


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

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.

s

. 108 2000
SS106(BT106) 75p each

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

Z1 300 mixed § and 4 watt and minia- 720 10 Assorted switches including:
ture resistors £1.95 Pushbutton, Slide, Multipole,
72 150 mixed 1 and 2 watt resistors ~ £1.95 Miniature etc. Fantastic Value £1.20
73 300 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
z7 300 mixed Printed Circuit BYA.EHT, etc. £1.00
resistors £1.45 725 10 Spark Gaps £1.00
z8 100 mixed High Wattage Resistors, 726 20 Assorted Sync Diode Blocks £1.00
wirewoundsetc. £2.95 727 12 Assorted IC Sockets £1.00
79 100 mixed Miniature Ceramic and 728 20 General Purpose Germanium
Plate caps £1.50 Diodes £1.00
. Z19 25 Assorted Potentiometers £1.50 729 20 Assorted Miniature Tantalum
Z11 25 Assorted Presets, Skeletonetc.  £1.00 Capacitors. Superb Buy at £1.20
ZI12 20 Assorted VDR's and 730 40 Miniature Terry clips,
Thermistors £1.20 ideal for small Tools etc. £1.00
Z13 1 Ib Mixed Hardware, Nuts, Bolts, 731 5CTV Tube Bases £1.00
Selftappers,*“P” clips etc. £1.20 732 10EY87/DY87 EHT bases £1.00
Z14 100 mixed New and marked 733 20x PP3 Battery Connectors £1.00
transistors, all full spec. includes: 734 6 xMiniature “Press to Make”
PBC108, BC148, BC154, BF274, Switches, Red Knob £1.00
BC212L, BC238, BC184L and/or 735 12 SubMin S.P.C.O. Slide
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 powertypeslike BD131, 737 8 Standard 2 Pole 3 Pos Switches  £1.00
2N3055,AC128,BFY50etc. £9.95 738 4xHPI11 Batt Holders
YAR] 100 Mixed Diodesincluding: (2x 2 Flattype) 4 for £1.00
Zener, Power, Bridge, Signal, 739 3.5mm Jack Sockets, switched,
Germanium, Silicon etc. All full enclosed Type 8for £1.00
spec. £4.95 Z40 100 Miniature Reed Switches £2.30
Z16 20IN4148 Gen Purpose Diodes  £1.00 Z41 100 Subminiature Reed Switches  £4.20
z17 201N4003/10D2 £1.00 742 20 Miniature Reed Switches £1.00
Z18 20 Assorted Zeners. Z43 12 Subminiature Reed Switches £1.00
I watt and 400 mw £1.50 ZENERDIODES
High quality COAX PLUGS. Ov7.2v7.4v3.4v7.5v6. 6v2.6v8.
silvger %lateg pin, grub screv: R.B.M.USERS Tv5.27v.30v. ALL 400mw.
fixing. 5 for £1 LOOK! 10 of one value 80p
COAX COUPLERS 5 for £1 No more messy soldering. 24 pin 10of each £6.60
COAX FLYING 1.C. sockets for SL90I etc. 1.3 watt, 12v, 13v, 18v, 47v
SOCKET 3 for £1 S(})’()Ef(‘il/}ll.z()sl;‘)FER: 5 for £1.00 :g o: onehvaIUe £1.00
1 or .50, of eacl £3.00
1uf 63§LECTROLY2'(I).¥E £1.00 DIODES
1uf 350v 10 for £1.00 25 x IN4002 £1.00
2.2uf 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 IN400S £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 100for £2.50
400uf 40v* 8 for £1.00 Electrolytics Cosmetic imperfects
470uf 25v 10 for £1.00 elc. £2.00
470uf 35v 8 for £1.00 PACK OF EACH £5.00 10 x BYX10 £1.00
1000uf 35v 6 for £1.00 12 x BY 127 £1.00
1000uf 40v* 5 for £1 8 x BY255 (3A 1,300V) £1.00
*Axial. All others are Radial. 12V BULBS on leads. Suitable for 10 x BA158(600v 400ma} £1.00
most VIDEO RECORDERS. IN5402 3a 200v 8for £1.00
CAN TYPES o a 6A. 100V. Bridge Rectifier.
2241 375v (3 pin) 50p Dpleachdion2 Very small. 80p ea. 3for £2.00
50uf 250v (3 pin) 50p I.C.s
100uf 350v 80p CA270AE£1.00 6 for £5.00
2000;&: 100v £1.00 CAR RADIO MCI1327P£1.00 6 for £5.00
1000uf 100v 60p SUPPRESSOR KIT TBA120SB 50p each, 5 for £2.00
2,200uf 40v 60p C S A 1R A TBAg20 £1each, 6 for £5.00
2,200uf 63v 70p omprises: in line aerial suppressor, TBAS10P£1.00 " o
3,500uf 35v 50p power lead suppressor and clock/ T g or £5.00
250uf 400v ITT/RBM £1.00 accessory suppressor. With leaflet. 5 Timer 30p 4for £1.00
6,800uf 70v £1.00 ) £1.95 each, 10 for.f'lz TAA661B£L.00 6 for £5.00
10,000uf 40v £1.00 Further Discount on large quantities SN76660N 50p 5for £2.00
“MITSUMI”’ MINIATURE ROTARY
UHF TUNERS THORN SPARES
Single nut fixing as used in various JAP portables £3.95 gz%v l"a"‘fd)‘\’c;‘;nbl RETER “'20‘”"2'23
B el ey RN . 495 8500" Foeus A:semhli. Rotary type £1.50, 3for £4.00
~8500". i i 10for £1.00
SPECIAL OFFER ~1390/91" Portablemetal boos Diode (W11 Sfor £100
PHONO PLUGS, metal with plastic tops. Red, grey or black. “1500" Bias Caps 160pf 25v 20for £1.50
20 of ONE colour 1| 1500" Jellypot. L.O.P.T. Pinkspot £3.50
20 of EACH colour £2.50 | -900/950" 3 stick triplers £1.00,3 for £2.50
100 of ONE colour £41 950" Can. 100 + 300 + 100 + 16pf £1.00
100 of EACH colour £10

THYRISTOR CONVERGENCE POTS

100
200t} 1K. 8 of one type £1.00. 8 of

3002 50

744 TO3 Mounting kits (BU208) 8for60p
Z45 TO220 Mounting kits (TIP33) 10 for 60p
746 TO 126 Mounting kits(BD131) 12 for 60p
747 Pack of each Mounting kit. All

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

Knobs, 15mmlong x 1 1Imm Diam.

Fit standard 33mm square shafts

10 for £1.00

750 Chrome finish 10mm x 10mm Diam

asabove 10 for £1.00
Z51 Aluminium Finish. Standard Fitting

Slider Knobs. (Decca) 10 for £1.00
Z52 Decca*Bradford” Control Knobs

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

Fit most small Diam Shafts,

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

+” Shaft, suitable for most sets

with recessed spindles 8for £1.00
755 14 Pin DIL1.C. Sockets 12 for £1.00
756 16 Pin Quil I.C. Sockets 12for £1.00
757 16 Pin DILTOQUILIC.

Sockets 10 for £1.00
758 22 Pin DIL1.C. Sockets 10for £1.00
759 B9A Valve Bases P.C. Type 20 for £1.00

V.C.R. BATTERY PACKS.
HITACHI PORTABLE V.C.R. Nicad pack.
Type VIBP60E £20 each.
Brand New and Boxed 3 for £50

THORN “VIDEOSTAR” 3V25/26 Nicad
pack. Type VA214. Also suitable for J.V.C.
etc. Brand new and boxed. £20 each, 3 for £50.

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

MISCELLANEOUS

BG100 tripler for CVC45 etc.
Line output transformer for
RBM823A . £4.25 each, 3 for £10.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuner.
5 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
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§"x4". Suitable for GEC,
Decca etc. 75p each, 3 for £2.00
Grundig UHF/VHF Varicap Tuner for 1500GB, 3010GB.
£12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) suitable for split Diodes
sets Im long 60p each, 3 for £1.50
EHT Cable 30p per metre, 10 metres £2.50
4.433 Mhz CTV Crystals 70p each, 3 for £2
7542 24 Loudspeaker 60p each, 4 for £2
6 MHz sound filters, ceramic 3 pin
“TAIYO" type

only £3.50

50p each, 3 for £1.00

PYE CT200 Control Knobs 8 for £1.00
Degaus VDRs. 14" diam, for RBM etc. S for £1.00
Mamns Neons 10 for £1.00
2k2 Screened Resistors.

White ceramic, 9 watt, with tusible link. 8 for £1.00

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

UNIVERSAL TEST LEAD KIT

Comprises: Red and black meter leads with 14 inter-
changeable probes, clips, points, plugs etc with screw

threads. ONLY £2.50
I.C. EXTRACTING TOOLS
Smali 9%0p 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, The Warehouse, Speedwell Street, London S.E.8.

Please quote ZED code where shown. Send cheque* or Postal Order. Add 60p P&P and 15% VAT.
*Schools etc. SEND OFFICIAL ORDER. Allow up to 28 days for delivery. Most orders despatched same day.
ZED PACKS now available for CALLERS at 50 Deptford Broadway, London, S.E.8.

Send large S.A.E. for list of Quantity, Prices and Clearance Lines etc.
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COPYRIGHT

®IPC Magazines Limited, 1984, Copyright in
all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice and
data given to readers are reliable. We
cannot however guarantee it and we
cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

All correspondence regarding
advertisements shouid 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
inciude postage and VAT. In the case of
overseas orders, add 60p.

BACK NUMBERS

Some back issues are available from the
Post Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF at £1-20p inclusive of
postage and packing.

QUERIES

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

this month

241 Leader

242 Long-distance Television

Roger Bunney

Reports on DX reception and conditions and news from
abroad

247 The CED Video Disc System

Derek Snelling

The RCA CED video disc system was the outcome of
heavy research and development expenditure over many
years. It's an elegant solution to the problem of how to
store video signals on a disc, doing so by means of
frequency modulated capacitance variations. A ook at
the techniques invoived and the players released in the
UK late last year

250 Teletopics
News, comment and developments.

252 Vintage TV: The Ferguson 841T

Vivian Capel

The UK's leading setmaker didn't enter the TV field at
the very start. When they did, shortly after the war, this is
what they came up with.

253 VCR Clinic
Notes on VCR faults and servicing techniques
contributed by Steve Beeching, T.Eng. (C.E.l.}, Derek
Snelling, Mike Phelan, Les Harris and Mick Dutton.

256 Letters
257 Next Month in Television

258 Servicing the Sony KV1400UB

David Botto

Another popular smail-screen Sony colour set. The
interreiationships between the switch-mode power suppiy
and the line timebase mean that a systematic approach

is called for in dealing with the dead set symptom. This and
other fauit conditions you may come up against.

260 TV Fault Finding -
Notes on TV fauits from Mick Dutton, P. Hardy, M. S.
Barakat and John Coombes.

262 VCR Servicing, Part 26

Mike Phelan

The Ferguson 3V24's drum servo system.

265 The Card Game is Over

Les Lawry-Johns

Monthly report from that famed servicing centre.

266 DX Signal Detector/Alarm

G. R. Exeter

Two PLL i.c.s are used as a narrow-band fiiter to detect
the presence of the signai’s line sync component,
producing an output to gate the video signal through to
a simple audio ampilifier to provide an audible indication.

269 A Question of Black Level

Malcolm Burrell

A biack-level 'signal is useful for servicing, for editing
video programmes and other purposes. A simpie black-
level generator is described.

270 Service Bureau
271 Test Case 255

OUR NEXT ISSUE DATED APRIL WILL
BE PUBLISHED ON MARCH 21
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MANOR SUPPLIES

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

: TEST g

< DEMONSTRATIONS : W
: AT 172 : 1

: WEST END LANE

* 40 different patterns and variations.

% Broadcast transmission accuracy (fully 1nterlaced 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

{SPECIALTESY,

:‘Ta%(;g&w, Post/Packmg £2.50

|_DEC.1%2 JA|| above prices include VAT 15%

PAL COLOUR BAR GENERATOR (Mk4)

#4TH SUCCESSFUL YEAR

4%

% 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

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

TV SERVICE SPARES

BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

TELEVISION MAGAZINE PROJECT PARTS
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 FILTElg IF AMPLIFIER PLUS TUNER COMPLETE AND tested

for T.V. SOUND & VISION £32.80 ﬁ:P £1.20.

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

PAL DECODER KIT FOR RGB MONITORS £31.00 p.p. £1.00.

SPECIAL OFFER TEXAS XMII TELETEXT DECODER NEW & TEST-

ED, AT REDUCED PRICE £46.00 p.p. £1.60.

PHILIPS-PYE G11 TYPE TELETEXT DECODERS £28.75 p.p. £1.60.

TELETEXT 23 BUTTON DE-LUXE HANDSET WITH 5 YDS. CABLE

£7.80 p.p. £1.20. XMII STAB. POWER SUPPLY £4.40 F }? £1.20.

CRO£ 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. f £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 etc.

SPECIAL OFFER ELEVEN POSITION VARICAP CON OL IT

UHF/VHF £2.10 p.p. £1.00.

BUSH “Touch Tune” Varicap Control Z179, Z718 types £4.40 p.p. 95p.

VARICAP UHF-VHF ELC 20008, 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 approvcd £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 . X

BUSH, MURPHY 774 series .......... £9.80 RB.M. 72179 ..

BUSH, MURPHY AS816 series ....... £9.80 R.B.M. T20, 2.

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

GEC 2000 to 2038 series .£7.80 GEC 2028, 2040, 21

GEC series 1 & 2 .. GEC 2110 Series ....

INDESIT 20/24EG] ITT CVC 510 9, CV

ITT/KB VC 200, 300 . £8.80 ITT CVC25, CVC30 series . ...£10.15

MURPHY 1910 to 2414 (twin panel) £6.80 PYE 691-697

PHILIPS 170, 210, 300 SERIES .... £8.80

PYE, INVICTA, EKCO, FERR.
368, 169, 569, 769 series............. £8.80 PHILIPS Gt

'SPECIAL OFFER
DECCA 20/24, 1700, 2000, 2401 .
g‘l‘(:c 21 14.7!/Jumor Fineline 63 .25

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

TRIPLERS Full range available. Mono & Colour.,

Special Offer: Thorn 1400 5 stick EHT Tray £1.72 p f

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

6-3V CRT Boost Transformers £5. 80, Auto Type £3.20, p.p. £1.20.

CALLERS WELCOME AT SHOP PREMISES

THOUSANDS OF ADDITIONAL ITEMS, 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. (Jubiles) Buses 28, 158, C11 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St.) (St. Pancras, Bedford)
W. Hampstsad (Brit. Rail) access from all over Greater London.

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

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

°
°
e .

PLEASE RING OR WRITE FOR QUOTES.

CASH & CARRY SPECIAL SERVICE
TO THE TRADE OR ASK ABOUT

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

SPECIAL DELIVERIES ON LARGE QUANTITIES.

THORNTON RD. BRADFORD

ciTY
CENTRE

Not to scale

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

0274-306018

OUR HYBRIDS

C \ DECCA BFD 30 UNTESTED WORKING
TELPRO ONETOTEN £2000 ONETOTEN £2800
KORTING ONETOTEN £2000 ONETOTEN £28.00
PYE 697, GEC 2040 OVERTEN  £1800 OVERTEN  £2500

OUR SOLID STATES

C \ PHILIPS G8's UNTESTED WORKING
2.CHIP BUSHMURPHY  ONETOTEN £2800 ONETOTEN  £4500
GEC 2110, 8500 ONETOTEN £2800 ONETOTEN  £4500
3500 VARICAPS OVERTEN  £2500 OVERTEN  £40.00
P/BUTTON HITACHI's OVERTEN  £2500 OVERTEN  £40.00
OQUR & PHiLIPS ONETOTEN £2800 OVERTEN  £40.00

C L 1-CHIP BUSH/MURPHY  UNTESTED WORKING
THORN 3000, THORN 8000 ONETOTEN £2200 ONETOTEN  £35.00
18" PYE's ONETOTEN £2200 ONETOTEN £3500
OUR ROTARY JAPS OVERTENS  £3000 OVERTENS  £40.00

CO\_ LATER SETS UNTESTED WORKING
ie. THORN 9000 ONETOTEN £4500 ONETOTEN £55.00
TOUCH TUNE SETS ONETOTEN £4500 ONETOTEN £5500
etc. OVERTENS  £4000 OVERTENS  £50.00

OPENING TIMES MON-FRI
9.00-12.00/1.00-5.45
(CLOSE 4.30 SAT)
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BRIARWOOD TRADING COMPANY

BRIARWOOD TRADING COMPANY
LEGRAMS MILL, SUMMERVILLE ROAD,
BRADFORD BD7 1NH
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do the rest.
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d 76660N 80 | TBA3S 120 .95 | UPC1350C 415 way L MO 40298 9040718 n 6
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12|BDIB3 75 |BFI58 18 |BF45T BUIOS y 80 GYS01 145 PCLB4 i
ACIEIK 38 BCWT 13 [BC261A/818 |BD201 85 | BF1 = Vo ITIba2C  5012SC208 182 | Red 12| ECR2 B8 GZH 'R o 5%
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ARl 4 BCI2A 101808  13|80Z6 g5\ Bri® 16 /pFvs) %0 (BUSS 246 N2 1o Multipurposs | Yellow RBM. Z718 2 1850 11W 1R22K s
(e O [EL) DEE o % 16|BFYS! 24 [BUSOS 320 oNars  toThyristor | vsieP 76 | PHILIPS 320 2k 4
A% 38 BCIC 12|Bosee B ggm gg g:}g :: BFYs2  24|BUSO6 140 [2N3705 10|DEC2 PHILIPS 210/300 Mono 13% ('p':".f.'...m ) !
AFT 1540 BOUAM/B 1007|9048 74|BH  21omi) a4 [sowsia [oname Thrcior 2 PILES 69 5 -
2%‘ 60 BC177  27(BCSS7T 8 (BD&IT 86 (BF200  35(BRIOI 45 M‘Aau Pos "MM PHLIPS o1 %
U2 200 BCIR 26(BC8 S (BDAB 94 |BFz4  25(BRIGS  S3[E12Z2 | pRTCIER- I Smm A PRS0 1350
»:3}8‘75 ;’:2‘ gg:g 8(BCY;2  13(BDSO7 52 |BFZ25 20/ BRCAM3 94 [MUENO 68 g“% : vm'mTamn o ) QE %(g:md) 1% : :
L 12|BON5 45|BDS508 55 |BF241  25(BR MJ000 1.98 10004 338
A ) Baer AEHE B Ci4s 8 N5z 69|VAIWD 75 PYE 725 90° e 2
5 |BFzs6  55|BRxes  40[DTLZ 191 1050 3 aR3-6M2
BCIO7 20 BCisal 14 |BDI4P 78 [ BDSI0 25837 186\VABGS) 55|  CRYSTALS |PNE %9 %
0 |BFs7  28|BRY39 s6|DT12l 191 1000 |1 & 10R-10M
ABLC 20 oo 10|8011 % [Bo2 60 Rl INs4%6  S3|VAIG 35 DECCA B0/ 100 3
BF%SB  25|BRYS 57 e 8 |2 10R-10M
BCIE 20 BCxs 1380132 4 R20108 19z [2N6107  75(GEC Dual  |6Mhz 4 | DECCA 1700 i 52
WBICI 20 BOm 108018 & 33?,2 1 [ :2' gg\%% 8 ko 150 2N6103 81 |Posistor 1.68 | 5.5Mhz 74 |DECCA 1720 10| Sold in packs of 10 por type
b BGIZ 98035 B BOS® 82 |BFE3  TS|BTI0 165|he o 2S00 1a0le 0 0oawe 130 dEc by
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2L 13 |BD136 38 | BDS36 S‘IIBF27| 24[BTI01 120]R2861 150 [25C4% 1.31[(CKn) 1.98 lO.GS’Z:Ahl ;z GEC 2040 ;;: SOLDERING
REBUILT COLOUR TUBES GEC 2200 oss| _ EQUIPMENT
AL AVAILABLE EX-STOCK ON GLASS NEW MONO TUBES SrECRC DECCA ITT CVC 1+
GLASS, EXCHANGE FHOM TRADE COUNTER |  hiir Aoy/a10 1107127 1est Gridge Trans. o [T QCIHwE 98| WELLER lrom 200 431
SOME TYPES AVAUABLE WITHOUT EX-| hsorizowh it 20 1800 |G8 K e T 50 |ITT CVC 20 ssa| WELLER lron 254 431
_ CHANGE FOR SMALL GLASS CHARGE 020" 1500 nobs Sm/lg 50 | 3R9 Modulohm 60 |THORN 3000 EHT 95| WELLER Gun 12.00
TP, AGI/I20WR 110°24”  17.80 | BV Finel Anode Lead  1.50 [2M2 H
E 00| YeiA e I I lera s I eight Control 25 [THORN 3000 SCAN 75 | Pair Tips Gun 42
18" A4T/342X (Low Focus) 3000| SECAIZS0(ap Types) 135 | Tran Srroction CUt % THORN 8000 13| 216” Tins |
167 A4T/343X (Stnd. Focus) Ergr (15" Mono} 1500 | Transductor 90 260 | RRY THORN 8500 113 (316" Tips iron 51
3-:2;5}% S000 MULLARD COLOUREX gﬁc}?s.gﬁ”des zg T20 Facus Control 220 | THORN 000 1085| ANTEX 15W lron  6.20
g 33 :g ﬁ; % 53,00 | Focus Unit 611 = %y_[ mg:: ﬁw&n Mains 12&0 ANTEX 25W Iron  5.20
B A 3000 |10 marianx 00| or 330 resist. 60|31 Mains Fifter Choks  6.50 | THORN 1691 o0 |Iron Stands 220
e i 3400 12 oo/ 12X 4300( 1591 Speskers Sm 410 Wit D) g0 | ANTEX bits 65
~ ASS/140X (410X) 110° 00 |5 ontrol 15 | Solder Sucker 6.5
267 ABB/140X (410X) 110° 3500 |26 Ae7nanx o esine 410K Contras | ppgios LW PRODUCTS |EK BUSHRANGER ~ £1004 Solda M 2
20 A5V 16 22" AS6/500K 58,0 1K5 anch 50 | Phifs KT3 Posistor 150 [PYE 41 L] o B 12
r ABY 161X Sl | A51 570X &3.00| Focus Control Unit 140 | XT3 Elect. 2525350V 250 N DIY Solder 50
2" AS6/510X 5000 | AS6 510 58,00 Thom/GEC Video Leads 425 | Fluor T 500G Sold
855 EAOX S8 00lllAse i0 o ) (O e i orescent Torch 650 older 1.00
ABS 540X 7500 Thorn 9000 Focus Unit 325 b 5% ecording) Travel Plugs 350
s T - | e e
P.LL. TUBES — wa can rabuiid your own gless ption on 4 years TX10 Focus Controls 9,00 | L5 77 X 3¥" Speaker 158 425 Plesse order from )
— pieasa ring for quotes. O3 | Quotes - on .?I:::: and  glass | Video Lamps 1.30| 5 pin-S pin Audio leads %6 Tolevision llllllh'- hmdcnhmm'd
Video Lamps with holder 3.30 price incresses.

236

TELEVISION MARCH 1984




TELEVISION MARCH 1984

FUSES Pr Pack TABRGERN
type of 10 | CM7061 Power Unit 12V 1070
- — 14" QUICK BLOW CM7062 Reg. Power Unit 12V 187
100ma 73| CM7080 MHA 10db 12V W/B 838

REPLACEMENT ELECTROLYTICS firiferivivide 0 | CNTE) UH 120 MHA (Spechy ]

PYE 189 (200/200/100/32) 3.40, | Mublerd ELCI 5“ s iy AN

EHILIPS gl 18 340, | Mutard ﬂg]%: :ﬁ 11" ANTISURGE gM‘I’M UHF 12v MHA thdgah {Specity A-B o;
Dgg&gg {400/400/350V) 340 | 4 P/B DECCA/ GEC/ITT 609 | 250ma, 500ma, 800ma, 830ms, 750ma, 850ma, 14, 125A CM7053 Behind Set UHF Amp. (Mains) 17_1:
DECEA. 100 (800 250 §90 | 8 P/B DECCH GeC/TT CIEAA 110 | CMMSt Gatind Sov UKF Ano. (Betry o5
25?3:31 (7;%0 (gmo/worsaow 483 | 6 P/B PYE 1600 | 20mm ANTISURGE CMuwg‘mnd Set Amp. UKF 12:
i gadis = mf.mvg 230 | PHILIPS G8 Tuner 1050 | 80ma 480 | CM7083 Behind Set UHF Amp. 3 Sets 1*54
PHILIPS 69 (®orony) 221 | PHILIPS 68 Ass. (Square/ Early) 1350 | 100me 250 | CM7083 Dist. Amp. VHF/UHF l7db/output \zvmo
e300 R N 290 | PHILIPS G8 Ass. (Sloping/ Late) 1390 | 160me, 200ma 2.20 | CM7108 VHF/UH B+ Dm Amp.
B T 270 | PHILIPS G Tuner 10.50 | 315ma, 500me, 630me, 800ms, 1A, 1.254, 1.84, 2A uo CM8700 27mhz CB Suppr Sl
RO AT (o0 00,30V 231 | PHIUPS G11 Tuner 9.00 | 254, 3.15A 1.90 | CM6011 Outdoor Splitter (2 w!v) W/B 4
Al 166 | ITI/PYE/GEC 7 Button P/B 3% CMS003 Rush Sinple Outlet 140
PN P ) 283 | GEC 2110 6 way P/B 79 | 20mm QUICK BLOW CM9010 Rush Twin Outlet 186
Ao e (n /300/350V) 355 | U1 UHF Tuner 750 | 100ma, 250ma, 500ma, 630ma, 800ma 90 | CM3034 UHF Group Fitters with DC Through P
RRI T204 /; ( z%%’nms 200 | THORN 8800 SELECTOR 1A, 1.25A, 164, 2A, 254, 3.154, 5A 80 | (state A/B/CD) o e
T G 23 (22079000 ) 2: (HMV Model 27256 way round button) 750 | 17 MAINS CMB006 6 Wey Passive Splitter 1097
GEC 2110 {600/250V) f:“ Bl;%m 9000 SELECTOR 1:71; 2A, 3A, 5A, 10A, 134 1.00 gm& ;V ?\'W' n?nomn' 260
GEC 2040 {1000/2000/35V) 119 A ushTY/EMIOuger 2%
G st o i HITACH 4 way Chan Selector (Also Rark ABZ3) §‘;.":° ALAC sam—nﬂ'ggﬁ"f"“w yon | MOS8 Tri Sr Ampifed Sot Top Ani WAL
RRY T20A 6 % r 10| COB11 Single Outlet 80

THORN 41 (Im0/m/te/or 183 | mey s ey Chan. Selector 375 | Surface Mount. Outlets80 | TRRA'SP ’ e oo mC ST SEP L

RN 1400 (150/100/100/100/150/320V} 275 | PHILIPS 8 way TIP Switch Unit (suitable for all GH) CablorCips Ry er] 1001181 T astoamen 288 s Wiie skt
THORN 1500 (180/150/1007200 220 Comx Pags ~por 10120 CS200/SP Comb/Spitter eckaliest

ITT CVCB (5 wheel mofie V.C. Tape % 30 o ECTIFIER TRAYS

THORN 3600 (175/100/100/A0/50V) 278 | ITT & way with VCR (Aio O GEC) .ﬁ,ﬁ FM. Plugs 25| £S1000 Comb/Spitter | THORN 950 Mk agsj AR 9
THOBN S0aioen eav) 96 | PHILIPS KT3 1450 | PLZ59 Plugs ) 6.15| THORN 1400 3 Stick s20( BAIZ 17
HORN S0 D 86 | PHILIPS KT30 Y030 | Line Comnctors 35 PUIZ240 Pawer Unit 11.10| THORN 1500 3 Stick ass|BANS 13
THORN B000/E500 (2500,2500/63) 338 | PYE 637 Repai Kits 030 | Reducers for PL2se 16 | UP1300 MHA. UHFAVHE| THORN 1500 5 Stick s29| BAls 17
THORN 80007250 (T00250V) 231 § EC 200 £620 | TV. Fiter 50db Rejection 8.25| THORN 1600 30| BAIS 17
THonN 8000/8500 {400/350V) 256 2Imhz 210 | XTRABOOST XS2U 11.63| THORN 3000/ 3500 798| BAIS4 4

ORN 9000 (400/400V) 328 SWITCHES Attenuators 6db, - 12db, |4 sy Amp URFVHE | THORN 8000 59| BAISS 14
GEC (200/200/150/50) 264 | 4A Double Pole O/ Off Switch 18db 120 33.75( THORN 8500/ 8800 75| BAI%G 15
PHLIP 88 220753V 125 | General Purpose Pushy Pugh 75 | Top Tenna Set Top (6 Aay Amp UHFAVHE | THORN 9000 193 BA37 26
THOF ;4843 P/C 25V 120 | Philips G8 Push Orv Off Switch 138 | Aerial 230 4200 DECCA 1730/ 1830 aag| BAX13 :
PHILIPS 320 40/ADD 200V 274 | A Double Pole Rotary Orv Off 2 | MHAP.U. the pi 1800 | Super Set Top '5.50| DECCA 1910/ 2213 Bradford 582 BAX1S 8

N 1591/169) 4700725V 120 | At Bsam Swich (THORN 300 70 | Aeral tecetor Kt 2081 XG3 High Gain Aerial | DECCA 30 676/ Boi0ce 30
1 Controt IM5 1201 ABLD or NB 11 DEQ’:A&]
CAPACITORS oisc GEC 2090 O oy sor MS (Rad. Blue, Groen} 58 | 51, Ry Load % QECCA 100 T
AXIAL CERAMIC | DOff Switch G1v/G12 15 SUNDRY TUNER ACcess, | CNVERSAL I orReM0 | GVS
Voks  wid Prce CAPlAZCITOIIS Onv Dff Switch GEC/TCE TX¥/ 10 106 RANK Tuner — EEE;M,‘M) e e &
6 n 9 g WX §27 x 172" x § 3 | G
EC 2040, BYI76 85
Y ‘n7 :g 135?5: %; -:;: sunglopomn CONVERGENCE POT RANK Drive Cams 10 | GEC 2110%%%» m i‘: BY179 63
o W1 oo z0pF 470RE-IKI-2[l?g-“- 3N m———s-m 1ER 208 GEC 2110 Tuner Neons 14 | GEC 2110 Post Jan ‘77 7.00 gngi 87
w15 1K4TKA70K 65 | 0F-100R-2007-5008 & SUNDRIES PHILIPS G8 Lom Foos 60~ 675 |BY12 a
w m 1| CERAMIC SKELETON METRIC T b gy (D0 230 | PHILES. 9 . &) 3 %
i SRGH : CONVER ube Base 70 | Pye/Philips K3 Tripler 65| BY210/800 28
CAPACITORS ENT Final Anode Cap 3 | PYE 63173 gca|BY210/800 33
20 15| 63VArenge of pref. |  Standard or miniswre | PHILIPS G8 EHT Cable 25p mux. | PYE 713/4 Load 70(B28 %
000 27 | velues sach Horizontal or Verticel | S-10R-20R-50R 60 | 6.3V CRT Boost Trans. 435 | PYE 713 Doubler 5 Lead 7'2 By2z7 bl
e RoFAT0pF p 100R2M2 16 13A Plug Top box 10480 | Philps /Pye KT3 gey|Br2e 22
8V ;20 :; PA ; Quick Set Adhesive 8 | PYE 731/725 760 | BY298 22
2 131 Afc UNT PHICPS G8 882 SINCLAIR N IR Y [ S MU L TAT 1S s &
&7 15 | 1F GAIN MODULE (Pye/Phips ae o0 B Trim Toas o | KORTING (simiar o Siamens TVK) BYICE/I0Rg30
220 29 | COA PANEL (Pye/invicta/Ecko/Dynstron)  20.00 COMPUTER Focus Rod m 3},’ 732 g%% ;:
40 3 | REAR CONVERGENCE PANEL {Phiips G8)  23.00 ) Focus Holder 200 :H ES Cc‘\',ccsz{,sm 0 €90 gyxri/m0 %0
000 55 SPARES Keynector Safe Block (mains) 700 | RRI T20 Mulerd) 5951 507 9
w 2 MIDG Cassatte Oriva Bets price sach €0ioam 10
9% Insulated Spindle Length 44mm We have a full range of components Smm » RECTIFIER S 0ASH 10
[ 10 10 | Log or Lin Without Switch for Sinclair computers. 46mm k14 TICKS 0A% 6
2 10 | SCI0K-25K-50K-100K-250K-500K- 1M 39 : S7mm o [N ! Dloww n
40 4@ | With DPST. Switch Ploase ring and ask for prices. 86mm 2 (V08 LR 120} insta M
63V 1 12 | Log: SK-TOK-25K-50K-100K 81p e 7imm u IN40O1 .
22 12 250K, 500K, 1M, 2M 76mm 43 IN4002 4
47 12 | Dual gang Controls 90mm 43 | DECCA D 2.48 | IN40O3 4
10 11 | 16mm Rotary Controls 10K, 22K, 100K, 1M, 10K asp 110mm 53 | DECCA 27R/47R 140 | IN4004 5
5 12 RX6 - HP7/NN1500 1.39( Torch {handy for tool box) ap | DECCA SER/BRE 140 | IN4005 5
28l MULTITURN RX14 - SPI/HPIVNNW400  217| IC. Insarter 18 | RB.M. AB23 56R/68R 94 | IN4006 5
g w» ERMAL CUT OUT POTS. RX20 ~ SP2/ P2 NN1300 234| SM Neon Screwdriver 4 |RBM. 161 82 | IN4g07 6
W B A 55 | RX22 - PPY/NN1604 4g9| DIN Plugs 3 pin 2 | GEC 200072018 70 IN4148 2
T otal 160! GEC TCE 5 4 pin 22 | GEC 27840 64 | IN4448 10
mo» ng 240 Mol 250[SEC IEE VIDEO/AUDIO B 5 pin % | PYE 113/15 3Rs/15/45R 180 |INS4Q1 12
;zmg : RN 8000 Plastic  2.35, DECCA, RANK 55 | vis £20 %:' ’s’md_ 5 pin 2 :;E g:/&%g‘/ﬁsmm 1.84 | INS402 14
00| Phono Plu 1.04 [IN
T S Sooteh 120 Video Tape 500| Car Aorial Pl 12 | PHILIPS 210/5050 30R/125R 2685 Noews 32
22 15 | THORN 3500 {5 pin connection) 198 B?M 1500 ideo Tapa 5.13| 25mm Jack Pfug " 1.75 | INS405 13
02| P 6o omation 330 | BETA Lsw 490 | 35mm Jack Plug 14 | PHILIPS 210/5051 -/118R/146R 93 |IN5406 16
T |G R 220 |BETALED. 580 | Sind. Jack Plug 20 | PHILIPS G8/5081 47R Section 50 |INS&07 16
. » n PHILIPS vCC 240 620 Sterso Jack Plig % | PHILIPS GB/5083 2R2/68R 95 |INsi8 16
50 1B EAGLE PRODUCTS s 830 5A Connector Block (12) 4 |THORN 1400 120 |ITT44 4
47 2 | Poaso sond lrge SAE for ul EAGLE Catlogue_ | i CL1E0 1021 | Fuse Wire 5A-15A-30A 5 | THORN 1500 138 |ITT2002
10 30 | DFSI5 Full Range Speaker 63" PS LVC 1700 1570 | Battery Plug Thom TV's 2 |THORN 1600 1.77 | Y969 (30V
22 65 | Multimetres Mains Connector 4 way 134 500 | THORN 3500 94 ( Thorn 3500) 89
S 7| KEWIN 2000 525 | poy RO CASS THORN 8000 124 |BZY1520R 1.18
500 v 2 | KEN2 1450 | po B ra:rv F:;)wn 80 THORN 8500 1.36 | BZY15-12R 1.18
600 L Smopy 8% i TR IPMENT
SPECIAL 0100 10000 opv 1150 e Sl LOE.

SPECI ES | ewo . 5000 opv 1995 | Sas 3800 | Portsble Oscilloscope 1500 | BVRIVSSVES-IOV-VARV-INASY etc up 10
SKE 5F £1 ‘9 EMC321 Carrying Case for above 225 | ps3g 00 | Probes x10 10.90 5V, P
b oe Digital Meter T$1000 4450 | s Record 42.00 | CRT Tester/ Rejuvenator 17200 BZY9390, 18V 1.18
e £130 | wivao 20000 0PY. 2195 | prece vompp e KHP30' Messuring Probe (3 okv) | BZYBE [400MW) 10

42 | pmso %0000 0PV, 2595 | PP 5200 | ENT 2995 | 2V7-3V-3V3-3V6-3V94V34VI-5V etc. up to 28V,
MIXEO MM100 100000 0PV. 3650 ELECTRO T120 RF Sigral Injector 400 e
o e | Mvzo ) LUBE Tost Load Sat 20 HOW TO ORDER
AP Case for MM100 15.95 P! ) Degaussing Coil (stick type) 1700 | APD 65p per order for Post and Packing (UK).
. n§_$c T1206 2 Station Intercom gos | FElectrolube Adheswve 62 | Dagaussing Coi ldisc type) 2400 | (Export orders will be charged et cost)
B0V 09ImF 84 T Eloet doaning o 162 Pl U il e o
% 02mF 29 ~ DATA BOOKS (No VAT) e L] Sohent ::g SERVICE AIDS are very haivy — pua.s':lﬁ?m?ﬁ gﬁgsm/ggnill.s
v 0.mF 38 | Transistor Equivalent Foam cleanser 112 SERVISOL Freeze-It 1.02 | First Class Mail is used whenever possible.
g-gl;nF 24 | VI 80 AZ only 375 | Heat transfer compound 114 | SUPER SERVISOL 92 | All enquiries S.AE. ploase.
o (m'r:: 46 | TVT 80 2N/2S series only 4.00 | Silicone compound 194 | SERVISOL Foam Cleanser 89 | VAT invoice on request
b ;3 TVT 80/80 A-Z and 2N/2S together 750 | Special contact fluid (Snarke)320 | SERVISOL Plastics Seal 1.00
0.2£an sz LIN iC Books LIN 1 595 Permagard 1.52 SERVISOL Silicone Grease 1,08 | Goods are despatched on the day we receive your
gk % LN2 595 | Elec. mach. lubricant pen 74 | SERVISOL Tubes Siicone Grease 1.64 order. If for any reason we are out of stock we will
S UL PV MICROCOMPUTER CENTRE A 84 | Ty to nform you o8 Quicky 88 possible. 4 st
QImE %8 | Wty not pay us a vist and seB our rang of Micros, Softwara Baoks and Pariphera . SERVISOL Aero Duster 1.10 | We try our best to give a spaedy, fair and efficient
o 0. w;nz . .15 Ting for prica's enpherals. Please | SERVISOL Excel Polish gg | service. As our regular customars know, orders
o'mum,: g Saa——— e s Sap ,ﬂ‘ nr: :mh gggws‘ool Video Head Cleanser 82 | telephoned in before 4 p.m. will be despatched the
’ ) authorised dealers uper 1.50 | same Gay.
3%2: 30 48K Cogzo.dgg 64 Oric for the Fire Extinguisher 640G 250 | Gwe us a ring — we'll give you service.
Ok :: Texss L:nx Dragon n;;ac Micro :.:" Sin:; (%&Tpgund %56 1.00 :'ux“h.slk if what you nead is not listed — we will
. . B . and accessories cone Rubber Tube 110G X ry to help.
2000V 0.0052mF 1.20 | Quantity discounts on apphcation (Trade Only). Minimim of 5. Soida Mop standard reel za Prices are subjact to change without notice.
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(INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

ALSO AVAILABLE

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

Our top selling instrument is designed

to readily test the various characteris-

tics and rejuvenation of both colour and

B/W CR.T's.

* Tests for shorts and leakage between
slectrodes.

* Tests cathode emission characteris-
tics.

* Separately checks condition of guns.

#Removal of shorts and leskage be-
tween electrodes.

% Checks heater warm-up characteris-
tics.

