT at 15%. Gowt. Colleges, etc.

BBIO3  0.160 [ BDI39 0200 BFY6A 0250 | pyEasn 0280 %g:;m gmo IN3442 0850 | LM3ITT 1800 orders accepted.

BB1058 0.180 [ BD140 0200 | BR100  0.140 002 0800 | 2N3771 0850 [ LM323K 4200 i i iti

BB20SB 0240 | BDIM  0300| BSXI9 0150 | Mocess o | TDAZG 1500 | 2N3772 000 | (M7 0320 Q”gfa"o"sl?'ver;t;" L"’f'ge dQ:{ammes.

BC107 0070 | BD1S0 0300 | BSX20  0.%0 | pip2osskogng | TDA2020 1400 ( 2N3773 1000 | 78HGKC 5700 ease aliow / days jor delivery.

BC108 0070 | BDIS? 0380 | BSX21  0.60 TDA2030 1400 | 2N.4031 0250 ) 78HDSKC 5200 All brand-new Components. All valves are new and boxed.

BC109 0070 | BD158 0380 [ BSX26  0.160 | DA47 0060 | TDA2522 0800 | 2N.40B6 0250 | 73GUIC  1.900
BC115  0.100 | BD166 0300 f BSX29  0.130 | DA 0040 [ TDA2530 0800  2N4Q37 0250 | 79GUIC 2150

BC118  0.10 | BD175 0300| B2X76 0180 | AD31 0040 | TOA25%2 0750 | 2NA4443 0760 | 79HGKC 6700 GRANDATA LTD

BC140 0190 | BD177 0300 | BT106 0900 [ 0A200 0070 | TDA2540 0700 | 2N.4444 0.760

BC41 0190 | BDI79 0320 | BTI3 0900 | 0A%2 0070 | TDA2560 0700 | 2N5061 0200 | JAPANESE
BCz 0190 | BDIST 0450 | BT116 0800 | OC28 1000 | TDAZ53 0800 | 2N524 0300 | TRANSISTORS 9 THE BROADWAY, PRESTON ROAD,
BCI4S 01 | 8001 0330 | BTG 10| OC9  080| TOMD 080 | NS 00| 29ATS 0300 WEMBLEY, MIDDLESEX, ENGLAND.
BCl47 005 |BD22 0380[ BTI20 1000 | OC35 1000 | TOA26% 0700 | 2N6106 0400 [ 2SA104 0320 ;

BC148 0065 |BD2B 0420 | BUIO4 1000 | OC&5 0500 TIP29 0150 | 2N6107 0400 | 25A1%8 0220 Telephone: 01-904 2093 & 904-1115/6.
BC49 005 | BD204 0420 | BUIGS 0800 | OC71  0300| TIPZBA 0720 | 2NG109 0400 | 25A203 0300 Telex No. 932 885 (Sunmit)

NORTHERN T.V. DISTRIBUTORS ALPHA TUBES

TRADE WAREHOUSE NOW OPEN!!
GOOD QUALITY SETS AT GOOD PRICES NOW COVERS

LE. OFF THE PILE vagg‘(gvg THE SOUTH

Philips G8 550 £25.00
Philips G8 520 £14.00 £23.00 EXCHANGE COLOUR
Pye 223 £25.00 £35.00 Ad4.271X A47.342X £28
Jap. sets from £25.00 £35.00 A47.343X A49.120X £28
I.E.: Hitachi & Mitsi. etc A51.110X A51.110LF £28
26" sets from £10.00 A55.14X A56-120X £28
Mono sets from £2.00 A63-120X £33
Some Inline sets also available AB6.120X A66.140X £34
LE. ITT, C.V.C. 25 & 30 AB7.120X A67.150X £33
Bush T20 & T22, Thorn 9000 etc. EXCHANGE MONO
All prices subject to availability of stock A44.120WR ______£11.00 A59.120WR ______ £12.50
Quality discount available. Hundreds of sets to choose from. A47.25WR______ £12.00 A61.120WR _____£13.50
AS50.120WR ____ £11.00 A31-300 New ____ £15.00

A34.100-500 New ___£16.00
Winter stock clearance for one month only. Small charge for no exchange glass

Thousands of spare panels and parts. All above plus VAT at 15%, Carriage £5
Pnnels £2 -5 Tl'iplers mp etc 18 month guarantee on all tubes
Large quantity of TVs to clear at giveaway prices. IN LINE AND PIL TUBES REGUNNED
All prices subject to 15% VAT OTISELY el (=) VS AL,
! including 20AX - 30AX

Number One source of second hand T.V.'s in the North.

500 various different T.V.'s arriving this month ) ) )
UNIT 2, PERTH COURT, 11th AVENUE HITACHI - SONY - MITSUBISHI - ETC. P.O.A.
TEAM VALLY IND. ESTATE BEDFORDSHIRE
GATESHEAD, TYNE & WEAR 53 Lowther Road, Dunstable. Tel. (0582) 68934
Tel: Newcastle 875389 CORNWALL
Sets also available at our Birmingham Branch: .
811 WASHWOOD HEATH ROAD, 23 Fore Street, Mevagissey. Tel. (0726) 843535
WARD END SOMERSET
BIRMINGHAM 8 2NP Unit 1, Avalon Wks, Monmouth Street,
Tel: 021-784 2561 Bridgwater. Tel. (0278) 425690
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Philips G8 550s
Philips 18"
Philips G8 520s
GEC S/State
Thorn 17" 8000
Decca 30
Japanese

'S 8. 66808008 608808¢08680686.6.6. 8

MANTEL

22/26 £45

£40

22/26 £35

from £35

£30
18/20/22/26 £30
from £30

Many other makes available from
£25
Discount on quantity

Ex Equipment Panels & Tubes Available

Deliveries may be arranged to the North and Scotland.

Some Examples of UNTESTED TVs

Manchester’'s No. 1 in Ex-Rental TVs

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

All sets are Serviced with repolished
cabinets ready for sale

available

Thorn 10 for £125
Philips 6 for £90
Bush 6 for £80
GEC 6 for £60
Decca 6 for £60
Mono TVs avalil. s/s £4 each
New TV troily stands.

All sizes £4.95

All Prices subject to V.AT.

Ring for quote. Callers welcome.

419 Barlowmoor Road, Choriton, Manchester 21 2ER.

Tel: 061 861 8501

3000 MO O M0 3 0 K K MK N N N N N MR N N N O

1 0.8.¢.0.6. 60066 $.6¢6¢682008885288 8882888888 880.0.6.6

2 '35 333333 S R

TELEVISION TUBE SHOP LTD

BRAND NEW TUBES AT CUT PRICES

A31-19W/20W........... 19.95
A31-120W/300W ....... 17.95
A31-410/510W ... 17.95
A34-100W/510W ... 18.50
A34-514W 24.25
A38-160W/170W....... 17.50
A44-120W/R ............ 25.00
AS50-120W/R ... 19.00
A61-120W/R ............. 21.00
9AGP4 ... £21.82
190AB4/C4 ... 23.00

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

230DB4CT468........... 31.00
240DB4/240AB4A ....22.00
CT507 equiv.............. 21.95
310DGB4/DMBA4....... 23.00
310EUB4 ..., 19.95
310EUB4A ... 18.50
310EYB4 ..o 18.75
310FXB4 ..o 17.50
310GNB4A. . 31.00
310HCB4 ... 31.00
340AB4 22.50
340AYB4..... 30.00
340AXB4.....ccoiiiinnen. 30.00
340RB4/CBA4.............. 26.00
340AHB4 ... 26.00
RIGONDA 6"............ 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 ... £62.50
330AB22 ..o 73.50
A44-271X ...

A47-342X....

A47-343X... o
A49-191X 53.00
AST-161X . 70.00
AS51-220X ... 55.00
AS1-500X/510X ... 64.50
AS1-570X . 73.00

AS56-120X ... £54.00
A56-410X ... 64.00
A56-500X/510X ........ 63.00
A63-120X ... 63.00
A66-120X ..o 65.00

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

A6T7-120X ... 65.00
A67-140X/200X ........ 69.50
A67-150X ... 75.00

*Old 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.

20AX APOLLO 30AX

Just phone for a quotation. Delivery Manchester area free same day.
Two year guarantee. Fitting while you wait or in your home £20 .

18" A47 — 342 x343 470 BEB22 (£45.00) £37.00
19" A48 — 120 %/192 X £37.00
20" AB1 — 220x/110%/161 — 510JKB22  (£45.00) £38 00
22" A56 — 120 x/123 x/140 x/410 8.00

25" A63 — 120 x £39 00
26 x ABE — 120 XAB7 — 120 x/140 x/150/200 £39.00
20AX 56-510 £48.00

30AX

WIT

HIGH TEMPERATURE PUMPED COLOUR TUBES
Fast Mad Order service to any part G.B. Delivery 2-3 days.

56/66-540

H NEW TUBE £83.00 inc DELIVERY
061 799 0854 24 hour answering service.
43 Clarke Cres, Little Huiton,
Nr. Manchester M28 6 XM.

£48.50
20" ~ 22" SOLID STATE COLOUR TVs FULLY SERVICED &
SOAK TESTED. VERY RELIABLE WITH GOOD TUBE £61.00,

Prices start from £12 - Working sets from £20

A.B.C. TRADE SALES

COLOUR T.V.'s
Philips G8, Pye, Decca 30's,
Thorn’s 3000's, 3500's, 8000's

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
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00000000000000000000000000
® | ONDON'S LARGEST TELEVISION WHOLESALER . ..
o with over 4} thousand sq. feet.