% Rejuvenation of low emission
cathodes with automatic timing.

* Super rejuvenation with manual con-

PRICE £175 + £26.25 VAT

trol.
# Complete with tube base adaptors.

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

BK's REVOLUTIONARY DYNAMIC

LEADER HIGH VOLTAGE ‘LOPT’ TESTER

Analogue Multimeters
Digital Multimeters
Oscilloscopes

Signal Generators
Digital Frequency Meters
Pattern Generators

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

FOR COMPLETE LIST.

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCHLLOSCOPE.

The new Thandar SC110A represents a break-through in oscillo-
scope development. The SC110A is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope. FITS IN A BRIEFCASE
Full Sized Performance
* 10 MHz2 bandwidth. * 10 mV per division senaitivity.

* Full wrigger facllities are provided including TV frame, or TV !Il\orln?.
* Runs on 4 to 10V DC via disposable batteries, re-chargeable cells, or AC

adsptor.
* Size 285mm x 14Bmm » 50mm, PRICE £165.00 + £24.75 VAT

Accessories Clrr‘Cno £8.98 ofo.as V.
x 1 Probe £7.00 + £1.08 V.

METER EHT PROBE
Measures up to

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

x 10 Probe £8.00 + £1.20 VAT,
% 1/x 10 Switched Probe . £8.80 + £1.4.
Rechargeable Batteries £19.00 +

in dynamic mode which actuslly tests the €1
AC Adsptor £8.98 + £1.04 VAT,

L.O.P.T. under high voitage conditions

Revolutionary L.O.P.T. tester. Operates \
without de-soldering or removal.

IN
METER

PRICE £25,99 +E3.VAT

CRT TESTER~REJUVENATOR

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

red guns separately. Fitted with delta and
P.I.L. sockets. Compact size 120 x 65 x 60
mm. Supply 240V AC

PRICE £32.00 +£4.80VAT
3 FULLY
GUARANTEED

Size 75 x100 x40 mm. Supply 240V AC V

HAMEG HM 203-4 20MH:z
DUAL TRACE OSCILLOSCOPE

SPEC IFTCATION: [T
“BANDNIDTH DC-20Mig
*SENSITIVITY CH1,CH2 2mv=-50V/DIV ,

*TIMEBASE 40nS to 0.28 CM

“TRICCER DC<UOMHE Auto-Normal-TV
WITH COMPONENT

SCALIRRATION OUTRUT
*CH1 ADD AND INVERT FACILITY
SALT/CHOP SWITCH

SLARGE RECTANGULAR SCREEN 8 x 10 ome. TESTER
*BUTLT IN SEMICONDUCTOR COMP,TESTER
#SIZE 285mm x t45mm x 80mm. PRICE

*SUPPLY 110-125-220-240v AC 50-6(He

£264.00 + £39,60 VAT
2 YEAR WARRANTY

Optional probes as above

B. K. ELEGTRONIGS o...

U.K. Post Pald, 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. 8§52 6TR ‘TEL: 0702-527572

SPECIAL
PROMOTIONAL OFFER

BUY 3 OR MORE
(OPTIONAL EXTENSION

A5 6 _1 zox UP TO THREE YEARS)
ONLY £23- 80 + VAT

OFFER ENDS 31st MARCH

ONE YEAR GUARANTEE

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

by us.
114-134 Midland Rd,

WELL VIEW Luton, Beds.

Open Mon-Fri 8am-6pm, Sat 9am-5pm. Tel. 0582-410787

Your Local Tube Stockist:

Well View, Southampton. Tel. 0703 331837.

Retach Ltd., Northwood, Middx. Tel. 09274-27019

West One Distributors Ltd., Chesham, Buckinghamshire.
Tel. 0494-778197

Rushden Rentals Ltd., Rushden, Northants. 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.
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20AX APOLLO 30AX

HIGH TEMPERATURE PUMPED COLOUR TUBES

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

18" A47 — 342 x343 470 BEB22 (£45.00) £37.00
19" A49 = 120 x/192 X £37.00
20" A51 — 220 x/110 x/161 — 510JKB22 (£45.00) £38.00
22" ABB — 120 x/123 x/140 x/410 £38.00
25" AB3 — 120 x £39.00
26 x AB6 — 120 xAB7 — 120 x/140 x/150/200 £39.00
20AX 56-510 £48.00
30AX 56/66-540 £48.50

20" — 22" SOLID STATE COLOUR TVs FULLY SERVICED &
SOAK TESTED. VERY RELIABLE WITH GOOD TUBE £61.00,
WITH NEW TUBE £83.00 inc DELIVERY
061 799 0854 24 hour answering service.
43 Ciarke Cres, Little Huiton,
Nr. Manchester M28 6 XM.

CENTREVISION

For Video, Television, Audio
MANUFACTURERS SECONDS

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

Hybrids at give-away prices.

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

Sloper Road, Cardiff.
Telephone: 0222 44754

TELEVISION MARCH 1984



Switch to the biggest
wholesaler of quality

LICIOLERTETLER'SE | | FREE CAREER
@ Thousands of Quality Sets always in stock
@ Colour/Mono/VCR’s and Audios available BOO KLET

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

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

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

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, is
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

Campion House, Franchise Street, Kidderminster, Worcestershire DY11 6RE You study the subjects you enjoy, receive a formal
Diploma, and you're ready for that better job, better
pay.

ELECTRICAL WHOLESALERS

SCOTTS
THE TELEVISION CENTRE

8-10 RHODA STREET, (Off Bethnal Green Road) LONDON E2

TICK THE FREE BOOKLET YOU
WANT AND POST TODAY

Telephone: 01-739 3123 i ELECTRONICS T.V. & AUDIO }
Working/Serviced Philips 22"-26" G8 520 ...... £35.00 j ENGINEERING SERVICING i
Working/Serviced Philips 550°s ............... £45.00 i A Diploma Course, recognised | A Diploma Course, training i
Working/Serviced Bush 22" s/state ........... £30.00 by the Institute of Engineers you in all aspects of installing,
Working/Serviced Pye 18" Chelsea ............ £49.00 | & Technicians as meeting all maintaining and repairing T.V. ||

| academic standards for and Audio equipment, |
TV TRADE AND MANY l application as an Associate. domestic and industrial. l
STANDS MORE MAKES l l
£2.50 ONLY! IN STOCK! i :
LONDON'S LARGEST SUPPLIER OF GOOD WORKING TV's l l
 FREE DELIVERY TO THE GREATER LONDON AREA % : ELECTRICAL RUNNING YOUR =
TELEPHONE NOW 01-739 3123
| ENGINEERING OWN BUSINESS ]
| A further Diploma Course If running your own l
' recognised by the Institute of electronics, T.V. servicing or l
== 13 WORCESTER ST Engineers & Technicians, also | electrical business appeals,
=  WOLVERHAMPTON, I covering business aspects of then this Diploma Course |
_f \\] Wv24L) | electrical contracting. trains you in the vital business '
J = Tel: (0902) 773122 knowledge and techniques
Telex: 336810 = you'll need. l
Telepart i I
Pattern Generator i I
* Exceptionally light and durab
T e e | n
_ *PP3 battery power source l l
* Five different test patterns for colour [T 1o LR L P A S S S N S e ] 5T
and mono TV * Cw;s'tharcl; grid  * Dot matrix l l
" raste,
.Horlmma’,s" 5.‘\/;”/,“” l AdAress . ..o 1
A lightweight, extremely portable and versatile pattern generator for l
black/white and colour T.V. alignment and service at the customers home. At A G T A P EET § Y108 W mee o [ 4 ¢ @ W l
the turn of a switch, the generator can provide five essential test patterns for l
correct im;ftallatiorlv),I fasthcr:‘he&ks and repaias. galt‘:ern ztal;i‘lti)trysig fllrsl <:'I‘a?)sI afr(\)d ics
I wi other m S U ener nly suitable Tor
ggr:c;;‘ar;soﬂa(?/o#h: generator is pgéieclosile megguring 10x7.5yx4 cm and l Dept EG134, @ g g l
weighs only 190 grams. l | lg?,i;ﬁ"gwg ﬁﬁjd' - ey 0(;552;\203’51)1 I
PRICE £14.95 (Subject to V.A.T.) POST & PACKING £1.15 __-__-____--__-_______|
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A

A

NEW 1984 CATALOGUE NOW AVAILABLE - Many prices reduced — range increased — fully illustrated. Price 65p, per copy + p&p (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.

R DIOD TBAB41BXT 450 | UPCT1BTH 160 | LTS e R [TIETEY Prices per 10
TBA67. 240 | UPC11B5SH2 378 4
400mW Plastic 3V=75V 8p each. 10/78p TBA%S Stes lchmzc 130 | iW 1RO to 10M (E12 Range)  2p each. 15p/10. 75p/100 | 11 Quick Blow. 100, 150, 250mA £1.30. 1, 125, 15, 2. 25, 3, 10, 15A
1.3W Plastic 3V-200V 1Bp each. 10/ TBAYEO 280 | UPCia3on 390 | W 2R2 to 10M (E24 Rangel 2p each. 15p/10. 75p/100 | 55p. 1) Time Delay. 100mA £3.50. 150mA £2.25. 250, 300, 500, 600,
15W Flange  4.7-47V £1.40 TBAB00 280 | UPC1306 a2 | 1W10R102M2 (E12 Renge)  7p each. 65p/10. 8.00/100 | 750, B50mA £1.84. 1, 125, 1.5, 1.5, 2A £1.84. 254, 315, 3, 5A £2.82.
25W Plastic  7.5-76V £1.26 each T8ABI0P 110 | OPGI367¢ 340 |L2W 108 to 2M2 (E6 Range) 8p each. 70p/10. 6.00/100 [ 20mm Quick Blow. 100, 125. 160, 200, 250, 315, 400, 500, 630, B0OMA,
20W Stud 7.5-75V 87p each i N —— - 1,1.25 16, 2,25, 3.15, 4, 5, 6.3A. 40p. 20mm Time Delay. 100, 125,
TBA810S 1.20 | UPC1378H 440 RESISTOR KITS — each value individually packed m. 1.1.25 1
£1.31 each 160, 200mA £9.80. 250, 315, 400, 500, 630, BOOMA. £1.00.1,1.25, 16,2,
A ' ToAga0 160 LUPC2002H 280 | e 0 each veius E12 - 10R to 1M 610 pleces 480 | 25 315,45 6.3A 85p. 1" Maina. 2, 3,8, 7, 10, 13A 85p. N |
; Manufacturers please note — we can offer very competitive production
AN240P 342 SN76530P 1.40 | TBAS20/Q EXCH| TERMINAL W pack B each value E12 - 10R to 1M 305 pieces  2.75 D € s Of
388 SN76533N  1.60 [TBASs0/za .05 | EESEE] W pack 10 each value E12 - 2R2 to 2M2 730 pleces 5.25 “:;;‘;‘(‘i'(;’: ot 20 mm Quick Blow & Time Delay range — apply for
2,90 SN76650N 1.05 | TBAS70 4.05 [ 2 amp. 12 way 0,19 | i¥ pack 5 each value E12 - 2R2 to 2M2 365 pieces 3.0 -
175 SN76660N  0.75 | TBAS90 188 | 5 amp. 12 way 0.20 | 1W Peck 5 each value E12 - 2R2 to 1M 353 pieces  15.00
2.88 SN76666N 0.80 | TCA160C 3.90 2W pack 5 each value £6 - 10R to 2M2 317 pieces  18.00 el AT (A i, B3 T 6, GO
v Primary. 4.5+ OV m. . B0 m. D, b-
3% T 920 |Tcaomosa  sor | EARN RESISTORS  WIREWOUND. Gernerally 5% oA e e
298 TA7120P 220 | TCAB00 310 | 4 Cvex 15W I 00 | 25W - 0.22 to 270R - Availabie in preferred values 0.20 | Postage and packing 46p per transformer.
07 Tanizea 385 | Tcasio 180 A e iror 500 | 4W = TR0 10 10K — Avalizble I preferred valuss 21 |Competitive bulk prices on request. L
b § Antex 25W iron5.20 | 7W - 0.47R to 22K - Avaiiable In preferred values 0.25 _
526 TA7172 180 [TDATO2  1.90 | AMex28Wion820 | iW Z1R0 to 22K - Avallable in proforred velues 023 | DA AN RNNEA T L
516 TA7133 550 | TDA1003A 550 | sre e 0.95 | 17W —1R0 to 22K - Available In preferred values 0.37 | GEC2010 8R + 15R + 17R + 70R + 63R + 188R 0.95
sy lmimae am|Wmine 1 S e R
312 TA7200P 418 |TDAI03sS 450 | Soldersucker 450 PLUGS & SOCKETS ___PRESETS JaN e G+ 1248 + 84R 0.68
185 TA7204P 1.86 | TDA104s 430 [ SRR e 046 | £2952Z Metal Co-ax Plug 0.18 0.25W Type Philips 300 118R + 148R (with link) 0.85
1.85 TA7205AP 150 | TDA1170S 3.00 Antex Soldering 0/ 0.28 | Plestic Co-ax Plug 0.94 100R-4m7 V&H Philips 300 30R + 125R + 2.85K 1.08
2.25 TA7208P 327 | TDA1180 350 | Ciation complete 02/ 0.28 | Meral Lne Socket 0.50 10p gach, RRI AB40 250R + 14R + 156R 50W 1.05
125 TA7210P 6.50 | TDA1200 288 | SN COMPEW | £298CD Single Junction Socket 0.80 10/80p RRI AB16 302R + 70R + 6.2R 078
083 TA7222P 1.88 | TDA1270Q 3.70 or 40W 49.95 1A2! 0.26 | Plastic Phono 0.10 0.1W Type Thorn 1600 A60R + 20R + 148R + 1.5K + 317R 1.34
1.86 TA7223P 3.68 | TDA1327A 1.66 - E298ED FM. Plugs 0.20 100R-1M V&H Thorn 3000/3500 8R + 1R + 100R Fused 0.93
120 TAj227P 560 | TDA1362A4/8  1.56 v 78258 0.22 | PL259 Plugs 0.38 7p aach, Thorn 8000 56R + 1K + 47R + 12R 0.85
2,50 ;Amo; 1.32 ;gmm [B13} SERVICE AIDS 1A260 0.22 | Reducer 0.18 10/85p Tha KB + 40R + GOR 1
150 TA7609 4.2 A2002 2.80 | ALL SERVISOL 14262 0.22
288 TA7611AP 288 | TDA2020 460 [ PRODUCTS 7A265 022
130 TAA263 2.46 | TDA2030 278 | Switch Cleaner 0.88 |  /p Frg il ULTISECTION ELECTROLYTICS )
116 TAA3I0A 288 | TDA2140 590 | Circuit Fraezer 0.96 S P2 TN 850100+300 100+ 16/300V 180 Buss|anitypalUaa2ai= 120,000[0GV:)
TAA550 060 | TDA252 E2982z DC Volts: 0.6, 1.2, 3, 12, 30, 60, 600, 1200.
210 § 621 4.10 } Foam Cleanser 0.84 1400 150+ 100+ 100+ 100+ 150/ 320vV270 N
210 TAAS70 199 | TDA2823 380 | aveoki 078! 105 0.25 b i AC Volts: 3, 6, 15, 60, 150, 300, 600, 900.
230 TAAGI1A12 350 |TDA2530 270 | Silicone Greass | /% 022 3000 1000783V o 200V 05 pEicurM A{Ol0sT0 616 ARONE0CKZ000]
025 TAA630S 3.90 | TDA2540 3.80 £299DD/P116- b AC Curr, M/A: 0.3, 3, 30, 300, 3000.
{Aarosol) 1.00 | €29 ; 3500 175/400V+100+100/350V 1,70 S R o acoor
088 TAA€618 1.70 | TDA2541 3.80 | Antistatic Spray 0.82 354 ol 0.23 8000 400/350V i esistance: 0.2, 5. 50, 500, -
080 TAA700 2.80 | TDA2560 350 | Plastlc Seal " 0.86 | £239DH 8000/8500 2500 +2600/63V 135 level dB: ~10 10 +12
538 TAAB40 3.38 | TDA2671A 280 | £xcel Polish 076 1P230 0.72 8000 700/250V 20 Supplied with rechargeable batteries
840 TAD10O 2.80 | TDA2581 3.20| Fire Extinguisher VA1016 0.92 1000/70V g'! Price £12.00 inci. of p/p & VAT.
%gg TBF/M?T)'L:SER 120 }gggg? ;gg S 280 | vA1026 LA Timer A9r$| 3986?(2)% 0.;?) ngm Pariei Mounting 0.28 m
1 ' Yidko Head VA1033/34/38/ | DECCA 0/30 400+400/350V 245 | 20mm Chassis Mounting  0.06
186 S.SASB - 1.30 | TDAZ593 298 | Cleaner 088 | '39/40/53 3l 0.20 352 | 1" Panel Mountl 035 | Dli to DIl
2.85 QTuuUQ 132 [ TDA2510 3.20 | Silicone Grease E 1700 200+ 200+400/350V 52 { 14" Panel Mounting i 8 pin 0.08 0.70/10
VA10566/568/668/ | GEC 2047 2048 2083 2084 2104 1§ Chassis Mounting 0.12
282 TBA1208 130 | TDA2611A  1.94 | {ICi) 75 1.00 I B 010 0.85/10
110 TBA231 145 | TDA2 290 | Solda ,ﬂop(sm)o 72| 678 all 0.23 ggg;-zzs%(\)/ﬂsmso/aoov ﬁg Carline 14" holder 010 | 1 SIn B e
i y ! . VA1074 } g 4
gooreazed 265 | TDA2680 340 Solda Mop Ao 0201 ke 200s200+75+25/3s0v 215 | LTSI TRy | 18 pin 014 1.60/10
520 TBA395 1.20 | TDA2630 3.80 | (L/Gauge) 0.72 | varom? 0.31 oo Ton |k - S | 22 pin 021 185710
625 TBA4S0Q 150 | TDA39B0A/B 260 | ,oyuioooi pepon | VA1091 029 | priLips G 6007300V 0 ex-rental 70b style, mainly | 54 pin 028 2.26/10
110 TBA400 230 | UPC554C 132 VA1096/97/ grey & green, soms blue - state | g pj 030 2.75/10
above 30p G8 G 600/300V 150 b G S pin : :
244 TBASIO 2,80 | UPC557H 0.90 98 all 0.20 G11 470/280V 150 | 8everal choices. We will send | 4g pin 0.34 3.10/10
190 TBA510Q 2,80 | UPC566H 286 VA1103 0.32 G9 2200/63V 1.26 | nearest - all untested. il W
N76023ND 2,90 TBA520/Q  1.60 | UPC678C2  3.20 VAL 0,88 | EXCO  Ti4B 125+200+100+32/276v 285 | £2.78 (p&p £1.50) to Qul y
2.45 %253058 130 [ UPC1018C  1.10 Uhnivernl 'r;u-c.a AT 691 Serles 200+ 300/350V 218 | 10 for £20.00 (p&p £5.50) 12 g;: ggg g;g/}g
) 540/ 1.40 | UPC1025H 2.80 | charger, charges K - 3
700 TBAssoa 162 | Urclossn  090| PP3AK C.D. 1712 8026 | pank 30043007300V 5 18 pin 038 3.10/10
ChaaDN 180 Toaseca  1ee | Upciieen o8 ﬂ‘ﬁ,.c o foss ::fzﬁ gg« . i Y n 22735 ’8/'733:' 100/¢e 78 o % 030 2780
5N76226DN  1.80 . by -Cads X § i . g pin } g
110 TBAB70 150 | UPC1183H  0.88 for 00| 0222 0.59 600/300V 1.79 | 2N6485 80p { 16 pin 0.34 3.10/10
OHS + DIODES
Price (€)] Type Price (€] | Ty, Price (€] Tgx Price (£} Type Price (£} Tgpa Price (€} T(lpa Price () Trém Price [£) | Type Prica (€] | Type Price (€}
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Investment decisions

The Tele-Jector story is an intriguing one. It seems that the directors of a firm called
London and Liverpool Trust, whose main operation is the distribution of business
equipment (photocopiers, computers, etc.), got this bright idea for making money. A
subsidiary, Tele-Jector, would instal projection TV equipment in pubs and clubs and
would generate a substantial revenue from hire agreements. The clever bit is that it
wouldn’t cost anyone anything. The publican would be able to recover the cost of his
Tele-Jector through the advertising revenue it would produce, and with enough Tele-
Jectors out on lease the whole exercise would soon pay for itself so far as London and
Liverpool Trust were concerned. Only it didn’t work out like that.

The height of its fame came when Tele-Jector made an £8m bid, just over a year ago,
to obtain exclusive rights to show Football League matches on its screens. London and
Liverpool shares shot up to a high of 350p. Unfortunately for Tele-Jector the bid fell
through — the broadcasting authorities made a successful counterbid, and it transpired
that not all League clubs would be prepared to participate. Even if they had, it would
have taken some effort to recover the £8m and the cost of the other programme material
provided in cassette form and the Tele-Jectors themselves. Looked at in this light the
scheme looks rather less clever. It seems even less clever when you consider the
underlying assumption — that pubs and clubs would be filled with avid Tele-Jector
viewers. One wonders whether the directors of London and Liverpool Trust ever set foot
in their local. If they had, they might have discovered that the box, when present, is
seldom given much serious attention. At least the publicans appreciated that, and far
fewer than were estimated to be necessary to make the venture pay decided to take it on.

At the end of the day London and Liverpool Trust were faced with the cost of
providing programme material for an uneconomically small number of Tele-Jectors, and
those publicans who had taken it on found that there was negligible advertising revenue.
There was also some criticism of the leasing terms. London and Liverpool Trust’s shares
dropped to a low of 11p, and liabilities of £18m incurred by the project threatened the
company’s existence. A sad case of things going badly awr{.

_Is there a lesson to be learnt from this? Well, it could be an example of one of
Parkinson’s laws at work — that a group of people, in this case the directors, will often
take a collective decision that each individually considers to be highly doubtful. It could
also be an example of making an investment with a view to generating a quick profit. Of
more relevance to television, doesn’t it seem analogous to some of the headier notions of
bonanzas to be made from developments such as cable and satellite TV? There was
indeed a time when ITV was “a licence to print money”, but it looks increasingly as if
that was a once only state of affairs. The more TV there is, of one sort or another, the
greater the competition and the harder the economic climate. -

There has been much criticism that those responsible for investment in the UK seek
too quick a return on their money. I'm not at all convinced that this is fair. In a highly
uncertain world, is it reasonable to lock up funds in long-term projects whose outcome is
difficult to foresee? We need industrial investment for sure, but investment in projects
that don’t turn out is worse than no investment at all.

In an interesting article in Electrical and Radio Trading, Erik Amnold argues that,
amongst other things, the UK TV industry has reached its present sorry state due to lack
of investment in new product technology. Those of us with fairly long memories might
question this. For a start, successive governments through the fifties to the mid-seventies
engaged in stop-go economic policies. Consumer taxes and credit control provided a
simple means of putting such policies into effect, but meant that industries such as TV
bore the brunt of the accelerator/brake business. This sort of thing hardly encouraged
long-term planning — you can’t be expected to undertake expensive investment when
wondering how to finance a warehouse full of unsold TV sets awaiting the next “go”.
Firms nevertheless did invest in research and development, but if I read him right Erik
Arnold argues that they didn’t go about this in the right way. They left much of the
technical research to component suppliers whilst concentrating on assembly. So we don’t
have integrated firms that can develop and produce their own tubes, i.c.s and systems
through to the end product offered to the consumer.

This is largely due to the structure of the industry and is not necessarily a bad thing. It
would hardly be sensible for every TV firm to produce its own types of tube — a case of
reinventing the wheel time and again — while i.c. development is best left to those with
semiconductor technology know-how. This doesn’t mean that setmakers simply sit back
and make use of whatever’s on offer. That way does lead to disaster, in terms of
unreliable consumer products. Developing reliable components that will survive in the
stressful conditions OF a TV set and the knock about home environment is a two way
business between the component manufacturer and his customer, while UK setmakers
have often taken the initiative in going to component manufacturers with their
requirements and jointly working on the solution. Whether it would be better for
component manufacturers and setmakers to be part of the same company is something
that could be argued about endlessly. Provided they both have technical compentence it
shouldn’t really matter.

This does leave unanswered the criticism that the UK's industry has failed to come up
with new product technology such as the VCR. For this you need a certain visjon and
confidence that perhaps we lack today. But really successful new products are not
everyday occurrences. There is probably no harm in manufacturing under licence rather
than undertaking the original research.
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Long-distance
Television

Roger Bunney

Now that we’re into the new year it's possible to
summarise the conditions during 1983. They were pretty
good! Sporadic E signal propagation continued after its
usual ending in late August, and there was a little F2/TE
reception as the sunspot cycle dwindled. More encourag-
ing were the good tropospheric openings towards the end
of the year — indeed December both started and ended
with spells of enhanced tropospheric propagation. There
were good tropospheric openings during all months from
late August — my own most interesting catch was ORF-1
(Austria) ch. E9 on September 26th, a 20kW transmitter
at Bruck near the Hungarian border.

Reports from our Australian friends suggest that they
are enjoying a good SpE season, and one must hope that
this heralds a good season ahead for us in the UK. With
the 405-line transmitter closures, many will be able to
enjoy Band I/III relatively clear of local transmissions.
This could be the last year of Band I being free from
interference, so make the most of it!

What with other activities during December, reports of
reception normally slacken off. From the letters received
however it seems that the main event was the good
tropospheric opening on December 27-29th. Reception
was mainly from the E./S.E., with signals from W.E.
Germany, the Benelux countries and France. The prevail-
ing high-pressure system first gave a signal lift on the 27th,
with strong French u.h.f. signals and W. Germany (just).

There was further improvement in Band III and at u.h.f..

on the 28th, with a peak on the 29th when signals
extended from W. Germany across the UK as far as
Wales. Unusually, the emphasis was on W, German Band
V signals, reaching as high as ch. E60. The in-vision
teletext/scrambled information from Paris ch. 8 was
present, but not the mystery ch. 5. RTL (Luxembourg)
was widely seen, the PM5534 test pattern carrying the
identification “RTL PLUS”. We've a report that RTL
have been using both PAL and SECAM at their ch. E7
outlet. ATV activity was high during the period. F3YX, to
the S.W. of Paris, was seen here at Romsey - a new
station for me and a most welcome bonus to see out 1983!

Meteor shower/scatter reception has been remarkably

good, with two prime showers during the period. The
Geminids produced active conditions over the 10-14th,
the peak on the 13th producing signal pings and more
sustained bursts throughout Band I, reaching into the
lower end of Band III (chs. ES, E6 and R5) on occasions.
In early January the Quadrantids again produced MS
reception — the peak appeared to be on the evening of the
3rd.

There was little SpE reception over the period. The log
is as follows:

23/12/83 NRK (Norway) ch. E3.

30/12/83 Unidentified signals on chs. R1 and R2.
3/1/84 RAI (Italy) IA; unidentified signals on E3, 4.
4/1/84 RTVE (Spain) E2, 3, 4; RTP (Portugal) E2.

My thanks to Simon Hamer (Powys), Hugh Cocks (E.
Sussex), Graeme Wilson (Cleveland), John Tellick
(Surrey) and Ryn Muntjewerff (Holland) for reception
reports.

Robert Copeman reports that December started off
quietly in Australia so far as SpE reception is concerned,
though conditions had opened up by the end of the month
— with little evidence of double-hop propagation unfortu-
nately. He mentions that the increasing number of Band II
f.m. radio stations in operation there is giving greater scope
for v.h.f. DXing. The Network 0/28 (cultural service) is to
loose most of its ch. 0 outlets with a move to u.h.f.
operation only. This should ease DX reception by 1985.

Jim Maden reports a “lousy” season in S. Africa, with
no sign of ZTV Gwelo ch. E2. This is most unusual and he
wonders whether the transmitter is now off the air,
Bulawayo ch. E3 has moved to Band IIl - due to
interference from Europe! Jim views TSS-1 via the Ekran
714MHz downlink, and comments on the flashing dia-
mond caption previously mentioned - at TSS programme
closedown. The translation of the Ekran caption reads
“don’t forget to switch off the television”, with the words
in red on a white diamond with a blue background. The
centre words that flash are ‘“‘switch off”, and there’s also
an 800Hz tone. During various October/November TE
openings Jim received RTVE, RAI and RTP, the highest
frequency signal being ch. E3/IA vision. Finally Jim
mentions that TSS now use an African lady who speaks
fluent Russian for the discussion of African affairs — so
watch out for her on ch. Rl during the next SpE
season. . .

Radio Receivers

In the January column I mentioned the Lowe Electron-
ics AR2001 scanner, which covers 25-550MHz. Revco
Electronics have since told us that the professional version
of their $X200n will shortly be available at some £400. It

Left: The new Rumanian test pattern (similar to DFF/GDR), received by Ryn Muntjewerff from Bucharest on ch. R2. Centre:
ATV reception in Holland by Ryn Muntjewerff, at 435MHz. G3RJM card (Newcastle) with G8PZF background Right:
Tropospheric reception by John Tellick (Surbiton) from Anderiues, Belgium, during the September opening.
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covers 26-520MHz, with the only gap being 88-108MHz.
A M. and f.m. signals are catered for: the sensitivity is 0-5/
1pV (fm./am.) at v.h.f, 0-5/2uV (f.m./am.) at u.h.f. The
image rejection is 50dB at v.h.f., 40dB at u.h.f., with sharp
selectivity. The unit will interface with certain NEC
computers for outboard control, for example to increase
the channel memory and for high-speed reprogramming.
Perhaps more interesting is the availability of a prescaler
that gives operation at up to 3GHz! More details can be
obtained from Garex Electronics, 7 Norvic Road,
Marsworth, Tring, Herts HP23 4LS (0296 668684).

Perhaps more down to earth is a range of Tandy (USA)
portables for TV.sound. Their 1984 catalogue features
four receivers, one hand held, with full system M v.hf.
channel coverage — one receiver has full u.h.f. coverage as
well. The Portavision 55 covers low and high bands
(Bands I/IIT) and has a 70 channel w.h.f. tuner (click stops
plus fine tuning). The price is $79-95. The Portavision 5
has similar v.h.f. TV coverage plus air/PMR at 108-
175MHz and is perhaps the best for general v.h.f. cov-
erage at $59-95. The Personal Portavision covers just the
low/high TV bands at $44-95. All three models include
MW and 88-108MHz, give good sound reproduction and
are sensitive (there’s a tuned r.f. stage for each band).

I'm using the Portavision 5, which I've realigned from
ch. A2 sound to ch. E2, ie. from 59-75MHz to
53.75MHz. By shifting the coverage in this way a gap has
appeared at the top end of the low band, but ch. R3
(83-75MHz) can still be received. Apart from this gap
there’s full coverage over 53-220MHz. The radio has
proved to be very useful during SpE openings since it will
resolve both fm. sound and the a.m. vision buzz. In
addition to the integral whip aerial, there’s a Motorola
(car radio) socket for an external aerial. You can’t obtain
these sets from Tandy UK (in part due to the battery/
115V a.c. operation) but you can obtain them by mail
order from Tandy Corporation, Export Sales, Fort Worth,
Texas 76102, USA. Note that you may get involved with
import duty/VAT - it may be easier to obtain sets
secondhand via a friend.

News Items

Belgium: The French language ECS downlink channel
“TV5” (uplink at a French station near Troyes) came into
operation on January 2nd, with programmes from 1900-
2200 nightly. TDF-A2 is used on Monday and Thursday,
SSR on Tuesday, TDF-TF1 on Wednesday and Sunday,
TDF-FR3 on Friday and RTBF on Saturday. TV5 will not
be scrambled until mid/late summer. The channel is for
feeding via 12GHz terminals to cable networks and is also
available on ch. E56 (Brussels). There are rumours that
BFBS propose to instal transmitters in Belgium.

UK: Mention was made of a pirate station, “Second City
Vision”, in the June 1983 column, operating in the
Birmingham area on ch. 40 after the closedown of the
local BBC-2 station. There have been press reports re-
cently of activity over a five mile area, using the name
Telstar Television. The authorities have been trying to
close down the aspiring broadcaster, whose output in-
cludes current feature films etc. No reader has reported
reception of the station, whose location appears to be the
Edgbaston area. If it’s still around, a good time to try
would be at Easter — Bank holidays seem to be favourite
times for this activity.

Luxembourg: The RTL-Plus channel came into operation
on January 2nd. It’s intended for W. Germany but is being
carried on Belgian cable systems. Start of programmes is
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This is the specification for the Post Office FS67A twin stop filter — just one of
the expanded filter range carried by South West Aerials. Additional filters now
supplied {to PO standard) are single notch (Bands 1 or 3); Low Pass; High Pass;
Low/High Pass and the twin stop filter as above. The FS67A has an adjustable
Low Band and similar High Band stop, ideal for preventing TV and break-
through from adjacent PMR/mobile transmitters. Housed in a bright aluminium
housing with i/p skt, o/p flying lead. Our range of filters covers channel
pass/stop; Band pass/stop; single/double notches for all bands, di/triplexers;
UHF/UHF combiners; all band aerial stackers; Group pass UHFs — to name a
fewl

Our catalogue at 54p covers these and more — aerials, amplifiers, Das,
hardware. Extensive ranges of TV/FM DXing equipment (Band 1 DXing arrays),
TVDX multi-standard mono/colour TVs and books.

Your one-stop mail order source for local fringe and TVDXing equipment.

FSB7A Twin stop {Low/High band PMR) filter @ 35dB stop depth £8.70
Polytron Single channel ‘in line’ notch (Band 3, UHF Grp A or E)
+23dB £6.30

Triax MTH13 wideband Band 3 13 el. 11.98d gain. Very high quality £33.10

Hirschmann/Stolle R0250 aerial rotor/control consul (uses 3 core

cable) ) £47.85

BATC Publications — ‘Amateur Television Handbook'. Vol 1 £2.40; Vol 2 £2.75,
‘TV for Amateurs’ £2.40

The above prices include VAT, postage/large items Securicor. Access/Barclay-
card accepted. Include SAE please with ALL enquiries and customer
consultancy service. Delivery 10-14 working days for stock items.

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

ADD 15% VAT to ALL prices. Delivery by return of post
I the Transformer you require is not listed please phone.
RANK BUSH MURPHY DECCA
2146 A640 dual std mono 8.5% | MS1700 2001 2020 2401 mono 8.00
Bush A792, A793 single std mono 8.5% | MS2404 2420 2424 mono 8.00
A774 single std mono 8.50 1210 1211 1511 portable 11.50
AB16 solid state mono 9.00 | GYPSY portable 1150
Z712 T16a T16b mono portable 9,00 | CS1730 1733 colour 8.00
AB23 AB23b AB23av colour 10.00 £S1830 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
ns P.O.A. | 110, 130 series 8.00
WINDING PHILIPS
T20A T22 2179 126 551 | 210 300 series mono 8.00
FERGUSON HMV MARCONI 320 series solid state mono 8.50
1590 1591 1592 1583 mono 8.00 | G8 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 9.74 | K72 Lopt 9.00
3000 3500 EHT or SCAN P.O.A. | KT3Lopt 10.60
8000 8500 8800 "0
KB-ITT
m 929683 :gg ‘;55: VC200 VC205 VC207 mono 8.00
9800 TX9 TX10 P.OA | VC300 VC30I VC302 portable 8.0
CVC1 CVC2 colour 9.00
G.E.C. CVCS CVCT CVC8 CVCS colour  9.00
2047 to 2105 3112 to 3135 8.00 | CvC20 series colour 9.00
“GAIETY” FINELINE 800 | CvC30 CVC32 series colour 8.00
2114 portable mono 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
Slr‘:ﬁLE STD solid state 90° 8.50 Tidman Mail Order Ltd.,
DESIT, GRUNDIG, TANDBURG,

TELEFUNKEN, FIDELITY, 236 Sandycombe Road,

KORTING, TYNE, B+0. Richmond, Surrey.

H:;'(:).N;"c.()plpﬂl;((:)‘::::l’s Approx. 1 mile from Kew Bridge.

{Midiand) Ltd. Phone: 01-348 3702
416, Moseley Road, Mon-Fri 9 am to 12.30 pm.
Birmingham B12 9AX. 1.30 to 4.30 pm.
Phone 021-440-6144 Sat 10 am to 12 pm.
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Tropospheric reception from Denmark ch. E8 on December 4th, showing progressive reduction of the bandwidth fromé6to 3
to 2MHz to reduce interference, using the equipment described in the February-April 1982 issues of Television.

1727 local time (1657 Sunday) with closedown at 2230/
2300 (2400 Friday/Saturday). The system B PAL
transmissions are on ch. E7, the test pattern carrying the
identification “KANAL 7” at the top and “RTL PLUS”
at the bottom. It’s expected that ch. E24 will also shortly
be used.

Denmark: The experimental South Jutland service TV
Syd will continue until next year. If successful, this could
lead to full regional Danish TV. The main transmitter is at
Sonderjylland on ch. E7 with 60kW e.r.p.

Satellite News

Luxembourg has applied to the ITU for permission to
use four channels at 10-7, 10-95, 12-5 and 12-75GHz.
The satellite would be privately funded and able to
provide reception using 1m dishes. Norway, Sweden and
Finland have reached agreement on the Tele-X satellite
project. Ireland is inviting organisations to tender to
provide the proposed Irish satellite TV service. It’s hoped
that this will be on ajr in 1987, with five channels.

The Indian Insat 1b satellite is apparently giving good
results. There will eventually be two TV channels, with
direct to community receivers as with the 1975-6 SITE
experiment via ATS-6.

The North American conference on satellite services
has confirmed eight slots for US DBS use in the 12GHz
band, between 61-5° and 175°W. These include spot beam
coverage of Alaska and Hawaii. The conference decided
on a service area signal strength of —107dBW/m? — the
USA had sought —105dBW/m?. The USA had also hoped
for more slots to cater for time zone variations. STC in the
USA plans to commence a five-channel 12GHz service
this autumn covering the N.E., and hopes that domestic
reception via 2ft dishes will be possible. Due to con-
gestion, domestic 4GHz craft are to use a reduced orbital
spacing of 2°. As a result, receiving dish specifications will
need to be tightened. Domestic dishes in the USA range
from 6-12ft and are usually of the prime focus type, with a
comparatively wide beamwidth. Whereas an 8ft dish will
work well with the present 4° spacing, with minimal
adjacent satellite/channel interference, a 2° spacing could
lead to problems, particularly with dishes of less than 8ft
diameter.

The US government has approved funds for the VOA-
TV service to Europe from the TDRS-1 satellite at 41°W.
Transmissions are expected to start this May/June. The
Home Box Office company has apparently acquired the
use of an ex-US DOMSAT which is being moved to
approximately 40°W, with test transmissions expected to
be in progress by the time you read this and a service
starting in March. The Television Entertainment Group, a
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consortium consisting of Goldcrest (UK) and four US

firms (including HBO), hopes to use this satellite to

provide a 24-hour programme of films, sport, pop music
etc. The HBO/VOA services would be in the 4GHz band,
intended for cable distribution.

From our Correspondents . . .

Bud Lloyd Bennett, now in Bahrain, is using two
stacked long Yagi aerials — Dutch Kamco type assembled
in Kuwait — and a 40dB head amplifier to receive the
714MHz signals from the Ekran satellite at 99°E. He says
that reception is weak, though improvements are being
worked on — including a notch filter to remove Bahrain ch.
55 which causes interference.

Nick Harrold has built a 12GHz unit, to the basic Chris
Wilson/Grahame Harding design featured in the Septem-
ber 1982 issue, and has received OTS using an 8ft. petal
dish (who said a petal wouldn’t work at 12GHz?). The
Satellite plc programmes are scrambled, but with sync
reinsertion a viewable picture can be received. The coded
sound is impossible to decipher however. Some days after
this reception the channel was transferred to the ECS-1
satellite. TDF-FR3 is still present via OTS, with the
cogwheel type scrambling illustrated in the January 1984
issue (page 126) and noisy SECAM. For 4GHz reception
Nick is now using a commercial 110° LNA. He reports
that AFRTS is received with good colour from the 1°W
Intelsat. RTM (Morocco) has moved to the 31°W Intelsat
(from 27-5°W) and is much weaker.

We've received another letter from Mel Thurlbourne in
the Falklands. He reports that TV signals are now being
received, generally from 1800-2100 local time, with the
aerial system pointed to the north. They are on chs. A2
and 3, most likely via SpE. Charlie’s Angels and Kung Fu
have both been seen — in colour and dubbed in Spanish!
An Argentinian news programme has also been seen. The
reference oscillator in the decoder needed a tweak to
obtain correct colour lock, and since then things have been
going well. Stanley residents use VCRs, to the UK system
I. The Cable and Wireless Intelsat link is now in oper-
ation, but for communications only.

Bill Cotterill (Tipton, W. Midlands) received most of
Europe, plus Jordan ch. E3, via SpE during the summer
months, using the TV-DX system described in the Feb-
ruary-April 1982 issues, a Hugh Cocks upconverter/
preamplifier, and a wideband Band I aerial (Ian Beckett’s
design, see June 1976 issue). For u.h.f. he uses a Jaybeam
JBX21 array, also a system L-I converter (see February
1983 issue). The early December tropospheric opening
produced excellent signals from France, Holland and
Belgium.
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POST A PART ELECTRONICS
236 FURTHERWICK ROAD,
CANVEY ISLAND, ESSEX

Telephone 0268 690868
ADD POSTAGE FOR OVERSEAS ORDERS.
Telex 99305 ROSSER G. ORDERS WITH AEROSOLS, PLEASE DD, 25p PER CAN.

B B 1 BN B B J§—-=:=s

TRADE COUNTER NOW OPEN

ORDERS DESPATCHED SAME DAY
ADD 60p P&P, THEN 15% VAT.

-
7 N

Thor 1001 20W (3500) 75t Safty Resisor 15 300 Mixed Resistors 1.50 10 Spark Gaps 1,00 | fre 1818t 30| EHT TRAYS
og Pye 147 +260 50p
Pye 713 Speaker 5" x 3" 7003 300 Mixed Ca 10-16 pin Quil IC Socket 90p | Te e Thorn 3000 550
Pye 713 Complete Tube Base Panel !Xe pacitors 1.50 P P | Thom 56.+1K+47+12 Thorn 8000 3.50
Pwltr_;ll;occust hld?(r &bLsads ‘ 25.35 150 Mixed Electrolytics 2.00 20 Assorted TV Knobs 1.00 Thorn 50+40+1K5‘6§ o 4500 .00
ye ontrol Knobs 4 for . 0 P| Thorn 6.
Thbe Buse Secket ITT CVC32 asp| 100 W/W Resistors 1.00 10-16 pin Quil to Dil IC Socket 909 Thom 128+1641K7 4+ | 11 oo )
Tube Base Socket Thorn 3000/8000 etc s0p| 20 Mixed Conv Pots 1.00 100 Mixed Diodes 1.00 | 116-+462+126 s0p( O™ i
IC Inserter 16 Pin 5001 40 Mixed 50 Mixed Mica Washers 65p | Thom 1204724300 | Thorn S600 6.00
Ayt o4 ixed Pots o 300 Mixed Resistors & Capacitors 1.50 S0p| Thorn 900/950  1.50
stal 4. H R H Ixe . .
EHT Lead & Cap for Spiit Diode Lopt sop| 20 Mixed Sliders 1.00 1016 pin Dil to Dil IC Socket  1.00 REM 2014458 p| Thor 1500 3 stick 180
Anode Cap 47p| 40 Mixed Presets p 1.00 | Pye 3R5+15+45 (113) | Pye 713 4 lead 5.83
Sanyo Anade Cap Assy + Lead. 12TCD-CT- IGGSp . f 50 Electrolytics & 50 Capacitors 1. v
Degause Thermistors. PT37P, ITT/GEC 20 Mixed VOR & Thermistors 1.00 1.00] .0 90p| Pye 713 6 lead  5.97
egause, VOR EZ350 P24 3000/300 20 Mixed Ferrite Cores 50p 20 Mixed Poly Caga%lt%s 1,00 | Shlins 2824662 2% 1 pye 725 635
asters Set o . . A I ns ulbs . ilips P
Double Fuse Holder on Small Pax Board 100 Mixed Ceramic Discs 1.00 CL LB D Thorn 350+20+148+ | Decca Bradford 5.0
20mm type 108] 90 Mixed Valve B 1 BF167 24 BFREZ 28 NKT276 20| k54317 1.40 | Baird 8750 1.10
Single Fuse Holder on Small Pax Board ixed Valve Bases .00 BRI 2 BFREl A NKIS 188 Thom 641410 928 oring AZ8i00 110
i 20mm type ) 5p Fi79 3 BFRET 2% 1902 | s e :
Direct Panel Mounting 20mm Fuse Acis % BCITI 9 BCER W0 gl % gy a orizi  zoe| Tom MIOMes 145 pnips gs (20 650
Clips {pair) 15p A 40 g 4 9 BF18] 20 BFRIT 28 RIS 80 Thorn 8/8500 Plastic =
Single Fuse Holder on Small Pax Board. €138 0 (LA eSS J BF184 N BFT42 0 RI039 80 145 IREED_G.
As per early 3000 mains input ACHIK 39 BCIT 2 BOXS 2 g 2 BF4 20 R2008B 140 MULTISECTION CAPACITORS
EHTjcabs Mot }5 ok % Bme 2 B W BRM 16 BAG8 40 RI0I0B 10| 100+150+150 200+200+100
ugs for "
TX9 Tubé Base and Panel t0|acs  ® BCmL 1 B % BFI% %6 BRR X RE0 T, 35028 20420047525
3K PSU PL22 edge connector. ap|ACUEK 4, BCIE a4 BDIR 4 BFI% 16 BO R2265 130 | 500 150450 350V 60p 350V 60p
+ Lum to PSU (New) AC128K BC24 15 BDI® s BFIY 15 BRYsz M K205 80|90 00,500 16+16 500V 45p
3K5 Complete Lum with all Plugs {New) ~ 2.00| AC188 38 BC208 9 BDI® 3 BFI® 19 BRCIIE 150 Rz % 325V 54p 50+50+8 300V 55
LM340 T12 on Heatsink 25p BFI99 15 BRCI6X 143 PRM43 25
M0 2 on Hoot Zp|Apie2 11 Boan B0 Bhm 16 BROUSS IS CClious % 32432416 275V 52p  100+50+100 350V 55p
?ﬁgoﬂ:‘h"uea;fi?kk 13" ﬁB}};’, ": SE%L 3 SB} "2 BF24 19 BUIZ6 110 RCAI6599125 zoo+2m+100;50:% 0p }goﬂ?swso Sassgvv ;;:
it oty W apiel ® BC@R 8 BDy M BREB A BUNT 105 RCA16600 1.40 | 100+50+150 350V 58p 2500 +2500 (Thorn 8K)
e’ PlADIG2 3 BC2SL 8 BD23 718 BR4 9 BU08 115 RCA16799113 (400+400 200V 72p 63V 12
6MHz Ceramic Filter 25 32+32+16 350V 52p 150+150+100
DL700 (Philps) Chroma Delay Line Yop|AD2SS 105 BC20A 15 BD24 @ BRAI 21 BUMBA L5 RCAISB01AZ|SorRrie,, oy O 30V 180
DL50 Chroma Delay Line 100 | AF127 45 BC251 8 BD2Z 4 BFSS 10 BU32BA 130  RCA168021.38 350V 700 200 +47 250V 65
Lum Delay Line 100|AF3® 3 BCzzA 20 BD2zs sz BR®S 20 BUKT 170 S129 228l o0 300 ef £ Tem 17sv ’
85/ Lum. Delay Line 85p |AF33 41 BC2%4 3 BD22 50 BRS 28 BU4WS 276 S28000 1251905 500109 ® Thom Tx9 1.00
Piastic Cover for 3KS SP8385 Sp| AU 210 BC30Y R BD2V 60 BF259 28 BUSM0 230 S6080A/B350 350V 70p  175-+100 +100 350V
% ggic: CGJr?:nldI%?ﬁtwl 10K :gn BCIO7 15 BC3® 31 BD2¥ & BRN % BUS6 246 TBOS0V  130{2004100 325V 65: Thom 3K5 225
O
1500 Metal Chassis Supports Pair wp gg:g :g 50307 o 88237 > SFF?{;; g 2:1182%7 23; %g%tll :g ;851?00 10043&/ o 4(1) 4(I]V Thorn 250
Thorn 8K Focus Pot 24 6 8 BOZ® B Pl W CimB 9 Ty 14s| v e Phiies 811 150
Thom 4000 Focds Pot Z39|BCis 16 BCy e B2 s BRKGE M CUEB 2 TV p__ Philips
Thorn 1800 SW (3Ks) RIs2 j0p|BC7 21 BGZ7 18 BD2M & g O ToEY 1 CAN TYPES
BC125 26 BC328 18 BD2BA 81 e fr E%S B i Vo100 6omF 250v 50p 1250MF 40V 50p
SERVICE AIDS BC126  Z3 BC3y 17 BD38 BF39 ! E 8 5 TW‘W 10| “oMF250v  50p 1250MF 50V s0p
Ambersil MS4 Silicone Grease 1202 215|BC138 27 BC3’® 17 BDA® 7N qu; :7 MEw A :Uu T:g? g 2MF 275V 50p 1500MF 70V Thorn 3K
Ambersil Fraezer 120z 199 |BCH1 34 BC7 s Boey @ BMZ @ MEMZ S0 T 5OMF 275V 50p 1.00
Ambersil Amberiube 6oz 1.89 | BC142 N BC3M 8 BD5®2 120 4 ME2 g o lmmg 150V gSp %m; 100V 1505
Ambersil Ambertron 160z 1.95 BC143 3 B 8 BDs89 120 RSD SR MUZ501 g2 % T|p33 ) }QMF %ﬁ& 7g" 2200MF 40V Thorn 42"
:mgarsilI Anti—S';atic Screen Cleaner 7oz 1.95 ggx :g Sgg 13 gg%;s 1‘2 SRS 35-; m@%‘z 224!; TIP31 35 | 220MF 400V Thon Qg ° 95p
mbersil 40 + Protective Lubricant 14.10z 2.15 13 5
Ambersil Amberclens Foaming Cleaner 1302 1.26 BC149 12 BCASO % BDI % gzg? g mj%g g ;:g g 220MF 450V Thorn 'dl((] %%MF 2(‘?/, 253
Ambersil Circuit Lacquer 140z 2,15 | BCI 16 BCaG3 2 30x10 o 130 3000MF 30V 65p
BCIS4OR 16 BC546 8 BOY20 109 BFS%6B 35 MIE2S 140 TIPAL 42| 4onyp 350y Thom 8K J300MF 16V 50p
FUSES BCISAYL 16 BC47 12 BDYsz o9 BFS% 15 MJE0SS 150  TIP42 % 100 B0OMF 25V 60p
BCIS? 12 BCM8 12 BR37 20 BFEM 16 NKT2W 8 TIPIO 81§ gopme 250v Prim 4700MF 16V 2p
50MA 0 for 70p 250MA 10 for 65p [ BC158 12 BCS49 8 BFIX3 2 BFIS NKT241G 8 TIS91 5 8(% ) 80p 4700MF 40V 75p
gégmA A/S 11% ;or 33., ;gow\ }g;or ggp BC1S9 15 BCSS) 10 BFIS4 2 BFRSZ 31 NKT241Y 8 ZIXS50 % MF 250v 70p
or r
1A 10 for 50p 10 10 for 50.': INTEGHATED CIRCUITS TBA! 265 TDA2522 2.10 | AM-L5-200 Mono Scancoils Sanyo 1.00
254 10 for 100 20A 10 for 50p | BRC130 SNT6013ND 180 TBASI0 190 TDA2530 251 [ M-LS 145 Mono Scancods Sanyo 1:00
3.15A 10 for 100 504 10 for 50p | BRC3064 10 SN 180 TB, 126 TDA2540 350 | 4-2761-M570 Scancolls Sanyo 1.00
BROMAN 100 Shme’ 300 Teamo 152 DR 330 Thom 4o Cot 1101 273 2
THICK FILM RESISTOR UNITS ! . ! : 50 12 AZ581 3.00 f Thom 4000 Coil L701 P
3500 Thorn (5 Pin Connection) video 1.70 | CAY 158  SN7613IN 158 TBA560C 1.50 TDA2591 1.96 | Pya 713 Coil L831/832 65p
1 ; [M1306P 148  SN76226N 125 TBAG4 205 TDA2571A 2.00 | Phiips G8 Cof L482 Late Type 65p
4000 Thorn (4 Pin Connection) 1.90 | mLz31B 220 SN76ZIN 100 TBAGSI 250 TDAX 2.90 | Phiips G9 Luma Delay Line 90p
ML2378 200 SN76530P 130 TBA720A 249 TDA260A 1.50 | pye 713 Luma Delay Line 90p
Thorn Mains TX 3000/3500 7.50 | ML239B 286  SN76545 140 TBASOO 1.62 TDA3! 6.00 | convergance Yoke Assy ATI023/05 5.90
Thom Mains TX 8000/8500 10000 | MCI327AP 125 SN76622N 100 TBASX 208 TDA9503 2.90 ] -
K"om g_o_P_}x g%g/gm 350 mgiggg 1":;0 gmggggm ggp Tgﬁ?so :gg Eﬂgg 3.48 | [TT CVC8 On/Off Switch 65p
orn Scan 500 6.00 p g 1 1.95| Thorn 3 P 1.
Thomn EHT TX 300v3500 600 | MCI4516BCP 50p SN76744 18 TCAZIOSA 105 MC14426P 480 |Tn°cvc59°%,f,0§?s’ﬁgh+f§‘;?§ 955
| Thorn LOPT 9600 1200 | SAATRS 720 TATIP 100 TCA270C 105 MC14429P 450 L Y P
Thomn LQPT 1615 725 | SAATIZA 450 TA7109AP 280 TCA270CQ 105 MC1ds14 5,00 | Philips G8 On/0ff Switch 65p
Thorn LOPT 1590/91 725 |SAA5010 6.00 TAAG! 1.40 TDA1004A 400 UAT758PC 250 Thorn 373500 A1 Switch 50p
Thom LOPT 1890791 725 | SL432A 180 TBA120B 120 TDAIG3ST 350 LA1008A 266 | Thorn 4000 A1 Switch 50p
Thom LOPT 8000 980 | SL1430 250 TBAI20C 120 TDAIG37 272 ULN2165 130] Korting Shift Pot 5002 65
Thorn LOPT 8500 980 | SN15846 50p TBA120CQ 70p TDAI70S 150 ULN2216A 125 oring v ; P
Thom LOPT TX9 385 | SN74123N 65p TBA120S 7o TDATZ0 242 UPC1365C 575 2-5A Push to make on/off switch  15p
Pye LOPT 713 1000 | SN74154N 140 TBAI20U 1.00 TDAI270 276 SC88P 1.40
Pve LOPT 725 985 | SNT600IN 140 TBA3%S 1.00 TDAI32] 253 SCes11P 140 DIODES
GEC LOPT 3113 740 SN76110N 1.14  TBA480Q 140 TDA2002 2.80 SWi5s3 2.50 AAIN2 8p  INAODG 5
g'a?\dvi IS.BI;’ITLRH_@T&%?/% 12;-‘; Thom B‘I‘BKS ex equip panels Th?rn‘:l/.’iKS ex equip panels Thorm 4000 PSU panel ex-| AANS sp IN40O7 6p
Semo LOFT AV Wi+ 730 | pUT 208 PR ags  ftow 231 A8 o e
Philips LO 130 | 8 535 LT8 37 Thomn 3KS beam limiter board 8p P
Sanyo LOPT(CW21)4-2751447(I) 500 | Dosoder 100 Video 250  new 175} BAIS4 sp INSHM9 140
T LOPT CVCS-9 960 | Thorn 9K Chroma 200 Thom 3G PSU bottom board BB1® 8p 15025 ]
ITT LOPT CVCas 375 | Thom 9K ex equip panels FTg 275 PC206 now BRI 4gp IS13) %
Baird 8750 1025 | pgy 1200 0y 3¢ 175 Thom 35 IF panel new 300 BT106 1.50 151658 8p
Baird 8752 1025 | pacoder .00 Conv, 3 300 Thomn 3/3KS. EHT & ™ BT116 1.00 MRA8S4 35p
.00 Conv. 3K5 375 om scan TX +
Korting AZ9100 1025 | gy, " il RZONB on alum chassis ex-| BY1Z 12p SKE1/R 20p
Koring B%2110 1028 Thomiaxsjlexileauip Jrase) Autovox Decoder FG/01 pow 180| BY204 26p  MCR40S 35p
orting oxe BY2 NA444 |
?omng ?TZ'%:% 1025 ?ﬁz‘::e{xg main panel 575 Th%n&woo Convergence pgq’asl T;‘:r':sws'(f’ damaged FTB 10" BYX;/W ﬁ: sm-, 1‘3:
{ ex- (+]
Sgr‘ngg\s V11551 :2%;’ Complete (no tuner} ex- i Thomn & 8KS damaged decoder IN60 8p ZX150 12p
Siemens V1823 n7s [factory 0L for spares 225 N0 o G o
Zanussi BS2222 1025 | |3HF TV Aerial for portable 50p Coax Plugs 10 for 1.65 sl R e
Zanussi BS2223 1025 | ndoor Aerial Parabolic Type Refl P Band Changs S 10p | 1N Rt S
Salora FRO0S7 1025 Type Reflector and Change Switch Assy, Pye 725 40p | INAOD3 4p TOD3FBOOH 2.80
Salors FRO29 1025 | 10 Help Combat Ghosting Problems 2.50 Flush Mounting TV/FM Diplexer 1.00 | |NAOD4 5p  TD3FBOOR 3.00
Line Connectors 38p Switched Flush Fitting Aerial Cutlet 1.00 | IN4QOS 5p BY255 300
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UNIVERSAL PROGRAMME SELECTOR FOR VARICAP TUNING

UK Regd. Design No. 1006611

6 way interlocked d.p.

switch 100 K tuning -
potentiometers

Top quality through hole
plated pcb

Dimensions: 5" by 23" by 1"
Ideal for replacement when
original parts are obsolete or
unobtainable

Template guide supplied for
drilling of your own fascia

design

Range of pre-cut and drilled
fascia/ mounting kits for

selected TV chassis enabling

our unit to be fitted without
further cutting drilling or

SEND LARGE S.A.E.
FOR FREE CATALOGUE

4 We supply the following:

Programme Selectors, Tuners,
Triplers, Transistors, Resistors,
Capacitors, Integrated Circuits
further cutt including European and Japanes_e
Al orders despatched same types, Plugs, Sockets, Motors, Drive

day Belts, Audio and Video Connectors
DIRECT REPLACEMENT FASCIA/MOUNTING KITS and MUCH, MUCH MORE.

Type 30-80 Replace 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 ALL ORDERS DISPATCHED
Type 100 Replaces 8 position touch tune selector (AEG SAS 660 SAS 670) as WITHIN 24 HOURS

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

SELECTOR £1 1 + VAT - FASCIA/MOUNTING KITS (each) £2 + VAT

ALDERSON-JAMES LTD.

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

TELETRADERS

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

—
VIDEO HEADS =55

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

VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE
VHS Part No. 4HSS (15mm Centre Hole) £29.95 EACH
BETAMAX Part No. PS3B £38.95 EX

REPLACEMENT KIT (14 Pieces Boxed) £ 8.25 VAT

PLEASE ADD 15% V.AT. PLUS P. & P. £1.50 PER ORDER

OUR FULL CATALOGUE AVAILABLE ON REQUEST.
Please allow between 14 and 28 days for delivery.

AUDIO + VIDEO HEADS - MOTORS - PARTS .
Suppliers to most U.K. Distributor/Service Organizations

THE MONOLITH ELECTRONICS CO. LTD
5-7 Church Street, Crewkerne, Sormerset TA18 7HR, Englend
Telephone Crewkerne (0480) 24327 Telex 46306 MONLTH G

The Best Quality Sets Available
Anywhere

Philips G8 550 £35
GEC & Pye Hybrid £5
Grundig Solid State £20
Decca Bradford £10
ITT CVC 5,8,9 £25

T LR T T T
U TR I T

MAIL ORDER ADVERTISING

British Code of Advertising Practice

Also Philips G9, G11, ITT CVC 35, 45, 50,
Adverti: in this p ired fi he British Code of A isi

Thorn 9000: 9600: 9800/ BUSh T20 ;::;’ica. In respl:c: c:: mail order a?irvee:’ig:rl:\eaml: vil:\r:a:a";t;:elv?s p"alilg in ad:alr)me,dl\;!eantl:st;gg

requires advertisers to fulfill orders within 2B days, unless a longer delivery period is stated.

Where goods are returned undamaged within seven days, the purchaser's money must be
refunded. Please retain proof of postage/despatch, as this may be needed.

All sets complete with excellent cabinets
Full spares back-up of tubes and panels —
send for list e.g. PL509 £1, PY500 £1

Mail Order Protection Scheme

If you order goods from Mail Order advertisements in this magazine and pay by post in ad-
vance of delivery, Television will consider you for compensation it the Advertiser should
become insolvent or bankrupt, provided:

(1) You have not received the goods or bad your money returned; and

{2} You write to the Publisher of Television summarising the situation not earlier than 28 days

Bulk terms to other wholesalers
kGRS, « AR g
THENO.1 WHOLESALERIN THESOUTH

from the day you sent your order and not Iater 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.

We guarantee to meet claims from readers made in accordance with the above procedure
as soon as possible after the Advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct response to an advertisement
in this magazine not, for example, payment made in response to catalogues etc., received as a
result of answering such advertisements. Classified advertisements are excluded.”
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The CED Video Disc System

The RCA CED (capacitance electronic disc) video disc
system was launched on the US market on March 22nd,
1981. It was said to have been the biggest product launch
in business history, and was the outcome of substantial
research and development expenditure by RCA over a
period of many years — RCA are reputed to have invested
more in their video disc system than in the development of
the NTSC colour system (shadowmask tube and all).
RCA’s work on video disc systems started in the early
sixties, and the decision to go ahead with the capacitance
system was made in 1978,

Acceptance of video discs in the USA was slow to start
with, though greater success has been achieved more
recently following price reductions. The CED system was
launched on the UK market last October, with discs
manufactured by RCA and players produced by Hitachi.

Basic Principles

The information on the CED disc is carried in a V-
shaped spiral groove and consists of frequency-modulated
capacitance variations. These variations take the form of
vertical undulations along the track. Fig. 1 shows the
principle. The disc is 12in. in diameter and is housed in a
protective plastic caddy. It’s removed from the caddy by
the player and is never touched or removed from the
caddy outside the machine. The caddy contains brushes
that clean the record automatically upon insertion and
removal.

The disc is conductive and is tracked by a diamond
stylus (for durability) to which a metal electrode is
attached. Thus the disc forms one capacitive plate and the
metal electrode the other, the groove undulations produc-
ing capacitance variations of the order of 10“pF. These
undulations are approximately 850A deep (it’s their fre-
quency that varies). The electrode tip is typically 2,500A
thick and the diamond tip straddles several undulations at
once - it’s important to appreciate that the diamond tip is
merely a carrier for the electrode and doesn’t “play” the
disc in the way that an audio stylus does. The plastic disc is
made conductive by adding carbon to the compound from
which it’s pressed.

The stylus tip electrode is connected to a tuned line
resonant at 890MHz. This forms part of what is called the
resonator assembly, which also includes an 896MHz
oscillator whose output is coupled to the stylus driven line.
The circuit is shown in Fig. 2 and the action in Fig. 3.
Q101/C105/C106/L.105/C108 form the 896MHz oscilla-
tor whose output is coupled by L103/4 to L102, the stylus
driven line. The capacitance variations at the stylus tip
alter the resonant frequency of this line slightly, as a result
of which the position of the 896MHz oscillator’s signal
shifts up and down the trailing slope of the 890MHz
response curve. The result of this is amplitude modulation
of the 896MHz carrier. Since the depth of the undulations
in the groove is constant, the amplitude modulation is

- constant. But the rate of the amplitude modulation varies,
thus producing an f.m. output.

L101 couples this amplitude modulated carrier to the
peak detector diodes D101/D102. C103 filters out the
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carrier and the result, at the base of the buffer transistor
Q102, is an f.m. output carrying the information stored in
the disc’s groove.

This is fed to a preamplifier before being sent for
splitting into audio, chroma, luminance and DAXI in-
formation — all the signals are f.m. An automatic fine
tuning signal is taken from the preamplifier circuit to
varicap diode D103 to maintain the average centre fre-
quency, i.e. to ensure that the 896MHz signal remains at
the centre of the falling slope of the basic 890MHz
response. The detected output from the arm must now be
processed.

Processing the Sound Signals

Two subcarriers, 711kHz and 898kHz, are used for the
sound signals. A block diagram of the sound processing
system is shown in Fig. 4. Filters separate the two signals,
the first of which carries mono sound with a mono disc or
L+R (the same thing really) with a stereo disc and the
second L—R with a stereo disc. On bilingual discs or discs

Diamond stylus Output via flylead

Metal electrode

Groove
undulations

Conductive
disc material

Fig. 1: Cross-section showing the stylus resting on the base

of the V-shaped groove. The groove undulations, which
cause capacitance variations, vary in frequency.
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Fig. 2: The resonant circuits and detector used to retrieve
the . m. signal from the disc.
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Fig. 3: Principle of signal retrieval. The frequency of the
890MHz resonant circuit varies with the disc capacitance
variations, giving rise to an amplitude moduated carrier.
The amplitude modulation varies in frequency.
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Fig. 4: Block diagram of the sound processing system.,

with two sound tracks the main track is at 711kHz and the
subsidiary one at 898kHz. The bandwidth is 30-15,000Hz,
and the signal-to-noise ratio can be improved by 20dB by
the use of CX noise reduction, which is a feature of some
discs.

Video Signal Processing

The video signal processing system is shown in block
diagram form in Fig. 5. A 1-5-9MHz bandpass filter
passes the composite chroma/luminance signal to the
video f.m. detector. The bandwidth of the demodulated
luminance signal is approximately 3MHz, with the
interleaved chroma signal on a 1-52MHz subcarrier — near
the centre of the luminance bandwidth. The non-linear
aperture correction system is used to eliminate phase
modulation of the video signal by the 711kHz sound
carrier. The technique used is to filter out the 711kHz
component, invert it and then add it back to the video
signal to provide cancellation.

The dropout compensation can replace up to three lines
before signal degradation becomes noticeable.

A CCD (charge-coupled device) comb filter is used to

separate the luminance and chrominance signals - this is
the standard PAL delay line technique, though in solid-
state form. Because of the wide bandwidth of the CCD
filter the chrominance output contains low-frequency
luminance information. This is separated by a 1MHz low-
pass filter and added to the luminance signal.

The 1-52MHz chroma signal obtained from the 3MHz
low-pass filter is mixed with the output from a 5-95MHz
voltage-controlled crystal oscillator to obtain a 4-43MHz
chroma signal which is then phase altered to the PAL
standard and added to the luminance signal for sending to
the u.h.f. modulator. This produces an output for feeding
to the TV set’s aerial input socket.

A 4-43MHz crystal oscillator and phase detector are
used to control the 5-95SMHz oscillator. The phase detec-
tor’s output is also used to operate the jitter servo circuit,
whose purpose is to maintain a constant stylus-to-groove
velocity in order to compensate for such things as warped
or eccentric discs or an off centre hole. The result of such
defects would otherwise be varying colour or horizontal
instability of the picture. In addition, the outputs from the
4-43MHz and 5-95MHz oscillators are mixed to produce
a 1-52MHz clock signal for the CCD comb filter i.c.

Another output from the 3MHz chroma low-pass filter.
is the DAXI (digital auxiliary information) signal, which is
recorded on lines 20 and 333 during the field blanking
period. This information is used to tell the machine if the
stylus is tracking correctly, whether a mono/stereo or
bilingual disc is being played and also, by checking the
field number, whether the stylus has kicked back one or
more grooves ofr, in visual search, whether the stylus is
kicking forwards or backwards correctly.

The Mechanics

The arm is a lateral tracking one driven by a d.c. motor.
To ensure that the stylus remains centred in the groove,
the position of the output signal coupling flylead is
detected: if this moves off centre from the arm, due to the
arm being ahead of or behind the stylus, an error signal to

TikHz Phase Synch T1kHz Clock pulses
BPFF shift [ det o BPF
Luminance
J signal
i De-
r Comb filter 1C + | 3MHz + emphasis
Non-linear 1-5-3MH FM 4MHz LPF an
aperture [~ 7o - clamping
Input correction BPF det LPF
from 64uS
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q line video
to UHF
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Fig. 5: Block diagram of the video signal processing system.
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correct the arm position is generated. Fig. 6 shows the arm
servo system.

The disc rotates at 375 r.p.m. on a turntable driven by a
three-phase direct-drive d.c. motor containing an eight-
pole rotor. The motor does not need to be locked to the
mains frequency. Motor rotation is detected by a printed
coil which generates a frequency proportional to the
motor speed. This is used to control the motor speed -
three Hall elements generate the three-phase drive
current.

The arm assembly with the cartridge and stylus is
interesting. It contains the stylus position sensors and
three coils — the kicker, lifter and jitter coils. The kicker
coil makes the stylus jump one or more grooves either
forwards or backwards. It works by pushing (electromag-
netically) on a small permanent magnet mounted near the
stylus. It’s used during search, pause and to nudge the
stylus if it sticks in the groove. The lifter coil is used to
lower the stylus on to the disc — only the stylus is lowered
on to the record, not the arm assembly, unlike an audio
record player. The stylus is also lowered on to a cleaning
pad each time a disc is removed from the player. Power is
required to lower the stylus: in the event of power failure
the stylus rises automatically to prevent possible damage
to the stylus or disc. The jitter coil moves the stylus
forwards or backwards slightly in the direction of the
groove, momentarily altering the relative stylus-to-disc
speed to compensate for wow and flutter.

Practical Points

So much for the basic player. Now for a few practical
points on the Hitachi range of models. There are three
machines, the VIP101P, VIP201P and VIP202P. The
VIP101P provides mono sound reproduction only. Fea-
tures include pause (without picture) and x16 forward
search. The VIP201P and VIP202P provide mono, stereo
or bilingual sound reproduction (depending on the disc)
with %120, x16 and x4 forwards and backwards search,
pause (without picture) and step (a sort of freeze frame).
The VIP201P has eleven-function remote control while
the VIP202P has an optional wired eleven-function re-
mote control system.

The X120 visual search is not visual search in the same
sense as with a VCR. In this mode the arm travels across
the disc rapidly, the stylus being lowered at intervals to
sample the picture for a few fields — a sort of peep search.

. The position of the arm on the disc is indicated by an
LED fitted to the end of the arm. It’s viewed through a
window along the front of the machine. There’s a rough
scale in minutes along the window, to give an idea of how
much playing time has gone — the maximum playing time
is 75 minutes per side. Whether side one or side two of the
disc is being played is also shown on the front: this is
detected by a microswitch at the rear of the machine and
is necessary because the disc can be inserted in the caddy
either way up.

Once the machine detects that a disc has been inserted
and the caddy removed — by correct sequential operation

Error Arm

voltage drive
Stylus motor
flylead . Motor
_ Add Amplifier drive

control

Stylus /
output i
sensor 0802

Fig. 6: The arm servo system.
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Photo-interruptor
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switch
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(raises and lowers disc)
Fig. 7: Some of the mechanical aspects of the player

discussed in the text.

of the door flap microswitch and a microswitch at the rear
of the machine - the disc is lowered to the playing position
and the arm moves across to the start of the disc. A metal
plate attached to the arm passes between the two halves of
a photo-interruptor: the plate has a hole in it, the position
of the hole determining the set-down point. This plate can
be adjusted using a test disc.

The cartridge/stylus can easily be changed by removing
a small plastic cover on the top left of the machine,
unclipping the stylus cover, pulling out the old assembly
and dropping in the replacement. Also housed beneath
this cover is a transit screw and spacer. These must be
fitted whenever the player is transported, and removed
prior to its use. The arm assembly complete with coils,
tuned line, oscillator and preamplifier is considered by
Hitachi to be a non-serviceable item that should be
replaced complete.

Apart from these components the rest of the electronics
are mounted on a single large panel in the top of the
machine — the top can be hinged up and locked in the
vertical position for servicing. A word of caution here. If
the machine is operated in this position with a disc in
place, you could well drop something on the disc, ruining
the disc and possibly the stylus. If it’s necessary to operate
the machine with the top off, remove the cartridge/stylus
assembly and trick the machine into loading by operating
the two microswitches and the photo-interruptor in the
correct sequence.

When you press reset, the arm returns to the rest
position and the disc unloads ready for removal. If the disc
is not removed, it will be lowered back into the play
position and rotated after a few minutes. This is done to
prevent the disc warping due to heat in the machine. The
disc can be unloaded by pressing reset again.

Sound and Picture Quality

What does all this technology give us by way of picture
and sound? Well, the quoted bandwidth is not significantly
different from that of a VCR, and having seen the picture
quality I'd put it at about equal to the better VHS
machines, no sharpet but with perhaps slightly better noise
performance. The sound is of course vastly superior,
though I've not yet heard the new Panasonic machine with
hi-fi, helically-recorded sound. Although the price is haif
that of a VCR, it doesn’t of course record. Neither does it
have the improvement in picture quality and the extra
features available with LaserVision, though you have to
pay extra for all that.
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Teletopics

8mm VIDEO

The 8mm video system, which has been developed for use
in light-weight camcorders, is to be introduced by a
number of firms later this year. Several firms have re-
leased details of their plans following Kodak’s worldwide
announcement of its intention to enter the field with the
Kodavision series 2000 video system. Kodak have also
gone into the video tape market, with a comprehensive
range of open-reel and cassette tapes. Kodak’s tape is
being produced by TDK while the camcorder and its
associated equipment will be manufactured by Matsushita.

Matsushita camcorders will also be sold by General
Electric (GE) in the USA, where RCA will be selling
Hitachi manufactured camcorders. Sanyo have also an-
nounced their intention to enter the 8mm camcorder
market in the USA and have already exhibited prototypes.
In Europe, Philips have brought forward plans to launch
their VKR8500 8mm camcorder, with a possible launch
date as early as June.

The Kodavision camcorders weigh about 5lb each
(there are two models), are easy to carry and use, and
share several features including a fast f/1-2 6:1 power
zoom lens, a %n. Newvicon pickup tube, and automatic
white balance to adjust for colour temperature variations.
The two camcorders also feature fast forward and reverse,
five times visual search, and an electronic viewfinder — the
latter provides a miniature monochrome TV display. The
review feature enables the user to replay the last four
seconds of the previous recording, and both camcorders
‘incorporate automatic exposure control. Model 2200 fea-
- tures manual focus, two record/playback heads and a still-
frame capability. Model 2400 features an autofocus lens
with manual override, three heads for jitter-free still frame
and frame advance, and provision to “write” the date on
the tape as it's being recorded. The 2400 also has push-
button fade in/out control and backlight control.

A key item in the Kodavision system is the cradle,
which turns the camcorder into an easy to use playback
device. To play an 8mm tape, the camcorder is inserted in
the cradle which provides standard video and audio
outputs. The cradle also serves the function of camcorder
storage, and will charge the battery while the camcorder is
in situ — the cradle can also be used to charge a separate
battery to extend the equipment’s recording time. In
addition, the cradle is designed to include the optional

The Kodavision camcorder Model 2200.
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Kodavision tuner/timer, which has 105 channel capability
and offers twelve preset channel positions. The cradle is
compatible with existing 4in. VCRs so that the material
recorded on 8mm tape can be transferred to $in. tape and
vice versa. Most cradle functions can be controlled by a
remote control unit that comes with each cradle.

The Kodavision system is due for release in the USA
this summer and in the UK this autumn. UK prices have
not been decided, but on a rough conversion of the US
prices announced you could expect to pay some £850 for
the basic 2200 camcorder, £1,000 for the 2400, £120 for
the cradle and £190 for the tuner/timer.

JVC, who have also developed 8mm equipment, main-
tain that the goal of compactness is easier to achieve using
standard %in. VHS tape. JVC’s Video Movie VHS
camcorder (not Victor Movie as we called it last Decem-
ber) is now in production and has been launched in Japan.
Shipments to the USA are due to start this spring and to
Europe during the summer. It uses a VHS-C E30 cassette,
an ultra small drum and a new parallel loading system.
The pickup tube is a $in. Saticon.

It seems therefore that home video movie enthusiasts
will soon have on offer at least two competing systems —

_there’s also Betamovie, which was first to appear. As

regards price and weight, there will probably be little to
choose between them.

DBS CO-OPERATION

Last month’s leader discussed some of the problems of
starting a UK satellite TV service for direct domestic
reception. Since then, high level talks have been held at
the Department of Trade with representatives from the
BBC, the IBA, the Independent Television Companies
Association and United Satellites with a view to saving the
project from collapse. Senior government officials from
both the Home Office and the DTI were present. The
BBC has proposed a compromise plan under which the
two broadcasting authorities would share the costs of a
four-satellite system providing three TV channels. There
are both legal and practical problems, which are being
discussed by a tripartite working party headed by the

.managing director of the BBC’s DBS operation Bill

Cotton, the IBA’s director general John Whitney and
London Weekend Television’s chairman Brian Tesler.

STEREO TV SOUND

The BBC’s experimental stereo TV sound transmissions
from the Crystal Palace transmitter have been mentioned
before in this column. The outcome was that whilst a
second f.m. sound carrier, as used in W. Germany, could
provide a largely satisfactory stereo sound service with
terrestrial TV a digitally modulated second sound carrier
might prove to be a more attractive solution. The advan-
tages of the digital approach have since been confirmed by
tests carried out at the Wenvoe transmitter — this area was
chosen because the nearby mountains can cause severe
multipath propagation (ghosting) and it was considered
important to establish that digital sound signals can be
received satisfactorily under such conditions.

These tests have given very encouraging results. The
effect of multipath reflections was found to be very small,
the digital signal providing excellent stereo quality even in
areas of extremely low signal strength where the picture
was badly impaired by noise. It was also found that the
additional signal passed satisfactorily through the five-
station relay chain used to feed one of the remote valleys.
The conclusion is that the BBC’s digital system is fully
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viable. It uses a bit rate of about 700 kbit/s (sufficient for
two high-quality sound signals), the phase modulated
carrier being set at about —20dB with a sound-vision
carrier separation of about 6-55MHz.

A further full scale trial from Crystal Palace on BBC-2
is planned to ensure that the system will not give rise to
compatibility problems with the very wide range of
monophonic TV sets in use. Discussions are being held
with industry, the IBA and the Home Office to achieve an
agreed UK standard, but it seems that regular stereo TV
sound transmissions in the UK could be some four years
away.

SKY CHANNEL

Subscribers to Radio Rentals’ cable TV network at
Swindon are now able to receive five hours a night of
programmes from Satellite Television plc broadcast via
the ECS satellite. The transmissions can be received on a
10ft dish and the cable network operators pay Satellite
Television ten pence a month per subscriber. It's expected
that the service, which at present consists of mainly
American programmes, will shortly be available via other
pay-TV cable networks. Satellite Television’s main source
of income comes from advertisements carried on the
transmissions, which are also taken by cable networks in
Norway, Finland, Switzerland and Malta. The uplink is
from the PO tower in London.

NAMES

Morphy-Richards is a well enough known brand name that’s
never before appeared on a TV set. There are now two
Morphy-Richards 12in. monochrome portables however,
the T730 and T739. The latter in addition incorporates an
LED clock with 59-minute sleep feature. Some more
brand names that might turn up on the service bench in
the future. Saisho, sold by Dixons, uses Panasonic chassis;
Triumph, sold by Currys, uses Toshiba chassis; Solarvox,
sold by Comet, uses ITT chassis.

TRADE RESULTS

Figures for the third quarter of 1983 show CTV deliveries
ahead of 1982 by 6-5 per cent. For the first time there was
a fall in VCR deliveries, of 5-2 per cent, possibly reflect-
ing the effects of the Japanese-EEC import limitation
agreement. Monochrome portable deliveries increased by
23 per cent and an even greater increase in deliveries of
teletext equipped sets occurred.