“TELEMANN"

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

™
°
°
: LONDON E.2. FREE CAR PARK

TEL: 01-739 2707
o ALL MAKES IN STOCK AND GUARANTEED
g COMPLETE
® PYE 22" COLOUR FROM £7.50
° PHILIPS 22" (Teak cabinet) PARCEL OF TEN £15
™ MONO DUAL STANDARD PARCEL OF 20 £1
°® — SINGLE STANDARD £3
PS FREE DELIVERY TO THE LONDON AREA!
® TELEPHONE 01-739 2707 — NOW!
™

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

SCOTTISH TV
DEALERS

Working TV's from £18.00
BUSH ‘A" & THORN 3,500

TV PANELS

WORKING & SOAK TESTED

Thorn

Bush ‘A" 3,500
Speaker Sp 5p
LF. Panel 175 250
Field/Line drive 2,75
Field/Sound output 2.75
Convergence 150 375
Power Supply 200 1000
Tuner Mechanical 3715 3%
Tuner on panel complete 475 575
L.0.P. plug-in chassis, complete  5.75
Line Output Panel 750
Video Panel 400
2 Chip Decoder - Chroma 1050 350

Other working parts available

NO VAT just add £1.50 p&p per 1 item
and 75p per each additional item

Chieques etc. payable to: “TV PANELS”

DISCOUNT T.V. SERVICES
“TV PANELS”
Unit 11,

Mayfield Industrial Estate,
Mayfield, Dalkeith,
Midlothian, EH22 4AD.
Tel: 031-633 0380 9am-4pm
other times 031-663 8940

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.I. 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 quibble — no hold up for
status check. Satisfy us over the phone that you are a trader and we will supply almost any TV
component by return "off the shelf . e.g. LOPTX — EHT trays — droppers ~ OSC coils — switches — cans —
smoothers — |.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-RART (W TON) Worveswameron taon oz

TOP 20 VIDEO SPARES
Cassette lamps (Ferg/JVC) ..

Cassette lamps (Panasonic) £1:80
Take-up clutch (Ferg) ....... £5.95

Belt kit (Sony 8000) ...... .. £6.50
Belt kit {Ferg early) ....... .

Belt kit (Pan NV7000) ...
Belt kit {Sanyo 9300) ....
Rewind kit (Sony C7)....
Reel idler (Sharp VC)
Video Head (Sony C7
Video Head (Ferg) ....
Video Head (Pan)......
Head ¢leaning fluid ..........c..cccccnineiinnee £1.50
Head eleaning Tape (VHS) ... .

Head eleaning Tape (Beta)
Loading belt (SLB0OO) ..
Loading belt (Sanyo 93
Overhaul kit (Ferg)................

Overhaul kit (Sony) ...... ....£19.95
Overhaul kit (Sharp) .....c.ccccoeeviiiiiciiins £19.95
TOP 20 T.V. SPARES
GB LOPT ..ottt £8.45
Decca 100 LOPT ....oveiievieieniinieiiieenieins £8.45

Decca 80 LOPT ....ocieviiiininicecnenee e £8.45

Bush T20 LOPT.....

Thorn 9000 Tripler

Decca Bradford Tri

Universal Tripler...
0BA

BU 20BA........ccceeeee ..£1.20
Philips G11 Smoother ..........c..ccccovennrenee. £1.95
G11 Tip switch tuner head .. £25.50

VA1104 thermistor ........ ..£0.75
Mullard 1043 tuner .. .

Decca Bradford LOPT
047uF 1000V capacitor

0-1uF 1000V .mnains filter .. ..£0.60
Tuner pots 100k (Pk 6) .......c..coeevericnnnnns £3.00
BU 32 ..ot £1.20

Bush T20 Tnpler ...............
Philips G8 mains dropper ...
Thorn 9000 push button unit

TELEVIDEO SERVICES
NOTTINGHAM (0602) 226070

76 Wollaton Road, Beeston, Nottingham
Please add 50p post & packing and then add 15% VAT

to total.
ALL DRDERS DESPATCHED BY RETURN OF POST
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SETS & COMPONENTS

SCRATCHED TELEVISION TUBES. Don’t despair,
send for repair, 20 years experience. Retube Limited,
North Somercotes, Louth, Lincolnshire. Phone 0507
85300.

JELEUISION

TURN YOUR SURPLUS capacitors, transistors, etc.,
into cash. Contact COLES-HARDING & CO, 103
South Brink, Wisbech, Cambs. 0945 584188. Immedi-
ate settlement.

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

The prepaid rate for semi display setting £6.00 per single column cen-
timetre (minimum 2.5 cms). Classified advertisements 35p per word

GRUNDIG MILLIVOLTMETERS 100u/300V. Work-
ing order £15 + £3.00 p&p. Also P.S.U’s isolating
transformers, etc. S.A.E. Lists. SH.E. 5§ St. Josephs
Park, Ballycruttle, Downpatrick BT30 7EN.

THORN
COLOUR TVs

Most models. Excellent condition. Working or untested.

* Philips 550/660
* Decca 1051/1052
* Pilot (JVC) etc.
Phone or call for competitive prices.
Regular supply.

REPOSSESSED TV CENTRES LTD.,

335-341 Stockport Rd., Longsight, Manchester.
Tel. 061-273 2854.

GRUNDIG. We sell complete working sets from £40.
Reconditioning panels from £4. We buy remote control
handsets, OCHREMILL 0785-814643.

SECOND HAND Colour TV spares and tubes. Most
makes. Telephone Southport (0704) 74411. Anytime.

THORN SPARES AND PANELS. Nothing over £5.
S.A.E. S. Knight, 2 Claremont, Hastings, E. Sussex.

SCHRADER TUNABLE UHF Masthead Amplifier
RB45 A.S. MV.30DB gain, 1.6DB noise. CH. 17-65.
P.S. inclusive £39.50 P&P £1.50. R. VAN REYSEN,
28 Pemberton Road, East Molesey, Surrey.

‘l’mnt"l’ubeﬂ

31 RADCLIFFE ROAD,
WEST BRIDGFORD, NOTTINGHAM

TELEPHONE (0602) 813329
“THE” QUALITY REBUILDER

Cash & carry price list

TWO YEAR GUARANTEE
FOUR YEAR OPTION EXTRA

TELEVISION LTD.

100's Colour TV's in stock in excellent

T.V.s, VIDEOS,

condition—working sets for the trade.
Fresh stocks weekly
Untested — complete
(Majority working)
Mono TV's £2
Bush 227-26” CTV Solid State £5

Hybrid Decca - ITT £12
Philips G8 - 550 £18
G.EC. £20

Philips G11, Bush T20, ITT CS 600
Prices on quotation
Many other makes to choose from
Refurbished Sets — Showroom Condition
Ready to Retail

BRC 3000 £50
Bush T20 £75
ITT CS 600 £85

WE ARE OPEN SEVEN DAYS A WEEK
Unit 3 & 3A, Meadow Trading Estate,
Meadow Lane,
Nottingham, NG2 3HQ.
Nottingham (0602) 864627

[RRA

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.

HI FI, AUDIO
£100,000 1o seeno

If you have a surplus, we
would be delighted to make
an offer.

Contact:

Mr Fred Tuck
(0934) 413537

ALL STANDARD DELTA TYPES
ONLY £25.00

A51-161. A51-162. Ab1-163
£35.00

A51-510. A56-510. A66-510 etc.
560 AKB. 560 CXB22. A51-570
£40.00

AB6-540. ABE-540 (30AX)
£49.00 (“WiitFore

* Britains most reliable source
of quality TVs.

* Hundreds of working pol-
ished TVs.

* New adjustable TV stands.

* Pye 18" Chelsea’s working &
polished £35.00 in quantity.

Krystal Marketing Ltd.,
Breedon Cross Storage,
Dale Road, Selly Qak,
Birmingham B29 6AQ.

Phone 021-471 3023
Telex 335540-G
Ask for Les

RANK BUSH MURPHY
TV PANELS

Repair, exchange, sales service, prompt effi-
cient service. All chassis covered. New PCB
available to replace burnt T20 line Panel. We
charge only £16 to repair switch mode power
supply. Ring Monday to Saturday and ask for
Mr. Kheli.

T. K. Panels Service,
31 Bronte Paths, Stevenage, SG2 OPG.
Tel. (0438) 61567.

0000000000000 000000PPPPVIPIRIIIY

0000000000000 0000FOPIIPIPIPIIIIY

LARGE discounts for quantity.

DELIVERY service available.

ALL TUBES picture & electronically

tested.

ALL tubes supplied on exchange basis

& all prices are plus VAT.
1000's of other types available.
AGENTS REQUIRED

TV's solid state from £65.00 + VAT

All working & fitted with a Trent

Tube.

SATELLITE TV RECEIVER

Receives 4GHz band. Ideal for demon-

stration terminal in U.K. 100 degree

Kelvin LNA. £392 + VAT (+ Carr).

LNA/down converter PCB’s stocked for
the constructor. SAE data.

HUGH COCKS TV SERVICES,

Cripps Corner, Robertsbridge,
Sussex TN32 5RY. Tel. 058083 317.
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WOODSDALE COMPONENTS

SERVICE POBES [l

Line Cuput
= 2718 (T703A, T706A)
{minimum 12 words), box number 70p extra. All cheques, postal orders New (Complete) £20.50
etc., to be made payable to Television, and crossed “Lloyds Bank Ltd". ,Lfss. Focus Module and
. g ectifier £10.50
Treasury notes should always be sent registered post. Advertisements, 120, T22 (T705A) £9.00
together with remittance, should be sent to the Classified Advertisement T26  (T705B) £9.50
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower, Switch Mode
Stamford Street, London SE1 9LS. (Telephone 01-261 5846). T114A/8 £8.00
Genuine RBM Units.
AERIALS
UHF Aerials P & C Wideband 4 Bay
Bowtiz (12.5 dB) £20.00

Above with built-in Broadband amp.
(27dB) plus stabilised power
supply £45.00

Prompt Postal Service.
Add 15% VAT to all prices.
DISCOUNT for QUANTITIES.