During the first nine months of 1983 CTV deliveries
increasd by 20 per cent, with imports increasing from 31
to 35 per cent. It appears that there was a surge in imports
towards the end of the year, consisting mainly of Grundig
and ITT sets from W. Germany. There’s been a change in
the market, with imports accounting for a greater propor-
tion of large-screen CTV deliveries than previously.

VCR NEWS

The VHS system has been given a significant boost with
the announcement that leading US TV manufacturer
Zenith Radio will in future be marketing VHS instead
of Beta machines. Until now the VHS system has held 75
per cent of the US market.

Two keenly priced V2000 system VCRs have been
released by Grundig. The 1600 is a basic, simple to
operate top-loader with a suggested price of £369. The
two-speed Model 2080 is able to provide up to 16 hours’
recording/playback time in the half-speed mode. Features
include instant record (single button operation), a go-to
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facility, freeze frame with manual or auto advance, and an
eight-programme capacity which can be set up to a year in
advance. The suggested price is £479.

Heron Electronics have introduced a playback only
VHS machine. It’s manufactured by Funai and will be sold
under the Ingersoll brand name at a suggested retail price
of just under £300. Heron’s managing director Ron Sulkin
comments that with the large amount of prerecorded
material now available there’s a need for an inexpensive
player-only machine.

The latest addition to the Ferguson range is the 3V38, a
slim front-loader with a suggested price of £429. The
specification is similar to the 3V35 (£489) but without
remote control. ITTs latest Model VR3605 also retails at
£429. Panasonic’s latest models are the NV370 (£516-50)
and the two-speed NV688 (£633-50).

SCOPEX BACK IN PRODUCTION

Production of the Scopex Model 14D15 double-beam
oscilloscope and the 14D10 model with TV delay system
for line selection is now in full swing again, only a few
weeks after the acquisition of Scopex assets by Bridage
Scientific Instruments and the formation of the new
company Scopex Electronics Ltd. Enquiries should be sent
to Scopex Electronics Ltd., 63-65 High Street, Skipton,
North Yorkshire BD23 1EF (0756 69511).

EXPANSION IN WALES

Matsushita (Panasonic) have announced a £1m investment
plan for their Cardiff TV factory, where CTV production
is being increased from 600 to 1,000 sets a day. About
twenty per cent of the plant’s output, which includes radio
tuners marketed under the Technics brand name, is
exported.

GEC-Hitachi are to start production of 14 and 16in.
colour sets at their Hirwaun plant. Two new production
lines will be installed to produce the small-screen models.
At present about a third of the UK CTV market of 3-1
million sets a year consists of the smaller screen models,
a high proportion of which are imported.

EAST CORNWALL CATALOGUE

A new mail order/trade catalogue is available from East
Comwall Components. In addition to the usual items
there’s a comprehensive listing of i.c.s, multisection capaci-
tors, test equipment and tools. A retail shop is also in
operation at the mail order address — 119 High Street,
Wem, Shropshire SY4 5TT (0939 32689).

HEAD CLEANING

A new head cleaning cassette for use with VHS machines
has been introduced by Bib. It can be used wet or dry and
incorporates a new non-abrasive spun-bonded polyester
cleaning tape made to Bib’s specification. The cleaning
time is ten seconds and the cassette provides 35 cleanings,
i.e. about four years’ average use. Bib recommend regular
head cleaning after 40-50 hours’ playing time to remove
dust and oxide particules. The new cleaner has a recom-
mended retail price of £9-98 including VAT.

Issue 9 (December 1983) of Ferguson Feedback con-
tains a detailed article on head cleaning. Thom recom-
mend cleaning by hand, using chamois leather and either
isopropyl alcohol ‘(IPA) or Isceon (MMV3601). The
chamois leather should be wrapped tightly around a finger
and moistened with the cleaning fluid. Then clean the
heads and surrounding area by rubbing backwards and
forwards across each head six or seven times (don’t clean
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in the vertical direction or with the heads in motion).
Apply sufficient pressure for the head profile to be felt
through the leather. Finally rub backwards and forwards
six or seven times with dry chamois leather. Thorn
comment that the main cause of poor head cleaning is the
application of insufficient pressure to the head face.

MOVE TO REAR PROJECTION TV

Mitsubishi have added a 40in., rear-projection set, Model
VS400R, to their range of projection sets on sale in the
USA. The set features a wide viewing angle (120°), high
picture brightness (180 foot lamberts) and a 139-channel
frequency-synthesis tuning system. A six-element glass
lens is used instead of the conventional three-element
plastic one. Mitsubishi officials are convinced that there
will be a significant move from front-projection TV sets to
rear-projection types.

Sanyo have launched a 46in. rear projection set, Model
CVPI110T, in the UK. The set features a stereo sound
system delivering up to 10W per channel and uses three
7in. tubes each with its own lens. A suggested price of
£2,700 is quoted.

ITT RECEIVER-MONITORS
ITT have launched two new 14in. colour receiver-mon-
itors to meet the increasing demand from microcomputer

i

users. The basic RL2301/1 has RGBS inputs while the
RL2301/M also has provision for a PAL composite video
input and loop-through facilities. Both sets are equipped
for off-air reception. ITT comment that the use of RGBS
(RGB plus sync) inputs provides superior colour graphic
displays since the video input does not have to be
decoded.

DIGITAL TV TRANSMISSION

The BBC’s Engineering Research Department has been
carrying out tests on methods of reducing the information
rate required for digital television. It is generally assumed
that a basic information rate of 216 million bits per second
(216 Mbit/s) is required for a TV signal consisting of
separate brightness and colour components. The BBC has
recently carried out a field trial using a system that reduces
this rate to less 140 Mbit/s — the component signals were
passed through the British Telecom 140 Mbit/s digital
circuit between London and Birmingham. Two high qual-
ity stereo sound signals, using the BBC’s NICAM-3 digital

- coding system, were also transmitted over the circuit.

There was negligible loss of picture quality. During earlier
experiments composite PAL signals were passed through
a digital London to Birmingham circuit. The BBC’s next
target is a further bit rate reduction to 53 Mbit/s, the
eventual target being a bit rate less than 34 Mbit/s.

Vintage TV: The Ferguson 841T

Thorn have for many years been the UK’s leading indig-
enous TV manufacturer. The firm did not enter the TV
field at the outset however, and the earliest model appears
to have been the post-war Ferguson 841T. There were
two versions, with 9in. (MW22-7) and 12in. (MW31-7)
tubes — the e.h.t.s were 5 and 6kV respectively. They were
single-channel, t.r.f. sets for reception of the Alexandra
Palace transmissions. The design seems to have owed
something to radar practice, with lots of EF50 valves
(eleven) and a transitron oscillator as the field generator.

This was one of those models that had to be treated
with respect by the service engineer, the e.h.t. being mains
derived. Though the voltage was low by modern stan-
dards, it packed a hefty punch and could be lethal because
of the high current that could be passed. The chassis was
mains isolated however, by a single transformer that
supplied all the chassis’ power requirements. This had a
centre-tapped h.t. secondary winding (see Fig. 1) which
fed an FW4-500 full-wave rectifier. There was a 4V
filament winding for this and a separate 6V winding for
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Fig. 1: The Ferguson 841T's power supply circuit.
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the parallel connected valve (plus c.r.t) heaters. Then
there was the e.h.t. winding, plus a bit for the HVR2
rectifier’s filament. The arrangement of the e.h.t. rectifier
circuit was a bit unusual. The rectifier was connected to
the low-voltage end of the winding, with its anode re-
turned to the h.t. line. Thus the h.t. voltage was added to
that obtained from the e.h.t. winding. A string of 3-3M(
resistors was connected across the e.h.t. supply, providing
a constant load to improve the e.h.t. regulation and also
serving to discharge the 0-1uF e.h.t. reservoir capacitor.

One of the reasons for the comparatively large valve
complement (twenty plus c.r.t.) was the use of EF50s in
the r.f. sections. These all-metal envelope valves did not
have as much gain as the later r.f. pentodes that took their
place. No fewer than five were used in the vision r.f.
stages, the first two being common to the sound channel.
A further two were used in the sound only r.f. circuits. In
cases of low gain it was often necessary to replace most if
not all the EF50s. They tended to suffer from loss of
emission, and replacing one or two would make only
marginal improvement. Another problem often encoun-
tered with this type of valve was noisy and intermittent pin
contact. Fortunately in the 841T the five vision r.f.
pentodes were mounted in a row along the rear edge of
the chassis, and were thus easily replaced.

An EAS50 was used for vision demodulation, driving
another EF50 that acted as the video amplifier (see Fig.
2). Since the c.r.t. was grid modulated, the video output at
the anode of V11 was positive-going. The vision interfer-
ence limiter circuit operated on a time-constant basis:
large positive-going spikes caused the diode across R74 to
conduct, thus short-circuiting the output. The diode used
was part of an EBC33 whose triode section served as the
line blocking oscillator.

A
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An unusual feature was the use of d.c. restoration in
both the video feeds, to the tube and to the sync separator.
D.C. restoration in the latter path was required because
the sync separator had to operate with negative-going sync
pulses. This complicated the design of the sync separator
quite a bit — it had to be saturated during the video part of
the signal, then driven to cut-off by the sync pulses, thus
producing positive-going pulses at its anode.

A.C. coupling without d.c. restoration means that the
signal’s d.c. conditions vary with the content of the video
signal — a line with a predominantly white content will
have a different mean level than one that’s mainly dark,
due to the different proportions of the negative- and
positive-going portions of the waveform. Hence the
brightness level will float and the sync pulses will move up
and down. Another problem is the fact that the video
amplifier must be able to accommodate larger signal
excursions and be able to deliver about twice the output
required with a stable d.c. level. With an EF50 used as the
video amplifier, there was little gain to spare.

The use of a.c. coupling to the c.r.t.’s grid avoids the
problem of tube damage in the event of failure of the
video output pentode, and the inclusion of a d.c. restorer
maintains the correct d.c. conditions at the grid. Many
devotees in the early days maintained that grid rather than
cathode modulation gave superior results, but the com-
plications, both in the tube drive and sync separator
circuits, led to the general adoption of cathode drive.

The sync separator stage used an EF50 and this was
followed by a further EF50 which was used to amplify,
invert and integrate the field sync pulses. Yet another
EF50 was employed as the field oscillator. This was
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Fig. 2: The video amplifier and sync separator circuits, with
d.c. restoration in both feeds.

arranged as a transitron, with feedback between the anode
and control grid and also between the screen and
suppressor grids. The operation has been described before
in this series. The EL33 field output valve was RC coupled
to a transformer driving the scan coils.

The line timebase was simple indeed in those pre-
flyback e.h.t. days. The blocking oscillator’s output drove
an EL38 output pentode that operated as an amplifier
rather than a switch, with simple transformer coupling to
the scan coils.

The audio circuit was conventional, using an EBC33
and EL33 output pentode, but the negative feedback loop
incorporated a tone control. Sound was considered impor-
tant in those days!

One wonders whether there’s anyone left at Thorn who
can recall the 841T. It’s a far cry from the TX series!

VCR Clinic

JVC HR7700/Ferguson 3V23

The problem was no clock display. If the clock crystals on
the tuner/timer board are red ones, the first step is to
change them to blue ones. Other minor capacitor changes
have been suggested but are not essential. In this case
however these changes did no good despite the fact that
the timer microcomputer i.c. was deprived of clock oscilla-
tions. The culprit was in fact the microcomputer i.c.
itself. S.B.

Sharp VC8300

It’s not often that we get bounce backs, to adopt a phrase
from the world of TV repair. A certain Sharp machine
(VC8300) with a servo fault caused some concern how-
ever. The initial report was of a tracking fault after the
machine had been in operation for a couple of hours. So it
was soak tested, with the scope tied to the capstan servo.
A small servo adjustment seemed to cure the problem, a
fact that seemed to be confirmed by making a double
check from cold the following day.

Some days later it was back with us again, this time with
the complaint that the fault occurred just after switching
on. Again we gave it a lengthy soak test, with the scope
monitoring the capstan servo ramp and sample pulses at
TP711 and TP712. This proved that long-term drift was
present. The sample pulses started off high up the ramp,
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then slowly moved down over a period of three-four
hours. Further checks for capacitor or other component
value drift proved inconclusive, so we came to the con-
clusion that the trouble was due to the capstan motor. A
month or two later, when the customer was getting really
upset, a replacement motor arrived. A further soak test
confirmed that our diagnosis was correct. S.B.

JVC HR7200/Ferguson 3V29

I’'m not' sure whether this one has been covered before,
but to avid VCR fault collectors, here’s a beaut! This JVC
HR7200 (Ferguson 3V29) machine had a replay colour
fault: the colours were in horizontal bands, so they were
obviously not phase locked. I did puzzle initially why the
colour-killer didn’t operate, then discovered that there
isn’t one fitted — pin 10 of IC403 is left open-circuit. The
colour phase-locked loop is in IC403, which was soon
eliminated. So was the 4-435571MHz crystal as it
measured correctly in the record mode. With the scope
connected to certain points the colours would lock, giving
normal playback colour bars. This proved that the a.p.c.
loop could be locked. The question remained as to why it
wouldn’t do so.

There are two phase detectors in 1C403, the a.p.c. and:
ident detectors. Both are fed with gated burst, at pins 14
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and 13 respectively. The only difference is that the input
to pin 14 goes via a 90° phase shift network. A scope
comparison showed that the phase shift was correct, and’
the only discrepancy we could detect was in certain
voltage readings. Pin 1 was at 5-9V instead of 5-6V while
pin 14 was at 6-04V instead of 6-4V. These could be put
down to tolerances. We eventually found that C462
(15pF), part of the 90° phase shift network in the feed to
pin 14, was resistive, though of the correct capacitance
value - it measured a few hundred kQ2 on the AVO.
Note that the circuitry around pins 13 and 14 of IC403
is high-impedance. Thus readings here will be valid only if
a X 10 scope probe or a high-impedance digital voltmeter
* is used. S.B.

JVC HR2650

The complaint was that when editing by either insert or
audio dub the original sound was erased. Before starting
on any repair work we had to make sure that the customer
was doing the right thing. On this machine the camera
records sound on ch. 1 or if stereo chs. 1 and 2. The tuner
records on both channels. Now when audio dubbing or
insert editing it’s possible to select to over record both
channels or ch. 2 only. The customer complained that with
the switch in the ch. 2 dub only position and then insert
editing a title on to his tape all the original sound was
erased, whereas the original sound on ch. 1 should have
been left alone. A cross check with a stock machine
confirmed that this should be so, the ch. 1 sound remain-
ing untouched. In the customer’s machine it was erased.
A tuner recording was made and a further check carried
out using the audio dub facility. Ch. 2 was over recorded
and ch. 1 fully erased - but a small amount of the original
sound could still be heard on ch. 2! The fault? Well, the
ch. 1 and ch. 2 audio erase heads had been reverse wired
in production! As a result, when an audio dub was
performed ch. 2 erase went to the ch. 1 erase head, thus
wiping ch. 1, and the ch. 2 record head erased and over
recorded, thus explaining the residual sound that was left
on ch. 2. S.B.

Defeat!

There are occasions when circumstances dictate a course
other than investigative repair. Such an occasion arose just
before Christmas. A local dealer sent around a Sony SLF1
portable which wouldn’t thread up after inserting a
cassette. Three microcomputer i.c.s control this function.
One in particular scans the cassette detector switch and
has an output for threading drive. Whilst it scanned the
switch input, it didn’t activate the threading output. Sony
technical agreed that a replacement for this i.c. and/or one
of the other two was in order, and after replacing two of
them to no avail it became obvious that without any
technical information on the starting routines a great deal
of time would be required to sort the fault out. The dealer
was not prepared to pay for this and I believe the machine
went back to Sony. If any Sony engineer has sorted it out,
I'd be glad to hear from him... S.B.

Toshiba V8600 with a Hangover

Being Christmas, I suppose it had to happen. Andy did say
the customer suspected that someone had spilt white wine
into the machine. The whole area around IC604 and
IC602 was badly corroded. Most components had to be
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removed for cleaning and the wire links had to be
replaced. After a good clean up the machine was tried.
The pinch solenoid didn’t operate. This was traced to
Q642 not providing IC602 with clock pulses (derived
from the PG circuits). I wonder whether Andy reordered
the foaming cleanser? S.B.

VCR Supply Lines

The fault with a Mitsubishi HS700 (the portable machine
with the built-in tuner) was that it wouldn’t record. A
check showed that it was working correctly so far as the
E-to-E mode was concerned, but attempting a recording
produced no results — not even erasure of the previous
sound or picture. A point here — when dealing with a no
record fault, always use a tape with a previous recording
on it in order to check whether the erase circuits are
working or not. This can aid diagnosis.

The fact that so much was defective, i.e. no recording,
no erasure and both the sound and vision affected, led me
to suspect that a voltage rail was missing — in this case the
REC 9V rail. A check showed that it started off at 9V but
over a few seconds fell to 7-8V. Shorting across to the
permanent 9V rail brought the voltage up to the correct
level but didn’t affect the problem in the slightest. The
manual is not very well set out, as a result of which we had
to spend some time trying to find the record voltage rail to
the erase oscillator. Eventually a line labelled DREC 9V
was found. This was at 0-2V instead of 9V. The problem
was traced to IC2H1, which processes the sound, a
replacement curing the fault. A DREC 9V line is not
found in many machines - it stands for delayed record 9V,
the purpose being to allow noise-free transitions between
recordings. The sequence after record is selected is as
follows:

(1) The machine laces up and REC 9V appears.

(2) The machine winds tape back for a short period.

(3) The machine goes into the combined record/
playback mode. During this time the E-to-E mode is
maintained, i.e. the machine doesn’t playback the tape,
the idea being to use the previously recorded control
pulses while synchronising the motor speed to the incom-
ing sync signals.

(4) The DREC 9V line appears and the machine goes
into the full record mode. With the heads synchronised to
the previous picture, a noise-free transition occurs.

This fault prompted me to make a list of the various
voltages found in VCRs and their purposes to help with
fault diagnosis. I've used 9V as the nominal voltage, but
the rails may be at 12V — the principle remains the same.

The basic lines are usually 18V, 15V, 12V and 9V.
These are present all the time once the machine has been
plugged in and the operate switch is on. They power such
things as the clock, timer, microcomputer (usually a 5V
feed derived from one of the other rails), aerial amplifier
and, in some models, the infra-red remote control
receiver.

The not-PB 9V line is present all the time during
operation except during playback. It powers the tuner and
if. strip plus associated changes to provide the E-to-E
mode.

The PB 9V line is present only during playback. It
switches the signal processing circuits and the servos to the
playback mode.

The REC 9V line is present only during record. In
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addition to switching the signal processing and servo
circuits to the record mode it switches on the bias
oscillator/erase circuits, .

The DREC 9V line is present on record only, after a
few seconds delay. Used for noise-free transitions between
recordings.

Thus failure of the not-PB 9V line would give normal
playback but no sound or picture in the E-to-E mode, and
record via the video and audio input sockets only. Failure
of the PB 9V line would give normal operation except for
no playback. This assumes that the relevant voltage
disappears, but as regular readers will know this seldom
happens. What usually occurs is that the voltage drops
sufficiently to affect some parts of the circuit but not
others, or enough to cause intermittent operation. Worst
of all is a switching transistor that leaks, causing part of the
voltage to be present all the time. This can give rise to
some very obscure faults — as the machine tries to record
and playback at the same time for example. D.S.

Grundig 2x4 Super

A Grundig 2 X 4 Super arrived with the complaint that it
chewed tapes. The machine worked all right on rewind
and fast forward, though it was a bit sluggish. On record
and playback however the take-up reel failed to rotate.
This created a loop of tape, as a result of which the
machine entered the alarm mode. We investigated without
a tape in and discovered that the reel motors were
deprived of power — there was only about 4V at the
emitters of the drive transistors instead of 12V. A check
back to the power supply revealed that the 2V zener diode
at the top centre was dry-jointed!

The power supply in this machine is liberally sprinkled
with small safety resistors that tend to go open-<circuit at
the drop of a hat — R443, R453 and R485 are the
favourites. With R443 (390(2) open-circuit the machine will
not switch on — the clock displays 8s and the relay doesn’t
energise. This resistor is in the base circuit of transistor
T443 that bypasses the relay contacts to power up the
microcomputer i.c. so that the latter can give a “relay on”
signal. R435 and R485 (both 100(2) are in the 150V and
—150V dynamic track following output stage supplies
respectively — R435 will also remove the 33V tuning
supply when open-circuit. Lack of dynamic track following
shows up as noise bars in fast search (like a VHS
machine). Also the voltage at the brushes above the head
willbe +60-80V instead of approximately zero volts £15V.

M.P.

Akai VS2

Failure to load was the problem. The tape would half load
then retract, with the “breakdown” signal showing. We
found that the brakes were not being released from either
the take-up or the supply reel. The brakes are operated by
a pin which is engaged in a fork on the underside of the
mechanism, but the pin had disappeared — when the
bottom cover was removed it dropped out of the bottom
PCB. We had no further trouble after glueing it back in
place. M.D.

Sony SLC6

A customer phoned to say that his new VCR had already
chewed up three tapes. We called and found a tape
jammed inside the machine. After removing this we
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inserted our own tape and found that the machine laced
up correctly. When play was selected however the tape
went slack and the slack sensor operated. Also the
machine wouldn’t go into fast forward, and in rewind the
tape became very taught.

This suggested a problem with the take-up spool brake,
so the machine was taken to the workshop for further
examination. With the machine on the bench we inserted
our dummy cassette so that we could see what was
happening to the take-up wheel. There was plenty of take-
up torque in play, and the brake was released correctly in
rewind. Removing the cassette carriage enabled us to see
what the problem was. There’s a “cassette in” microswitch
at the base of the cassette tray, and the wiring to this
should be routed via plastic clips around the edge of the
metalwork. This wire was not properly in place, and was
getting trapped between the take-up wheel and the reel
inside the cassette when the latter was in position. The
problem didn’t show with our dummy cassette because
this doesn’t contain tape reels. M.D.

Ferguson 3V23

The problem was intermittent failure to eject the cassette.
When the button was pressed you could hear the motor
running, but there was no movement. We found that the
middle cog wheel on the side of the cassette housing was
quite sloppy. On removing the cassette housing we noticed
that the screw which holds the spindle on which this cog
wheel is mounted had worked loose: tightening the screw
removed the cog wheel play and cured the eject problem.

Sharp VC7300

The complaint was that the machine was stuck in play.
Removal of the top cover revealed that the tape was
loaded. When the machine was powered the tape un-
loaded. Play was selected, then stop: the machine re-
mained loaded and the loading motor made a complaining
noise — it was turning the wrong way, i.e. to load. I next
noticed that the main solenoid did not release when the
stop button was pressed. Pulling out the plunger enabled
the machine to unload.

A switch which is activated by the main solenoid via a
lever changes the polarity of the supply across the loading
motor. Because the solenoid plunger had stuck, the switch
was applying the wrong polarity supply to the loading
motor. Lubricating the plunger solved the problem. This
also solves the mystery about the VC8300H (VCR Clinic,
November) with its thermal fuse open-circuit. Because the
solenoid wouldn’t pull in, the loading switch would be in
the wrong position with the loading motor running in
reverse. L.H.

Bulbs

When checking ex-rental Ferguson 3V29/30 Series
machines in the workshop we’ve noticed that the cassette
lamp seems to fail rather a lot. We eventually realised that
it seems to happen if the machine is switched on at the
mains with the operate switch in the on position. With the
operate switch kept in the off position, the bulb failure
rate was cut dramatically. A similar thing happens with the
clock bulbs in the Toshiba V5470B. If the machine is
unplugged for the first time in a couple of years to go into
the workshop, the clock bulbs almost always fail: unfortu-
nately there’s no way to prevent this. D.S.
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Letters

THORN TX9 CHASSIS

In the January issue TV Fault Finding feature there was
mention (page 145) of chopper transistor (TR62) failure
in the latest version of the Thorm TX9 chassis. My
experience has been that when TR62 goes short-circuit
the reason is that R165 (300k(2) has gone high in value.
This resistor forms part of a sawtooth generating network
connected to pin 4 of the TDA4600 chopper control i.c.,
the sawtooth in turn affecting the drive to the chopper
transistor. The result of R165 going high in value can also
be intermittent blowing of TR62.

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

Plympton, Plymouth.

POOR AERIAL DESIGN

It's a sad fact that the majority of uh.f. TV aerials
installed are of the cheap (some would say cheap and
nasty) variety. The average customer does not seem to be
prepared to pay for the good quality aerials produced by
the better known manufacturers, and I doubt whether this
situation will change in the foreseeable future. There’s one
little thing that could be changed however, at very little
cost to anyone. It would enormously improve the perfor-
mance of many of these cheap aerials.

For some reason the smaller aerial manufacturers tend
to make their group A arrays with a reflector that’s too
short and too close to the dipole. The length tends to be
260-270mm when it should be 345mm: the reflectot-
dipole spacing is usually 70-80mm when it should be
100mm. A reflector of this sort is literally worse than
useless, as it acts as a director on the lower channels.

The performance of some of these aerials at the bottom
end of the channel group is disastrous. On channel 21 the
polar diagram looks like a starfish: the gain drops to about
4dB and the front-to-back ratio is 1:1! For vertical
polarisation some aerial riggers throw the reflector away
and mount the array about 200mm from the top of the
mast, thus using the mast itself as a reflector.

This situation is becoming acute as so many Channel
Four transmitters use channel 21. Surely the offending
manufacturers would find it in their own interests to make
a small and cheap modification that would greatly dimin-
ish the quality gap between themselves and the “big
boys™?

W. Wright, Wright's Aerials,
Micklebring, Nr. Rotherham.

TV FAULT REPORT

The following recent fault experiences may help some
other readers. The first concerns an Hitachi P27FM 12in.
monochrome portable — the one with the f.m. radio - the
complaint being field roll when the set was first switched
on. This could be corrected by adjusting the rear mounted
hold control, but further drift would occur some minutes
later. Eventually the end of the control’s range would be
reached. Well, field oscillator circuits are usually simple
and easy to repair, so I gave the owner a ridiculously
reasonable quote. On removing the set’s case however I
discovered that the entire field timebase is contained
within a KC531C i.c. A spray with the freezer confirmed
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that it was at fault, replacement curing the trouble.
Unfortunately the repair was more expensive than
originally envisaged. Ouch!

The Philips G8 chassis has been around for many years
and rarely do I find anything that surprises me. This
particular one came in for tube replacement plus a general
service and set up. After carrying out the work, the h.t.
control was set to minimum and the set was switched on.
To my surprise the h.t. voltage at the two fuses on the
power supply panel was 210V. Increasing the control’s
setting increased the voltage, its stability indicating that
the circuit was regulating — but at the wrong point. This
sort of thing is usually caused by R1368 (470k(2), which is
in series with the h.t. preset, or the feedback resistor
R1372 (390k(2), but both were perfect.

The panel was removed and appeared to be an early
version (the set itself was the later 550 seriess BEAB/VCR
compatible version), but not quite. The panel contained
aspects of both versions — the panel went through several
modifications. I decided to bring it up to the later
standard. The h.t. preset was changed to 22k(, with 5-6kQ}
in parallel, and the chassis return resistor was changed to
10k). R1384 was changed to 4-7k() and a diode was added
in parallel with the charging capacitor C1376 - I used a
BY207, with the anode to chassis. Some components were
of the later values while others had the original values, and
it seemed that the combination wouldn’t do the job.
Switching on with the later values fitted and the preset at
minimum produced a regulated 150V supply, with the
correct 205V when the control had been advanced to
approximately mid-way.

Intermittently changing colours was the fault reported
on an old GEC hybrid colour set. These receivers are now
nearing the end of their useful life, but I occasionally still
come across a good example. This was one such, in
excellent condition throughout, with a crisp tube and
polished, unmarked cabinet. The purity was appalling, but
resetting this along with the convergence and grey-scale
tracking produced a good picture. I switched off and on to
check the ‘operation of the degaussing circuit, and as
everything appeared to be all right I left it at that. The
owner had moved before the fault appeared, so I put the
fault down to this.

A week later I was back. This time I switched off the
blue and green guns and watched in red. This showed that
the purity was continuously varying, drifting out and then
back in. I've never seen a set do this before, but the circuit
is simple enough, with a couple of thermistors — the usual
VAB8650 and a strange three-legged one with two sections.
The VAB650 fell to pieces when I touched it, so I replaced
it with confidence that the fault was now cured. All
connections were checked, and the double thermistor had
been replaced recently. Purity and convergence adjust-
ment produced a good picture, and the red raster no
longer varied.

After another week I was back again and, on removing
the rear cover, saw it immediately. The double thermistor
had a tiny hairline crack through the small end section.
Replacing it put an end to my visits. Apparently the crack
had been too small to see on previous visits, repeated
thermal cycling eventually widening it.

A Philips TX 12in. monochrome portable (Model
12B711) gave croaky sound, reminiscent of crossover
distortion, at low levels. At normal listening and high
volume levels the output was normal and undistorted.
Speaker replacement made no difference, and no transistor
leakage could be measured. The TBA120AS was replaced
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to make sure, but this didn’t seem to have much effect.
There’s a modification to cure the condition, which is
present with some of these portables. Change R300 from
27k to 18k, R311 from 33( to 562, R312 from 2-7k{1 to
3-3kQ and R315 from 180k} to 120kQ). The modification
increases the output stage quiescent current and provided
a complete cure. My thanks to Philips Service for their
advice.

Another common trouble with these sets is cracks in the
print around the brightness/volume/contrast —control
potentiometers. They are usually very hard to see, but are
easily found with an ohmmeter.

Stephen Leatherbarrow,
Middleton, Manchester.

KEEP AN EYE ON THE ROOF

Some four years ago I reported in these columns on some
of the unexpected things that can happen during the
course of servicing. One case 1 mentioned concerned a
customer who’d installed his own u.h.f./v.hf. aerial on the
roof of the block of flats in which he lived. His reception
gradually deteriorated over a period of time, and when he
eventually went up on to the roof to try to discover why he
found that no less than six other aerials had been fitted to
his mast, all in extremely close proximity. They’d all been
installed by bona fide aerial companies, but not one of
them had asked for permission to install an aerial on his
property. He had them all removed a bit sharpish!

The saga of this gentleman and his aerials is by no
means over however. Some three months ago he decided
that some streamlining of his array was due. Since the old
v.hf. aerials were no longer in use they were to be
scrapped and, at the same time, it was decided to replace
the existing mast with a sturdier one (a scaffold pole to be
exact). Suitable reinforcement was carried out and the
single u.h.f. array was mounted at the top of the pole, the
space below being left clear for the future installation of a
CB aerial and a v.h.f. stereo radio aerial. He then painted
the complete pole with red and white stripes (barber shop
style) to deter (he said) anyone from fitting anything to it
in the interim period.

Eventually he gets his other aerials and up he goes to fit
them. What does he see? Two lovely u.h.f. arrays smack in
the middle of his mast! He traced one to a particular flat
and, after speaking to the tenants, got the name of the
firm who’d installed it. A fitter from the firm came round
and said he’d resite it. That was on a Friday. On the
following Monday our customer went up to trace the
owner of the remaining aerial. He managed this and found
it had been installed by the same firm. He also found that
the first aerial had been resited on a lightning conductor,
complete with a large lump of baton in the U of the clamp
bolt to act as a spacer!

Now I’d expect this sort of thing from a cowboy outfit,
but the firm concerned is a prominent member of the
National Federation of Aerial Contractors... If a cus-

next month in

® ALL ABOUT FIELD STRENGTH

A set's performance depends on the strength of
the signal it receives, but how do you go about
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TV field strengths.
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important thing in most cases is low noise rather
than high gain. This preamplifier, presented by
Roger Bunney, uses a BFR91 transistor which is
intended as a low-noise wideband device.
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tomer is given a quote for an aerial installation this will
include all the fittings. If the aerial is then attached to
someone else’s mast this means that the bracket, pole,
lashing wire etc. which have been paid for have not been
used. In my previous communication 1 suggested that
managers should take a greater interest in the way their
firm’s work is carried out. It seems that this suggestion has
not been heeded.

Steve Knowles,
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Servicing the Sony Model KV1400UB

We’ve handled quite a few of these receivers, which are
reliable, well designed and give excellent picture and
sound. Just the same, you can get puzzling faults.

As with many modern sets, failure in either the power
supply or the line timebase results in the dead set
symptom. As the first logical step in this event is to
determine in which section of the receiver the fault lies,
we’ll start by considering the operation of the power
supply. We’ll use the Sony board lettering identification
system to identify sections of the chassis.

The Power Supply

The switch-mode power supply consists of a series
chopper arrangement — though Sony choose to call it a
choke-coupled flyback converter. The circuit is shown in
Fig. 1. It's on board D, along with the line and field
timebases.

The a.c. mains input is fed via the on/off switch $901,
fuse F601 (3-15AT), choke T601 and the surge limiting
resistor R601 (3-9€), 10W) to a bridge rectifier consisting of
two ERCO04-06SU2 double diodes. The fuse sometimes
goes open-circuit for no apparent reason, a new one
restoring picture and sound. Before fitting a replacement,
check whether the old one is blackened. If so, then the
bridge rectifier is suspect. Note that D602’s two anodes
are returned to the h.t. line rather than chassis:

Q605 (2SC1942) is the chopper transistor and Q604
(25C2230A) the driver. Q602/3 (both 28C633A) form an
astable multivibrator circuit which if left to run on its own
operates at about 10kHz. When the set is running nor-
mally, the multivibrator is triggered by pulses from the line
output transformer. The frequency is thus 15-625kHz.
L603 is the reservoir inductor and C621 the h.t. filter
capacitor. When Q605 switches off, the efficiency diode
D606 (ERC25-06) conducts to maintain the current flow.

The control action is provided by transistor Q601
(2SA733) which senses the h.t. voltage at its base — D603
provides a stable reference at its emitter. If the h.t. voltage
rises, Q601’s base voltage will rise and its collector current
will fall. Since the collector of Q601 is connected to the
junction of R611/2 in the multivibrator circuit, the effect
is to shorten the on period of Q602 and thus the on time
of Q605 to compensate. The reverse occurs when the h.t.
voltage falls.

Excess current protection is provided by transistors
Q651/2 (2SA733 and 2SC633A respectively) which are
connected together to act as a thyristor. The emitter of
Q652 senses the voltage developed across R651. Exces-
sive h.t. current will increase the negative voltage devel-
oped at this point with the result that Q651/2 will switch
on, removing the drive to Q604. The circuit also provides
over-voltage protection. In this event the output from
D652, developed across C653, will be sufficient for D653
to conduct. Q651/2 will then switch on as before.

Dealing with a Dead Set

So there’s a dead set sitting on your bench. Is the fault
due to the power supply or an overload elsewhere? To
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find out you’ll need an 18V d.c. supply — we always use
two PP9 batteries in series, guaranteed absolutely ripple
free! It’s also vital — as with all Sony sets — to have a means
of controlling the mains input voltage, i.e. a variac or
tapped mains transformer. In addition, a 100W, 240V
bulb is required.

Removing the link (see Fig. 2) right next to Q605’s
heatsink isolates the power supply. Connect the negative
end of your 18V supply to chassis and the positive end to
the positive side of C609. Don’t connect the mains supply
at this stage. Connect a meter in series with the 18V
supply to measure the current drain - start on a high
current range. The reading should be around 25mA. A
digital multimeter is best for all tests on the power supply.

With an oscilloscope connected via a 10:1 probe to the
collector of Q602, a waveform similar to that shown in
Fig. 3(a) should be seen — of about 12V peak-to-peak.
This tells you that the multivibrator is working. If the
waveform is missing, disconnect the collector of Q651. If
the waveform now appears, the fault is in the overload
protection circuit. Check Q651/2 and capacitor C654 —
examine it for corrosion. Diode D651 (1S1555) can also
fail.

If there’s still no waveform with the collector of Q651
disconnected, it’s possible that there’s a fault in the error
detector circuit. Check Q601, the zener diodes D607
(RD3-9E) and D603 (RD12E-B2) and capacitors C608
and C622 (also make sure they’re not corroded). This
leaves only the multivibrator circuit itself. We've found
this to be reliable, but if necessary check Q602/3 and
diode D604 (1S1555).

If the waveform at the collector of Q651 is correct,
connect the scope — still via the 10:1 probe - to the
collector of Q604 and the emitter of Q605. The
waveforms shown in Fig. 3 (b) and (c) should be seen.

To avoid damage, two quick checks should be made
before connecting the mains a.c. supply. First check the
waveform at the collector of Q602 again, then
momentarily short the anode of D653 to chassis. The
waveform should disappear and won’t come back until the
18V supply has been disconnected for a minute or so. The
second check is to connect the junction of R605/6 to the
18V d.c. supply. As RV601 is adjusted the waveform will
vary — in fact at one end of the control the multivibrator
will stop. These checks confirm that the overload protec-
tion circuit is working and that the error detector circuit is
in order.

Note that if Q605 fails, D606, Q651 and Q652 are
likely to be faulty. Knowing how this power supply works
is useful since similar circuits are used in other Sony sets.

Disconnect the batteries and remove the link from
resistors R605/6, then connect the mains supply via the
variac or tapped transformer. Monitor the waveform at
the emitter of Q605 with the scope, via the 10:1 probe.
Increase the a.c. input slowly, watching for smoke or signs
of overheating. At about 40V a.c. the scope should show a
waveform of some 170-180V peak to peak and the h.t.
across C621 should be about 100V. If all is well, switch off
the mains input — without altering the a.c. voltage setting —
and connect the 100W bulb between the h.t. line and
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Fig. 1: Circuit diagram of the switch-mode power supply. The multivibrator's main time-constant network comprises
R611/C610, the control transistor Q601 adjusting C610’s charging time.

Remove link to isolate power supply

Fig. 2: Location of the power supply isolating link.

chassis.

Restore the a.c. input and check the waveform at the
emitter of Q605 — see Fig. 3(d). As the a.c. input is
increased to 150V the h.t. line should reach 95-110V
depending on the setting of RV601. Slowly increase the
input to the full 240V. The h.t. voltage should remain at
105V. If during these tests any of the waveforms don’t
seem to be clean, having a lot of “fuzz”, replace C609 and
check C606. On rare occasions C616 dries out and causes
problems.

Switch off, remove the 100W bulb and reconnect the
link (Fig. 2). Switch on with the a.c. input at a low setting
and gradually increase the input. At 40V a.c. there should
be a squarewave at the emitter of Q605 and at 60V a.c.
the frequency of this squarewave should increase because
pulses should arrive from the line output transformer to
trigger the multivibrator. If there’s no change in the
frequency of the waveform, find out why before increasing
the a.c. input further.

Picture and sound should begin to appear when the a.c.
input is about 80-90V. With the full 240V a.c. mains
input, an 18V peak-to-peak line-frequency waveform
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Fig. 3: Power supply check waveforms.

should be present at thermistor TH652 and at the anode
of D652.

Timebase Troubles

If the line timebase is dead, check the output transistor
Q503 (2SC1875) and the efficiency diode D503 (GH1F).
If necessary, check the 12V regulator transistor Q811
(2SD471) and the three rectifier diodes fed by the line
output transformer T801. These are D811 (V09C), D802
(GHIF) and D801 (HF1), for the 12V, first anode and
170V supplies respectively. If all is well, apply a very low
a.c. mains input and monitor the waveform at the collector
of the line driver transistor Q502 (2SC2230A) to see
whether line drive is present, Check that it’s reaching the
baseof Q503. Switch off as soon as line drive waveforms
are seen,

Lack of line drive can be caused by failure of the line
oscillator transistor Q501 (2SA677) or Q502, also the
feed resistors R514 (4-7k(2, 2W) and R513 (47k(2, 1W).

In earlier Sony receivers it was almost unknown for the
line output transformer to fail. T801 in the KV1400UB
does sometimes fail however. The only reliable test is by
substitution. Note that the e.h.t. rectifier is encapsulated
within the transformer. First make sure that R811 (1-24},
{W flammable) and the two diodes (D504/5, type SIBO1-
02) in the centring circuit are o.k. Also examine all the
small electrolytics in the line timebase for excessive leak-
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age or signs of corrosion.

We’ve not had many problems with the field timebase.
If diode D511 (1S1555) fails, field sync is lost. The output
transistors are Q553 (2SD669A) and Q554 (2SB649A).
They rarely fail. If the sides of the picture are bowed,
suspect leakage or failure of the pincushion correction
transistor Q581 (2SD571) and/or its emitter resistor R584
(82Q2).

The Signals Side

The audio circuit (board A) also rarely needs attention.
If the sound does fail, the first thing to do is to measure
the voltage at pin 6 of the intercarrier sound i.c. (IC251,
type CX095C). It should be 5-4V. If way off, check the
sound mute stages on board M2 - test transistors Q182
(2SC634A) and Q181 (2SC733) for leakage, also diode
D181 (1S1555). If the 5-4V reading is correct, check the
audio circuit. The output transistors Q252 (2SD669A)
and Q253 (2SB649A) can fail. In this event check the
emitter resistors R260/1 (both 33}, 4W) and the driver
transistor Q251 (2SC926A).

There are five i.c.s on the signals panel (board A). In
addition to IC251 these are IC281 (MS5135P) for afc.,
the i.f. chip IC201 (CX177B) and the two decoder chips
IC301 (CX108) and IC302 (CX109). IC301 contains the
luminance amplifier, chrominance processing and refer-
ence oscillator stages (there’s also an external transistor,
Q305, in the oscillator circuit) while IC302 is mainly
concerned with colour demodulation and matrixing.
IC201 also feeds the intercarrier sound chip of course.
These i.c.s are all very reliable.

A difficult fault to trace is intermittent loss of sound and
picture with a peak white raster. A number of 0-0047uF

capacitors will be seen in the vicinity of 1C201-C207,
C208, C211, C213 and C216. Replace the lot!

In the event of colour problems, start by connecting the
10:1 scope probe to the junction of C310 (100pF) and
R313 (1kQ). With a colour bar input, chroma bars should
be seen. It's handy to know how to disable the colour
killer: this is done by applying 4V (use one of your PP9
batteries and a Sk{2 preset) to pin 24 of IC302. If there is
still no colour, go straight to the oscillator transistor Q305
(25C403C) - there should be a 4-43MHz sinewave at its
collector. If there isn’t, check the transistor and the
components in this area.

The colour-difference and luminance outputs from
board A can be easily checked with the scope at plug AS.
The luminance signal should be present at pin 1, with
R—-Y,G—-Yand B — Y at pins 3, 4 and 5 respectively.

The RGB output transistors Q701-3 (2SC2278) are on
cr.t. base panel C. Predominance or absence of one
colour can be caused by leakage or failure of one of these
transistors.

If the set is stuck on one channel, first clean the touch
contacts then suspect the two ics (IC151/2, both type
M51231P) on touch sensor panel M1. This doesn’t
happen often.

We’ve not had problems with panel S (18V regulator,
a.g.c. amplifier plus i.f. preamplifiers). If the tuner should
fail it’s best to obtain a new one from Sony rather than
trying to repair the old one. If the tuning drifts off after
the set has been on for some time, change D172
(wPC574J), the 33V regulator on panel M2.

It’s best to obtain all replacement parts from Sony.
After carrying out any soldering on the printed boards,
spray on a very thin coat of circuit varnish in order to
prevent future corrosion.

TV FaultFinding

Grundig 3402

The customer complained that the set would sometimes
not switch on from cold. He mentioned that a faint hum
could be heard from the back. This model is fitted with the
CUC220 chassis, with full remote control. We made the
set go into the fault condition by turning it on and off over
a period of hours. The customer was correct in saying that
a humming noise could be heard from the back — it was
coming from the chopper transformer TR651. Voltage
measurements showed that all the outputs derived from
this transformer were present and correct, but we noticed
that the standby relay. hadn’t operated. Pin 13 on the
tuning panel was shorted to chassis to prove that the fault
was not in the remote control circuitry. This still produced
no results, so we removed the relay’s cover. The problem
was now clear — the relay contacts were jammed open.
Careful cleaning provided a cure, but to be on the safe
side we decided to fit a new relay. M.D.

Thorn TX9 Chassis

The problem was that the picture would intermittently
flicker. This seemed to be due to a fault in the tuner unit,
but was difficult to prove since it was so intermittent. A
new tuner unit was fitted and the set given a long soak
test. After several days the fault reappeared, but once
again it was hard to decide upon a specific cause. Luckily
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we had another set with the same chassis in the workshop,
so we tried swapping over the i.f. modules. This cured the
fault on the first set, and after a time it put in an
appearance on the second set. Careful examination re-
vealed that one leg of the a.g.c. reservoir capacitor C35
(1uF) was loose. A replacement cleared the fault. M.D.

Philips K30 Chassis

The complaint with this K30 series set was that the
background colour would change intermittently. On soak
test we found that the red level was varying: with the blue
and green guns switched off, it was possible to watch the
red level gradually drifting up and down. With the use of
freezer and a hairdryer the problem was traced to D4255
(BAV21) on the RGB output panel. The diode was going
leaky when warm - it’s in the red channel d.c. stabilising
circuit. M.D.

Grundig CUC720 Chassis

Picture jitter was the complaint with this set: a few
minutes after switching on, the picture would become very
unstable both vertically and horizontally. We suspected
the switch-mode power supply, but the output voltages
remained stable during the fault condition. We neverthe-
less tried reducing the output voltage (R647), which made
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the jitter less prominent. We also noted that the control

.didn’t seem to have much range. When we removed the

plastic cover from the print side of the power supply the
reason for the fault was obvious. The BU208A chopper
transistor’s base connection had a white deposit around it,
causing a dry-joint. Someone had been very generous with
the heatsink compound during manufacture, and this had
pushed right through the base pin connection. We had to
remove the transistor and file its pins clean before a
satisfactory connection could be made. M.D.

Rank T22 Chassis

The initial problem with this set was no results. This was
soon traced to the 1) feed resistor in the BU208 line
output transistor’s base circuit being open-circuit. A few
days later the customer complained that the set had once
again gone dead. This time the 1-8k(2 feed resistor SR3 in
the line driver transistor’s collector circuit had sprung
open. We thought we might have disturbed the soldering
on this resistor during the previous repair, and after
resoldering it the set seemed to work all right. A few days
passed, then the same thing happened again.

This time we resoldered the resistor and left the set
running. After scveral hours the picture went unstable
horizontally, giving an effect similar to that produced by
tripler breakdown. The problem was traced to pin two of
plug 4Z2 having a bad connection. This pin makes the
chassis connection between the line output and the scan
drive panels. ' M.D.

ITT 1611

This set, fitted with the ITT80 (90°) chassis, would
intermittently go dead or fail to switch on from cold. We
found that in the fault condition the mains supply was not
present at the mains panel. After removing the remote
control receiver assembly we found that the mains input
was present at the relay-operated on/off switch but one
side of this was open-circuit, Stripping the unit down and
cleaning the contacts provided a complete cure. M.D.

Tatung 120 Series Chassis

Loss of one colour is quite a common fault on these sets.
Swapping over the RGB leads at the tube base will
eliminate the decoder of suspicion. The RGB output stage
transistors on the tube base panel may then need to be
checked as appropriate, but the cause of the trouble is
more often the feedback resistors R226 (red channel),
R244 (green) and R251 (blue). They are 100k{) metal film
resistors with a 2% tolerance rating, but tend to increase in
value to something like 2MQQ.

In the event of field collapse, check the supply to the
TDA1170 field timebase chip — there should be 23V at
pin 2. If this is missing, check rectifier diode D404
(BA159) and the surge limiting resistor R434 (10€2) in the
line output stage. One or other is likely to be open-circuit.
If there’s a short-circuit in the i.c., R434 will burn and go
open-circuit. This resistor is a metal film safety component
(fusible) and must be replaced with the same type. J.C.

Thorn 1690 Chassis

The complaint with this set was a common enough one — a
severe hum bar which also upset the field sync. The L.t. rail
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was slightly low at 10-5V, and adjustment to 11-3V only
made matters worse. The mains rectifier diodes W8/9
were changed, then the reservoir capacitor C70 and the
series regulator transistor VT10, but the fault persisted.
The error amplifier transistor VT13 appeared to be
sensitive to freezer spray so a replacement was fitted. Still
no difference. The zener diode W5 was then changed,
apparently clearing the fault. The L.t. rail was low at 10V
however, and when reset to 11V the hum bar reappeared.

A scope was then used to check the ripple at the emitter
of the series regulator transistor. It was higher than
expected at about 4V peak-to-peak, and of 20msec dura-
tion instead of 10msec. This revealed that the rectifier
circuit was operating in the half-wave mode, and a quick
check at the anodes of the two rectifier diodes confirmed
that one of them was receiving no current from the
transformer. A meter then showed that one half of the
secondary winding was open-circuit — it had been poorly
soldered at a tag. A clean up and some fresh solder
restored normal operation. P.H.

Bush TV350

This set came in with a faulty picture — going negative. On
checking we found that the fault was in the a.g.c. circuit.
The set worked o.k. with a weak signal, but with a strong
signal overloading was seen. Checks on the transistors,
diodes and capacitors in the a.g.c. circuit showed that they
were all in order, but there was no gating pulse from the
line output transformer. A resistance check showed that
the pulse winding was open-circuit. Apparently the trans-
former is no longer available — from Mastercare anyway
-~ so we decided to add a few turns to the existing
transformer. About seven-eight turns of “3000” line
oscillator coil wire were used, connected to terminals 2
and 3 of the transformer. As a safety measure, insulating
tape was used before and after the winding. When the set
was switched on it was found to be working normally.
Note that if the winding is in antiphase the field locking is
difficult — in this case reverse the connections of the new
winding to pins 2 and 3. M.S.B.

ITT CVC20 Chassis

In the event of excessive width, check whether C72 (4-7uF)
is short-circuit then if necessary check the EW modulator
diodes D23 (MR854) and D24 (BYX71-350) by
substitution. J.C.

Amstrad CTV2000

This set uses a chopper power supply with the control
circuit and the chopper transistor in a single chip, IC502
(type STR451). In the event of no sound or picture, check
for 103V output at pin 2. If this voltage is present, check
the voltage at the collector of the line output transistor
Q705 (2SD904). If correct at 102V, check back to the
collector of the driver transistor Q704 (25C1756) where a
reading of about 75V should be obtained. If this voltage is
absent the feed resistor R726 (1k(2, 1W) is probably open-
circuit. J.C.

Thorn 9000 Chassis

In the event of tripping with a loud hum, check for dry-

joints or open-circuit print at the mains rectifier’s reservoir

capacitor C702 (400uF). J.C.
A\
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VCR Servicing

Part 26 Mike Phelan

The 3V24 uses dual-loop servos, like the 3V23, but in this
case the phase control loops are both contained in an
HAI11711 ic., as in the 3V16 mechanically controlled
machine which we discussed earlier in this series. The
drum motor is a direct drive, Hall effect type, also as in the
3v23,

Servo System on Record

Fig. 117 shows the basic drum and capstan servo
arrangements in the record mode. Briefly, the drum servo
is locked to the off-air field sync pulses after division by
two. This is done by comparing the phase of the 25Hz
pulses with that of a trapezium waveform derived from
pulses obtained from a pick-up head associated with the
drum motor. The divided-by-two field sync output also
provides the feed to the control head. The 1,500Hz FG
(frequency gear) signal produced by the drum motor
assembly is converted to a control voltage for the speed
control loop. The capstan servo is controlled by a
32-768kHz crystal oscillator whose output is divided
down to 21Hz and then converted to a trapezium. This is
compared to the 126Hz FG signal after division by six.
The FG signal also operates the capstan speed control
loop.

Servo System on Playback

On playback (see Fig. 118) the crystal oscillator pro-
vides a reference signal for the phase-control loops in both
servos. It’s divided down to 25Hz (not 21Hz this time). In
the drum servo it’s used to gate the sample trapezoid
obtained from the feedback pulses provided by the pick-
up head. In the capstan servo the divided-down output
from the oscillator is converted to a trapezoid which is
gated by the pulse output from the control head. There
are also shuttle search, still frame and (by remote control
only) slow-motion facilities. The speed control loops op-
erate in the same way in both the playback and the record
,modes.

The Drum Servo

Fig. 119 shows the drum servo in greater detail. We'll
look at the drum motor drive amplifier later. Suffice it to
say for now that it has a forward and a reverse input (the
latter is used for braking — the head never goes back-
wards!), also a control input, switched by transistor X6, so
that the motor is stopped in fast forward/rewind/stop. As
in the 3V23, the forward and reverse inputs are driven by
two operational amplifiers so that the phase and speed
control voltages can be added. When X6 is on, the two
control lines are grounded via the isolating diodes D8 and
D9 and the motor stops. Transistor X5 is included to
ensure that only one control line goes high at one time —
otherwise the motor drive amplifier would be damaged. A
similar arrangement was used in the 3V23.

The speed control loop is mostly contained in IC3 (type
VC1029). The 1,500Hz FG input is amplified to approxi-
mately 1V peak-to-peak. It emerges at pin 3 and is fed
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back in at pin 4. It’s then squared and converted to a
sawtooth whose slope is constant, determined by the
setting of the drum free-running speed control R13. If the
drum speed decreases, the average ramp voltage falls. This
is integrated within the i.c. to provide a d.c. voltage, and is
also inverted to produce a rising output to speed up the
motor. Note that with this type of system if a decrease in
speed is called for the forward output to the motor drive
amplifier goes low and the reverse output goes high,
braking the motor until the correct speed is reached.

The phase control loop is the same as that in the 3V16,
so we’ll not go into detail. The network connected to pin
10 of IC1 should by now be familiar. R1 is the customer’s
tracking control which gives +10msec phase shift (equiv-
alent to a quarter revolution of the head drum) each side
of the mean point set by R2 and the linear position of the
control head. The latter is adjusted with an alignment tape
while R2 is adjusted on the machine’s own recording. D1
conducts on record, shorting out R1 and R2. This reduces
the monostable multivibrator’s time-constant, which is still
adjustable by R4 to set the record head switching point.
IC1 also contains the capstan servo, which is why the
oscillator’s output is divided down to 21Hz on record.

Phase control loop

Integrator }-ﬂl F“('l-zf;op e <t 50Hz
+ ] ~J pulses

25Hz trapezoid|

Orum
T Phase control
Sample and| _ voltage protoy .
hold circuit Motor drive Pickup
Field amplifier head
sync
pulses 25Hz
{ Frequency~to- | 1500Hz Magnets
Speed | voltage conversion
control §0-pole FG

Control
head

voitage Speed control loop

32,768Hz
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Fig. 118: Block diagram of the playback servo system.
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Pin 8 of IC2 is fed with a 4-6V reference voltage, this
being approximately the correct value for the drum to free
run at the correct speed. C24 and C25 form a time-
constant to maintain this voltage against short-term vari-
ations. Pin 6 of IC2 is low in record and playback (switch
open) while pin 12 is high (switch closed), thus enabling
the phase control loop. If the sync pulses are lost during
record, sync detector X4 drives pin 6 high to maintain the
drum speed and prevent hunting. Pin 12 goes low in
shuttle search (search fast forward and search rewind),
opening the phase control loop: either pin 5 or pin 13 goes
high, connecting the appropriate presets R26/R29. These
are set to give the correct drum speeds (1,560 or 1,425
r.p.m.) to maintain the correct number of lines per field in
the shuttle search modes. In stop, fast forward and rewind
pin 6 goes high so that C24/5 are charged to the reference
voltage to give the minimum lock-up time when record or
playback is selected.

As in the 3V23, a “drum vibration” signal is fed to pin 5
of IC4 in slow motion to correct the sideways motion of
the picture. This is necessary because the different writing
speeds when the tape is alternately moving and still would
cause a variation which has to be corrected. For this
purpose a waveform obtained from the flip-flop in the
slow-still i.c. is added to the loop error voltage.

-Drum Motor Drive

Fig. 120 shows the drum motor drive amplifier circuit.
As mentioned in Part 24, the resistors on this panel are of
the chip type to conserve space. The motor has two sets of
stator coils and a permanently magnetized rotor. Each coil
is driven by a six-transistor bridge circuit. There are two
Hall effect sensors (HG1 and HG2) which are switched on
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Fig. 121: Basic construction of the drum motor.

Stator colls

by the rotor magnets, also two control amplifiers (X1 and
X2) and a balance ciruit (X27). Only one bridge circuit is
shown in Fig. 120 — the bridge circuit for stator coil 2 is
identical.

As the motor rotates, HG1 produces two antiphase
sinewave outputs that switch X6 and X8 on alternately.
When X8 is on, X14, X19 and X22 are on: when X6 is on
X15, X18 and X23 are on. Thus the current through
stator coil 1 is reversed smoothly as the motor rotates.

To increase the motor speed, X2’s base current is
increased. Its collector voltage falls, thus increasing the
conduction of X6 and X8 (and the corresponding transis-
tors in the stator coil 2 circuit). The output transistors
X14/15/18/19 in turn conduct more heavily and the motor
speeds up. To provide braking, X1 turns on and X2 off.
X5 and X7 then turn on. These are connected in the same
way as X6 and X8 but with reversed base connections to
the Hall effect i.c. As a result, the rotating stator field
reverses, and so would the motor if the process continued,
but the servo action prevents this — “reverse” is just used
to slow the motor.

The 0-68() resistor R34 provides a convenient test point
for scoping the motor current and also a slight amount of
negative feedback as the earth return current for both

264

bridges passes through it.

This leaves the dual transistor X27 with its common
emitter connection — it’s a long-tailed pair. The Hall effect
i.c.s are fed with approximately 5V via R23 and R24, the
output sinewaves sitting on about 4V. Because the rotor
pole fluxes are not necessarily equal, the two Hall effect
ics can give markedly different outputs. This would
produce a rhythmic speeding up and slowing down of the
head during each rotation — and bent verticals on the
picture. To prevent this, the outputs from each Hall i.c.
are fed to the bases of X27. As the outputs are in
antiphase they cancel, leaving an average d.c. level which
is what we need to monitor. If the d.c. tends to rise, the
relevant half of X27 will turn on harder, reducing the
supply to the i.c. Because of the common emitter resistor
R31, an increase in the current flowing through one half
of X27 will reduce the current flowing through the other
half. This reduces the supply to the other i.c. and increases
the output level from it. This balancing system ensures
that the outputs remain the same. In practice the correc-
tion voltages are in the form of 25Hz sinewaves, most of
the errors coming from magnetic imbalance of the rotors.

Before we leave the drum servo, a few words on the
construction of the motor (see Fig. 121). The lower drum
assembly, including the motor centre, is a finely machined
alloy casting containing the two ballraces for the spindle.
Under this is the printed FG coil on a printed board which
also carries the Hall effect i.c.s, disposed at 90°. The
plastic encapsulated stator coils are mounted vertically on
this. The assembly is covered by the cylindrical rotor,
which is a steel pressing and also acts as a flywheel. The
six-pole permanent magnet, of cyclindrical form, is inside
the rotor, with the 60-pole annular FG magnet on its
upper end. The pick-up magnets (one N pole, one S pole)
are mounted externally on the rotor, the pick-up head
being mounted on the chassis. A word of warning — the
ballraces are preloaded on assembly: don’t dismantle the
unit, as this preload is difficult to achieve on reassembly.

Next month we’ll look at the capstan and reel servos.
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The Card Game is Over

Some time back I mentioned the card game we played at
the Call Girl at lunchtime on Sunday. Honey Bunch’s
partner was Sean (John). For a long time Sean suffered
from a bad heart and a damaged leg. Recently his leg got
much worse and he was taken to hospital. He was found
to have lung trouble and didn’t survive long after an
operation. H.B. took it upon herself to arrange the burial
and all the other things that have to be done when there
are no relatives to handle them. It’s now over and done
with, but we are left puzzled by the vacuum that Sean left
behind him. No papers, no letters, nothing. He didn’t talk
much, and when he did he talked so softly that few heard
all he said. We know that he had been resident in the
Waterford or Wexford area and that he had served in the
police force there for some ten years. We also know that
the magazine has a number of readers in that area. He
spoke of his father, brother and dog. Perhaps someone
there knows a little more about John Joseph O’Leary? If
so, we should like to hear from them. He was well known
and liked here.

Testing Ultrasonic Handsets

Someone brought in a remote control handset that
wasn’t working. I checked it over, resoldered several
suspect joints and fitted a new battery. I then realised that
I didn’t have a suitable set to check it on. All our new sets
have infra-red remote control. The cat (Spock) was asleep
on top of one of these sets. I pointed the unit at her and
pushed the button. Her ears flicked. I waited a while then
tried again, with the same result. This world shaking
scientific test was carried out several times. We wrote:
handset repaired and subjected to repeated tests on
suitable receiver.

The Philips G11

The G11 can be a bit of a pain at times. One pained me
the other day. A white line across the screen testified that
all was not well with the field timebase circuit or the
supply to it. Normally the TDA2600 field timebase chip
goes short-circuit internally and blows the 800mA fuse on
the line output pédnel. So, finding the fuse blown, I
removed the heatsink on the TDA2600 and fitted a new
chip. I then checked for shorts and fitted a new fuse.
Switch on and pop goes the fuse.

I checked again for shorts. None. So I removed the
chip, replaced the-fuse and tried again without fitting a
TDA2600. The fuse held. Fit another TDA2600. Pop.
Conclusion: the i.c. was in order, the short occurring only
when it came into operation. I looked at the circuit
diagram and tried this, that and the other. It took this idiot
some time to find that one of the two parallel<onnected
1,000uF output coupling electrolytics was dead short. I
should have found it in the first place.

Miss Spray

Miss Spray came in to tell me that her Pye 725 was
playing up — the colours were constantly changing. We
immediately diagnosed a faulty RGB output stage thick-
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film resistor unit, and this proved to be correct. How-
ever ... She had these two little dogs with her and they
immediately caught the smell of Ben. They then tried to
cover every vestige of such smell as best they could. After
telling me her tale of woe she noticed what was going on.
“You naughty boys” she snapped, “sorry Lorry”.

I smiled weakly. Thank heavens they were small dogs. It
took me about an hour to remove all traces of their visit.

Mrs Plunky’s G8

Mrs Plunky phoned to say that her Philips TV (G8) had
suddenly lost height. As she was on her own she couldn’t
bring it in. Not wishing to be away too long, I grabbed a
G8 timebase panel and the rest of the boxes and sped to
her house. I took in only the toolbox and the panel. She
showed me the picture, and although the height was
indeed lacking there was also a nasty curve inwards at the
right-hand side. I decided against the panel and nipped out
for the spares box. Removing the rear cover, I held a
mirror to the front of the h.t. reservoir capacitor: there
was severe deterioration, so out it came. Unfortunately I'd
forgotten to put a 600uF, 300V electrolytic in the box. I'd
several of the 470uF type for the G11 and one 200+ 300uF
350V electrolytic can (Pye hybrid type). The latter was
too long to fit in the original position, but it stood up
nicely and the clip could be fitted to keep it there. The two
positive tags were moved together, soldered to the red
lead, then black to the negative tag and all was well. A
nice picture with full height and width.

“Who’s a clever boy then?” I squawked. “Who’s the
best boy in the world?” Unknown to me however Mrs
Plunky had returned and was standing behind me. She was
giving me an odd look.

“Do you always sound like a parrot?” she queried.

“Er, well. It't not so much a matter of parrots. My wife
is trying to teach this young cockatiel to speak and it’s sort
of catching.”

“She seems to be teaching it to be rather conceited”
sniffed Mrs Plunky. “Do I owe you anything for this quick
little job?”

Oh dear. No one seems to appreciate me any longer.

Round the Room Four Times

We get our share of strange tales. This young couple
struggled in with their Ferguson 9600. The young man
started the tale, which was eagerly taken up by the girl.

“The set goes all right for some time and then the
picture goes funny” said he. “And we have to unplug it,
wheel it round the room four times, then it’s all right for
the rest of the evening” said she. I looked at the set for
some time, then asked the key question. “Clockwise or
anticlockwise?”

She was struck dumb for once. “Clockwise” said he
after a pause.

I turned the set up and, with the rear cover off, looked
for a dry-joint under the centre section. “It curves in at the
sides” he said helpfully. So I concentrated on the EW
correction circuit and found one of the modulator diodes
loose in its solder at one end. A quick dab of the iron with
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the help of some fresh solder completed the job. When
the set was turned the right way up the picture was slightly
impure at one side — well, would you like being stood on
end?

“Now listen” I said, with as straight a face as I could
manage. “When you get back, wheel the set around the
room four times anticlockwise. To unwind it, see?”

The girl nodded. The young man got the message but
went along with the leg-pull. “Magnetism of the earth” he
said.

“Exactly, and good luck to you both.”

“When are you going to repair the set?”” asked the girl.

“Already done dear. It had a cold and needed warming

up...

DX Signal Detector/Alarm

The circuit described in this article is capable of detecting
very weak TV signals and providing an audible indication
that a signal is present. It was developed primarily for use
with rapidly changing sporadic E propagation. The basic
idea is shown in Fig. 1. The video signal itself is used to
provide the sound, giving an immediate indication of
signal-to-noise ratio and interference. The filter section
detects the 15,625Hz line frequency component of the
signal, producing a switching voltage to control the video
feed to the audio amplifier. In use, the channel being
monitored must initially be clear of 625-line signals — the
presence of some 405-line information will not upset the
circuit’s operation. Two phase-locked loops are arranged
as a narrow-band filter to generate the switching voltage.
System M, 525-line signals (line frequency 15,750Hz) are
also detected.

Circuit Description

Fig. 2 shows the circuit. For the phase-locked loops, two
TDA2591 (alternatives TDA2590 or TDA2593) i.c.s are
used. These are fairly complex i.c.s intended for use as the
sync separator and line generator sections of a TV re-
ceiver. Not all the internal circuitry is used. The sections
that are used are shown in block diagram form in Fig. 3.
These are the sync separator, oscillator and phase detec-
tor, i.e. the phase-locked loop, the coincidence detector
whose output varies the gating of one input to the phase
detector, and the pulse generator and output stages. Use is
also made of the fact that the voltage at pin 4 can be
employed to switch off the output at pin 3, while the burst
gating/blanking pulse output at pin 7 is used for setting up.

It might at first sight appear that the output from the
coincidence detector, at pin 11, could be used to indicate
the presence of a signal without any further complication.
The output here is similar whether the input consists of
noise or a strong locked signal however. Instead, the two
TDA2591s are run with slight frequency offsets: when a
signal is present, an output is obtained once both circuits
have locked in. The principle is shown in Fig, 4.

A negative-going video input should be used, though
reduced performance will still be obtained with a positive-
going input. The video input is first filtered by R1 and C1
to reduce the noise bandwidth. As there’s no need to
worry about picture cogging, more filtering than usual is

Narrow-band
filter
Switching
voltage
Video Input Electronic Audio
bl v switch amplifier

Fig. 1: Principle of the DX signal detector/alarm.
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employed. This filtering also means that there’s no need to
make use of the noise-cancelling circuits within the i.c.s.
The video signal is then buffered by Trl and fed via C2
and C8 to the sync separators in the i.c.s and via R23 and
C16 to a convenient input for the TBA120S i.c.

The external oscillator capacitors are connected to pin
14 of the two TDA2591 i.c.s while pin 15 is used to set
the frequency. High quality components should be used
here in the interests of long-term frequency stability, The
phase detector output at pin 13 is filtered and fed back to
pin 15.

The output obtained at pin 3 of IC1 is applied to pin 4
of IC2 so that the latter produces an output only when pin

Components List

Resistors: Capacitors:
1k C1 ‘1nB ceramic
4k7 C2 047 polyester
1M8 C3 01 polyester
1k2 C4 47 63V axial electro.
82k C5 10n polyester
12k C6 4n7 polystyrene
100k C7 47 25V axial electro.
2k7 C8 047 polyester
2k7 C9 01 polyester
10Q C10 4.7 63V axial electro.
1M8 c1 polyester
1k2 Cl12 polystyrene
82k C13 25V axial electro.
12k c14 10V axial electro.
100k C15 25V axial electro.
10Q C16 polyester
1k €17 63V axial electro.
10k C18 polyester
2k2 C19 ceramic
C20 25V axial electro.
C21 o0 polyester
C22 25V axial electro.
R23
R24
R25
R26
R27
All W, 5%

Miscellaneous:
1N4148
BC252B or equivalent
TDA2591
TBA120S
LM380
47k sub. min. horizontal preset
10k 15mm min. PCB mounting
Small speaker

\
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Fig. 4: Principle of the PLL narrow-band filter.

3 of each i.c. is high (with pin 4 at half the supply voltage,
there’s no output at pin 3). This output is integrated and
buffered by Tr2, producing a control voltage which is
typically less than 2V with no signal and 3-5V when a
signal is present. This is an on/off output, though noise
and phase jitter make the control voltage appear to
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there is no stray low-level output from the speaker.

The switched video output appears at pin 8 of the
TBA120S and is then fed via a volume control potentiom-
eter to pin 2 of a simple audio amplifier i.c. This in turn
drives the speaker. ’

Construction

The prototype was constructed on a PCB (see Figs. 5
and 6) and has given satisfactory operation for many
months. The following points should be noted however.
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Fig. 7. Adjustment displays.

First, in all systems using two oscillators at the same
frequency there’s a tendency for them to lock together if
the earthing and supply decoupling are inadequate. A
small amount of coupling was present with the prototype
when the input was grounded, but this was sufficient for
only a few Hz of common lock-in range and didn’t upset
the setting-up procedure.

Secondly the input is very sensitive to 15kHz signals. If
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it’s not connected directly to a low-impedance source of
video in the if. strip, it should be screened from any
nearby timebase radiation. Timebase currents should be
kept separate from the receiving system.

Thirdly the TBA120S’s volume control characteristic
has a fairly wide spread. The values of the pot-down
resistors linked to pin 5 may require optimisation there-
fore. The device used should have internal bias resistors
connected to pins 7 and 9. All devices examined, other
than ITT ones, appeared to have these: the ITT i.c.s rely
on the presence of a quadrature coil to provide d.c. bias at
pin 9, a difference that doesn’t show when the i.c. is used
as an f.m. detector.

A miniature 8() speaker was used, with R27 included to
restrict the maximum power. Any small speaker can be
used. A 12V regulated supply capable of supplying
140mA is required. If not already available in the set, one
can be built using any of the popular i.c. regulator circuits.

Alignment, Testing and Use

To set up the system, ground the input and loosely
couple pin 7 of IC1 (11V peak-to-peak burst gating/
blanking pulse output) via suitable attenuating resistors to
the video channel of a system locked to a standard
broadcast signal. Adjust RV1 for an offset of approxi-
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mately 50Hz (see Fig. 7). This, as shown, can be judged
by the slope of the pulse output displayed on the screen.
Repeat this step for IC2, setting the offset in the opposite
direction. If available, a frequency counter can be used,
adjusting for 15,625 = 50Hz. If the frequency difference is
too large, IC1 and/or IC2 may not be able to pull in: if too
small there may be false locking problems. The prototype
worked well with SOHz and 100Hz offsets. Pin 7 is used as
the setting-up monitoring point rather than pin 3 as there
will always be an output at pin 7 of IC2.

The unit should now be working. If there are problems,
a further test can be made at the emitter of Tr2 as video
signals are applied and removed. The voltage here should
vary from below 2V to greater than 3V. The audio control
stages can be tested by varying the voltage at the base of
Tr2 between 0V and 4V (volume control midway) with an
input signal present. The audio output should be present
at 4V.

The total supply current with no audio output should be

-about 100mA, and without IC1 and IC2 about 35mA.

When two strong signals are received simultaneously,
it’s possible that IC1 may lock to one and IC2 to the
other, giving a lock-out condition. Usually however a
warning of improving conditions will already have been
given, so the condition should not be troublesome.

As it stands the unit is capable of monitoring one
channel continuously. To cover more channels, either
more receiver systems and detectors are required or
alternatively the tuner could be stepped through several
preset channels at a rate slow enough for the detector to
respond, say three-four seconds per channel. A method of
doing this was described in the January issue. The system
response time is set by the filtering at pin 3 of IC2, and is
sufficiently fast to give a response with the stronger
meteor-scatter signals.

Finally, a word of warning. Some Russian transmissions
start at 4 a.m. our time. I can testify that SpE reception
does occur at this time!

A Question of Black Level

Black level is quite a useful test signal: it's also useful for
video purposes. When making a programme, presentation
comes a close second to the actual content. Adding a little
black level between programme segments improves the
editing, and a minute of black at the start of the tape,
where most of the wear occurs, removes picture dropouts
here. Thus when the cassette is inserted dropout effects
should clear before the programme begins. In addition,
rolling noise bars at the start are not seen. Tape noise and
dropouts tend to be more easily seen on a plain blank
raster, enabling the tape quality to be more easily
assessed.

Black level can be obtained in several ways. One source
is a camera with the lens capped. Another is a broadcast
transmission, though you will be lucky to find a transmit-
ter broadcasting black when you want it — the days are
passed when transmitter line-up consisted of perhaps an
hour of black-level and tone signal. Yet another source is a
workshop pattern generator. Some don’t give true black
level without modification, so you might have to make do
with a red or blue raster with the colour removed — some
VCRs have a monochrome/colour switch,

Black Level Generator

In the interests of convenience however I decided to
make use of a Ferranti ZNA234 chip mounted in a
compact case. This is basically a pattern generator i.c. that
also provides fully interlaced sync pulses. It might seem a
little wasteful, but only the mixed sync output is used. The
5V supply required is obtained from a battery via a
78MO5UC stabilizer — the chip likes about 135mA, which
is more than mini-regulators can handle. The prototype
uses a 2-5SMHz crystal, though this can be replaced with a
single fixed capacitor of about 15pF if you’re not too
concerned about stability. .

The mixed sync output from the ZNA234 drives a
couple of gates in a TTL chip. The gate outputs are linked
together via 27{ resistors to give a 75 output. Connect the
signal to the VCR via a short screened lead terminated
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with a uw.h.f, BNC or phono plug as required. You can
thus record black level at any desired point by connecting
the output to the video input socket and switching the
machine to “aux” or “camera”.

The unit can be easily constructed on Veroboard and
accommodated in a small Vero box near the machine.
Battery life will not be very long, but for short periods of
use this is not very important. An LED indicator is useful
next to the on/off switch.

You can’t fade to black of course when using this black-
level generator — it’s much more of a cut to black level.
Suppose however that you wanted to keep a selection of
news items. You could judge the point at which the first is
faded down, then add your black level for anything from
three to ten seconds. You then edit in the next item as it is
faded up.

This black-level facility is particularly useful with a VCR
that doesn’t have back-wind or insert-edit facilities, since
most of the disturbance that arises will occur during black
and thus be much less objectionable. It also makes a much
cleaner distinction between the different items on the
tape. The ZNA234 costs about £8-50, so the total cost of
construction need not be more than £12 or so. If you want
to use the chip’s other patterns, refer to the TV pattern
generator article in the October 1981 issue.

Overseas readers with 525-line signals can use this chip
by connecting pin 2 to chassis instead of to 5V and
employing a 2-52MHz crystal.

e
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Fig. 1: Black level generator circuit.
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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 on page 271 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 3V00

When playing back a recording the picture continuously
moves from left to right by about three eights of an inch.
The fault is more noticeable when the picture subject is
stationary, and doesn’t occur with prerecorded tapes.

It seems that the head speed is varying on record only.
If the variation is erratic and random, suspect a dirty
record/playback switch. This is the longer one of the two
slide switches on the left-hand audio/servo board. Try
cleaning it first. If the hunting is rhythmic and regular, the
two head servo presets (discriminator and drum sample)
probably need adjustment. Failing this the drum motor
may be defective — check the ripple as described in the
manual.

SABA F CHASSIS

There is slight cramping, about a quarter of an inch deep,
across the centre of the picture. It’s only apparent when
the camera shot is moving up or down and when the
credits roll.

This can be an awkward problem and is due to non-
linearity in the field oscillator circuit. Check by substitu-
tion capacitors C691 (0-1uF), C692 (0-0022uF) and C693
(0-022uF). They go slightly leaky and for some reason cause
distortion at the centre of the field sawtooth waveform at
pin 1 (triode anode) of the PCL80S.

GEC HYBRID COLOUR CHASSIS

The flywheel sync diodes used in this chassis share a
common encapsulation, but the FSY41A doesn’t seem to
be available any more. Any ideas for substitutes?

We’ve successfully used a pair of 1N914 or ITT2002
diodes in this position. A pair of 1N4148 or BY206 diodes
should work just as well.

RANK A823A CHASSIS

The line output transistors have been replaced and I now
want to balance the line output stage (6L4/5). It seems
however that the balancing network has been removed.
How do I monitor the adjustment?

6R6 and 6CS5 were omitted in later production. To
balance the stage, adjust the coils for minimum picture
width: a “null” should be found, and this corresponds with
correct balance.

ITT CVC25 CHASSIS

The problem with this set is vision interference — it takes
the form of streaking horizontal lines on all channels.
Removing the aerial input leaves a snowy raster with
mushy sound: the interference remains but is not as bad.
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The cause could be in the field timebase as there has been
lack of height with top foldover on one or two occasions,
though it lasted for only two-three seconds.

First check the connections between the printed panel
and the mains switch — dry-joints can occur here. Then
check the mains filter capacitor: replace this if it’s of the
cylindrical yellow type, as these are given to internal
arcing. If the fault persists and no bad joints can be found
around the power supply panel, in particular around the
surge limiter resistors R76/7 and the BY133 h.t. rectifiers,
concentrate on the field timebase. If the problem lies here
it’s more likely to be with the output transistor pair T8/9
than in the pluggable module.

THORN 3000 CHASSIS

There’s a good, clean monochrome 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 if. panel. If
necessary, check the chroma amplifier transistor VT309
and the blanking diodes W316/7 on the decoder panel.

PHILIPS G11 CHASSIS

No sound or raster led to a check on the h.t. fuse which
had blown. Tests in the line timebase failed to reveal
anything amiss, but the only way of preventing fuse failure
is to disconnect the h.t. supply to the line timebase. The
h.t. is 180V instead of 153V.

The excessive h.t. is the cause of the problem and is
likely to be due to failure of the BD201 active smoothing
transistor. The 27V zener diode D4021 usually fails as
well. A common cause of this situation is the h.t. reservoir
capacitor C4029 which develops loose internal connec-
'tions at the rivets. Try gentle mains application via a 110V
transformer at first to save fuse blowing — a 100W lamp
will do if you don’t have a transformer.

RANK T22 CHASSIS

There’s no colour on this set except when the colour-killer
override link is connected. With the set slightly off tune
there are colour patches on the screen. Replacing the three
decoder i.c.s has made no difference.

We’ve known electrolytic capacitors cause this sort of
thing in the T130A decoder. Check C83 (3-3uF) and C85
(1¢F) by substitution and C84 (0-22uF) by replacing it with
a polyester type if you find it’s a tantalum electrolytic. If
necessary check C87 (4-7uF) as well.

THORN 8500 CHASSIS

The problem is vertical black lines, about one eighth to a
quarter of an inch wide, at roughly quarter inch intervals
right across the screen: they are not straight but curve
with the edge lines of objects on the screen. Neither
changing channels nor cleaning the tuner contacts
improves matters.

Check the condition and adjustment of the set tuner
gain control R102. If this is 0.k., suspect the tuner — we’ve
known this effect to be caused by a form of tuner
instability.
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GEC C2110 SERIES

There’s poor field linearity, with bottom cramping and a
white line that moves rapidly up and down the bottom half
of the screen. Field collapse sometimes occurs for a few
seconds, then a full, normal picture appears for a while
before the linearity faults return.

These sets are prone to problems due to poor earthing
of the field timebase panel (at PL28/1). You can check
this by using a screwdriver to link the panel’s earth print to
the metal chassis. If all’s well here and capacitors C457/8
(field charging) and C462 (bootstrap) are o.k., the field
output transistors are probably faulty.

Wl‘l‘:sr ‘! ¢ :
CASE

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

2 5 5 actual practical faults.