34 Field End Road, Eastcote,
Pinner, Middlesex. HA5-2QT.

Tel: 01-868 5580.
£ ”£ p N. Skehan
Agents Office. Callers by appointment only.

We have moved into additional warehousing
and are now offering
MORE CHOICE AND BETTER VALUE

ETSTED 1 UBES
PRESENTS AN
UNBEATABLE OFFER

£26 ALL DELTAS ONE PRICE

£40 AL P1L ONE PRICE
* SPECIAL CRT POLISHING SERVICE
WHILE U WAIT Only £5
+ ALL DELTA SIZES FROM STOCK
* DISCOUNT FOR ORDERS OF 5 CRTs OR
OVER
* FREE. DELIVERY WITHIN 20 MILE
RADIUS OF MAIDSTONE
Ring Now
Maidstone 872400
or visit our factory.
Unit 32, Branbridges ind Est.
East Peckham, Kent.

* Agents required in South
Prices do not include VAT

Guaranteed - Complete Sets from £10.00
Trade Workers from £25,00
Panels By Post from £3.00
Mono's from £1.00
Stands — Aerials — Accessories Etc.

Make '84 your most
Profitable year with
SCREENPLAY'S unbeatable
Stocks and Prices

OPEN 5 DAYS —

Phone: Hitchin 31644

Baldock 894905 GLOBETEL

SECTION THREE, UNIT FOUR, SERL COMPLEX, { Tel: 807 6992
LONDON ROAD, BALDOCK, HERTS.

Les & Phil — Ex. S.T.S. Colindale
Rear of Globestone Ltd.,

0000000000000 00OOCGOCGFOGFOTS REBUILT COLOUR TUBES 1_7 (:HURCH ST, EDMONTON'

* TELEBEST * DELTA TY.PES We have now opened our own

| e pieliices warehouse for used T.V.’s at
All sizes up to 22" — £28.00 very fair prices.

All sizes up to 26" — £32.00 All popular makes in stock, eg:

We specialise in working sets.
BUSH - DECCA - G.E.C.

GRUNDIG - PYE - PHILIPS All In Line P.IL. Mono Philips, Pye, Grundig,
THORN Etc. Gaming Machine C.R.T.s Jap. sets, etc.
From £25 plus VAT. Fast UK. Delivery Look forward to seeing both oid

and new cust.
We also stock & buy used videos

Non workers available
Panels, Tubes etc. available.

Call or Phone:

e RE-LIFE T.V. TUBES — VHS only.
%1 _52'41 r!|l§3o3n ' OF:_lbpl‘-lN E STREET, COLOUR VALVESTXSX)%‘:E’:E §L5m/519-£1.50.
AM, LANCS. MONO VALVES ECC82, EF85, EF183, EF184, DY87,
for stock availability o | 061-665 2668 00 ek 6, BCCaa, P Pz, PCR1. PEsG. mCan
841 Romford Road, Big reductions on Contract Orders ;F&O&:?SMZL?:LCE%O%LTY;S:&CH_
Manor Park, London E12. ' W st PaP 50 Per order, Access/Visa Cords welcore.
secccsceccccssssnee i cortain pars of he UK | o M TENS OB e
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TELEVISION

Trade & Retail supplies of
s/h colour & mono TVs.
Most makes available,
workers or non-workers

JELEVISION

asury  SPECIAL CLEARANCE  o3im

Makes

SOUTHPARK DISTRIBUTORS
Unit 4 Rubastic Road,

Example Prices Non-Workers | Working

b Philips G8S, 2 chip Bush/Murph 6
Brentpark Industrial Estate, fips chip Bush/Murphy _ £16 £30
Southall, Middx. UB2 5LL. Thorn 3000, 3500, 8000, 8500 £18 £30
01-574 4631, Ext 28 Thorn 8800, 9000, 9800, Touch Tune Sets etc. £30 £45
Bush T20's, Phlllps G11 s £50 £70
TVs WANTED — ey
ITT CVC 5/8/9 1w |
UHF/VHF colour and black and white, a - S e =
any quantity. Working or non working. MONO IN BATCHES OF 20 at £2.00 EACH. Discount for quantity. Other makes available on request.
Will collect any part of Eire. s 5
pare TV parts and panels available for the
BOX NO TV 185. above sets mentioned at competitive prices. MS ELECTRON'CS
Please refer to last month's issue of Television Unit 1, Warwick Street,
TRADE TELEVISION SUPPLIES now available in for price list. Earisdon Coventy.

Boumnemouth. From £15. (Min 5 sets). Telephone N.B. Note to give prompt service, telephone to order in advance to avoid disappointment.
Boumemouth 38081. Some working sets available £20.

JABCO LOPT TESTER When replying to Televi-
) B M“'.'gi{"aﬂgsﬁ‘ﬁidwi'g'es’e,'yc,ﬁfefem’ BBC. co LOU R TV"r s sion Classified Adver-
£16.5gy inclusEi;:.' (.:.W.(.'{. delivery 3 days. £18 overseas tisements please ensure:
t ea. atrmail,
postove J. BAKER & CO. FROM £15-50 + VAT {A) That you have clearly
1 Old Shoreham Road, Southwick, GUARANTEED COMPLETE GOOD CABINETS f::?g your require-
Sussex BN4 4RD. ats.
Tel: Brighton 593315 J§ VHS VIDEOS PLUS VIDEO SPARES [ That you  have
PYE CT205/CT200, BUSH A823, TH3500/8500 Phil G8. B L
¥ 4 remittance.
;:g:: ;%/3500 TRIPLERS DECCA. BRAD. ITT. CVC5. GRUNDIG (@) U vanr e )
ddress is written in
UNIVERSAL inc. a :
it 2 MVl SMITHS ELECTONICS [M=E=c
The UNIVERSAL TRIPLERcan be used in most ) Tha} yoc;ic; 'e"e'd's c?‘"
G.E.C.. LT.T.. Pye. Rank. Decca & Continental 43 PARK PARADE ;ed‘i}eynaiserresse tothe
sets. o
- WG A L T LONDON NW‘U This will assist advertisers
15 Waylands, off Tudor Rd, Hayes End, Middlesex 01 _965 1 230 in processing and de-

spatching orders with the
minimum of delay.

COLOUR BAR GENERATOR 0 1 '96 1 3997

Pal Colour Generator with 11 patterns plus sound.
Grey scale, Colour Bars, Red, Green & Blue Raster,
Crosshatch, Dots, Chequer Board, Black Raster, White
Raster, Half Black & White £75.90.

CANVEY COLOUR TUBES

Unit 3, Charfleets House, Charfleets Industrial Estate, Canvey lsland, Essex.
Tel: Canvey lstand (0268) 690577

CURRENT PRICE LIST

BLACK AND WHITE GENERATOR

Crosshatch, Peak White, Dots, Half Black & White and DELTA TUBE TYPE FROM £27.50 to £31.50
I?\r‘(a:‘i/rcs:iﬁlgransistor Tester gzgg INLINE TUBE TYPE FROM £3500
r(‘2130132::1i:;a(r:\ooitiI\rflqttaattt‘a;rmeasurtas1Otho1;.a.Foompleg::ri;g MONO TYPES POA

Prices include P&P & VAT.

C.M.J. ELECTRONICS ALL PRICES EXCLUSIVE OF VAT.

Unit 8, ‘&gamm;g;m:‘gng Fields, All Tubes QU_aranteed for 2 YEARS ar!q Re.processed
Tel: (0902) 871563 to Original Manufacturers Specifications.

NORTHERN IRELAND DEALERS TO ADVERTISE

We have the best value in second televisions. And our low, low

prices are second to none. Phillips 550, Decca 100/80/302, Pye 741 |N THIS SPACE
series and many other makes available.
Prices: Non workers (complete) from £20. R I N G
Guaranteed worker from £38.
We deliver bulk orders anywhere in Northern Ireland. M AN DI
New loads arriving regularly so phone now for latest stocks.

SM ELECTRONICS
e 1 01-261 5846
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SERVICEIRNGES

TUBES £14.50

Tel: 0302-855017

DELTA TVs, Unit 5A, Union Mill, Union Mili Street,
WOLVERHAMPTON
0902 870757

OTHER STOCKIST REQUIRED

TUBES £29_00 INCLUSIVE, REGUNS ONE YEAR GUARANTEE,

QUANTITY DISCOUNTS

SIX MONTH GUARANTEE SLIGHTLY USED

A56-120 A51-110 A49-191 A47-342 or 343 A44-270-1 A66-120 A67-120
IN-LINE 51-161 From £35 plus 100's more

Professional Stick DE-GAUSING COILS £19.50 inclusive of delivery. One year
guarantee.

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.

(All 26" add £5)

Callers ring first. Open every day including Sunday

Local stockists. Cash & Carry only at the above prices. Ring first. Please bring old tube if possible.

K. M. ELECTRONICS, 8 Hillfield Place, Aberporth,
DYFED
0239 810963

COLOUR T.Vs

THE BEST IN LONDON
200 + TVs WEEKLY

LOADS SMALL SCREEN
WORKING SETS TO
ORDER — ALL MAKES

WINDSOR WHOLESALE
TEL: 01-968 8771.

WIZARD DISTRIBUTORS
MANCHESTER
SPECIALIST DISTRIBUTORS TO THE TRADE
OF T.V. & VIDEO SPARES.

WE STOCK A FULL RANGE OF PARTS & COMPON-
ENTS INCLUDING C.R.T.'s, VIDEO HEADS ETC.
RANK - THORN - PHILIPS - ITT -
DECCA - GEC ETC.

TRADE COUNTER OPEN: 9-4.30
CATALOGUE ON REQUEST. TRADE QNLY.
Mail Order Enquiries Welcomed
EMPRESS STREET WORKS,
EMPRESS STREET,
MANCHESTER M16 9EN.

TEL: 061-848 0060.

BARRY TV SERVICES
(EAST ANGLIA)

Your friendly wholesalers. We
cater for the smaller dealer who
requires regular small supplies of
quality used colour TV’s. From £25
+ VAT. Fully working with good
tubes and cabinets, straight from
our retail shelves, ready to sell or
rent.

T SPARES, PANELS
= AND MANUALS
PHILIPS - GRUNDIG

TELEVIEW 01-994 5537

194, Acton Lane, London W.4.

TELEVISION TUNER

'VIDEO WEST)

COMMUNICATION LTD

258 HIGHER UNION STREET - TORRE - TORQUAY TO2 50U
Telephone (0803) 288% and 211880

V.H.S. VIDEO

RECORDERS
“EX RENTAL"
QUANTITY SUPPLIED

J.V.C. FERGUSON
TRADE ONLY * ALLGOOD *
THE SPECIALISTS

EUROLEC VIDEO SERVICES
Tel: 01-669 2611 Telex: 893819 Eurlec
Address for correspondence only

35 Sandy Lane South, Wallington, Surrey SM6 9RF

Thank you for the interest shown in last month's
advertisement. We still have LVC 60 at prices shown,
also a quantity of VC30, used but tested at £2.50 each +
25p postage per item.

For those licensed amateurs sending live TV and who
wish to upgrade the quality of recording, we are due to
receive 3 number of JVC 6000/6060 and Sony 1810
Umatic recorders at a price between £150-£250. SAE for
notification when full details avaiiable. (Mark envelope
Umeatic)

Note we are in process of buying in large quantity of
Philips cassettes. No details yet, but an SAE will bring
full details and 10% discount offer over advertised
prices as soon as details available.

Half inch tape, high and low density an 7" Spools £2.50
including P&P. (Not suitable for Philips format
cassettes).
Bulk branded VHS cassettes still available, any length.
Phone for details
Professiznal equipment including cameras and edit
suites still available,
We have one Philips series 80 TV studio, complete at a
most realistic price. Please phone for details
We have one further Philips projection TV, 60CP 2605
integral tuner, including new 72" screen £750.

NTSC - PAL Transfers, ring for quate.

VAT Reg. No. 335 7096 45.

AERIALS

AERIALS AND ACCESSORIES. Terrific range of
quality eguipment including some off-beat items and
some real clearance bargains. Keen prices. New cata-
logue 50p (refundable). WRIGHTS AERIALS, 43
Greaves Sike Lane, Micklebring, Rotherham.

2 METRE PARABOLIC DISHES

Glassfibre Construction
Suitable for 4 and 12 GHz £290

Polar Mounts and Feed Supports Available.

Delivery available

Contact John, Dave or Steve on
Ely 61462
or Cambridge 69215

Trade Supplies of Good

Quality Colour & Mono

REPAIRS
ALL TYPES

BRITISH, EUROPEAN
JAPANESE ETC.

MEN-TU ELECTRONICS LTD.
SALTERNS LANE,

d Send S.A.E. for Details
TV's. Most Makes FAREHAM, HANTS. SP ANTENNA SYSTEMS,
available, suitable for Tel: 0329-235116 2 Woolpack Corner, Biddenden,

Ashford, Kent TN27 8BU
Tel: 0580 291090

AERIALS AND ACCESSORIES
North Londons Specialist Aerial Supphier
Wholesale and Maid Order.

VHF/UHF antennas, masts, brackets, cable, amplifica-
tion and distribution equipment etc. All types of aerial
hardware and software supplied. Single and multipoint
systems planned and installed.

Send %0p for our new 1983 catalogue and price list.

S$.C.S. AERIALS
{Aerial Distributors)
26-28 Port Vale, Hertford, Herts. SG14 3AB.
Tel: 0992 50478.

Sale or Re-Rent.

GENERAL

UNION STREET,
DONCASTER
(0302) 49583-68416

TRADE COLOUR TV's
ALWAYS 200 IN STOCK

Phillips GB from £10
Bush Twin Chip from £8

Pye Chelsea from £15
Avo repairs prompt service scopes etc,
Colour TV's in good working order from £36.
E.G. Phillips G8's 22" £35.
Ring us for spares and type availability

anytime.

Also Videos. V2020 and V2023's etc.
ALL STOCK CHANGES WEEKLY
(0934) 514047/512792/27560
P&R SUPPLIES, Unit 5,
Worle Industrial Estate,
Weston-Super-Mare. Exit 21 M5.

FACTORS

GOOD MOTORWAY ACCESS

TORBAY (TRADE) T.V.

For Good Quality Used Colour & Mono
T.V.’s, Popular Makes, Quantity Discounts,
Trade Workers from £22.50 + VAT,
{un-tested available)

6, CASTLE CHAMBERS,
HIGHER UNION STREET,
TORQUAY, DEVON
Tel: (0803) 22767.

AERIAL BOOSTERS
Next to the set fitting
B4SH/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 OC. P&P 30p per order.
ELECTRONIC MAN ORDER, 62 Bridge St, Ramsbottom,
Lancs BLD 9AG. Tel. (070682) 3036
Access/Visa Cards Welcome SAE Leaflets
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SERVICE SHEETS

Colour £2.00

TELEVISION SERVICE SHEET SPECIALISTS

Thousands of British, European, and Japanese models in stock.

Mono £1.50 (post free)

Manual prices on request.
Send stamped envelope for free catalogue and enquiries

SANDHURST PUBLICATIONS (MAIL ORDER)
49C Yorktown Road, Sandhurst, Camberley, Surrey GU17 7AG

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

TV Monos, Radios, £3.00. Tuners £3.00. Tape Recorders, Record Players £3.00. Transistors £3.00. Car Radios
£3.00 + SAE. Stereograms & Music Centres £3.00, Radiograms £3.00. Also Colour available. State if circuit will do_jf
sheets are not in stock. Ciscuits £3 - colour, Al TV Sheets are full iength 24 x 12 not in Bits and Pieces. All other Data Tult
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.EC. ITT £17
Vol. 2 Philips Pye Redif. £17
Vol. 3 Rank Bush Thorn £17

Foreign CTVs (now updated) 2 vols £32
Mono (Stand + Port) 2 vols £32
Early VCR (VHS/Philips) £17
VCR later models inc. Betamax £17
Domestic Equipment Exploded Diagrams

in 2 huge binders for £32
New T.V, Rep. Manuals £7.50 each
1983 Brit. CTV or Foreign CTV 4

Complete set of 15 TV Rep Mans for £105

nique T.V. Repair course £9.50
The only practical radio servicing and
repair course £9.50

Large SAE brings FREE 50p magazine
inc. service sheet/details of unique T.V.
ublications. Any quotation plus price
ists, etc,

Full size service sheets £2 + l.s.a.e
CTVs/Music Centres £3 + ls.a.e.

Worlds largest collection of service man-
uals 1930 to date. From £4.50 to £35

each.
e.g. Autovox/G8/A823 £7.50 each
Integrated TV repair system £195.

Contains over £250 normal prices.

FOR FAST QUOTES
RING 0698 883334

COURSES

CONQUER THE CHIP. . . Master modem 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.

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.

BOOKS AND PUBLICATIONS

“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.

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 Published 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 full repair and
fault guides. Leaflets available.
MARCHANT (Dept TVT),
30 Chester Road East,
Shotton, Ciwyd, N. Wales.

JAPANESE COLOUR TVs, Panasonic, Hitachi,
Mitsubishi, Toshiba, Sharp. Fully refurbished -~ to
trade only. J. M. PEARSON TELEVISION 0484
863489.

WORKING COLOUR £35. Top trade value. Delivery
available. Telephone 061 797 3604.

WANTED

G11’s WANTED in 1's or 100’s. Let us know what you
have. Please telephone: TV SALES on Watford
45590.

COMPLETE TUBE RE-GUNNING plant. Electric
ovens also Lopt winding machine. KELLEHER
BROS, TV House, Kanturk, Cork, Ireland. Tel. 029
50046.

WANTED. QUANTITY GI11's or other late colour
T.V.s. No rubbish. Can collect Sussex/Kent. (0424)
439260.

WANTED PHILIPS PM5334 Television Sweep Gen-
erator. Telephone 01-328 7641.

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 TELEVISION MAGAZINES, Jan. 73 to
May 81. State price. Telephone 0382 817013.
McGhee, 86 Haldane Terrace, Dundee.

WANTED - WANTED - WANTED TV’s - TV’s
TV's Colour & Mono. Also Videos (regular supplies if
possible). Any quantity, any make. Telephone Brad-
ford 0274 480281. Manchester 061-798 0037.

WANTED

By established company, large or small quanti-
ties of Colour/Mono/Video Recorders from
Rental Companies, Holiday Camps, Hotels etc.
On local or national scale, contracts under-
taken. Special prices.
Contact:
TV TRADE DISPOSALS
184 Cross Street, Sale, Cheshire.
Tel. 061 962 8471

BUSINESS/PROPERTY FOR SALE

FOR SALE. Cardiff Established Video, Domestic TV
shop. Main road, vacant flat above, freehold audit
ACC'’s. Profitable. Ideal Owner/Engineer. £35,950
0.n.0. Please ring 0222 372185/627878.

FOR SALE

A small television repair business in
East Devon seaside town.
Considerable number of T/V, Radio
Service Sheets 1934 to date.
Elderly Test, P.A. and similar gear.

TELEPHONE
(0297) 20201

MISCELLANEOUS

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now. Phone C.W.AS. ALARM 0274
682674.

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

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

Send to- Classified Advertisement Dept

TELEVISION

Classified Adverti
King's Reach Tower, Stamford Street,
London SE1 9LS.