Good service costs money in the TV trade — the cost of
service attention by a reputable and well organised firm
can be considerable. In our part of the world (and most,
we suspect) there are several rather shady operators who
offer their services at very low rates and whose attention
can be inexpert to say the least. From time to time we
encounter the results of their efforts when a set owner, in
desperation, brings us a set to sort out. Similar situations
have been described in these pages by other contributors:
here’s one of our botch stories.

The set’s owner, a rather shady character himself,
brought in a dog-eared and frayed Tandberg 22in. TV set.
He then went back to his van and brought out the back
cover — always a bad sign. Without removing his hand-
rolled cigarette from his mouth, he hissed in a conspira-
torial whisper “give us an estimate mate, colour’s all
wrong”. We switched the set on there and then so that if
the tube was flat he could take it back with him. A quick
check showed that all three colours were present, but the
picture looked like a colour snapshot negative! We prom-
ised to contact him when we’d got to the bottom of the
fault. '

On the bench we started by turning the colour right
down to check the grey scale tracking. It was reasonable,
though marred by a degree of impurity on one side. We
made a mental note to deal with that later. The set was
then tuned to the local Channel 4 test pattern, and on
advancing the colour control setting a strange sight met
our eyes! In order, from left to right, the colour bars were
magenta, yellow, red, cyan, blue and green. Someone had
swapped the drive leads to the tube — but inspection
proved otherwise. The leads were correctly positioned on
the tube base panel and at the RGB output stages.

Tongue in cheek we interchanged the leads — R drive to
the green cathode, G drive to blue and B drive to red. This
produced reasonably good colour within the tracking and
purity constraints previously mentioned. Suspecting some
diabolical trickery in the decoder or RGB output stages
we carefully examined the panel, but could see nothing
amiss on either side.

With full colour bars still displayed, we made an
oscilloscope check on the RGB drives. They were correct,
with the right R, G and B primary colour waveforms
coming from the right amplifiers! Back to the c.r.t. base
panel. We could see no modifications or wiring alterations,
and to confirm that we were not becoming unhinged we
checked at the appropriate tube pins themselves — nos. 2,
6 and 11 for R, G and B respectively with this A56-120X
tube. The waveforms were correct.

When the man returned for his set he had a consider-
able bill to pay, mostly down to time rather than compo-
nents. It had taken us half an hour to find a means of
refitting the set’s back cover, and rather longer to sus out
the cause of the colour problem. You needn’t concern
yourselves with the back screws, just the wrong colour
effect: answer next month!

ANSWER TO TEST CASE 254
-~ page 217 last month —

The problem described last month was no field scan in a
Doric colour portable fitted with the Rediffusion Mk. 5
chassis and our attempts at diagnosis, having twice con-
vinced ourselves that the field oscillator/driver chip was
faulty. The virtually zero d.c. voltage at pin 3 of the chip
should have pointed us in the right direction, for if Q502
was not switching on — and it wasn’t, without any drive —
there should have been a fairly high voltage at its collector
and thus at pin 3 of the ic., due to the conduction of
Q501.

Q501 was not conducting however, for the very good
reason that its base bias resistor (Q502’s load resistor) was
open-circuit. It looked all right, but there was 73V at one
end and nothing at the other. The design of the field
timebase chip is such that with zero feedback at pin 3 it
shuts down, which is what was happening. We must
confess that we were happier with PCL805s and the like -
sometimes you got a dud spot on the height control, or the
valve got broken. ..

'---------------------------ﬁw

| QUERY COUPON

Available until 21st March 1984. One
coupon, plus a £100 (inc. VAT)
postal order, must accompany EACH
PROBLEM sent in accordance with
the notice on page 270.
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UPC 1366C  3.00 gg:gg m gg;; g;; REGULATORS THICK FILM
UPC1367C 3.0 . .
UPC 1368H 4,00 | BC116 0.13 | BF338 0.32 | 78 Series 1 Amp SV 12V EHT RESISTOR
E TRONICS BC140 0.30 | BF3S5 0.56 | 15v 18v 24V 0.60 | 10MQ 0.60
UPC 1370C2  4.00
UPC 13734~ 1.1 |BC14Y 0.30 | BF4S8 04879 Series 1| Amp BMO 0.60
82 - 84 STORFORTH LANE TRADING ESTATE |ypc 1377c 450 |BC142 022 | BHS 051 Vohages as above but |47M0 0.60
HASLAND UPC 1378H 4,00 | BC143 0.27 BFY50 024 negative output  0.80
UPC 1382C 1.97 | BC147 009 | oovel 0.23 | 7BL Series 100mA 5V 8V HEATSINKS
CHESTERFIELD UPC 1384C 570 ggn:g g;g BFYR2 oz |1V éﬁv 24vmmA 0.42
UPC 1447W  0.98 | BCI 09 | g 1.40 | 79L Series 1 |
S B TEL. (0246} 209079 UPC 1470H 0.0 [BC154 on Bﬂ}g 1.60 | Voltages as above but ig!l’:asm m g:
UPC 20V 2.80 gg:g; 31‘1’ BU124 0.98 | negative output 070 1rqc 13 pyg
UPC 41C 350 11} guize 1.60 mm 0.19
INTEGRATED CIRCUITS TR 750 |DIODES Bm;g g_:; Gy 10 igg 25 18
BTT 822 190[TATB0SP  400|UPC S54C 134 [ 018 | o or0 | BU2 by 103 060
CA3BS  120|TATEIAP  290(UPCSSSH 080 |gniee 0.10 | grrs o | Bl 155 | MODULES FNNED
ETT 6016 195(TA 75902P  203|UPC 556H3 170 |ggyp3 020 |gc173 o1z | BU208A 190 T0220 0.34
ETTR 6016 1.95 | TAA 220A 1.30 | UPC 557H 0.92 | gB1058 020 | go17a 012 | BU208D 230 | PYE IF GAIN 7.80 | 10126 0.34
MC 1307P 1.70 | TAA 470 2.30 | UPC 566H3 3.50 | gyy27 0.1 | gcrgaL 0.09 BU326 180 WOUND
. MC 1310P 1.20 | TAA 550 0.39 |UPC 574J 055 |gy133 0.11 | ge1aaL 0.09 gﬂ:%v m SWITCHES OMPONENTS
MC 1327P 1.10 | TAA 691 195 |UPC 575C2 149 |BY176 1.35 | gc1saL 009 | Busze 162 Fhors 3750 c
MC 1330P 1.50 [ TAA 700 1.65 | UPC 577H 3.50 | BY184 0.40 | gca07 0.09 | BUWSBIA 255 Gon N Gl G11 EW. Coil 132
MC 1349P 1.10 [ TBA 120A 0.75 |UPC 585C 1.49 | BY187 0.69 BC212L 0.09 | E1222 0.35 Pull 0.80 G11 EW. Trens 1.15
MC 1351P 1.20 | TBA 120AS 0.75 |UPC 741G 0.85 | BY190 0.60 1gc213L 0.11 | FT3085 0.65 11 Non Remote | Decca 100 EW.
MC 1352P 150 [ TBA 1208 078 |UPC 1009H  2.41 | By210-800 029 | gcazy 040 | MJE340 080 | et n.gs | Col 132
MC1358P 120 (TBA120C  075|UPC 10176 250 |BY223 0.95 |BC238 010 M0 Mo 6n 0.8 | Linearity Coil
ML 236€ 3.00 [TBA 120SA 075 |UPC 1018C  1.19 [BY226 0.27 | BC250 011 | P20 Sl 0.85 | AT4042/02 115
ML 2378 1.80 | TBA 120U 0.75 |UPC 1034 063 |By227 0.31 | BC251 011 | porios 190 g8 Meta) 130 | Transductor
SAA 1021 3.80 (TBA 231 1.65 |UPC 1024H  0.63 | By205 0.25 | BC252 0.10 | Roms 19| 77 potick 098 | 9 165
SAA 1026 2.40 | TBA 396 170 [UPC 1025H 370 | Y296 0.25 | BC253 0.11 | ragag 190100 Rotany 00| 110 185
SAA 1025 4.40 | TBA 395 1.70 | UPC 1026C 1.60 | Bv298 025 | BC30 0.31 | R2030 1901 e Single Throw
SAA 1124 2.40 | TBA 480 099 |UPC 1028H  2.40 | BY299 0.25 | BC302 0.31 | R2265 0] e e e
SAA 1130 430 | TBA 510 1.20 {UPC 1031H2  2.40 | BYX10 021 |BC303 0.33 | R2305 0.65 | Rank TCE, 125! CRYSTALS
i BC307 0.13 | R2306 0.70 | 2 Pole +Nom Make
SAA 5040 750 | TBA 520 150 |UPC 10324 0.98 | BYX36-600 050 | B 013 | Rz 0.70 | Philios G11/612 443MH 1.80
SAS 560 1.80 | TBA 530 1.45 |UPC 1035C 250 | BYX71-350 0.50 8C327 0-“ R23548 o8 Hem%te 130 BISSMH: 1.”
SAS 570 1.80 | TBA 540 1.70|UPC 1037 1.62 | BYX71-600 099 o rs 0.13 | R23% 0.8 | Thorn 1615 with Vol | 8.86MHz ’
SAS 660 2.30 | TBA 550 180 |UPC 1041H  1.28 | BYX555600 033 [pcoey 011 | R4 0.83| ool 3.50 | Ministure 175
SAS 670 230 | TBA 560C 190 |UPC 1042C 2560 | BR100 0.35 | goa3g 013 | R2d61 200 e
SL 9018 450 | TBA 570 110 |UPC 1043C 260 | pAdy 0.10 | gc3sg 012 | R2477 078 Py
SL 9178 6.20 [ TBA 750 150 [UPC 1156H  2.40 | gA%0 0.08 | geas 0.30 22255% ﬂg A i " | VIDEO THICK
SN 16862AN  2.50 | TBA 800 1.10 |UPC 1158H 0.78 | 0A91 0.08 | BC413 0.11 | Shaase 310 A1) 025 | FILMS
SN 16964AN  2.50 | TBA 810S 090 [UPC 1161C3  1.58 | SKESF 1.40 {BC460 048 | Toomv 090 | Horiz Gun Switch
SN 29848 225 | TBA 820 120 |UPC 1163H  0.98 |iNgo 0.08 | BC461 052 | 1og16v 080 | () 0.25 | 3500 145
SN 57108AN  1.95 | TBA 890 350 [UPC 1167C2  1.58 | IN4g01 0.05 | BC462 053 | Toqasy 0.82 L ove 113 S
SN 76001AN  1.60 | TBA 920 2.00 {UPC 1168C  2.75 |IN4002 0.05 | BC463 0.53 | Tagzav 350 Pye 721 1%
SN 76003 2.20 | TBA 950 2.65 [UPC 1170C 1.75 | IN4003 0.05 | BCS27 0.13 | TIP29 0.38
SN 76013N  2.50 | TBA 990 1.60 [UPC 1171C 1.62 | IN4004 0.06 | BC528 0.13 | TIP30A 034 DELAY LINES
SN 76013ND  2.50 | TBA 1440 270 [UPC 1173C  2.14 |iNagos 0.07 | BC546 0.10 T:"}é 334: FILTERS
SN 76023N 220 [TBA 1441 270 [UPC 1176C 243 |IN400G 0.07 | BC547 0.09 | TIP3 48 | D150 180
BC548 0.09 | TIP32A 0.34 | b 700 1.70 | 6MHz 078
SN 7613IN  1.35 | TCA 2708 190 |UPC 117TH  2.60 |INao07 007 | o2 oo | TiPRC 048
SN 76226DN  1.60 {TCA 270SQ  1.90 (UPC 1178C  2.14 |IN4148 0.03 | pocce 10 | TIPRB 0.75 | TADSO '1‘-70 SW150 220
SN 762IN  1.20 | TCA 640 260 [UPC 1180C  3.00 |IN5402 0413 | gy 030 | TIP41A 0.46 !ilémlnance (matczl:; SW1s4 220
SN 76532 2.00 | TCA 650 240 (UPC 1181H3  1.62 |IN5404 0.5 | gz 0.36 | TP4IC 0.58 | TBAS60) .
SN 76550 0.29 | TCA 660 280 |UPC 1182H  2.70 | IN5406 0.17 | gp135 0.30 }l':gé s SUNDRIES
SN 76546 1.80 | TCA 740 290 |UPC 1183H  2.30 |IN5408 0.18 |BD136 030 | {ipian o
SN 76660 0.90 [ TCA 800 200 [UPC 1185H2  3.50 | Yo69 0.87 |gD139 03 | 1ipaia o34 | TUNER 12 Way Terminal
SN 76666N 1.10 | TCA 8305 1.60 |UPC 1186H 0.98 BD140 0.60 | T)P31C 0.48 | PRESETS Block 2A 0.20
SN 76707 1.70 | TCA 940 180 |UPC 1187V 1.70 |ZENERS BD150A 070 | TIPR2A 0.34 5A 0.2
TA 061AP 360 |TCA 4500A  2.00 |UPC 1188H  3.60 80207 0.90 | TIP32C 0.48 | Gs/Go 0.48 | Min Insulated Croc
TA T063AP 350 | TDA 1003 200 (UPC 1190C 200 | $00MW B8D221 040 | TIP33B 05 Thom/GEC  0.48| Clip Red or
TA 7066P 390 |TDA 1004A 220 (UPC 1191V 170 |2VAto 75V 0.10 | BD22g 0.35 | TIPAIA 046 0 048 | Biock o
TA7TP  290(T0A 1044 250 |UPC 11g7C 170 |13W BD2X 053 | TIP4IC 058 Standard Croc
VI to 91V 0.18 |BD234 0.38 | TIP42A 045 -
TA7073AP 320 |TDA 1170 280 |UPC 1198H  1.41 Lo o Ciip 0.08
TA7074P  330(TDA 1180 2.10{UPC 1200v 197|100V to 200V 0.3 pozs 228 | Tiroo 00| EHT LEADS | GEC Neon  0.15
TA 7076P 3.30 [TDA 1190 200 (UPC 1204C 163 “va?:?zn g 222 | 1ip1a0 0.70 300 Cut out 200
TA 7089P 2.40 | TDA 1327 170 |UPC 1208C  2.00 | BZVI5( . 85 71pagss 0.74| Diode Splt EHT Focus Spark
BZV15C24R 1.18 | BD416 0.2 | 11oane 0.55
TA 7093P 290 [TDA 1412 100 |UPC 1211C 400 Deieeon  1ia |aosas R 5 55 (| ood 1,60 | Gaps 0.15
TA 7108P 2.44 | TDA 2002 190 |UPC 1212¢ 1.34 18 | BDses 0.55 }:gg? 832 EHT Cep 0.75 | Rank Tuner
TA T117P 320 [ TDA 2010 180(UPC1213C 183 poiner pecT |BD5% 055 | Jooes S241 10M Pack of EHT | Cams 0.08
TA 7120P 161 | TDA 2522 240 |UPC 1215V 2.70 " |BDss1 058 | 983604 190/ Cable 1.50 | 5yds PVC Tape 0.12
TA 7129AP 320 | TDA 2523 220 UPg 1216! ;gg B40 0.80 | BD8O7 0.50 )
TA 7130P 1.38 | TDA 2530 2.20 |upc 1217 59 [ By164 0550 | BOX32 170
TA 7137P 2.00 | TDA 2532 270 |UPC 1218H  3.00  gy179 0.70 | BF127 030 | THYRISTORS DISCOUNTS
TA 7139P 2.75 | TDA 2540 220 |upc 1222 2.00 | ywoos 0.25 | BF137 0.30 _ _—
TA 7146P 2.00 | TDA 1365 5.75 |UPC 1223 370 , BF180 029 | KONIG 15/80 Universal  2.47 ORDERS OVER
TA T157P 320 | TDA 2541 230 (UPC 1225 3.00 [TRANSISTORS |BF181 027 | KONIG 15/85 Universal  2.47
TA 7P 3.20 | TDA 2560 2.05 |UPC 1226 249 BF182 0.28 | BRIOY 037 | £50 IN VALUE
TA N72pP 3.30 | TDA 2571 2.10 |UPC 1227 2.00 |AC127 0.30 | BF185 03: BRI103 0.62 5%
TA 7176AP 3,00 [ TDA 2581 130 |UPC 1228H 090 ﬁg:gx gi gggg 311 gmg g.:
TA 7183P 5.20 | TDA 2582 180 |UPC 1230H 360 . . !
TA722P  330|TDA 258 270 |UPC 1238V 1.90 ﬁggg g.:;g g;}g‘; oH gm: gg‘; ORDERS OVER
TA 7203P 330 | TDA 2600 5.00 | UPC 1245 220 |ACt ! b !
TAT204P  216|TDA2611A  1.45|UPC 1250  2.40 |AC187 030 |BE1% 816 | e1i00 0s0 | £120 |N°VALUE
TA 7205P 1.40 | TDA 2640 180 |UPC 1350C  4.50 |AC188 030 | geang 034 | BTI06 155 10%
TA 7208P 2.70 | TDA 2653 210{uPc 1353  2.80 | AD149 088 | grop 016 | BTG 160
TA 7210P 5.60 | TDA 2680 210 (UPC 1356C2  3.00 | AD161 0.45 | gpoas 0.30 | BTN9 20 | (Order Value not
TA T222P 1.70 | TDA 2690 220|{UPC 1358H  3.00 |AD162 0.45 | geassL o040 | BT120 200 | T ding VAT)
TA 7223P 350 | TDA 3560 510 |UPC 1360C  3.50 | AF133 0.48 | pF2sg 0.27 g%::z :;g
TA 7227P 5.10 | TDA 3561 6.50 [UPC 1361C  3.70 | AF239 0.60 | BF259 0.32 J
TA T310P 170 (TDA 3950 240 {UPC 1383C 350 {AUI13 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 | 2N4444 155 | CRTs EXCLUDED
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N. J. ELECTRONICS | Ffocus unis SMOOTHING RESISTORS EHT TRAYS
CAPACITORS (CARBON)
%?I ngsw }gg Decca 1830 5.90
orn
90 [ Dacca 200/200/400 350V2.70 | 3 Watt IRO to 10M (10 Decca 2230 6.25
SERVISOL PLUGS-SOCKETS | Focus Rods M0 | Docca 4001400 50V 290  Pack) Dacca 80 6.25
Super Servisol 0.88| Phono Plug Plastic {red or ecca 400/800 1 Watt 2R2 to 10M “0 Oecca 100 6.25
e 104 biack) o12 |- CAPACITORS 3BOV250V 290 | Pack) 039 | GEC 108 625
Aero Kleen 0.86| Phono Plug Metal 0.22 | MIN PLATE CERAMIC Philips 600 300V 2502 Watt 4R7 to 10M (10 GEC 2040 6.25
(Silicone)Grease Phono Line Skt 0.18| 63V E,'::::g: e | 060 | 5ec 2110 625
serosol 1.10| Phono Chassis Skt 0.191 4 spF 15 12,000PF 0.05 | Ph i GEC 2200 6.25
. ! . ilips (G9) 600 300V 2.80 Z -
e [ o 0191 10000PF 1o 12000PF 006 | PYE 200/200/100/%2 25 | RESISTORS Grundig 5011 6.25
Plastic Seal 0.96] OC Chassis Skt 2.1mm & | POLYSTYRENE 160V ;;IE 26;1.% 330\/ v 280 [ (WIREWOUND) ITT CVC 5/8 6.25
Heatsink Compound  1.20| 25mm 0.19 /2500 30 120 1T CVC 20 6.25
Solda Mop 0.75| Coax Plug 0.15 10PF to B20PF 0.07 | RRI 220 400V 290 ITT CVC 45 6.25
Video 40 0'93 Coax Coupler 0:15 10,000PF to 15,000PF 009 | Thorn 150/160/100 300V1 90 | 24W ORZ2 1o 10R g Korting 80° 6.95
Super 40 10| ' Mono Jsck Plug 015 | TANTALUM BEAD Thorm 470028 086 | W 087 10 B0 .38 | Phips 520 650
Add 30p per can additional | }* Stereo Jack Plug  0.27 o ‘85 | 11W OR1 to 18K 18 | Philips 550 6.50
post 35 Mono Jack Plug  0.42 -MF 35V 0.6 | Thorn 200/100/100 350V 2.85 o 018 | Phiips Go 6.25
35 St Jack Plug 0:25 15MF 35V 0.16 ‘{Rom %g/lg%lwo mv;;g 17W IR0 to 6K8 0.24 Phlil;ss = G.SO
* Jack Li i 22MF 35V 0.16 orn o ’
SOLDER om0 CouRer 33MF 3V 0.1 PRESETS PYE B0t 687 530
” i K 35 3 )
gtglr:%k Line Coupler 0.25 | SOMF 38V 3}: PUSH BUTTON T PYE 713 5 lead 6.50
M Pack 035 | & Mono Jock Chassis S 38V b0 S e and sub mid szas | e o yarad e
Kilo 18SWG 7.00| Socke 24 ‘ i
3Kilo 22SWG 795 ¥ Sterao Jack Chassis 22MF 38V 0.17 100R to 4M7 0.12 | pRI 823 115
Socket 0.24 | 33MF 35V 0.18 | Decca 30 4 way - 6.80 RRI T20 6.50
3.5mm Socket 0.10 gm; ggx 0.18 823131% 6 way #:g MAINS DROPPERS | Tandberg Tv2:2 6.50
j 30 | 6. 0.20 ! Thorn 1500 3 sti 4
SOLDERING AIDS | 25mm Socket 0.10 | S0F sev 220 | Gec 2112 res| 15| Thorn 1500 5 sick 550
2MF 16V 024 | GEC 2136/7 8.90 [ (898 20 e 53 | Thorn 3000/3500
D.LN PLUGS ‘ GEC 2112 Conversion 13.00 | Decca 30 3R3 0.60 | _horn 17
Antex 15W Iron 825| MIXED DIELECTRIC Hitachi 190 4 ws ‘g5 | Philips G8 2R2 + 68R 0.84 | Thorn 8000 4.95
Antex 25W lron 6.60 | 2 Pin 0.10 ITT CVC5 7 myy 10,00 | Philips G8 47R 0.50 | Thorn 8500 6.80
Antex 15W Bit 0.70| 3 Pin 0.10 | -01 1000V 0.24 00 | priibs 210 (no ikl 1.10 | Thorn 9000 780
ITT CVC8/9 1285
Antex 25W Bit 0.75| 4 Pin 0.14 | 01 1500V 025 | |17 CVC20/30 6 way 8,00 | Fhilips 210 (with fink) 0.95 | Telpro 561 7.00
Desolder Pump 6.00| 5 Pin 180° 0.19 | -022 1000V 028 | o deE G wa 850 | PYE 725 3R3 1.79| Seimens Universal 5.0
Nozzle 085 | 5 Pin 240° (1) | AU 028 | iios 520 11.00| McBEO BL + S6R 140 | Ty 0.65
Antex Elements 15W & | 5 Pin 360 0.9 |1 1000 030 1 bhilips 550 1355 | PYE 725 + 56R + 3R 155 | Tvi 0.65
25W 2.50| 6 Pin 0.23 |1 1250V 046 | ST 55| RR1 823 56R + 63R  0.85 \
d 7 Pin 0'23 1 2000V 0.75 Philips G11 250 Thorn 1500 155 VI8 0.70
5 WA Biem
21 0.60 - |
MIXED PACKS D.LN. LINE SDCKETS a7 1000V 079 | PYE 725 [UHF e 1350 Thom 3500 % | LINE ouTPUT
2 Pin 0.1 | 8kv DIscs RRI 823 6 way 9.50 | Thorn 8500 057 | TRANSFORMERS
Mixed Dust Cores 070 | 3 Pin 0.22 | \a0pF 210PF. 270PF 3a0pF. | RRI T20 6 way 10,50 | Thorn 8830 0.97
Transistor Mount Kit 0.70 | § Pin 180° 0.22 | goop’ ' *“o30 | BRI ZT18 6 way 9.50| cor” 8% | Autovox 9° 9.75
R () 8 pin 7 073 | Povyes 0 | Thorn 3500 6 wey 275 SFC 211 085 | autovox 110" 975
it i b Y T I X
0 Copechs 10017 e v | et IS Thom 600 6 way 275 | CONVERGENCE | Decca 1700 Mono - 880
100 2§ Watt ! .0IMF  0.06 .022MF 0.06 Thorn 1615 4 wi "70 CONTROLS Decca 1830 9.80
robound o B3VE 006 D4IMF 006 | Tobio awey | BSO Decca 2230 830
Wirebounds 00| p,|.N, CHASSIS 068MF 0.06 IMF 007 | OO W : GEC 2110 9.50
SOCKETS 22MF 008 33MF 0,08 5R 7R 10R 12R 15R 20R 50R | GEC 20AX (diode split) 12.00
REGUN CRTs 2Pin Switchad 010 [7MF 013 BMF 013 100R 2008 500R 038 | Grundig 1500 mono 13,70
2 yoar warsarty] P Urectoed 012 0.16 FUSES G8 Metric 10R 15R 20R0.50 | Grundig 5010 11,50
s o S e G Thorn 50R 200R 0.50 | 17T CVC5/8 10.25
in 1 0.2 TT CVC20 10.75
} 001MF 0.06 .0022MF 0.06
oy e e S | g, | TERMSTORS__ RS L
; | 7 pi 25 |- 0.07 .033MF 0.08 ' g ; ; R
AS1-110X 3200 AMF 008 22MF 013 | 4 "\55n, 164, 24 095 | PT3IP 085 | (orting 250
001 1N, : 0.2 125, 1. - :
ABE120X D.I.N. PCB 4IMF A, 1.64, 0.95 PTHA5IA 0.75 Konlng ne 12.50
1 32.00 SOCKETS 2.5A, 3.15A, 4A, 63A 095 Philips 210 9.90
AS6-140X 3300 DISC CERAMIC 50V 20mm Q/8 (10 Packl gl 030 | pijos GB 890
A56-500X 45,00 | 2 Pin Unswitched 0.25 160mA, 250mA, 315mA, VA1104 0.60 | /NS .
AB6-120X 37.00 | 5 Pin 180° 0.24 | O1MF. .022MF, 047MF, 500mA. 630mA. 800mA. 1A, | GEC Oual 160 | Philips 69 b
ABE140X 38.00 | FM Plug 020 | IMF 004 | TEA A 3158 " 045 | G11Transient VOR  0.42 | Philips 11 1295
AB7-120X 38.00 [ FM Socket 0.19 | $ CORRECTION 13 A/S (10 Pack ’ Phiips K30 14.%
ASO-120WR 14.00 [ AM Plug 020 JALS [10 Pack) ma 150 | VALVES Phiips KT3 795
AG1-120WR 15.00 | AM Socket 019 | 9IMF 611 055 | 20mA, S00mA, B30mA 1. Philips 570 950
Carriage £8.00 b g 800mA, 1A, 1.25A, 2A 150 PYE 691 P.C 13.00
Camae per tube + ELECTROLYTIC 25V 25A, 3A, 5A 230 | 20 |PYETD e
BATTERY HOLDERS |[1oMF o0os 22MF oo | 1¥ /8 (10 Pack 0Y86 075 | PYE 731 8.95
e gIVE 003 IOVE 008 Y L DYenz 0.75 | PYE 163 10.75
per side, end to .15 47 0.22 ST . 075 (R .
AERIAL ISOLATORS | ;g 0.28 | 1000MF 0.33 2200MF 0.50 | Mains Fuse (10 Pack/ PCF80 0.85 32} 67;2/793 };;’;
HPT 2 per side, side by | ¢\ cerroLyTIC 40V 2A, 3A, 5A, 13A 0.90 | PCFB02 0.95 | RRI 823 1190
40mmx40mm with 500mm | Side 0.28 40 PCL82 0.85 [ gRI T20 1290
Lead 0.60 n;} } ; end to.enld 0.37 [470MF 030 2200MF 0.70 ;gg‘; g-'-" SABA 12,50
: rows sin I . 8
ammxﬁmm with 430mm sided 0 gle 0.7 ELECTROLYTIC 63V LOUDSPEAKERS PCLES Ogg ?:amlcmm o 12.50
Philips Plestic Moulded | PF9 Press Stud 010 |{MF 008 22MF 008 PFL200 120 | o e 26 i
Type for KT3 Chassis 080 | PP3 Press Stud 010 |47MF 008 10MF 008 | 8 X 5 16 ohm 298 | PL36 125 | 0 o 1591 10,50
2MF 011 4IMF 012 | 6 x 416 ohm 260 | PL504 160100 '
100MF 049 220MF 030 | 6 X 4 25 ohm 430 | PLE0B 2.30 | Thorn 1615 1000
CRT-VALVE BASES 4T0MF 042 1000MF 8 x 3 70 ohm 3.40 | PLS0S 5.80 | Thorn 1690/1 8.75
VIDEO HEADS 065 | o~ 350 ohm 300 | PY800 0.89 | Thorn 9000 10.90
gghri:::cq#eam 138 ELECTROLYTIC 100V 7 x 3 16 ohm 300 | PYS00A 2.30 | Thorn 9800 10,00
3HSS Ferg-JVC-Aksi 34.00 | BoA EHT Base oes [047MF 010 MF oo [ 52 X 3 80 ohm 2%
4SS Nat yl:&n 3400 | B7G Coramic oss [22MF 010 47MF 010 Thorn 1590 large 4.0
ony-NEC- i eg |1 012 22 0.16 \
Toshiba 00 g?ﬁac&';m’ic ggg 4IMF 017 100MF 0.26 PLEASE ADD 65 PENCE POST/
20MF 045 B0MF 055 | TUNERS PACKING TO YOUR ORDER TOTAL
BOOKS TRIM TOOLS ;tigf::'c"’::" . AND THEN 15% VAT. GOODS ARE
- ) 14 | 1043/05 !
Twin Bladed Bronze- 10MF 028 22MF 031 | 1043/06 ;:g DESPATCHED BY RETURN AND
K gor s It e |2 I5| SHOULD BE RECEIED WITHIN 4
NB: Zero VAT on Books |end 0.11 [10MF 050 G8 11.75 WORKING DAYS.
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BUIOS 1000 OC72 0500 |TIP29C 0250 | 3N.128 0550 | 25473 0370 | 26 pin
BUIO 1100 | 0C200 1800 |TIP30 0160 | 3N.143 080 | 25854 0250 | 40 pin

BUIIL 1400 ( OCP7! 1000 | TIP3IA 0240 25877 0320

BU204 0750 | ORPBO 1000 { TIP32A 0240 | INACO1 0080 | 25B337 1200 | VALVES
BU205 0700 | ORPS1 1000 | TIP33 0500 | IN4GD2 D040 | 25B405 0220 | DY87
BU208 0750 TIP34 0500 | IN40O3 0.080 | 25C480 0210 | DY8O2
BU208A 0800 | A20088 0800 | yipgys 0220 | INAOO4 0080 | 2gca95 0800 | ECCE2
BU2080 1200 | A20108  0B00 | 1ipasc 0250 :”‘005 0000 | o5rma3  0a00 | ECCEI
BUIZS 0850 | sasesy 100 | TIP42A 0220 | INAOOS OO |00 tr Jong | pina,

BU4S 0850 [ sassrg 1400 | TIP42C 0250 | IN40OT 0050

BUSY 0750 B TIP47 0400 | IN4148 0020 | 2SC1172Y 1.500 | ECC85
BUAE 1000 | SNroo o 1A% | Tipag  oAon | IN5K 0090 | 25C1278 0240 | ECHEY
BUSO0 1100 | gn7em3N1dgp | TIP4S  0A0O | IN5401 0100 [ 25C1306 1.000 | ECHB4
BUS26 0800 | gnpgoxaN1500 | TIP110 0470 [ IN5402 0100 | 251307 1000 | ECLSO
BY126 0060 | gn7g110N0700 | TIP112 0540 | INS4G3 0110 | ogryean pasp | ECLE
BY1Z7 0080 | sn7gi15 g700 | TIP1IS  0AS0 | INSAO& 00| oo 00 g { pripg

BY133 0080 | gN7g226 0goo | TIP117 0560 | INS405 0420

BYIB4 0220 | Sn76227 ogop | TIP120 0430 | IN540E 0430 | 28C2029 1200 | ECLES

BY176 0850 TIP121 0460 | INS407 0130 [ 25C2078 1.200 | ECL8S

BYI7S 0350 T28000 0520 | TIPi22 0470 | IN5468 0130 | 25C21224 2000 | EF0

Rl e
= 280234 0370 | EFe9

BY!S7 0320|200 0720 [TIP127 o560 | REGULATORS

BYI% 0200 | TAG443 0760 |TIP285 030 | 7805 50 | 28K135 4000 | EF183

BY206 0110 | TAGM44 0760 | TIP3054 0380 [ 7812 035§ MB3712 1500 | EF184

BY207 0410 | TAASS0 0150 | TIP3os5 o3| 7815 0350 | TA7205 1500 ) ELM4
BY223 0720 | TBA120S 0450 | TiSs1 0150 | 7818 0350 | ypesys 1000 | Eves
BYX10 0150 | TBA3SS 0600 Tlgsa o.1'53 7824 0350 EY8?
caz0 040 | Torm o | T 00|75 s kS PO

CA3086 0250 | tRazs0 0750 7912 0400 | SOCKETS PCC3S

CAS8S 1500 | TRAci 090 | 2N2904 0200 8pn 0060 | PCFRO
CASM0 0300 | pAse) 0700 | 2N2%05 0200 [ 198 A% | 14pin  oos0| Per0

% | 16 pin 0090 | PCFEO}

MC1327 0700 | TBAS10S 0.600 | 2N.2907 0:1'0 78L05 0280 | 18 pin 0120 | PCFBOZ
MJ250 1000 | TBAB20 0750 | N.226 O8O | 78112 0280 | 20 pin 0140 | PCFBOG
MJ2501 1400 | TBAS20 0800 | 2N3019 0280 | 7115  g280 Zpin 0180| PCH200

MU3000 1750 | TBASS0 0BOO [ 2N3054 0350 | 744  pzsg | 24PN 0180 PCISY

MJESA 030 | TR, Do | Nawio om0 | horek 130 | Please add 40p. P&P and VAT at 15%. Gowt. Colleges, etc.

TOAI412 0800 | 2N3w2 0850 | (M3ITT 1800
MIERS o250 | Toazoz 080 | N3TTT 050 | LMKk 4200

200 TDA2020 1400 | 2N3773 1000 | 7BHGKC 5700
TDA2030 1400 | 2N.4031 0250 | 78HOSKC 5200 | AW brand-new Components, All vaives are new and boxed.
0A47 0080 | TDA2522 0800 | 2N.4036 0250 | 78GUIC 1.900
0AS0 0040 | TDA2530 0800 | 2N.4037 0250 | 79GUIC 2150
AQ91 0040 [ TDA2532 0750 | 2N4443 0760 | 79HGKC 8.700

QA202  0.070| TDA2580 0J00 | 2N.5061 0200 | JAPANESE

0c28 1.000 | TDA2683 0800  2N.6204 0300 | TRANSISTORS
0C20  0BOO| TDA2640 0800 | 2N.5206 0300 | 2SA73 0300
0C38 1.000 | TDA2680 0700 { 2N.6106 0400 | 25A104 0320
0C45  0500| TIP28 0150 | 2N.6107 0400 | 2SA198 0220
ocn 0300 | TIP28A 0220 | 2N.8108 0400 | 25A203 0300

1350
1.100
0570
1.150
1.000
0540

PCLB2 0830
PCL84 0500
PCLE5 0550
PCLBE 0550
PCLBOS 0550
PFL200 0850
PL36 0800
PLSD4 0950
PL508  1.900
PY81 0.700
PY88 0480
PYS00A 1500
ZENERS
400MV

BZY88 Range
2V7 to 33V0.060
1.3W Zeners
B2X61 Range
2V7 to 39V0120
MEMORIES
2114 0.750
216 2200
2582 2900
m2 2500
2764 5000
4118 0.750
6116 3.000
M324 0300
LM380 0800
LM3gt 1,000
LM709 Dil 0300

M723 0320
LM741 Di0.150
M7

Met 0450
LM3300 0250
NESS5 0150

500 0290
500 0310
800 0360
600 0800

LED

LED 3mm

RED 0050
LED 3mm
YEUOW 0.100
LED 3mm
GREEN  0.100

LED 5mm
RED 0.050

LED 5mm

YELLOW

LED 5mm

GREEN

0.100

0.100

RECTIFIERS

1A/50V

1A/100V
1A/ 200V
1A/ 400V
1A/800V

BA/ 400V

25A/100V 1600

0.160
0100
01%
0210
0230
0280
0350
0360
0420
0540
0580
0660
0580
0790
1.000
0800

ELECTROLYTIC
4700UF-16V

CAN

0200

TRIPLERS

LP1195

(4000Ser} 2250

TDA2003 1.500 | 2N.3772 0900 ( LM723 0320

orders accepted.

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

GRANDATA LTD.

9 THE BROADWAY, PRESTON ROAD,
WEMBLEY, MIDDLESEX, ENGLAND.
Telephone: 01-804 2083 & 904-1115/6.

Telex No. 932 885 (Sunmit)

»
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MANTEL

Manchester’'s No. 1 in Ex-Rental TVs

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

All sets are Serviced with repolished

cabinets ready for sale

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

22/26 £45 Thorn
£40 Philips

22/26 £35 Bush

from £35 GEC

£30 Decca

Decca 30 18/20/22/26 £30
Japanese from £30 _
Many other makes available from All sizes

£25
Discount on quantity

Ex Equipment Panels & Tubes Available

Deliveries may be arranged to the North and Scotland.

available

Mono TVs avail. s/s
New TV trolly stands.

Some Examples of UNTESTED TVs

10 for £125

6 for £90
6 for £80
6 for £60
6 for £60

£f4 each

£4.95

All Prices subject to V.AT.

Ring for quote. Callers welcome.

419 Barlowmoor Road, Chorlton, Manchester 21 2ER.

Tel: 061 861 8501

$ 3332 °3°3'3 3°3°5°3°3°3°3°8 3988 5 38 31

»

xx

223333 33 383 3R TS 38353888 8 8 8 8 3 8!
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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
BUSH T20, T22, T24s

(Remote Control)

THORN 8000 &8 8800s
THORN 9000, 9200, 9600

(RthtI)

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: 96 Mon-Sat, 9-1 Sundays

(W-S-M 413537) Avon (W-S-M 413537)

(Note new address) (15 minutes past Bristol Southward on M5)

TELEVISION MARCH 1984 . 275




STOCK NO.

270 10 x BU208A

050 ITT CVC 5/9 EHT Tray

051 Decca 1730/1830 Doubler
053 GEC 2040 Hybrid EHT Tray
054 Thorn 1500 (5 Stick) EHT Tray
056 Thorn 1400 EHT Tray

057 Philips G9 EHT Tray

058 ITT Universal EHT Tray
011 Thorn 1690/91 Loptx

012 Thorn 1615 Loptx

085 470 MFD 250V Philips G11
335 50 x BY127 Diodes

270 10 x BU326

280 25 x 2N3055

TOP TWENTY T.V. SPARES

001 Philips G8 Loptx (Genuine Philips)

002 Decca 30 series Loptx {Genuine Decca)

003 Decca 100 series Loptx (Genuine Decca)

004 ITT CVC 25/30/32 Loptx {Genuine ITT)

371 Pye 713/731 Vision Gain Moduie
(replaces expensive 212-27327)

All components are A1 quality from prime
manufacturers, and are dispatched by post

same day as order received together with

any refund due. All goods should be deliv-
ered within 4 working days.