Rate

35p per word, minimum 12 words. Box No. 70p extra.
Company registered 1n England Registered No. 53626 Registered Office. King's Reach Tower, Stamford Street, Londen SE1 9LS.

Dept., Room 2612,
Telephone 01-261 5848.

4/84
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N.WELECTRONICS

25 YEARS SUPPLYING THE TRADE

‘Our Prices take some beating’

HIGH QUALITY COLOURTV’s
PHILIPS520 .. . .. ... .. .

PHILIPS 550 ... .. A .. 828
GEC 2010 PlasticorWood ....... .. &25
HITACHI 19" Push Button ... . = £35
SANYO . . ... ... ... ... £35
BUSH2 CHIP . . o ... 815
BUSH1CHIP ... . . . . . 510
THORN 900 .................... £45
BUSH 718 ... ... . ... . ... ... ... £35
BUSH T22 Exc. Cond. ..... B £65

OTHER MODELS IN STOCK
INCLUDE: SONY, ITT, PYE,
MITSUBISHI, etc.
MONO TV’s
MIXED BUSH, GEC, PYE, PHILIPS, etc.
600 CAN BE SOLD IN ONE LOT &350
ORLOTSOF10...&2 EACH
(mainly 20"")

ORKING TV’s TO ORDER
EXCELLENT CABINETS -

READY TO SELL OR RENT
BUSH2CHIP . R §29
PHILIPS G8 550 . = A . £43
PHILIPS G11 ... .. .. , £85
BUSHT20,T22 ... ... . ... &85
GEC 210 Plastic or Wood . £38
BUSH718 .. . .. . . . ... 845
ADJUSTABLE STANDS ......EACH &3
LATER MODELS: PHONE FOR QUOTATION

WHITE GOODS
HOOVER TWINS FROM &7

HOTPOINT 1460 _FROM £10
AUTOs . . . FROM %15
SPARES! SPARES! TV PANELS

IF DECODER | LINEO/P POWER CONVERG VIDEO FRAME T3 4
BUSH 2 CHIP| RELY #00 600 300 300 500
300073500 2.0 400 800 800 500 5.00 6.00

5 l_!) 700 14.00 800 5.00 500
GEC 2110 1000 500 1200 6.0 500 L} 5.00
RBUSH 718 K00 1500 2500 300 500 1500
BUSH T20 8.00 15.00 20.00 20.00 5.00 1

P&P 1 panel £1.50, 2 panels £2.00, 3 panels £2.50 etc.
QUICK DESPATCH - C.W.0O. PLEASE

CASH ONLY — DELIVERY CAN BE ARRANGED
YOU CAN REACH US EASILY FROM ANYWHERE

(0274) 688458

Unit 12, Wharfedale Road OPEN MON-SAT 9-5.30
M606 Euroway Estate Don't forget! We are open

all day Saturday!

Bradford

TELEVISION APRIL 1984

VISIONTEL

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

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

VIDEQO 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 NWé6

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
Delta — In Line — PIL.

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

C. Prices From

L& JV
£ A?ODELS ;Nf ANAT o Panels for 3000/3500
Lots of Spares 10

Vs, ind LineTHORN’s -£5.00 each

&
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GEC 2110 line panel with transtormer £7.00 | Bn2/2KV 15p
GEC 2110 tuner unit + IF Pancl £1.00 | 20n/2KV 15p
Pyc/Chelsca Timebase panel with LGPTI £10.00 (0.0082/2500 15p
COMPONENTS Pye Line O/P panel with transformer + tripler £12.00 | 150/3500 10p
Pye 731 Chroma/IF £10.00 [ 1800/4KV sp
Pye 731 IF panel + tuner £10.00 | 4.7nf/SKV 10p
TO ORDER SEE BACK PAGE Pye 607/205 Line panel with transtormer £10.00 | 170/8KV 10p
Pyc CDA pancl £6.00 | 180/8KV 10p
: EC portable chassis + LOPT 2114 New £4.00 | 210/8KV 10p
LhotniSpares By 223 1| Thorn 1613/1713 chassis 9.75 | 1000/10KV 10
 base and panc : it I P
ponoibebasclandipin cIEET0 ::Y 2%2/6”0 48A/6U hndgLS(s)p Hills 520 multimeter + case. 20,0008/volt, fuse diode protected + logic 210/12KV 10p
9000 Front Panel £5 “z %27 HP test tacility. 10meg/1200 volt £19.50 | 1000/12KV 10p
9000 Front Panel (remote) — £8 | 10 o0y g NEW MULLARD TELETEX 3300750 35p | 1200/12KV 10p
BROO/9000 remote unit U705 | by 229/400 m: Decoder Panel (VM6230) £15.00 | 2.2/63 Sp Multi-Caps
receiver £6 | 0y 534 10p [ Panci6lol £15.08 | 15/63 5p | Thorn 3500
9000 Frame panel £8 [y 537 sp | Pancl 6330 £15.08 | 47/63 Bipolar 15p | 175/100/100/350v £1.75
9000 Cyclops panel £1.50 | BY 238 15p | G& Tuner Unit + Panel £9.08 | 100763 10 | LS B P PR PRI £1-00
KOOO/8500 timebase pancl £8 [ BY 254 10p | G& IF Panel £12.00 [ 220063 - S0p | 4712201350 P
Pl BY 255 30 i . DISPLAYS 150/150/100/100/100/320v  £2.00
K000/8500/9000 chroma pancel €15 Y 255 p | G8 Convergence Panel 4040 Clock £1 | 2500/2500/63v 50p
8500 convergence panel £6 l[g %33 :gp (1‘3118 type) £12.00 | 7eep Red LED 50p | 47074707250v 50p
4000 Frame panel £5 BY 406 Sp (fx Line ()/‘P Panel £12.00 | 4 dig@t LCD 88:88 £1.00 | 1507200/200/300v 70p
4000 Power supply £3 | By 527 20: (,”‘ Pu‘wcr‘ Supply £9.00 | 2 digit LED 88 . 50p | 400/400/200v £1.70
1600 Mains lead. switch BY 2074 10p 98 6 :Slopl‘ng PBU £12.00 ?vldcl‘ Ilitsl.hD + 1.8 with panel + 300/100/100/16/275% £1.50
3500 6 push button + cable BY 602 10p GH IE & Chroma £15.00 | 70076 i £1.00 | 100/200/325v 40p
i £1.50 | |- (8 Chroma £8.00 | 4700/63 £1.50 | 150/150/100/375v £1.50
ol o 114247 0 e 1 250/64 10D | 300/300/100/32/32/300v 2,00
T60S IVNPN 1066 80v/6A  10p | XK 3102 s0p | GIlIFDetcctor —  £300 | 33509 B -0
9000 Sound output panel £l X!( 31_23 T50p Complete CVC 825 Chassis (both /100 sp 4%)0/200/200/350v ~p
3500 Foc f 1.50 | Hitachi 2A/1500V metal case wire pancls) £40.00 17100 x 10 30, P
35 ocus unit £1.5 N . . / P | 150/150/100/100/320v £2.00
o end 20p AFC V/Cap Resistor Unit UHF 22/100 10
4000 thick film. with 1C SAG660 SAS6T0  £3.06 P | 100/350 + 300/200/10/16/
00S1012-E002 £1 T —— ; ’ 7oA s 4.7M/100 Sp | 275v £2.00
. .ine Transformers 2714 RANK IF Panels 6MHz | 140/100 25
00810120108 £1 | G8 Trans, Phili £7.50 | 1C. SL437F £3.00 P | 300+300/300 £1.00
g fans. Thiips . - LA . 470/100 20p | 225+25/380 70p
00St018D £1 [ Gl Split Diode £12.00 | Z909B RANK IF Pancls 2000/100 70p | 2007100/100/350v £1.50
3500 2amp thermal cutout 75p | CVC820 Split Diode II'T ~ £10.00 Export 5.5MHz 2 L.C.'s 4700/100 75p | 500/500/25v 50
3500 IF punel £2 | CVC40 Split Diode [TT £10.00 | TBA1205B TCA2703Q £2.50 | 477160 10p | 750/150/100/300v 75:
3500 Frame panel £4 Thorn B/W ADS308F + Stik + 7743 RANK IF Pane R00/160 50p 260/1’50/15(”300\, 1.00
o Lead £1.50 | Export 5.5MHz 3 LC. 11250 Pulse H —
3500 Video panel £5 Ay L . P ITT Panels
3500 Line panel g5 | GEC 2040 £5.00 TBAT750+5C9504P+ G11 0.47/250 10p | .
SEALVILTIS SIS = | GEC 2110 £7.00 SCYSO3P £1.50 2.2 250v 10p CMA 10 £2.00
SO A [Pl 20p | Mullard AT 2036 £1.50 [ pye GI1 Front panel pith 3037250 A.C. 10p |SMA L f200
Export 3500 IF panel £2 | Pye mono £3.00 | (randucer, pots. tunef pots, 6 ph 39250V 15p guﬁ 28 ifgg
Remote unit, | lic, transformer. Rank mono T704A £3.50 | itch+lcad 4n7/250 tested SKV 25p |+ '
relay + S volt unit £2 [CVC3 o £7.50 | GEC V/cap VHF/UHF tuner b 22250 15p [EMC 1072 £5.00
IC board with st of SN7415 g1 | OEC Portable Line Frans.  £3.00 | E+ ound O/P PC 74683 477250 10p [EMC 16 4,00
T e EHT Split Diode Leads £1.00 CMC 38 £8.00
4000 Tube base £4 | B0 P (Export) £12.00 100/250 20p "MC 45 £1.50
35 q sop | EHT Cable/Metre 20p (;LC Line O/P PC 6§9B3  £10.00 | G 4707250V £1.75 | EMC 43 :
3500 Al pots S0p CMC 47 £1.00
9000 Frame panel £7 . GEC Power Supply 500/250 S0p |~ 2
¢ panc Triplers (Ex B CMC 52 £15
Ll . xport) £10.00 | GEC600/250 60p |
3\yVa); r‘)c\g/u!;(i:(u)d ;x\ddplur 240\;:3 = 11 FEZ Rank £3.00 GI1 dynamic correctjon panel  £6 7001250 g1 [EMC 57 £6.00
QNN -50 { GY Philips £4.00 | CVC 20 Front panel vith sliders + | BO/250 d0p | EMC 38 e
g‘mk/r“‘h'hd preh unit £9.50 GRC 2110 £4.00 mains input panel £4 32/300 20p CMC 67 53'75
g oy | 9000 Th g6 | CVC 40 PUSH BUHTON ASSY 4/350 5p [ CMC -
2 banks of 3 PB unit. Pye 731 £2 050¢ Th""‘ gaso | with sliders: completg with lamp 8/350 8p |EMC 6712 £4.00
4 Push button unit preh £1.00 | 9500 Thorn -5 assy + pots s14 | 12300 10p | CMC 68 £4.00
6 Push button VHF/UHF for 2040 GEC £3.50 | CVC'S Mains onfofff + S pots £2 | 3.7M/350v 10p [CMD 12 £10
vfcap. GEC-Decca type £7.00 | G1:C FVM2S Tripler £2.00 | GEC Convergence ganel £1 16/350 25p Smg g fggg
7 Push button for CVCS ITT £8.00 | Univeral Tripler £6.00 | Universal Focus. Fit Pye, Thorn 33/350 20 | D 30 £5.00
KT3 12 Push button unit £2.00 | TVK 76/9 £3.00 | dnd Decea Unis. || S ;3,'; CMD 41 £5.00
KT3 (Export) 12 PB.u £2 | Gy Philips £4.50 | B 0P 750 | 3007350 a0p | CMF 25 £2.00
6 Push button Unit Thorn  £1.00 . a . P a0 CMF 26 £2.00
6 P\J.ﬂh button unit for GEC 204(‘) Decea BG 109 %0 E\l/z I‘z‘;[[l-\ UmlU i B 18?3/?75( fgp CMF 31 £l‘50
5 N T 5 3 “VC 32 Focus Unit S P y Y
and ELC 1043/05 £6.00 | Grundig TVK 52 13.50 SUCeHD: 2p | 22375 15p | CMF 30 £2.00
6 Push button unit PYE 713 £7.00 | 11 TBO £3.00 | ocus €200 | 220/385 75p | CMH 10 £1.50
7 Lamps for P.B./Unit wp | 1TTHY £4.00 | 11T Small for use wjth Split 3307385 CVC 820HT 60p | CMH 31 £1.00
Mains Droppers 1322 for Pye 18" colour Diode sop | 0.1/400 15p | CMK 12 (untested) £4.00
Pye 731 3+56+27R s0p | portable £4.00 TVI 50p KT3 E/W .39/400 20p [ CMK 30 (untested) £4.00
3500 Thomn 6/1/100 60p | 1.P 1193/63 £4.00 | Remo TVI2SP 50p [ .S6K/300v 20p | CMN 20 £1.50
Pyc 3RS/15R/45R 50, . . Vi3 s0p | 4700pt/400 10p | CMN 21 £1.50
Pye 3RS SRAS 2ob | BG 100741 £3.25 22/400 10p | CMN 40 £1.00
Fhom S0/17/1K5 £1.00 . TVI4 Sop | . p | C] -
120/20/20/48/117 £1.00 | BU 100761 £325 | TV 60p | 8/400 15p | CMN 45 25p
270/10/6 for Thorn 4000 50p | BG 200743 £3.00 | TV20 £1.00 | 33/400 20p | CMP 10 £2.00
18/320/70/39 £1.10 | [/text ultrasonic rec’r pancl £14.00 | TV45 ) Sep | 400/400 40p | CMP 11 £2.00
Thorn S(J-AOR 1KS S0P | Video cassette I jead Tharn 14/1500 rec Qick 394K /a00v 20p | CMP 30 £2.00
Ac d J0w0 cassetle Tamps on eac. 16 Button Key Pad J to 0 + * + 2207450 40p | CMP 40 £2.00
= 12-14V. 50p or 3 for £1.00 ! 4 TR
G |4( T | Phl I 25, Shamo q q N #+ 4 blank (Cherr 3.00 A47/500 25p [ CMS 11 £2.00
i ilips. Pye P | GEC 8 touch unit assy complcte E— 0.1/600 15 ‘MS
each | wih all 1.C A Condenfers .1/ P | CMS 40 £2.00
. e TR g o || Cs + pots £4.00 | 5016 & | 047/600 15p | CMU 12 £10.00
ank Toshiba Tube Bases ~ 30B | 11 E.W. coils £1.00 | Tsaoy1e 20p | 0.047/1000 10p | CMU 14 £8.00
N Sl’“,kgf‘*hm Jop | G116 Buton Key Switch €200 [ 3300716 20p | 0.01/1000 10p | CMU 30 £7.00
ﬂxzil hi hm £1 08 G111 ‘Fransient Suppressors 10000/16 25p 0.1/1000 10p (,MU 40 £7.00
5 o 0015 v 10 for £1.00 | 15000/16 sop | .15/1000 20p [CMU 45 £5.00
5x3 %0 ohm 70p [ 2V 3300/18 20p | 477250V AC. 10p | CMZ 30 £5.00
5x3 50 ohm S0p [ G11 Scan Cails £5.00 1 90 sp | 4771000 S0p | GMA 90 £5.00
5x3 35 ohm 70p | G11 100K tuner pots 12 for £1 47()/2;_5 sp O01K/1250 10p | GMC 120 £2.50
5x3 15 ohm 80P | 3 1F panel £6.00 | 680/25 sp | 0.0047/1500 10p | GMR 64 £5.00
6x4 1Sohm — £L00 1S ekt 25p | 1000/25 Radial 10p | -005/1500 10p | TMN 2 £2.00
7x3 700hm  £1.00 NN N 1500/25 10p | 0105/1500 10p | VCA 20 £10
5x3 % ohm 70p | NPN PNP B0V 6 Amp TO66 O.P. 0025 20p | 10811500 15p | VCA 21 £10.00
7x3 16 ohm  £1.00 | Irans. Pair 25P | 00/25 25p | 20071500 10p [ VMC 26 £3.00
5" dia 16 ohm £1.00 | 5 button touch tuner BBC1/2 S000/25 25p 2n2/1500 15p | VMC 34 £5.00
5""d|z§ & ohm £1.50 | [TV1/2 video with ic SAS S601/ 3500/30 20p Gll.1 lUO()/l SO0 15p | VMC 44 + 45 £4.00
o dia 4 ohm £1.50 | 570T } £7.00 | 370535 wp | 017160 15p | VMC 51 £5.00
64" dia 3 ohm £1.50 | Control panct S sliders + mains 2200735 25p | GII. XZ(X)IZKV 15p Hand Sets
2t dia & ohm 75p | lead £1.50 | To0720 sp | 012KV 20p | Transducer Hand Set Insert,
3" dia & ohm 5P| Gt louth button unit replaces 220440 ip ;0"/%?5 :SP crystal, transducer, SAA 1124 &
Spasle 75 old 6 PR £ 400740 20p | JnZEN © 158 | lead ) _ £3.50
14 0 m Pl Lube haﬂc + basc unit for 820 1250740 20p Sn2/2KV 101'; flbornieonlincaivch)
Diodes E e 1500440 20p buttons £5.00
Euro chassis £4.00 & 6n2/2KV 15p N
BY 127 10p | S15C Line OfP Trans. & Rec Stick 2500140 25p | 20m/2KV 15p | Decca RC 11 £14.00
BY 133 10p t’ o ","g]. S ec ﬂ‘m 1000/50 20p | Zn0/2KV 15p | Decca RC 12 £14.00
BY 134 10p | for Portable . 1250/50 25p | 2n2/2KV 15p | G1t Infra-red full tefetext  £19.00
BY 164 50p | CVC 20/25/30/35/40 decoder 2000/50 20p | 750 PQ/ZKV 10p | C11 Ultrasonic full teletext for
BY 176 25p | panel £10 | 3000550 25p | 4n7/3K 15p | G26¢ 67402 and G22¢
BY 179 40p | CVC 20/25/30/35/40 decoder Infra Red and Ultrasonic G11 Teletext Decoder Panel £30 | 66/02 £16.00
BY 184 25p | pancl (untested) £5 | RANK & ITT Mains Remote On-Off Switch (720R) £1.50 | Philips, 2 button £8.00
BY 1%7 10p | v 40/45 IF panel £5 RANK & I'TT Mains Remote Switch 2865 ohm £1.50 | Rank, Infra-red . E10.00
BY 190 40P | 40K Transduc 50 RANK & ITT Remote Switch 2600 ohm £1.50 | Dynatron-Full remote CTV 62.
BY 196 Mp Td!‘ \{tff s P G11 Mains Switch S0p 63, 64 £19.00
BY 198 10p | PHILIPS NESTIN £1.20 4 amp Mains Switch 25p | Philips full remote KT3, 16C928/
BY 20474 8p | LM337M Reg. 30p | GEC Mains Switch 4 amp 30p | 20C934; 7228/7324: K12 26C
B AL 8P| 20 Git:C" Black Spark Gaps £1.00 | KT3 Mainswitch £1.00 | 797/1ST 66K 1825 1200
BY 2107400 Sp Gl Line Driver Transf v 35 THORN Rotary Muins Switch 50p | G11. Full remote top button
BY 210/600 8p 111 Line Driver Transformer 35p 8 Mains Switch 75p | any. £12.00
BY 210/800 10p Thyristor 600/4 amp C106/2 24p | G11, Full remote repair service
International Rectifier EHT Diodes G770/HV34 6KV 3for 8p | GI1 Preh Red LED P/Button tor C.H. Change 20p | (exchange unit) £12.00
6A/0V Stud Diodes 20p RANK TOSHIBA Transductors TPC-2011 50p | Philips infra red full remote 9
6A/1000V Stud Diodes 20p  BIW 92/800R £3 | CVC S Mains onjoff channel for 60 CP2605 £6.00
BTW 30/50 S0p EHT Rectifier +250K+ 100K+ 500K +S0K + SUUK Pot on Panel £2,00 | Philips infra red full remote 12
wire ends 16Kv 10p Thorn 12 or 24 wolt baitery convertor for portable colour | channel for 60 CP2605 £12.00
25A473 PNP C/P 0p | TV £12.00 Post £1 | KT 3 £15