Please add 15% VAT and 90p P & P

LINE OUTPUT TX 068 Pys CT200 5Lead4.50 [ 123 RRI ASZ3 etc. 4
001 Phikips G8 7.50 | 067 Korting Hybrid  5.00 | way 1.95
002 Decca 30 Series  7.00 | 088Grundig3010/15003.00 | 124 Hitachi 4 way  7.95
003 Decca 100 Series 6.50 125RA1. T20 6 Way 895
750 | 00 oG CAPACITORS
7.00 080 220/400 CVC 32
006 RRI T20 992
6.50 | 007 RRI Ag23 7.00 | T2 1.20
) 008 RRI Z718 18* 18,95 | 0B1 200 + 300 Pye 631/ | INTEGRATED CIRCUITS
1.00 ous RRI Z716 20720/ 697 200 ( 1405 x TBAMO  3.00
6.50 18,95 | 082600/300Philips GB 1.90 | 1415 x TBAIAS 1.80
) mo RRI A774 Mono 1o 87 | 083 175+100+100 Thom | 1425 x TBAS4  4.00
011 Thom 163081  7.00 | 3500 1.50 | 1435 x TBAS0Q  4.00
8.50 | 012 Thom 1615 §.50 [ 0842000/100 Can _0.50 | 1455 x TBASEO  3.50
y 03T CVC 45 650 | 085 470250 Phims 146 5 x TBASIOS 3,00
3.00 | 014 Phil TX Chass. 5.00 | 611 147 5 x TBAS200 450
2.00 | 015RRIRanger 172 5.00 08800+ 400 Dacca 0250 1435 x TBA®0Q 325
) 06 ITT CVC5A  8.50 | 087 2°°+2°°+75+25 1495 x TBAS20Q  4.00
3.00 | 017 Philips E2 Chass. 5.00 | ITT5/3 150 | 150 5 x TBASI0Q 4.25
3.50 | 019Thorn 9500/9600 8.50 | 088 400/400V Thom 1515 x TBASS0  4.50
. 020 Polish 161 Mano 1.50 | 1555 x MCIRIQ  2.50
2.00 | Loptx 8.00 092 10 x 220MF 0165\; 160 TDA1170 1.35
021 Thorn 3500 Scan 4.50 161 TDA1190 1.90
3.50 Thom 8500 11.00 gss'v D &5 €7 1Y o2 TOAIGA 145
097 Spiit Diode EH 1 1035 1.
sgg Lead Pt Diodo EHT 1.35 | 0945 x 4.TMF/100V [:514 165 TDA1044 223
1. T3500 166 TDAI90 1,90
6.50 0% 5 x 9INF Ph-l«ps 167 TDA1412 0.90
150 G 225 | 172 TDA20R 180
. RECTIFIER TRAYS 09710 x 172000V 200 173 TDA2020 250
3.00 | 050(TTCVC5/9  3.00 | 098 5 x 1/250 Suppres- | 174 TDA2030 215
10.00 051 Decca 1730/1830 2,00 | sion ITT 275 | 178 TDAZSB3 235
- 052 Dacca 80 Series  4.50 179 TDA2532 240
7.50 | 053 GEC 2040 Hybrid 3.00 180 TDA2540 1.65
054 Thom 1500 (5 | PUSH BUTTON UNITS | 181 TDA2541 267
Stick) 3.00 [ 110 Py 7134 Way 7.87 | 182 TDA2560 3.28
05%5  Thom 8000 | 111Pya 7156 Way 11.95 | 183 TDA2571 215
Doubler 200 [ 13 Phiips G8 | 184 TDA2591 0.58
056 Thom 1400 2.00 | (Sloping) 12.98 | 185 TDA25% 223
057 Philips G9 3.50 | 114 Thorn 9000 6 Way2.50 | 190 TDA2500 4.00
058 ITT Universal 5,00 | 115 Thorn 16154 Way5.75 | 191 TDA2611 124
059 5 x TV For | 116 Decca B Wey 695 | 132 TDA2640 235
PTV's 1.00 | 117 Decca 4 Wey  6.50 | 210 ETTRG016 228
060 3 x Tvas Z/18 nsescznosmy 7.95 | 211 ETTE016 228
REC 1.00 | 119 GEC 2136/7 Taperad 1s 212 BTT6018 w8
061 ITTCVC 45 4.00 | Way) 7.9
062 TVKS2 Continental2.50 | 120 o 1T CVCs 9. zs TRANSISTORS - DIODES
063 RRI 2179 3.00 | 121 (T CVCS 11.45 235 50 x BC23L 250
064 Pye 631697  3.50 m T 6 way wnh 10 anm
085 Pye CT200 4 Lead 3,50 lMew)

270 10 x BU20BA  8.50
271 10 x BU208 1.50
27210 x BU32%6  10.00
2735 x BU20S 250
280 25 x 2N3055 (Texas)
1.50
28110 x 2N2905
(Equiv, BC161/303)  0.50
33550 x BY127 3.00

SPECIFIC SPARES

Thom 1590/
43x23 2.00
357  Thom 1590/1
5x23 2,00
352 Thorn 1600

Dropper 0.50
358 5 x Thorn 3500 mn
Conv. Pot. 1.00
359 5 x Thom 3500 50R
Conv. Pot. 1.00
370 Pya 731 Thick Film 1.50
371 Pye 713/731 Vis. Gain
Module 6.50
372 Pye 731 3R3 SOW
Metal clad 1.29
378 Grundig 5010/6010
Video Module 4.00
384 5 x Phikips GB/IOR
Conv. Pot. 240
3855 x Philips G8  2.40
386 5 x Philips G8 2k2 Lin.
Bright. 2.50
3875 x Philips G8 10k

50

kgg 2.

5 x Philips G8 47k
Log. Vol. 2.50
389 Phiips G8 Plastic
Mains Sw. 0.75
3% Phitips G8 Matal
Mains Sw. 3

4% 5xDecca 30 3R9

Modulohm
437 Decca 30 ‘7k
Vol. +Switch 125

A& 5x5R Universal Conv
A54 5 x20R Universal Conv
Pot 1.00

455  5x100R Umvevul
Conv. Pot

456  5x470R Umverul
Conv. Pot

457 10 x100k Tuner Prasat
TCE etc. 3.00
458 10 x100k Tuner Preset
Philips G8 3.00
Ase ELC1043/05 Repmrzg

Tuner
480 ELCIOK!M Repaired
Tuner 6.00
461 U321 New Tuner 7.95
462 U322 New Tuner 7.95
469 Cut Out Metal GEC
2100 1.00
470 5xGEC2100 3 Leg
Thermistor 1.00
479 5xGen. Purpose Ro-
tary Switch 3.60
460 5 xGen. Purpose Push
Push SW. 37

41 20xneons GEC
etc. 2.25
482 5 xUniversal Aerial
Skt. 5.50
483  10xMetal  Coax
Plug 1.70
484 Focus  Unit T20

Typ 1.25
5 Focus Unit Thom ssou
Type 125

NEW PRODUCTS
023

Stor. Coil

Fusible

12
391 Philips G8 Line Eql/
5
m 5 RAl T20 CRT
Bas 4.35
4:5 10xDecca 30 10R
0.50

QUICK SAVE TV. SPARES

MUXTON HOUSE, MUXTON, TELFORD, SALOP.
REG. OFFICE ONLY. CALLERS STRICTLY BY APPOINTMENT. PLEASE QUOTE STOCK NO.

Thom  1580/91
LOPTX 8.50
024 Thom 1500 15KV
LOPTX 4.00
220 SL901B Int. Circuit 4.00
20 1 x  AC12B
Transistor 1.50
20 10 x BTIoE
Thyristor 9.00
291 5 x BT109 450
28 5 x BT120 450
4% TX10 Chass Focus
Unit 1.00
089 10 x Anti Track EHT
Cap 2.00

FREEWAY COMPONENTS ..o

TRANSISTO RS
AC11 30

TIP42C ..

INTEGRATED
CIRCUITS

wnwwum#bugbhbhhhob

'.addkp:nffdd.duddd
- T- - 3-1-1

TBA120S ...

LINE QUTPUT
TRANSFORMERS
utovox 90° ..

GEC Soiid State .. 9 00
Grundi
6010
Grundig 5010 .
Grundm 1500
grun ig 5010

Philips 570 .
Philips K9........

5010/UE,
E, 2222 .12.00

1.
3.
3.
2.
1.
4.
1.
1.

berg 110°
TFK 711 & 711A10.50
1615 9.00

3.00 | Skantic 6 way ..

Decca 1730, 30 80,
7.65

way ....10.50
Luxor 6 way..... 1315
13.75

Nnonoesa' wwot

TUNERS
AEG 05 (1043/05)8.00

AEG 06 (1043/06)8.00 | 350v

AEG 202 EU:!21 .8.00
04 (U322) .9.00
lesuml

(P onables) ........ 8.00

MULTI-SECTION ELECTROLYTICS

Rank 823 800/300v .................. 2,05
Rank 823 2500+2500/30v 1.30
Rank 823 300+300/300v .. 2.20
Rank T20 220/400v ...... 1.50
PHG8/GEC 600/250v . 1.80
PHGS/GEC 600/300v . 2.20
PHG9 2200/63v .... 1.26
PHG11 470/250 ...... 1.60
Pye 691 200+300/350 2,40

..80

Pye 691 ;ooouooouo«'

()
-
o

..12.00
..15.00

VALVES
80 .

SwmNa st e a
BEEBRRR522283

PY500A

FUSES (Packs of 10)
ZA 3A 5A, 13A 1.00

6.30 |20mm ANTI-SURGE

600mA, 1A, 1.25A,
1.6A, 2A, 2.5A,
3.15A, 4A, A .
20mm’ QUICK-BLOW

.50
GEC 2010 1000+2000/35 ...95
Thorn 3500 1000/70v . .00
PHGY/Pye 731 600/300v P.C.8. ... 3.00

EHT TRAY
ITT Universal ..............cccoeeunes 5.50
To fit most sets including: Decca, GEC
ITT, Pye, Philips, Rank, Telpro, Saba
Autovox, Bang & Olufsen, rundlg
Doric, Skantic etc.
VIDEO HEADS

VHS (3HSS Smm centre hole) ..... 32.45

VHS (4HSS 15mm centre hole) ..
Beta (PS3B Sony, Toshiba efc.) .. 4175
Any doubts which you need please ring
our sales office.

SPECIAL
OFFER

Thorn 9000 6-way switchbank 1.50 each.
2 for 2.50. Take one for 75p when you
order other goods\sl Atgtalling 15.00 excl.

180 | add 60p camiage & 15‘% VAT and send

cheque or P.0. lo:
FREEWAY COMPONENTS
THE AIRPORT
WESTON-SUPER-MARE
AVON BS24 8RA
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“Colour Televisions”

FIRST COME! FIRST SERVED!

Not ex-rental . . .

All in excellent cabinet condition.
Many working.

Largest selection of makes and models.

Fresh stocks weekly . ..
Available in singles or in quantity.

Many late models eg:
G11, 9600, Decca 100 etc.

Clearance sale of old models:
Philips G8 £10.00
Bush A823 £10.00
Hybrid mixed £5.00

Panels, Spares, Tubes etc. available.
w
RING US NOW!!!

COLOURTRADE
Tel: 021-359 0449
221, Bridge Street West,
Newtown, Birmingham, B7.

PUBLICATIONS
F
INDEX TO THE

TELEVISION

MAGAZINE

MOST USEFUL TO THE T.V./
VIDEO SERVICE ENGINEER
In the form:-

(Chassis type/Model no. Page no. mnth. fyr.)
As advertised in Nov. 83 issue
Jan. 74 to Jan. 84 (10 years)

Prices:-
1. T.V.’s 1st Edition

B

Bi-PAK SOLDER —

-~
DESOLDER KIT / \

Kit comprises: ORDER NO. VP80 \\

1 High Quality 25 watt General \

Purpose Lightweight Soldering Iron

240v mains incl 316" (4.7mm} bit.

1 Quality Desoldering Pump High

Suction with automatic ejection Knurled
anti-corrosive casing and Teflon nozle

15 metres of De-Soldering braid on plastic
dispenser

2 yds (1.83m) Resin Cored Solder on

Card
1 Heat Shunt tool tweezer Type

Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £9.95 @

DIGITAL VOLT METER MODULE

3 x 7 segment displays Basic Circuit
0-2v =+ instructions provided to extend
\ voltage & current ranges Operating
voftage 9/12v. Typ. Power Con-
sumption 50mA

0/No. VP39 Once only price
£9.95

SINGLE SIDED FIBREGLASS
BOARD

Order NoPieces Size Sq. Ins  Price
FB1 4 9 x "0 !
FB2 3 11 x 3 100

FB3 4 13x 3 1% i
DOUBLE SIDED FIBREGLASS
BOARD
FB4 2 4 x4 10 £2.00

BI-PAK COMPONENT &
SEMICONDUCTOR BARGAIN BOX

This collection of Components & Semiconductors
for the hobbyist is probably the most value

acked selection ever offered, it consists of

esistors; carbon & wirewound of various
values. Capacitors; All types sorts & sizes includ-
ing electrolytics. Potentiometers; single, dual,
shider & preset. Switches, Fuses, Heatsinks,
Wire, P.C. Board, Plugs, Sockets, etc. PLUS &
selection of Semiconductors for everyday use in
Bopular Hobby Projects, these include: SCR's,

iodes, Rectifiers,_ Triacs & Bridges as well as a
first class mix of Transistors & IC's.
In all we estimate the value of this BCSBB - in
current retail catalogues to be over £25.
So help yourself to a great surprise and order a
Box today for just £6,80 ONLY at BI-PAK.
You can call us on 0920 3182/3412 and order it
with your Barclaycard or Access Card - 24hr.
Answerphone Service NOW. Order No. V.P. 85.

}'F}\IACS — PLASTIC

MP - 400v - T0202 - TAG 136G
1 OFF
4 £.75 f1
8 AMP - 400v — T0220 - TAG 425
60p £5.75 £2750 £50.00
pﬂlngATURE FLVl TR{\NSMlTTER
req: 95-106MHz. Range: } mile
Size. 45 x 20mm Add. O batt ONLY
Not licenced in UK. £550
ideal for: 007-M15-FBHCIA-KGB etc

PROGRAMMABLE UNIJUNCTION

TRANSISTOR

PUT case T0106 plastic MEU22 Similar to 2N§027/
6028 PNPN Silicon

Price:  1-8 10-49 50-99 100+
Each 20p 18p 150 13p
Normal Retail Price £035 each.

BI-PAK PCB ETCHANT AND
DRILL KiT

Complete PCB Kit comprises

1 Expe Mini Drill 10,000RPM 12v DC incl 3
collets & 3 x Twist Bits

1 Sheet PCB Transfers 210mm x

150mm

1 Etch Resist Pen

1 4ib pacx FERRIC CHLORIDE
crystals

3 sheets copper clad board

2 sheets Fibreglass copper clad
board

Full instructions for making your
own PCB boards

Retail Velue over £15.00

OUR BHPAK SPECIAL KIT PRICE £9.95

ORDER NO. VP81

Silicon NPN'L' Type Transistors

10-92 Plastic Lentre Collector Like

BC182L — 183L - 184L

VCBO 45 VCED 30 1C200mA Hfe 100-400

é;l( gﬁr‘?ect devices - uncoded. ORDER AS
il

50 off 100 off 500 off 1000 off
£1.50 £250 £1000  £17.00

Silican General Purpose NPN Transistors
T0-18 Case. Lock fit leads - coded CV7644
similar 1o BC147 — BC107 - ZT89 ALL NEW VCE
70v ICEDOMA. ORDER AS CV7644

50 off 100 off 500 off 1000 off
PRICE £200 £380 £1750 £30.00

Silicon General Purpose PNP Transistors
T0-5 Case. Lock fit leads coded CV9507 similar
2N2905A to BFX30 VC60 IC600mA Min HFE 50.
ALL NEW. ORDER AS CV3507.

50 off 100 off 500 off 1000 off
PRICE f250 f400 £1900 {2600

OPTO 7—Segment Displays
Brand new 1st Quality
LITRONIX DL 707R 14-pin
Red 0.3" Common Anode Display 0-9 with
right hand decimal point TTL compatible

Sv DC Supply. Data supplied
5 pieces £3 60p each
10 pieces £5 50p each

PACKS 50 pieces £20 40p each

100 pieces £35 35p each
1,000 pieces £300 {30p each

THE MORE YOU BUY -
THE LESS YOU PAY

SEMICONDUCTORS FROM
AROUND THE WORLD

100 A collection of

Transistors, Diodes,
Rectifiers &
Bridges SCR's, Triacs, |.C.'s

‘ . & Opto's all of which are
current every-day useable
devices.
Guaranteed Value Over £10
Normal Retail Price.
Data etc in every pack.
Order No. VP56

Our Price £4.00
$ 2

_OUR GREAT NEW 1984 CATALOGUE

(Jan. 74 to Sept. 83) £4.65

Presented with a Professional Aproach and Appeal to ALL who require
Quality Electronic Components, Semiconductors and other Accessories
ALL at realistic prices. These are no wasted pages of useless

2. T.V.'s 2nd Edition

(Jan. 74 to Jan. 84) £6.65
3. VCR's

(Jan. 74 to Jan. 84) £5.65

4. Chassis Guide £1 . 50

Mr. M. Saiepour B.Sc., M.Sc., AMIEE
2 The Paddocks, Widmerpool
Notts. NG12 5PY

information so often included in Catalogues published nowadays.
Just solid facts i.e. price, description and individual features of what
@ we have available. But remamber, BIPAK's policy has always been
,} to sell quality componen s at competitive prices and THAT WE
We hold vast stocks " n stock’” for fast immediate delivery, all
items in our Catalogue are availabie ex stock. The Catalogue
is designed for use with our 24 hours “ansaphone’’ service
and the Visa/Access credit cards, which we accept over the
telephone,

To receive your NEW 1984 BI-PAK Catalogue, send 75p
PLUS 25p p&p =0:-

Use your credit card. Ring us on Ware 3182
/ NOW and get your order even faster. Goods

Send your order to Dept T3 _ normally sent 2nd Class Mail.
BHPAK. PO BOX 6, 3 BALDOCK ST Remember you must add VAT at 1% to your
WARE, HERTS N Total order.

Postage add 75p per Total order.
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HUSSAIN CENTRAL TV SALE

No. 1 in Midlands

Special Clearance to trade

G8, Philips from £8, Pye 205 from £5,
GEC Hybrid from £5, Decca 1800 Series,
G9, G11, Pye 223, Pye Chelsea, ITT CVC5,

CVC9, CVC25 and 30, Thorn 8500, 9000, GEC,
National, Hitachi, Mitsubishi, Toshiba, and black
and whlte 75p. Most makes and sizes available.

Buy T.V., tubes and spares free.

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

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 ...l 24.25
A38-160W/170W ....... 17.50
A44-120W/R ............. 25.00
AS50-120W/R ......c...... 19.060
A61-120W/R ............. 21.00
9AGP4.......cccvvven. £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/DMB4.......23.00
310EUBM................... 19.95
310EUB4A................. 18.50
310EYB4................... 18.75
310FXB4 ................... 17.50
310GNB4A..

310HCB4.....

340AB4 .......

340AYB4................... 30.00
340AXBA4................... 30.00
340RB4/CBA............. 26.00
340AHB4 .................. 26.00
RIGONDA 6"............ 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 .............. £62.50
330AB22 .....ceeenns 73.50
A44-271X . 60.00
A47-342X ...

A47-343X ...

A49-191X.... x
AS51-161X ...t 70.00
AS51-220X .....covviniennn 55.00
A51-500X/510X ........ 64.50
AS51-570X ... 73.00

A56-120X ................ £54.00

A56-410X .................. 64.00
A56-500X/510X ........ 63.00
A63-120X.....ovvenen 63.00
A66-120X......coueinnd 65.00

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

A67-120X.......cceenen. 65.00
A67-140X/200X ........ 69.50
A67-150X.....covinnen. 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.

TUNERS + TUNERS

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

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

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

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

= 13 Worcester Street,
Wolverhampton, WV24CJ.
Phone: (0902) 773122.

278

1 PRECISION VISION LTD. i

| 67 LONDON ROAD, HEADINGTON, OXFORD i

UspeciaL OFFER THIS MONTH:- 0

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

l  Limited quantity of Toshiba Colour Portables.

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

I ++ Good selection of modern colour TV's.

:PL EASE PHONE FOR CURRENT STOCK POSITION |
(0865) Oxford 750212 |
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G G COM P N ENTS ACCESS NOW AVAILABLE Trade C::u:}:ll"hl’?w Open ' (S_TOP PRESS)

108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY P\ N South John Street,  Hitachi and Sony tubes
PHONE (0228) 20358/39693 Carlisle. now rebuilt
INTEGRATED CIRCUITS TRANSISTORS LINE O/P TR. ) NEW VALVES

TYPE PRICE (£)| TYPE PRICE {£}| TYPE PRICE(E) TYPE PRICE|TYPE PRICE|TYPE PRICE(TYPE PRICE|RBM T20/22A ..........
LC7120 .....4.30{ TBA480Q ...1.40|TDA2591 ...2.70|AC127..... 22|BC184L ....11|BF115 .....30(BU205 ..1.42|RBM Z718 18/20/22
TBA510 ....2.30(TDA2593 ...2.30|AC128...,.22|BC208 .....12|BF167 .....26 |BU206 ..1.35|PHILIPSG8 ........
TBA520Q . ..1.30| TDA2600 . ..5.30| AC128K . ..30 BC212L ....10|BF184 .....28|BU208A .1.40 [PHILIPS G9 ......
TBAS530Q ...1.00( TDA2611A ..1.50| AC141K ...30|BC213L ....10(BF185 .....29|BU208/021.70 |PHILIPS G11 .. ...
TBA540Q ...1.27|TDA2640 ...1.80/ AC142K ...30|BC214L....10 [BF194/394 .12 |BU326A ,1.48 [THORN 1590/1 ..,
TBA550Q ...1.40|TDA3560 ...5.10|AC176..... ..13|BU407 ..1.12|THORN 1690/1 . ..
TBAS80Q ...1.80 [UPC1156H ..2.95|AC176K ... BU500' ..1.80 |[THORN 1615. .. ..

TBA750Q . ..245 AC187K BUS526 ..2.00 |THORN TX10 ......
TBABOO ......80 AC188K BUWS1A 3.20 |PYE 731/713(110) ..
TBAB10AS ..1.15

AD149 ... L ©.1.115|MJE340 . ..40 |PYE 725(90) .10,
B MJE3000 1,50 [ITT cvC 1.9 ... . 100, 960
R2008B ..1.45 {DECCA 2230 ... .. .. .. 830

DIODES
TBA890 ....2.95 |BA102

TBAS20Q . ..1.50|BA115. ©...26|R20108 ..1.45 |DECCA 80 ... ... . ... 8.58
TBA950/2X .2.64|BA154 .. .. .....28R2540 ...2.35 |DECCA 100 . ...8.58
|TBA990 ....1.55|BB1058 ...... ..2.10 .....30|TiP29C ....45 |GEC 2110 .. .45 ANTI-SURGE FUSES
TCA270SQ..1.30|gg105G ... .25/AU113 ..2.20 .....32|TIP30C ....45|TTCVC20 ...... 75| A/S20MM BOMA .
TCAB00 ....1.95 BY127 B8C1078 ... TIP31C ....46 |ITT CVC 25/30/32 .......8.00| 100, 160, 200MA .. ..., .. 1 70
a0 s LSS S5 S e R o TIP32C ....47 E.H.T. TRAYS 315, 400, 500, 630, 800MA
gmg;;ggﬁ... ;l;aaa ...80 Ram T20/22A .. ... ..... 7.35 ;Aal 524 53\ 28
IP41C ....48 [RBM A823 ....... ..7.201| 2, 395, 4,5A ... ..., 1.35
g“;gggg: 1 T:P42C ....48 |IPHILIPS G8-550 .. | A/S 1.28"
v ..30(8C141 .., TIP2855 ... 70 |IPHILIPS G9 ......
SN76666N . ... ag|BC142 ... .. TIP3085 ...56 ITHORN 950 MK2 . 250, 500, 630, 750, 1A, 1. =,
pee 4 B pm s iponess sl %
L2 o BC147 .. 54 ....55 1500-5: Sbu Lt D00 T8 P10 2.
TA7193P ...4.20|TDA2190 . .3.20(BYX10 ....... 201gC148 .. ... 2N3055 . . .50 | THORN3000/3500 (PRICES PER PACK}
TA7205AP ..2.80| TDA2020 ...2.95 |[BYX55/600 ...26 BC157 ... .. 2N3703 ....12 [THORNSOOO. ..., ...
TAASS0 ...... 28 |TDA2522 ...1.80 [BYX71/600 ...78|BC158 ... .. 2N5496 . ...50 | THORNSS00/8800 . SUNDRIES
TBA120A .....62 | TDA2523 ...2.25|0A90 ........ 07(BC159 .. ... 0008 ooolls 25C1172Y |THOR ..... PYE IF GAIN MOD ...... 7.85
TBAT20AS ....70| TDA2530 ...2.10 |yNagot17 ... .07 |BC160 .. .22 2000 58| ... 1.85 [PYE T3 . ..6.55/E/W COIL G11 .......... 165
%ﬁlggga ..... gO }'_855525 fgo 1N5401-8 ""'12 ggﬂ% ..... .....50 [BT119..,2.30(25C2029 .2.00 {DECCA 2230 ....... L.6.30|VAI104 ... . 70
....80 195 T e 177 .....22 Cive .2,30 (25C2078 .2.00 |DECCA 80 .......... .6.30|G8 TRANSDUCTOR ..... 2.25
TBA120U . ..1.00 [ TDA2560 ...1.80 Y969 -........ 8518C182 .....10 -....78 BUT05/021.44 [25C2091 .1.10 |DECCA 100 ... .. ... . 6.76//G8 ON/OFF SW. 40
. ...1.70BZX61-range ..18 (BC182LB . .11 BU126 ..1.78 (25C2078 .2.20 |GEC 2001H . .6.95/B/L COAX PL. .
..2.25|BZY88-range ..11|BC183LB ‘.11 BU204 ..1.50{25C1969 .2.45 |IITT CVC 2]’0/30 6.85|LINE CONNZ.
Universal ... ... .5.90
WE WILL ONLY SUPPLY TOP TV ELECTROLYTICS PUSH BUTTONS/TUNERS | # Aoomous TO RANGE * millf 3;‘;; 3;"53;
QUALITY, BRANDED COMPONENTS. |DECCA 30(400/400)350V . .... .. 255 DECCA/TT 4W .. ........... 6.45| LARGE RANGE OF LA/TA/UPC/STK | RANGE, WE WILL BE
P N DECCA 80/100(400)350V DECCA/MTT 6W . 740 1/Cs NOW AVAILBLE SAE DELIGHTED TO SEND
(B00)250V . ... ... 2.90 3 DETAILS OF OUR
PHILIPS G8{600/300V PYE201 BW s nat o raa 15 80| TYPE PRICE (£) TYPE PRICE (£ WHOLE RANGE
REBUILT TUBES PHILIPS G9(2200)63V PHILIPS GBS/L ... 13.908 AN2a0 3.0 2.75| TORDERING
PHILIPS G11{470)250V PHILIPS G8S/Q ............1200{ AN7140  2.40 LC7137 480 plgase Add 50p
Fuli range of tubes available. Range |pyg 691/72200—300)350V ....... 210/ HITACHL 4W .. ... ........850[AN7150 330 | TA7222  2.10| For p/p UK. Add
Includes Deltas, PIL, 20AX/30AX inc.  |RBMAS23(2500/2500130V ......1.10| ITT CVC5 7W .. .......9.40|HA1322 210 | TA7227 450|154 VAT To
Hitachi and Sony tubes also. Prices and THORN1400(150/100/100/100/ 280/ HA1366  2.30 | UPCS76  1.80 This Total.
TTCVE8/9 ..., .. .12,
delivery on application. 1500320V ... 2.40 HA1339  2.80 [ UPC1025H 3.20 Export Orders —
THORN3500(175/100/100/ LI TP SW’ ''''' B o|na1ar7 380 | upciisr 230| “P°Cogy
Quantity discounts available  [400)350V ................... ,2.26|1043/05TFK . ...............820) yaq3ss 420 | UPC1182 250| peLVERY BY
on request THORN3500(1000)7OV orste + o e oo 86| U321 TPK i\ o oidionah e cmone oo« 7.95| LA4102 2.70 | UPC1185 320! RETURN ON ALL
: THORNS000(400}400V ......... 275|U322TFK ... ..ooov v ....7.40] LA4400 280 | UPC2002 2.90 STOCK ITEMS.
FAST RETURN OF POST SERVICE A R E | o U
RANK BUSH MURPHY PHILIPS f )
Z146 AB40 dual std mono  7.00 | 170 series dual std mono  7.00
Bush A792, A793 210 300 series mono 7.00
“single std mono 7.00 | GB & G series colour 8.00 USING YOUR SPARE TIME PROFITABLY?
AG10 sond e mano 8,00 | PYE163173569368 7,00 | | | 1t ot youre kg mone, Monay e vou cul be making by seling used
' colour televisions from ome In . )
DECCA EKCO RV305-768-725-741  8.00 correctly and know exactly how to operate, you can easzll(\; earn a substa;-nlal
CASH INCOME with a starting capital of less than £20. Our new unique
M$17002001 20202401 mono 7.00 WALTHAM 125 9.00 publication ‘*“How to Deal Successfully in Used Colour Televisions'’ enables
MS2404 2420 2424 mono 7.00 ;
CS1730 1733 colour 8.00 REWIND SERVICE - available for you to follow in the footsteps of many experts who l:jave ?‘ grtla"at dea.l of ::odTb‘lrr:elti
CS1830 1835 colour 8.00 most continental types, i.e. Kuba, experience in thls lucratlve home business, and who have ‘poole elr
20 f kantic knowledge to help you. After all, to foillow the advice of someone who has
30’ series Bradford colour 8.00 | Luxor,Korting, Tyne, Berry Skantic,
8 g | 8.00 K80 £15.00 Inc pp, VAT. Old lopt travelled the ground before you, Is to be given the best possible start. And the
1ooserlqs &l (:ur 8,00 required' ' ' hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
00 series colour b ' exactly how anyone of average Intelligence can succeed immediately.
:GE(%GUSON HMY MARCON; 00 WlNDlNGS Every aspect, from securing the first television right through to rapid expansion of
: RANK BUSH MURPHY sales, is covered with the detailed knowledge of experts to ensure cer:ﬂn
G.E.C. success. Indexed Information on almost all makes of television is presented in
2047 to 2105 7.00 | T20a T22 Pry & Sec 6.00 clear tabular torm, describing performance, reliability, price and service. In
2000 to 2064 dual std mono 7.00 | Z718 seriesr};rimary 6.00 particular, the tips on expanding the business are very practical, and are almost
DUAL STD hybrid coiour 8.00 | 2718 series EHT overwind  7.00 automatic when put into practice. Pages of unique advice on advertlsing ensure
SINGLE STD hybrid colour 10.00 that maximum sales are secured, and sources of supply are described in detail — for
ULTRA THORN . both televisions and new/used spares. Monochrome sets are also covered, as are
Indesit 20EGB 24EGB mono 9.00 1690 1691 EHT overwind 7.00 “invisible” cabinet repairs. Plus FREE on-going advice and FREE regular up-
KB . ITT PYE dating service.
HeAL) Uleis MES iy, ey gg] :0 gg; E:!T gl ggg You can start tomorrow — but you'll need our guide. The latest big illustrated
CVC5 CVC7 CVC8 CVCS col. 8.00 0 Rmay, : edition is out now, and costs just £4,95 — a small price to pay for financial
CVC20 series colour 8.00 independence!
CVC30 CVCa2 series colour 8.00 | PRICES INCLUDE
8.00
cvess 15% VAT ORDER TODAY FROM:
Add 65 pence postage to all lopts and windings GLOBUS INDUSTRIES LTD., UNIT 18, DARLEY ABBEY MILLS, DERBY.
All lopts and windings are new and guaranteed Please allow up to 28 days for delivery.
Open Mon.-Fri. 9 to 5.30 pm T T T T
q .. To: Globus Industries Ltd., Unit 18, Darley Abbey Mills, Derby.
Delivery normally by return. S.A.E. all enquiries For orders Please send by return post “How to Deal Successfully in Used Colour Televisions' .
PAPWORTH Barclaycard and  jaced I enclose cheque/p.o. for £4.95.
Access welcome  at the
post office |
TRANSFORMERS — Trans NAME
o cash
T = BN ADDRESS, gy =11 -aimlimeinskiom el lmidianiiti At
London SW13 1BE 01-540 3955 | || e
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ELECTRONIC EQUIPMENT SERVICING
(TELEVISION/VIDEQ full-time College courses)
— College Diploma or BTEC awards —

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

® 15 MONTHS COURSE for beginners to include Electronic
Fundamentals

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

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

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

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

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

Earls Court, London SW5 9SU

Tel: 01-373 8721

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

How DARE 22 Milton Road,
Westcliff-on-Sea, Essex SS0 7JX.
I HEY' Telephone: Southend (0702) 332338
[ ]

If you see an advertisement in A.B.C. TRADE SALES

the press, in print, on posters or a

cinema commercial which makes et o RV

you angry, write to us at the Thorn's 3000's, 3500's, 8000's
address below. (TV and radio Prices start from £12 - Working sets from £20
commercials are dealt with by Hundreds of Mono T.V.'s from £2.00
the IBA)) Jap. sets from £30.00

Special prices for quantity

Han advereoment 1s wrong were hore to pul It ight. 9,000 sq. feet Warehouse
ASA Ltd. Brook House.Tornngton Place, London WCIE 7HN. 83 SHOWELL ROAD, BUSHBURY,

WOLVERHAMPTON, STAFFS.
Tel. Wolverhampton 722637
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Philips G8 — 520 £15
Philips G8 — 550 £18
G9’s £20 G11's £35
Thorn 8500 £15
GEC S/State £15
Pye 725 series £18
Pye Chelsea £18
Japanese £18

Delivery in London Area

%6 % 2 6 6 % 6 b b % % % ¢ b b % % % % %

W d d e ek e e e e e sk e o ok ke ke ke kR ke ok

SOUTH LONDON TELEVISION ANNOUNCE

NEW LARGE WAREHOUSE
NOW OPEN

100°'s COLOUR TV's IN STOCK

ITT Hybrid £15
ITT S/State £18
Pye 205's £6
Mono (single standard) £2

Secondhand Tested Tubes

Agents for Sussex Regunned Tubes
Stands and Panels

Philips 1700 VCR's

All prices subject to V.A.T.

£20

South London Television, Elim Hall, Southey Road, London SW19
Tel: 01-543 5437

***********************************

326 % 26 % 6 % b 6 b % % b % 6 % 6 % % % % % % % %

“NORTHLONDON WHOLESALER'S™ |

TV SALES

Constantly changing stock of
most popular colour sets,

Plus:-

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

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

WATFORD 45590

000000000000000000000000°
LONDON'S LARGEST TELEVISION WHOLESALER. ..
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
ALL MAKES IN STOCK AND GUARANTEED
COMPLETE
PYE 22" COLOUR FROM £7.50
PHILIPS 22" (Teak cabinet) PARCEL OF TEN £15
MONO DUAL STANDARD PARCEL OF 20 £1
— SINGLE STANDARD £3

FREE DELIVERY TO THE LONDON AREA!
TELEPHONE 01-739 2707 - NOW!

TELEVISION MARCH 1984

VISIONTEL

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

100's OF SETS
ALWAYS IN STOCK -
COMPETITIVE PRICES

VIDEO RECORDERS

(SUBJECT TO AVAILABILITY)

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

MANY - MANY - MORE!

FOR CURRENT STOCK DETAILS
TELEPHONE 01 328 3787

OR VISIT US AT -
55 KILBURN HIGH ROAD NWé6
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SETS & COMPONENTS

TELEVISION TUNER
REPAIRS
ALL TYPES " .
No other consumer magazine in the country can reach so effectively
BRITISH, EUROPEAN those readers who are wholly engaged in the television and affiliated
electronic industries. They have a need to know of your products and
JAPANESE ETC. e Al Y o
R A = e W The prepaid rate for semi display setting £6.00 per single column cen-
MEN-TU ELECTRONICS LTD. timetre (minimum 2.5 cms). Classified advertisements 35p -per word
SALTERNS LANE,
FAREHAM, HANTS. TURN YOUR SURPLUS capacitors, transistors, etc., ,
] into cash. Contact COLES-HARDING & CO, 103
Tel: 0329-235116 o e e oo ssnte maesr || EX RENTAL C.T.V.'s
ate settlement.
WIZARD DISTRIBUTORS & REGUN TUBES
MANCHESTER RBM, THORN, DECCA, PYE GEC,
SPECIALIST DISTRIBUTORS TO THE TRADE TELEVISION GRUNDIG, ITT, PHILIPS G8, G9, G11,
OF T.V. & VIDEO SPARES. - = JAPANESE
Vi ALmie sse | || Trade & Retail supplies of ek
RANK — THORN - PH'L'PS— |:T - S/h CO|0UI’ & mono TVS. Also all modules from £4 untested.
DECCA - GEC ETC. Most makes available
f STARLITE ELECTRONICS,
T#F&%gEgo%h'Er?RD I(E)F::ESJO 531( |380T workers or non-workers 80 Como St., Romford, Essex.
CATALOGUE ON REQUEST. Telephone Romford 752537
Mail Order Enquiries Welcomed SOUTHPARK DISTRIBUTORS London Code 3.
EMPE'aSPgESTngﬁTRgé?RKS' Unit 4 Rubastic Road,
MANCHESTER M16 9EN. Brentpark Industrial Estate, SCHRADER TUNABLE UHF Masthead Amplifier
TEL: 061-848 0060. Southall, Middx. UB2 5LL. RB45 A.S. MV 30DB gain, 1.6DB noise. CH. 17-65.

g P.S. inclusive £39.50 P&P £1.50. R. VAN REYSEN,
01-574 4631, Ext 28 28 Pemberton Road, East Molesey, Surrey.

NW ELECTRONICS
Sale of the Year!

Tv's. most makes| | I 2 000 Colour Tw.s to Choose from

L BUSH 1 CHIP ... £10 BusH 2 cuip ... £15
Sale or Re-Rent. (Excellent Cab condition. Change over sets - high percentage workers)

GEC 2010 PLASTIC AND WOOD CAB

TV VALVES

COLOUR VALVES PY500/A-65p, PL509/619-£1.50.
MONO VALVES ECC82, EF85, EF183, EF184, DY87,
DY802, PCF80, PCF802, PCLB2, PCLB3, PCL84, PCL8S/
805, PCL86, PCC84, PCC8Y, PC92, PCI7, PCB6, PC88,
PFL200, PL36, PL504, PY800, PY88 ETC.
MONOCHROME VALVES ALL 35p EACH.
ALL VALVES EX-EQUIPMENT & TESTED.
P&P 50p Per order, Access/Visa Cards welcome.

ELECTRONIC MAILORDER, 62 Bridge St.,
Ramsbottom, Lancs, BLO 9AG. Tel. (070682) 3036.

TELEVISION

Trade Supplies of Good
Quality Colour & Mono

GENERAL “UNION STREET

DONCASTER

BEIIAES GB v .. tbovehaysrsanesen -t el R ol
FAC‘]’ORS (0302) 49583-68416 PYE 223
GOOD MOTORWAY ACCESS BUSH 718 TIL TUBE
il S BUSH T22 .......... P.O.A. (dependent on quantity required)
REBUILT COLOUR TUBES Other makes in stock include G11, HITACHI, SANYO ETC.
DELTA TYPES .
ErgsgiSBrisse FRIDGES FMDGE/FME!E{QE'It%()G ooT‘\i/\i
Al sizes up to 22" — £28.00 ' e s B e TS
All sizes up to 26" — £32.0( ’
All In Line P.LL Mono —— SPECIAL OFFER — We need the room ————
; = 100 HOOVERMATICS MIXED 3174, 3334, 3301L
Gaming Machine C.R.T.s £500 - DELIVERY ARRANGED.
Fast U.K. Delivery LARGE QUANTITY FRIDGES,FRIDGE/FREEZERS FROM £10
HOOVER AUTO'S FROM £14
Call or Phone: 530
RE-LIFE T.V. TUBES CASH ONLY - WORKING TV'S FROM £29 - ASK FOR DETAILS.
PLANE STREET, ¢ UNIT 1, WHARFEDALE ROAD,
OLDHAM, LANCS. M1 NORTH M1 SQUTH Mm’ EUROWAY ESTA'rEo
061-665 2668 Ttz | BRAPFORD- 10274 ] 688458
Big reductions on Contract Orders 707;,,"% &
Wholsealors Reganed __ “%ml3): ) OPEN MON - SAT 9 - 5.30

in certain parts of the UK.
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(minimum 12 words), box number 70p extra. All cheques, postal orders
etc., to be made payable to Television, and crossed “Lloyds Bank Ltd".
Treasury notes should always be sent registered post. Advertisements,
together with remittance, should be sent to the Classified Advertisement
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower,
Stamford Street, London SE1 9LS. (Telephone 01-261 5848).