Tuner Units SAALL76 £3.00 SN76003 £1.00 . Transistors
GEC or Hitachi 6 push button SAAI1250 £3.00 | SN76013ND £1.50 | Al222 15p
unit £12 SEN Dz COMPONENTS SAA1272 £3.00 SN76018 £1.00 | Al1223 I5p
ELC 1043/06 (ALG) £6 " N SAAL276 £3.00 | SN76008 £1.00 [ ACI06 15p
FELC1043/05 Mullard £6.00 63 Bishopsteignton, SAASU00 £1.50 | SN76023N £1.50 | ACI21 15p
SLC1043 (Ex Pdm.l) £3.75 Shoeburyness, ESSEX SS3 8AF SAASHO0A £1.50 SN76033 £1.50 | ACI24 15p
ELC1042 £5.00 SAME DAY SERVICE SAAS012 g5.00 | SN7611S S0p | ACI28 15p
HLCATLY £7.00 All items subject to availability. SAASOI2A ga00 | ON76131 S0p | ACI3T 158
C2004 £10.00 . f > SN76141 £1.00 | ACISI 15p
; No Accounts : No Credit Cards SAAS020 £3.50 ) 3
C2006 £10.00 P B SN76226 £1.00 | ACI3I 15p
ELC2060 £7.00 ostal Order/Cheque with order SAAS030 £5.00 | $N76227 60p | ACI38 15p
Mullard 1043/05 on panel  £5.00 Add 15% VAT, then £1 P+ P SAAS040 £3.50 [ SN76228N £1.00 [ ACI52 15p
U322 (UHF) . £4.00 Add Postage for overseas SAAS040A £4.40 SN76270 £1.00 | ACIS3K 15p
VIl (VHF) £5.00 Callers: To shop at 212 London Rd., SAAS050 £3.50 | SN76532N 50p Qg”gk :iP
U341 UHF £7.00 L H SAF1032p £2.50 | SN76544N £2.00 16 Sp
ELCI043/0S Fhom £5.90, | open g1 ,2§:; 'Gh\f;;’ ;I:,,'ag?di,gif:,?; on official | SAF1039 £2.00 | SN76545 £3.50 | AC176 15p
Small V/Cap Mitsumi headings add 10% handiing charge. SAS560 £2.00 | SN76546 £1.00 | ACL76K 15p
UHE £4.00 SASST0 £2.00 | SN76550 3op | ACI78K 15p
VHF ., £3.00 | THORN 1400 4P.B. Mech, Tuner | BRC-M-200 30p | SAS660 £1.00 | SN76552 30p | ACI79 15p
Portable & rotary T'uners Sanyo & | THORN 1500 4P.B. Mech. Tuner | BRC-M-300 0p | SAS670 £1.00 [ SN76570 £1.00 | ACI86 15p
Mitsumi UHF £5.00 | THORN 1590 4P.B. Mech. Tuner BRC 1330 75p SAF1032P £2 SN76620 Sop | ACISTK 15p
NSF-UHE/VHF Varicap (old THORN 3500 4P.B. Mcch. Tuner | BTT822 £1.00 | SIY0IB £5.00 | SN76650 s0p | ACIES 15p
type) THORN 8000 4P.B. Mech. Tuner | BTT6016 £1.20 | SLYIB £6.20 | SN76660 0p | ACIBEK 15p
Mosfit UHF/VHF (new THORN 8500 4P.B. Mcch. Tuner | BTTOO18/ML237B £1.50 | TA7122 £1.15 | SN76620AN s0p | ACY18 20p
type) £10.00 | All new & bored. BTT6218 £1.50 | TAA320A 50p | SN76666 £1.00 | ACY2I 25p
SONY 1400KV Tuner unit  £3.50 - BTTH124 £1.00 | TAA470 £1.50 | SN76707N 75p | ADI143 50p
FV Sound tuner kit for sound on Diodes BIT8224 £1.00 | TAASS0 25p SN76708AN 75p | ADI4Y S0p
your Hi Fi £9.50 | L Amp LoGh 7p | CA270AE 50p | TAAST0 75p SN76720 £1.00 | ADI61/162 pair 40p
Thorn Tuner PANEL with 3 Amp 100 P | CA2ICW S0p | TAA61IB £1.50 | UA783P3C 40p | AFI3Y 25p
6 100K pots + cursors NO Detay Lines CA270CE S0p | TAA621 £2.00 [ BT100A/02 40p | AFISI £1.00
TUNER £1.00 | TAUSO £L.00 | CAg29AE £1.00 | TAA66] £1.75 | BTI38/10A 70p | AF23Y 25p
U321 on panel ITT 40 £6.00 | DL20A 80p | CA1310 s50p | TAAedl £1.50 | BT146 Mp | AF367 25p
Tuner unit VHS Sylvania G IR D1.600 £1.00 | ( A30650 50p TA7117 50p IBA540Q £1.50 | AL102 £1,75
Videon MTS 900 £2.50 | DL70G £1.00 1 A 30890 s0p | TAT3ISAP S0p | TCA270 £1.00 [ BClél 30p
Thorn 3500 tuner pancl with ELC | UDLI1 30p | CA3094AF S0p | I'A7607AP 0p | TCA270Q £1.00 | BDI3g 30p
104305+ pots £7.00 | KT 3 Luminence 7Sp | CA3123 0p | TA7609P s0p | TCA640 £1.00 | BD22Y 20p
Mullard Video Moduls Luminance Delay Line (CVC 45) CA3146 £1.00 TBAI120A 40p FCA660 £1.00 | BD437/438 on
: o Modulator. 10x630 f 25 8 . . o - o ol
Application. video tape recorders ma fuse oP | CA3I8Y 40p IBAL20AS S0p | TCA2708 £1.00 | heat sink 60p
TV cameras, video games. closed HUzliued S0p | CBE16848 S0p [ TBAI20SA HW0p | TCA2705Q £1.00 | BDs07 S0p)
dircuit 7V, C.CLR sstem. Data | eoea: 13 fuse e | cpasto Jop | TBA120B 40p | TCA730 £1.00 | BD30Y 20D
supplicd i £10.00 | CoAxJomt 12p | pm7492 s0p | TBA120SB 40p | TCAB0 £2.00 | BDS10 30p
. . o Co-Ax Belling Lee Plug 12p | HAT196 40p | TBAI120SQ £1.00 | TCA830 £1.00 | BD517 30p
VT 100 Sound Tuner Kit. TV, Co-Ax Splitter £1.00 | HA[370 £2.00 | TBAI20U 75p | TCEP100 £2.25 | BD519 30p
Viosound. The latest design in low UHF Modulator CCIR £3.00 HAliZZl 40p TBAI20Q 30p TCE120CQ £1.00 | BD534 30p
noise fitted with DNR, RF output Infra Red Emitting Diode 20p | HEF4001 10p TBAI120C 40p TDA440Q £1.00 | BDS35 30p
and audio £30.00 | NE286H Small Neon Lamps HBF401 | AF 10p | TBAl1441 £1.00 | TDAI0U3A £1.00 | BD544D 30p
Sylvania UHF VHF F6013 (Fits GEC HEF3016 15p | TBA2} 75p | TDAI10IO £1.00 | BD562 30p
Rank) £6.00 | Mullard S Watt Amps. LP1162 HEF4053B 30p TBA3YSQ 50p TDA1060A £1.50 | BD610 40p
Sytvania F6003 £6.00 | New 75p | My13 £2.00 | TBA3Y96Q £1.00 | TDALIS| 30p | BDo46 50p
Sylvania UHF F47208 £6.00 T.V. Tubes MI024=SAA £2.00 IBA3Y6 75p TDA1170 £1.00 | BD676A 30p
Sylvania VHF 900 £6.00 | 90 231,300 Hitachi ez | M1025=5AA £2.00 | TBA440P £1.00 | TDA1190 £1.00 | BD678 50p
Decea Bradford Tuner § 15" A38/170W Hitachi g8 | MC476p £1.00 | TBA140C £1.00 [ TDAI327A £1.00 | BD6&1 25p
Button £4.00 | |20 Hitachs PIL tube with scan MC1307 75p | TBA480Q £1.00 | TDAI412 50p | BD807 20p
Small Funer DX 175-220MHz coils ‘ : £25 MC1330 75p TBASI0 £2.00 IDAZ010 £1.00 BD&26 50p
Auto Changeover £5.00 - — MC134Y 50p TBAS10Q £2.00 TDA2140 £3.50 | BDY4s 30p
9000 Thomn Funer on Panel £7.00 Integrated Circults MC1352 £1.00 BAS20 £2.00 | TDA2522 £1.00 | BDX75 20p
D.P.D.1. switch Black knob: ACT6003 £1.50 [ MC1358 £1.00 | TBAS30 £2.00 | TDA2532 £1.00 | BDX32 £1.25
Chassis or PCB mount 4p | AM2SLS23PC 10p | MC13002 15p TBAS40 £1.00 TDA2540 80p | BF1IS 20p
each or 40 for £1.00 | BAV0 40p | MC14013 25p | TBASS00 £2.50 | TDA2541 £1.00 | BF121 20p
N MC14016 25p | TBAS60CQ £2.00 | TDA2575A £1.00 | BF127 20p
BFT43 10p | 28C2073 8p | BC350 20p ( MC14066 30p TBAS70 £1.50 TDA2590 £1.00 | BIt37 20p
BET84 8p | 2SC2122A £1.00 | BC36S 10p | MC14069 15p TBA62S s0p I'DA2593 £1.00 | BF157 20p
BEW] 1 20p | 25C2229 15p | BC3&4 10p | MC14514 50p | TBA64I £2.00 | TDA2560 S0p | BF160 20p
BEX29 30p | 28C7350 15p | BC394 10p | MC1748 80p | TBA6SI £2.00 IDA2600 £5.00 | BF161 20p
BFX84 25p | 2SD180 TO3 80w/ BC413 10p ] MCM2114 75p | TBA673 £1.00 | TDA2611 £1.00 | BFl64 60p
BEYS0 15p | 6A 15p | BC414 10p | MEM4956 £1.00 | TBA7T20A £1.50 TDA2653 £1.00 | BF179 30p
BFYS2 20p | 2SD200 £2.00 | BC416 10p | ML231 £2.50 | TBA750Q £1.50 | TDA2002 £1.00 | BFI80 20p
BFY90 25p | 28K30A 10p | BC440 30p | MI232 £1.20 | TBA780 £1.50 | TDA2640 £2.00 | BFI8I 20p
BPW4] 25p | BC107 10p | BC454 10p | ML236E £1.50 TBASOO 50p | TDA2680 £1.00 | BFI82 20p
BRC1 16 40p | BCIOR 10p | BC455 10p| ME2378 £1.50 IBABIOAS o 60p | TDA2690 £1.00 | BFI84 20p
BRX43 15p [ BC109 Sp [ BC356 10p | ML238B £4.00 | TBARIOS 60p TDA2593 £1.00 | BF194 10p
BRX48X 10p | BCII3 10p | BC460 25p | ML23y £3.00 FBA&20 60p IDA31Y0 £1.00 | BFI9S 10p
BRYS6 30p gé: {2 {8" BC462 10p | MM5387 £1.00 | IBARYO £L00 | IDA3S00 £2.00 | BFI96 10p
BSS68 10p [ B6ile IOP BC463 10p | MMS611 £1.00 | TBAYOO £1.50 TDA3S60 £3.50 | BF197 12p
BSY79 0p | gepy7 20" BC478 10p | MM35830 75p [BA920 £1.50 TDA35710 £1.50 | BF198 10p
BSYYSa 10p | 3ep10 zog B(527 10p | Nes100 1.00 | TBAY20Q £1.50 | TDAY403 £3.00 | BFIYY 10p
BTYRO 20p | BCI25 10p | BCS3R2 10p | NES4SB (Dolby)  75p | TBAYSO £1.50 | SN74LS 125AN 30p | BF200 20p
BSX19 17p | BC126 10p | BCS46 10p p 60p | TBAYSOQ £1.00 | SILAS16 s0p | BF222 10p
BSX20 17p | BC139 10p | BCS547 10p 60p IMSIOOONL £4.00 | SNI6g6! S0p | BF224 15p
FT3055 30p | BC140 30p | BCS48 10p | 11.-1 30p TMS1943 SN16862AN £1.00 | BF238 20p
ICER2 30p [ BC141 25p | BCSS6 10p | OPTO00 30p | (clockehip) £1.00 | SNI16Y64AN S0p | BF240 16p
2N930 Sp [ BC142 25p | BCSS7 10p | OPT601 30p | TMSY980 £400 | SN29764 £1.00 | BF244 10p
2N2221 8p | BC143 25p | BCSsy 10p| SAA6II £1.00 | TMS9901 £1.00 | UAT721 40p | BE245b 20p
2N2222 8p | BClY 100 1 13¢359 10p| SAA66 £1.75 | TMS2716JL £1.00 | UAT300 40p | BF256 10p
2N2906 10p | B8 10P | BCa3s 10p} SAALO20 £4.00 | TMS3529 £1.00 | RGP3UG 10p | BE237 20p
2N30SS H0p | gsa 1ob | BCX31 25p| SAA1021 £4.00 | IMS4014 70p | MPSAI14 10p gﬁ-»ﬁfj 2-:P
2N3566 10p | 3153 los BCX32 25p | SAA1024 £2.50 TX-012 £1.00 MPSA43 10p B{?%b) f‘;p
2N3702 10p | BC157a 10p | BDI116 25p | SAA1025 £2.50 | TMS9902 £1.20 | MJ1300S p | BEl3p 350
2N3703 10p | BC138 10p | BDI24 S0p| SAA1073 £3.00 UPD2114C 4K RAM MIESII 25p | BF261 1;‘;
2IN3705 10p | BC15Y 10p | BD124 (m;ml) 60p | SAAI074 £3.00 200ns 75p MIL330 28p BF271 10p
2N3711 10p | BC160/16 25p | BD130Y 25p | SAAT07S £3.00 | ULN2216 75 | MIE66) 25p | BF273 10p
IN3S83 S0p | BC171 10p [ BD131 30p| SAATI24 £2.00 SN2UB4R 50p 25p | BF274 10p
IN3904 15p | BC172 10p | BD132/238 30p| saA1130 £2.50 | SN29770BN £1.00 £1.00 | BF324 25p
IN3906 15p | BC173 10p [ BD13s 25p| SAALI74 £3.00 | SN2977IBN £1.00 30p | BE337 Sop
N43s8 '?,8 BC174 10p | B 36 30p - SN2Y772BN £1.00 sop | BE3SS 30p
IN4442 £1.00 | BC183 10p | 31535 0 SNTL0T i MIET3005 wh | BF3e2 20p
INa433 £L00 | BCIRY 10p | B! 0p < SN €100 | MIEL300: Y0P | Br3e3 15p
SNS296 40p | BC187 10p BD140 30p Filters §N74167 T0p Sanikron Diode BF367 I
IN5983 30p | BC204 10p  BDI75 Hp )| 5-5MH. 15p SN7472N 20p | SKE2G2/04 30p | gE30) lgs
IN6OYY * 40p [ BC207 10p | BDI76 25p [ 6MHz 30p SN7ST08AN £1.00 BI394 10p’
2IN610Y 10p | BC212 10p | BDI&2 £1.00] BFU4SSK sp SN76001 £1.00 BEF31Y 30p
2N6130 s0p | BC213 10p | BD183 70p BF423 15p
IN6133 20p | BC214 10p | BD202 60p N 3 Pin Blue Thermistor TV Crystals BF448 30p
IN6348 20p | BC237 10p | BD204 60p Thyristors (fits most sets) 20p BF450 20p
IN6399 10p | BC238 8p [ D221 20p | BI106 Plastic 30p| Bl sop | ML BF358 30p
IX 2N6O9Y on BC23Y 10p | 15272 30p| BT106 Metal €1.200 1 fpoar sink 20 for £1] 433019 BE459 30p
heat sink S0p [ BC250 8p | Bp12& 3op| BITIY €100} 30X TOS Heat Sk £1.00 6MLz BF468 30p
25A437 20p | BC25] 10p | 313236 20p BTI20 £1.00] V(9 nowor supply 8.867238 BF46Y 30p
25B407 Sanyo B(252 10p | 15333 300 | BRC3443 75| board | B a0l s ol BEF470 20p
103 10p [ BC262 10p RS 2 30p Gi1 Thymstor 60 AT .5 Jirge or smal BE480 s0p
ISB474 30p | BC263b 20p RBD235 30p R wP CVC 20/2 mams _ 50p each BESU4 0p
15B366 10p | BC294 Jop | BD23X LDl SRR cLop| pane! £200| (5 power Panel BES97 10p
28C381 10p | BC298 10p | BD239 15p{ - © FOT Mans Filter (1/250v/ TV 106 Thermist BF6&Y S 10p
250358 sop | BC300 3op | BD243¢ 30p CVC 20 10 45 chassis 50p | a0 0T o BEF758 30p
25 10p | BC301 30p | BD244 S50p Pots 10 k with Switch 25p . o ) BE760 30p
10p | BC303 30p | BD250a 3op Thermistors Pots 47 k with Switch 25p BFT34 15p
top [ BC307 7p | BD252 20p| VALI04 35p| Mullard Surtace Ware T.C. Holders
10p | BC308 7p BDZVB S0p | ITTP7266312 15p| Filter RW 153P Colour DIL - DIL DIL - QIL
)| e s || 2P ( PTI451 AOR 15p{ TV Filter 40p | 40 Pin x 4 £1.00 16 Pin x 10 £1.00
IOP BC32K P Pl PT37P Fits Pye & PI34  20p] Mullard Surtace Wave 42 Pin x 3§ £1.00 18 Pin x 10 £1.00
P D[ [HEBRI 20P1 |y pausing Thermistor (¢ Filter RW 15 28 Pin x § 28 Pin x 4 £1.00
20p | BC328/338 parr 15p | BD116 25p epausing Thermistor (tits ilter RW 154 C olour n x5 80p 28 Pin x £1.
20p | BC337 10p | BD433 25p [ most sets) = 20p{ 1V Fiter 40p| 16 Pin x 10 70p 8 Pin x 10 S0p
20p | BC33x 10p | BD437 25p GEC Double Thermistor 75p| Gl Line Scan 24 Pin x 3 75p
20p | BC337 10p | BD439 50p| Mined pack Panel mount P.CB. £1.00 | 14 Pin x 10 70p QUL - QUIL
20p | BC349b 10p | BDSOI Wp| LED + NEANS £1.50| E1C 1042 PC R 30p| 18 Pm x 10 80p 16 Pin x 10 £1.00