SATELLITE TV RECEIVER

Receives 3.65-4.2GHz band. ldeal for
demonstration terminal in UK. 100
degree KELVIN LNA. £385 + Carriage.

SAE DATA, TVDX lists,

H. Cocks,
Cripps Corner, Robertsbridge,
Sussex. Tel: 058083 317.

BARRYWSERV'CES 00000000060 OCCGONOOOSOOSSOSS
(EAST ANGLIA) % TELEBEST %
Your friendly wholesalers. We
We specialise in working sets.

cater for the smaller dealer who
BUSH - DECCA - G.E.C.

requires regular small supplies of
quality used colour TV’s. From £25

GRUNDIG - PYE - PHILIPS
THORN Etc.

+ VAT. Fully working with good
tubes and cabinets, straight from

From £25 plus VAT.
Non workers available

our retail shelves, ready to sell or
Mono £1.00 plus VAT

rent.
Delivery available

Call Ronnie on:
01-514 1333

Contact John, Dave or Steve on
for stock availability

COLOUR BAR GENERATOR
Psl Colour Generator with 11 rns plus sound.

GLOBETEL

Tel: 807 6992

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

1-7 CHURCH ST., EDMONTON.

We have now opened our own
warehouse for used T.V.'s at
very fair prices.

All popular makes in stock, eg:
Philips, Pye, Grundig,

Jap. sets, etc.

Look forward to seeing both old
and new cust.

We also stock & buy used videos
— VHS only.

Grey scals, Colour Bars, Red, Green & Bius Raster,
Crosshstch, Dots, Chequer Board, Black Raster, White
Rester, Haif Black & White £75.90.

Ely 61462
GRUNDIG. We sell complete working sets from £40.
841 Romford Road: Reconditioning panels from £4. We buy remote control

or Cambridge 69215
Manor Park, London E12. handsets. OCHREMILL 6785-814643.

eeccccccccoeeeeeeeede | T 000 TRIPLERS
SCRATCHED TELEVISION TUBES. Don't despair, | [ 11 9000

send for repair, 20 years experience. Retube Limited, "I’N'VEP StAL £4 50;":1’
North Somercotes, Louth, Lincolnshire. Phone 0507 year guaranice [ ]
85300. The UNIVERSAL TRIPLERcan be used in most
T G.E.C.. LT.T.. Pye. Rank. Decca & Continental
BLACK AND WHITE GENERATOR sets.
rosshatch, Pask White, Dots, Helf Black & Wit 0 e GREYFIELD ROAD, HIGH LITTLETON, 5 Wertands NG ELECTRONICS
in Circult Transistor Testar £1425 NEAR BRISTOL aylands, off Tudor Rd, Hayes End, Middlesex
Capacitance Meter measures 10pFto 1uF completewith
moving coil meter £14.75 (A H. GORE LTD EST)

Prices include P&P & VAT.

SPARES, PANELS
C.M.J. ELECTRONICS “TELESCENE"’ T.V

= AND MANUALS
Unit 8, 16 Union Mill Street, Horseley Fields,

Wowm.mgr’%vsgnw. BRISTOL PHILIPS - GRUNDIG

TELEVIEW 01-994 5537
TRADE COLOUR TV's TRADE SALE OF T.V s 194, Acton Lane, London W.4.

UR 8. .00 INC. V,
ALWAYS 200 IN STOCK :A"OLSO &1 ‘;"4‘;’0‘:/';3: o vﬂ
Phillips G8 from £10 . .
B;shl Twin Chip from £8 ALL COMPLETE WOODSDALE COMPONENTS
ye Chelsea from £15
Avo repairs prompt service scopes etc c RANK BUsH MURPHY
Colour TV's in good working order from £35. MOST WORKING
E.G. Phillips G8's 22" £365. TRANSFORMERS
Ring us for spares and type availability ALL SIZ Es i
bliaiog %TB?#O?A T706A)
Also Videos. V20 ‘s etc. o v
SAOLL‘S;’(();CK f:uzgl\?ggsvvzvoezgxsl.;n All Enquiries Welcome Elew ’(:Compliateg \ g £20.50
0934) 514047/512792/27 ess Focus Module an
O &R SUPPLIES. Unit & Tel TIMSBURY 72228 Rectifier £1050
Worle Industrial Estate, After 6pm BRISTOL 834548 LT Ay e
Weston-Super-Mare. Eﬂt 21 M5. Switch Mode ’
T114A/B £8.00
TUBES £29.00 NCLUSIVE, REGUNS ONE YEAR GUARANTEE, Genuine RBM Units.
QUANTITY DISCOUNTS AERI ALS
TUBES £14.50 sx MONTH GUARANTEE SUGHTLY USED _ .
S UHF Aerials P & C Wideband 4 Bay
A56-120 A51-110 A49-191 A47-342 or 343 A44-270-1 A66-120 A67-120 (All 26" add £5) AI;BOOWUB (t1h25bd?t) Broadb d£20.00
i ve Wwi uilt-in Broadband amp.
IN-LINE 51-161 From £35 plus 100's more (27dB) plus stabilised power
Professional Stick DE-GAUSING COILS £19.50 inclusive of delivery. One year supply £45.00
guarantee. Prompt Postal Service.
Delivery £5 per tube. British Isles. No need to spend £5 returning old tube if you buy from us. Add 15% VAT to all prices.
DISCOUNT for QUANTITIES.
U-VIEW TUBES, 29 WARMSWORTH ROAD, DONCASTER, YORKSHIRE DN4 ORP. B e oo, e
Tel: 0302-855017 Callers ring first. Open every day including Sunday Pinner, Middiesex. HAB-2QT.
Local stockists. Cash & Carry only at the above prices. Ring first. Please bring old tube if possible, Tel: 01-868 5580.
DELTA TVs, Unit 5A, Union Mill, Union Mill Street, K. M. ELECTRONICS, 8 Hilifield Place, Aberporth, N. Skehan
WOLVERHAMPTO DYFED Agents Office. Callers by appointment only.
0902 870757 OTHER STOCKIST REQUIRED 0239 810963
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SETS & COMPONENTS — CONT. ' :
GRUNDIG - MILLIVOLTMETERS 100uV/300V, 1 ‘
Working order £15 + £3.00 p&p. Also PS.Us, |
isolating transformers, etc. S.AE. Lists, SH.E., 5 St
Josephs Park, Ballycruttle, Downpatrick BT30 7EN.

CANVEY COLOUR TUBES COLOUR T.V.s

Unit 3, Charfleets House, Charfleets Industrial Estate, Canvey Island, Essex.

Tel: Canvey Island (0268) 690577 THE BEST IN LONDON
CURRENT PRICE LIST 200 + TVs WEEKLY

DELTA TUBE TYPE FROM £27.50 to £31.50 LOADS SMALL SCREEN
INLINE TUBE TYPE FROM £35.00 WORKING SETS TO

MONO TYPES P.O.A.
ALL PRICES EXCLUSIVE OF VAT.

ORDER — ALL MAKES

All Tubes Guaranteed for 2 YEARS and Reprocessed WINDSOR WHOLESALE
to Original Manufacturers Specifications. TEL: 01-968 8771.
! COLOUR TV PANELS Fully Tested & Workin
ETSTED | UBE E2l G iy
PRESENTS AN coder Zor Joard ower
2 B o B e A
UNBEATABLE OFFER BUSH ‘A’ 2.00 - 5.00 5.00 250 - 2.00
THORN 8-8}" - = 10.00 5 = = 5.00
£26 AL peLTAS ONE PRICE S R T R
f40 AwL P.L ONE PRICE BUSH twin chip decoder 10.00 R Ee .
* SPECIAL CRT POLISHING SERVICE o ! ) brand new
WHILE U WAIT N || e e e | e
* ALL DELTA SIZES FROM STOCK eamslcastpaiblorer PO UL Tkt
* DI NT FOR ORDERS OF 5 CRTs OR
T b R LAVITE LTD.,
* FREE DELIVERY WITHIN 20 MILE Golcar C of E School, Churcgtlls’};) Ggpl:atr, I-!tgc,dersfield. Tel.: 0484-643273
allers by appointment only.

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

L

Tm
* E{ﬁﬂgwﬁg .reliable source ”4”“ M0”£D !

* Hundreds of working pol-

ished TVs. . oy .
* yew adju;s‘talble TV staknds. . We have moved into additional warehousing
* Pye 18" Chelsea’s working .
polished £35.00 in quantity. and are now offering
g, MORE CHOICE AND BETTER VALUE
Breedon Cross Storage, ?:IZX 335540-G :
L Ask for Les Guaranteed - Complete Sets from £10.00
Trade Workers from £25.00
TVs WANTED Panels By Post from £3.00
FOR CASH IN EIRE Mono's from £1.00
UHF/VHF colour and black and white, 2 - v
any quantity. Working or non working. Stands — Aerials — Accessories Etc.
ill collect any part of Eire.
BOX NO TV 185. Make 84 your most
SECOND HAND Colour TV spares and tubes. Most Profitable year with

makes. Telephone Southport (0704) 74411. Anytime.

SCREENPLAY 'S unbeatable

JABCO LOPT TESTER Stocks and Prices
ez g, Ve 2t P A O b e B
£16.50 inclusci;:.’c_.w.c_?. delivery 3 days. £18 overseas OPEN 5 DAYS -
post by sea. airmail. R .
J. BAKER & CO. Phone: Hitchin 31644
Hoidishockham Hosd Southwich, SECTION THREE, UNIT FOUR, SERL COMPLEX,
Tel: Brighton 593315 LONDON ROAD, BALDOCK, HERTS.
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[———== S D - — WANTED. QUANTITY G11’s or other late colour
T.V.s. No rubbish. Can collect Sussex/Kent. (0424)

GL1 3LZ,

SERVICE MANUALS. Covering any radio, T.V.,
Audio, etc. from only £1.95 plus L.S.A.E. - S.a.e. for
details. DATATECH, P.O. Box No. 66, Gloucester

TECHNICAL INFO SERVICES
76 Church St-Larkhall - Lanarks

| CaprraL Recun Tues| | <

Giant TV & VCR DIAGRAM MANUALS

Philips G11 Tubes!
£37-£40

2 YEAR GUARANTEE

Phone |
 ANGUS 01-986 0702,

[

WANTED

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. Telequipment Oscilloscope Type S54 for
parts. Telephone 0222 797469 anytime.

WANTED PHILIPS PM5334 Television Sweep Gen-
erator. Telephone 01-328 7641.

WANTED. ET 021 Tuner, VHF-UHF. Phone Rob,
(01) 341 2642 mornings.

COMPLETE TUBE RE-GUNNING plant. Electric
ovens also Lopt windiqg machine, KELLEHER
BROS, TV House, Kanturk, Cork, Ireland. Tel. 029
50046.

WANTED. We will clear any amount of colour sets
from small Rental Companies, Hotels, etc. Please
phone P & R Domestic Electrical Clearance Supplies,
Weston Super Mare (0934) 514047.

WANTED FOR CASH any videos, TV's, televertas, Brit CTVs 3 vols £45
19 (I;-OULton Esoad' : test equipment or tube piants. Ring Scott on 01-299 xo:. 1 gﬁfi'ca (l?"‘yECR ﬂ(;Tf 21;
1234, ol. 2 Philips Pye Redif. 1
ondon | \F/ol. 3 RanTkVBush Thorn | £1;I
> oreign CTVs 2 vols £3
YOUR | | WANTED HITACHI CTV’s, Model CTP210 & | | \Mono (Stand + Port) 2 vols £32
CBP220. Phone Littlehampton 4717 anytime. Early VCR (VHS/Phili £17
NOR TH EAS T LONDON I V?:rRyIater r(nodels ilg:{amax £:7
CRT DEALER I AERIALS New T.V. Rep. Manuals £7.50 each
| 1983 Brit. CTV or Foreign cry 4
| Complete set of 15 for
Deltas from £25 | | [ 2 METRE PARABOLIC DISHES || | Compranensive_pracical .. Repalr
Glassfibre Construction. course in manual £8.50

Suitable for 4 And 12 GHz £290
Polar Mounts And Feed Supports Available.
Send S.A.E. for Details
SP ANTENNA SYSTEMS,

3 Woolpack Corner, Biddenden,
Ashford, Kent TN27 8BU
Tel: 0580 291090

AERIALS AND ACCESSORIES
Londons Specisiist Asrial Supphi
Wholesale and Mai Order.
VHF/UHF antennas, masts, brackets, cable, amplifica-
tion and distribution equipment etc. All types of aerial
hardware and software supplied. Single and multipoint
systems planned and instalied.
Send 50p 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,

AERIAL BOOSTERS
Next to the set fitting
BASH/G-UHF TV, gain about 20dbs, Tunable over the complete
UHF TV band. Price £8.70.
BIFVHF/FM RADIO, gain about 14dbs, when on the off position
connects the aerial direct to the radio. Price £7.70.
All boosters we make work off a PP3/006p/6F22 type battery or
8V-18V DC. P&P 30p per order.
ELECTRONIC MAIL ORDER, 62 Bridge St, Ramsbotiom,
Lancs BLO SAG. Tel. (0706&2) 3036
Access/Visa Cards Welcome SAE Leaflets

SERVICE SHEETS

Large SAE brings FREE 50p magazine
inc. service sheet/details of unique T.V.
publications. Any quotation plus price
lists, etc.

Full size service sheets £2 + l.s.a.e.
CTVs/Mus. C. £3 + l.s.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

FOR FAST QUOTES
RING 0698 883334

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

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

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.

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 if

sheets are not in stock. Circuits £3 ~ colour. All TV Sheets are full length 24 X 12 not in Bits and Pieces. All other Data full
lengths. All Sheets £3 except colour. SAE please. Old Valve Radios £3 + SAE 9 x 3. Ensure payment with order.

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. (MAIL ORDER)

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

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

Send to: Classified Advertisement Dept.

TELEVISION

Classified Advertisement Dept, Room 2612,
King's Reach Tower, Stamford Street,

Iﬁondon SE1 9LS. Telephone 01-261 58486.
...................................................................................................... ate
35p per word, minimum 12 words. Box No. 70p extra.
Company registered in England. Registered No. 536286. Registered Office: King's Reach Tower, Stamford Street, London SE19LS. 3/84
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BUSINESS/PROPERTY FOR SALE

urv - SPEC CLEARANCE FOR SALE

A small television repair business in

Makes Non-Workers | Working East Devon seaside town,

- 3 Considerable number of T/V, Radio
Philips G8S, 2 chip Bush/Murphy £16 £30 Service Sheets 1934 to date.
Thorn 3000, 3500, 8000, 8500 £18 £30 Elderly Test, P.A. and similar gear.
Thorn 8800, 9000, 9800, Touch Tune Sets etc. £30 £45 TELEPHONE

(0297) 20201

Bush T20’s, Philips G11's £50 £70

GEC Solid State, all types £25 £45 SETSia CONIPONERE
ITT CVC 5/8/9 £14 £30

MONO IN BATCHES OF 20 at £2.00 EACH. Discount for quantity. Other makes avallable on request. RANK BUSH MURPHY
e T mentonci m compniiee e MS ELECTRONICS TV PANELS

Please refer to last month's issue of Television Unit 1, Warwick Street,
for price list. Earlsdon Coventy. )
N.B. Note to give prompt service, telephone to order in advance to avoid disappointment.

Repair, exchange, sales service, prompt effi-
cient service. All chassis covered. New PCB

available to replace burnt T20 Line Pdanel. We
i i ly £16 to repair switch mode power

ONE METRE DISH for satellite T.V. Slight damage, VIDEO charge only -
hence £60 o.n.0. Peter 01-452-3292, supply. Ring Monday to Saturday and ask for

Mr. Kheli.
EUROLEC VIDEO SERVICES T. K. Panels Service,
RADIO AND T.V. SERVICING 1965/66 — 1977/78. Tel: Rl Mol L iils 31 Bronte Paths, Stevenage, SG2 OPG.
Less 1967/68). 12 volumes £55. Tel. 0222 372930. 238,701 CO e SpandBncelony. Tel. (0438) 61567.
( ) 35 Sandy Lane South, Wallington, Surrey SM6 9RF

We still have a number of new LVC 60 and LVC 90 for

. L 1700 format machines, Price £5.50 & £7.50 inc. p&p and
JAPANESE COLOUR TVs, Panasonic, Hitachi, VAT. We also hold stocks of high and low density §" BOOKS AND PUBLICATIONS
Mitsubishi, Toshiba, Sharp. Fully refurbished - to tape on 7 spools, suitable for Sony and similar ma-
trade only. J. M. PEARSON TELEVISION 0484 chines. Due to our increases sales of VHS tapes we can
863489, now offer the following lengths, E10, 15, 20, 30, 45, 90, “RADIO AND TELEVISION SERVICING’’ books,
120 & 180 (shorter lengths on reasonable quantity new editions for the last 6 years always in stock. Prices

orders). We also import a good grade of VHS cassette on request. BELLS TELEVISION SERVICES, 190

JVC CX610GB VHF/UHF. PAL/SECAM. Colour TV, | | 2 5350 + VAT for E120, £90 for E180, {minimum | | yngs” Road, Harrogate, N. Yorkshire. Tel. 0423

! 3uantky either type or mixed, 10 off. Allow 7 days for 55885
Monitor. 5.5/6.0/6.5mhz, sound LF. as new £135. elivery and add 25p for postage per cassette). '
Telephone 01-577 5355. The more professional user may be interested to learn

that as a result of the change by meny companies and
authorities to front loading machines, we are normally

COMPLETE FULL-SIZE SETS any published service

VINTAGE TELEVISIONS FOR SALE, (Pre-War sets in a position to offer a range of second user Umatic edit sheets £2 + LSAE except CTVs/Music Centres from
wanted). For details Tel. 088 94 78416. suies, prices start at £1,900 for a complete suite, £3 + LSAE. M‘anuals from 1930 to latest. Quotations,
checked and overheuled where necessary, Sany, JVC free 50p magazine, price lists, unique technical publica-
and National generally available. We can also offer used tions for sale. Repair data/circs almost any named TV/
colour studios and portable cameras. VCR £8.50 by retum, TIST, 76 Church Street, Lark-

SECONDHAND HEATHKIT signal tracer for sale, Finall i
y, due to the transfer to colour systems by various hall, Lanarks ML9 1HE. Phone (0698 883334).
fully assembled mode! IT-5283. Tel. 01-289 0598. major users, we aiso have two complete monochrome s )

v i .
studios on offer for export of UK use EARN CASH NOW

For current stock availability, please telephone or telex . >
SES numbez ae:ove. P With New Published Manuals
COURSE STOP PRESS! Trade in units currently available! Domestic appliance reconditioning and repair, Two

JVC 2200 VHS portable recorder, charger and carrying volumes only £12.50 post free. Also, a professional
i case £250 + VAT. Sony SLC 2000 camera in travelling guide to sewing machine repair for profit. Two vol-
CONQUER THE CHIP. ... Master modern electronics case, SL 3000 UB portable Beta recorder with two umes only £8.50 post free. Both with full repair and
the PRACTICAL way by SEEING and DOING in batteries, car power adaptor, TT3000 tuner timer £700 fault guides. Leaflets available.
your own home. Write for your free colour brochure + VAT. Current Philips projection TV, 60CP 2605
now to British National Radio & Electronics School, integral tuner, no screen £750. MAGCHANT (Dapt TVT),

30 Chester Road East,

Dept. C4, Reading, Berks RG! 1BR. NTSC — PAL Transfers, ring for quote. Shotton, Clwyd, N. Wales

VAT Reg. No. 335 7096 45

SITUATIONS VACANT MISCELLANEOUS

( MASTERCARE is Europe’s No. 1 in servicing Consumer Electronics for the Trade \ BURGLAR ALARM EQUIPMENT. Latest discount

WORKSHOP SUPERVISOR | |ci = e (VA A
TV/VCR TOOL KITS

Are you an experienced Service Engineer with a recognised trade
qualification, proved field experience and a talent for motivating
people?

Check out these advantages of joining Mastercare:-

e Active participation in a wide variety of assighments
Responsibility to lead a small team of Engineers

Full parts and admin back-up by Mastercare professionals.
Regular up-date training on new products

Plus - naturally, staff status, a competitive earnings package
and all the benefits you would expect from a large and

successful Company
tools £40.00 (includes a component box). Price with-

m JOIN THE MASTERCARE TEAM -~
f ==\ WE START WHEN IT STOPS! out tools £25.00 (includes a component box). Price of
T TR T tools alone, no case Q0.00. Please add £2.50 p&p.
e Arkwright Road, Basingstoke Road, READING RG2 9LX (Money refund if dissatisfied).
\ ~" Tel: Reading (0734) 863186-8 P | KITONICS

Impress your
customers with our
smart executive
type case,

can be purchased
with or without
tools.

Size: 43x32x9cm
{Aluminium frame).
Tools: Seven nut spinners (B.A. and metric), solder-
ing iron, crosspoint and screwdrivers, neon tester,
inspection mirror, 5" cutters and pliers. Price with

L 7 The Meadows, Berwick Upon Tweed

» o~
® Growth @ Prospects @ Satisfaction @ Security @ W
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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.

COLOURTVs
RAD

17 West Side Centre, LUTON. Tel; 24177

DISPLAY
ELECTRONICS

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

Your Accessible
CRT Rebuilders

M25

UXBRIDGE
Constructional Work on the
Poyle AJxbridge  section of
the M25 is now in progress
and when completed we
shall be less than 10 minutes
from: M3/M25 junction 2/12
M4 M25 junction 4714
2I;IMO /M25 junction 115

WATFORD STOCKIST | SOUTH LONDON STOCKIST
TV SALES N & R ELECTRONICS
WATFORD 45530 01-672 0802

IRISH T.V. DEALERS

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

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

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

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

EMCO - EUROSONIC - GRUNDIG - TELETON + ALL BRITISH MAKES
ETC., ETC. ® ALL SPARES READILY AVAILABLE ®

IMMEDIATE CREDIT AVAILABLE — TRADE ONLY

If you are a trader simply phone for the part Y]ou 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 - 1.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. Appliss to UK. only.

TELE-PART (W' TON) Jeiaecee e

1984 PRICE LIST

Delta types
90°upto 1y ........... £33
9upto2? ........... £36
9Pupto26” ........... £39
MPupto22 ........... £42
MPupta26” ........... £45
« In-Line types
Upto22 ............... £46*
Upto26" ............... £49*

*Multipole 30AX ADD £5.

QUALITY CHECK LIST
BRAND NEW GUNS
HOT PUMPED

RF BOMBED

PULSE FLASHED
EMISSION STABILISED

i s

BUDGET DISCOUNTS AVAILABLE
Ask for Green Label Prices

28mm Monotubes available

CALLERS WELCOME

Please phane first to
reserve your requirements.

LATE NIGHT
THURSDAYS
UNTIL 8 PM

SATURDAY UNTIL
MIDDAY

CRT REBUILDERS SINCE THE '60s

TOMAJOR AIRLINES, M.0.D., UNIVERSITIES,

INDUSTRY AND OF COURSE TO THE TV
TRADE IN GENERAL

TELEVISION MARCH 1984
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All diodes
less in thi at 10p or .
one in this list 20 of Min 12 volt Rela
S e [V |
OA o1 w | Y B | M o
IN 60 8p Y 860 30p 2209 60p PHIL
IN 541 Sp Y 933 30p SP 8385 10p IPS DIY HOM
IN 206 Y sp | Voltage Re 2p D e
g: 2078‘ :og ﬁ 1038 3533 +5V/ '5?$£3 80 4" speakers s. Prices £54 to 515{‘45 KITS
N 4% @ | R @ ~SVILMIOMOsCP v | oo ot | Philips GP422.4CH
IN 4005 ¥ 3029” 3 ot aag a6 o | e 10 sop e e .
IN 4006 ap R 2210 sy | M 34 30p 50/16 x 10 S0p T &10 Mixed
iy B |am & | e Blomg B e e e
Pyt s (R 2303 s TI2VIM 340712 iy S5 Cmﬂnm‘c Bz
m 4742 3p ﬁ 2306 58; I%gVNBm 5 28p 10 s0p ge
N i % | & B paie 305 L 0 o 10 a 12 Volt Aerial Mullard
5235 10p 2396 18 MC 7724 30 22/100v % | ove erial Chan. B
5254 10p | R2461 sop @ S| e S r Relays er roadband
IN R o a0p /350v £1 1
IN 5392 % | R o s | TS ol 400/350v 70p R.F. power
i gggga 13",; R 2443=BD124 ﬂ 'n§ g; w0p | 470500V 70p e modules
1AV 30 105 | R2738=TIP4 4p | Tis 93 20p 1/600v 26p | V/Cap tun itachi
M7 1 Y rmitin 0p | 02/lkv 28p | Seri er, after 1979
ol ey o RS TEae 30p 205 | 200msons 2 | & Push VHF. BGY.
a 47 4, 0/300 Butt £13 33
IR S 2008b 4 CB Radio 150/150, v 70p | GE on Unit f £15
IS 16 1o [BU 105704 i 16115 2AVADn SO0 MeslEiig e Restasoment or” > UHF. BGY22E
- €| ° ent for
1 i 106 BU 124 % | Ul Strsl. Bepae e o Tt gy £5 PT4236C
IS 3072a 10p | BU 126 | U ey G11 Neon Swi Various T £5 PT9783
Rum | B | 2 | SroiTys S y—
v screwdr
ITT 921 sop | BU 205 gSp U 3845 18 Mains 6 e o
ITT 923 10p 206 G| BT 15 Mains timer. 13 amp — ith lead + crocp
[T 1075 10p gU 207 H MR 501 10p Pt uviatied 2Vc Elocric Tnbls 2 houns: easy to zn
It 3002 io | By 308 fi | Byr i 109 | Felctiopic s ron use, plugs into socket o
Zeis. 108 BU %g»‘.’" heat sink 7 BYE 1204 i3§ }();'E,R;,dio Ae.-m(mdm) S0p 50mm x 20M 8
- D 1. F 3123 1 ite pliers
ZF 3 10p BU 222 BYF 3 op | Xcelite ani 7
ZF 33 10p | BY326 % | BYE e 108 | Xeslte uers .
2k }8’,; BU 42 || B 40p GKN Supascrew kits S
ZF 11 10p BU 500V 60p | BYX 36/600 o | Pul meter Pt
ZF 12 10p BU 526 60{ BYX 38/300 38p oy ‘_'valarge aerial £5
Zi @A rh | B 5560 i | e | B3
on
ZEB 13’,; EUY 7 ggl’ gyX 71;‘;28 (Bead) :gll; l;;,unn;:ble TV “;i'gsw 30
ZF 47 10p 1579 r YX 71/600 20p 2 wa nips 78p
ZF 82 10p E 1580 BYX y S £
ZPD 39 10p E 1611 gg BYV 32/300 % 5':‘"!13! 7 "-mé;“‘:efcom with long | £2.50
ZPD 4:7 10p 3359 28 BYV 96 t/ohm test ery /ch cads 78
28D 16 WL 3% {gE By 105 2 | BV N NICAD CHARGER 55 rarger, fuse/bulb tester ¢
ZpD 47 o | B0l 10 | Byw se 100 | Lk TP D07 Batery R 5.5V/150 ma :
v o £ 5008 {%ﬁ BzY SO AL e '.Ig{\;/,l-zs\ggzniﬁ"ery pack 7.2v/1.6A &5
ZPY 16 10p | TIC 106a 10p L 15/12 sop | “D” icad £2
v Nicad £2.50
ey i3 top | TIC Hisgyy 1003 | B 1550 U | puelre B
Y 47 10p | IIC p 0c6 C ophong 1
2o 4 e oy 4 | Bun myﬂ:z 1op Sotinental 2 pin e Sif o
Zrx % top | e Ere 4op g;rz‘(")ompu::: ReA 76122 1 Xeekute §° Mgt  mains lead (black & blue) oap
33 236E turn 100K 0 22 | Pl er pump + 2 ¥
ZTK I TIC 30p | Transf t astic bo; nozzels $ for
Zw 133' 13".; o L 30p sooma T 240v/20v- 38p | Can of hﬂ’;f‘” P ot with antiu £l
zw 2; 12p P 2A/400V) 10p Viewdata torroi 78 Flat Red LED static pad 6"x3"x{' 2,
ZWas 10 | T1p30° 108 | G2 mbe idals 5p | 300gm GOMD wolde 520
Zw 310 10p TIP 0 28p Mitsumi tape ase £2 DeWeld glue c; reel 78p
3 an viu
Z¥ ;; {3".; %P 8’3 ggp Sankyo tape :o?:)?r ;gp 15":;\,/‘“"‘;;;!30_, +10db gp
P p ; : ual p
QQ 112 }w TP ?C 40, ;wm made 250rpm/2 p (3: x C90 C“ene:. Thorn 3504 & 3448 £7
AA Hg lg: TIP 31A/RCA 43p otor very small 40V > ;;‘lltz;reezer  ete 3o¥
A TIP 16334 78 S W £
AA 143 5 | b 2 00 | Sharp tape motor o || e !
144 0p B $ Mono otor 400-040 1 Aty 2
M B B B | mmmameie | s AR O
10p 70p nd Music ideo lam, o
By % mi I | e o | WL S o | Yk, 0w
L L8 5 | Hp3S s D ¢ o Qg : ,_E it Stage for music center A i Fuses $ for £
BA 202 S | TP swp | O8 ] gp | st i (s prvis o | e 8
gﬁ %23 g’ Tll: 4?% 5 21254[(_):,1/41 transductor £1 | SONY }:%ﬁx Chroma Pa::l) POC 547 2 f“-m
8 p t wil £1 Tu ; x 20 or £1
B B e 5| ozt 2 By el | b LT S et
T 9 chi A ; , Electroni nit £3.
NI < | bomth o | et e i | Elfen . Bed
BB 103 wp | TIP 2 awp | 3 lips service pack, flat films Jeo el e Oudp | 6 Mixed UHF 10 for £8
BB 105Ax L Tib 10 3op | YHF3 Traoat 6nf22uf €2 s e ey some with lon, frerial Isolating Sockets
D 2o | i1 4 TSK.20 sistor rotary tuner | BY204/4 Quantity Reductions 80000 —ipw, Pye 3 leads. £ T GEC,
B e HE it 30p | Thom turn pots zgl BY206 1 . TS 1.00
ggé 83c13 {g: TIP 120 m g‘“"‘segva:: l&):clhoolgg; + 7 3%622{,236" 25 for ;}% 15 nof.g ;&Tﬂmuwn “
4622 125 attery ¢ ish) ge 20 for 15 Panel cc manuals 50
R A 3t 35 | etV T o | ey s g | B o rocker i 250V
BZX 6 6 T 30p tag BY21 for £1 ck of mixed )

BZX 6}%5 6; Tl; }38 30p Th°m 3500 2A £12 BY293/600 10 for £2.60 25 LED red/y: flob‘“'ed wire £1.50
X 1 C or £1. “
B | o s B BEi8 | dalon i

70c33 p 6032 er BU20 or £1.50 Turn 1 y
BZX sp | T 38 5 10 100 i 100K Pots £1.00
SvL, 512?36\'9 46v7 P T 2828 %?: SPECIAL OF £6 ?glalolsz 10 ;:: ag 20 cg;’:[‘;‘:; £1.00
s 1L12.30, Leo a0p Decca-TTT TR Y 10 for £6.00 100 Sticks e Pots 2.5
BZX 8304v3 Gop cacn | 16051 o 04/1/230AC/4 o 10 for £8.00 | 20 Qepi i e
Ry 1% 18032 40p {grey s R 10 for £1.25 30 Presets 50p
BZX 83cBv2 109 9004 40p ‘{Pe) x 4 IN490 R 15 Prosets. £1.00
BZX 833 1& 002 40p L mdzg 40 for £1.00 g thermistors, degaussing, H-"_I?P
X8 o iy {8gc fop | SkB 208 BRIDGES pYx1o s 18 ’lz’;";“ switch " £1.60
BZX Badvex10 300 109K 10p | KBL 005 30p | 50 3 multicaps 100 for £4.00 19 press to make switch £l
BEX sk iy ZB i 05 | KBF G ﬁ 50 High vl conmic 10 Gun Swiche o
BZY 8801 1y | ZIX 343 sp | w2 W | Mised Mountng KI . 1,000 Diaies S0p
I sy I» 384 1% Vi 15p gsien g Kit for Power s | 5000 Diodes, Condensers, Resin £1.00
el 10p | Z7% $35 10| Ge 13 | 300 Resstors | B Sy
BZY 8812 1 ZTX 550 10| G e 20p | 150 Resistors £1.50 %‘(l)nﬁoafs o £.00
Wire 3300/50 108 | [ cVE233 chases w ,OFn:nmP Z{‘“lfrl"nse,{. 3fic SAA 1025/SN = My || Sl £5.00
25p m:ﬂ:s)’rﬁple, (‘sn:'th PS. u;si’fgzgless GEC split dlode m spindies for ﬂudion"{ig
AT 20481
288 £18 MmlMdS/ll LOPTI £10
£2.50 COMP
TN Sildiin
B
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GEC portable chassis + LOPT 2114 New £4 }ggfggfl :gp
S E N D Z COMPONENTS Thorn 1613/1713 chassis £9.75 | SS0RKY L
MP N Hills 520 multimeter + case. 20,0008/ volt, fuse diode 1000/10KV 10p
protected + logic test facility. 10meg/1200 volt £19.50 f(l}gé) I/fiz(lv }gp
P
TO ORDER SEE BACK PAGE NEW MULLARD TELETEX DISPLAYS 1200/12KV 10p
Decoder Panet {(VM6230) £15.00 | 4040 Clock b £1
7seg Red LE 50p A
Thorn Spares BY 223 80p | Panel 6101 £15.00 o . Multi-Caps
9000 tube base and panel  £1.50 | BY 224/600 50p | Panel 6330 £15.00 [ 4 digit LCD 88:88 £1.00) Thom 3500
9000 Front Panel £5| BY 226 15p | G8 T/Unit Panel £12,00 [ 2digit LED 8.8 50p | 175/100/100/350v £1.75
9000 Fi Panel (remot £8 BY 227 15p | G8 IF Panel £12.00 | 2 digit LED +1.8 with panel + KT3/200/25/25/385v £1.00
(st (et BY 228 20p | Gg Convergence Panel MCI4511 £1.00| 47/220/350v 60p
8800/9000 remote unit U705 BY 229/400 30p | (late type) £12.00| 4700/63 £1.50| 150/150/100/100/100/320v £2.00
receiver £61 By 234 10p | Gg Line O/P Panel £12.00 | 250, 1op | 2300/2500/63v Sop
9000 Frame panel £8| BY 237 5p : 250/64 OP | 470/470/250v 50p
9000 Cyclops panel £1.50 | BY 254 10p | G8 Power Supply £12.00 | 3300/70 50p | 1507200/200/300v 70p
8000/8500 timeb. el '58 BY 255 10p | G8 IF & Chroma £15( 1/100 Sp| 400/400/200v £1.70
{mebase pan BY 298 10p [T G111F Detector £3.00 | 1/100 x 10 30p | 300/100/100/16/275v £1.50
8000/8500/9000 chroma panel £15 | gy 299 10p Complete CVC 825 Chassis (both 47M/100 sp 100/200/325v 40p
8500 convergence panel £6 | BY 406 8p aners) g £40.00 140/100 25p | 150/150/100/375v £1.50
4000 Frame panel g5 | BY 527 20p | P P | 300/300/100/32/32/300v 2.00
P BY 407a 10 AEC V/Cap Resistor Unit UHF 470/100 20p 1500/2000/30v 50
4000 Power supply 8| By éor 100 | withIC'SAS660 SAS670  £3.00 | 000/100 70p | 400/200/200/350v 4
1600 Mains lead, switch F 247 10]; Z714 RANK IF Panels 6MHz 1 800/160 50p | 150/150/100/100/320v £2.00
3500 6 push button + cable XK 3102 s0p | LC.SL437F £3.00 | 750 pulse 5p| 100/350 + 300/200/100/16/
form £1.50 | XK 3123 50p Z909B RANK IF Pan,els Gl10.47/250 10p 275v 2,00
T605 1vNPN T066 80v/6A  10p Hi:jachi 2A/1500V metal case wire %p:{tzgfgd;lczgzl?%-sa £250 | 22 250v 10p 3(2)(5»;00/380 £1,00
2 y ' . +25/3 7
9000 Sound output panel £] | en Op R YR I ] 3n3/250 A.C. 10p 200/100;100/350\/ “.(5}8
3300 ocuslunit EL20 Line Transformers Export 5.5MHz 3 L.C.’s -39/250V 15p
4000 thick film. G8 Trans. Phili £7.50 | TBAT750+SCY9504P+ 4n7/250 tested 5KV 25p
ps ITT Panels
00S1-012-E002 £1 [ G11 Split Diode £12,00 | SC9503P £1.50 | 227250 15
plt Dloce. / P| CMA 10 £2,00
00S1-012-0108 £1 | CVC820 Split Diode ITT ~ £10.00 Pye G11 Front panel with 47/250 10p | CMA 11 £2:00
00S1-018D g1 | CVC40 Split Diode ITT . £10.00 transducer, pots, tuner pots, 6 pb
Thorn B/W AD3308F + Stik + 100/250 20p | CMA 30 £2.00
3500 2amp thermal cutout ~ 75p | O g switch +lead 500 | 611 470250V £1.75| CMA 40 £1.50
Lead £1.50 GEC V/cap VHF/UHF tuner and y
3500 IF panel £2 | GEC 2040 £5.00 | IF+ sound O/P PC 706B3 500/250 50p | CMC 1072 £5.00
3500 Frame panel £4 | GEC 2110 £7.00 | (Export) £12.00 | GEC600/250 60p| CMC 16 £4.00
3500 Video panel £5 glyullard AT 2036 g.gg 825 Line O/P P0|: 659B3 £10.00 | 7007250 £1 Emg g? g.%
. € mono 3 Power Su 00/250 40, N
3200 Line panel ,23 | Rank mono T704A 850 | (Expory TPV £10.00 | 39 /3/0(5) 00| CMC47 £1.00
ioce Pl cves £7.50 G11 dynamic correction panel £6 4/350 5p CMC 52 £15
Export 3500 IF panel £2 | GEC Portable Line Trans.  £3.00 | 50 Front nanel with ol K / P| cMC 57 £6.00
Remote unit, 11ic, transformer, EHT Split Diode Leads £1.00 mains input P:I w © 8/350 8p | CMC 58 £8.00
relay + 5 volt unit £2 | EHT Cable/Metre 20p Input pan 12/300 10p | CMC 59 £8.00
IC board with set of SN7ILS  £1 CVC 40 PUSH BUTTON ASSY 600/300V £1.50 | CMC 67 £3.75
4000 Tube base £4 Triplers with sliders: complete with 'amp 4.TM/350v 10p | CMC 672 £4.00
3500 Al pots 50p | 11 TEZ Rank £3.00 | assy ¥ pots £14 CMC 68 £4.00
PO P i CVC 5 Mains onfoff + 5 pots  £2 16/350 25p
9000 Frame panel £7 | G9Y Philips £4.00 GEC Convergenc el £1 33/350 20p | CMD 12 £10
3 Way regulated adaptor 240V GEC 2110 g.00 | oo ‘llfe guesn Fe,t};a" . 50/350 10p | CMD 32 £5.00
L S T s e | Uerdrew reReTon | 0%, sop| VD2 £
Rank/Toshiba preh unit 9500 Thorn £4.50 Large Type 75p 300/350 40p CMD 41 £5.00
0354 i 950 . Decca Small 75p | 22/375 15p .
2 banks of 3 PB unit. Pye 731 £2 | 2040 GEC 380 | e Unit ssp | 2208385 75p | CMF 25 £2.00
4 Push button unit preh £1.00 | GEC TVM25 Tripler £2.00 [ v 32 Focus Unit 330/385 CVC 820HT 60p | CMF 26 £2.00
6 Push button VHF/UHF for G8 Philips £4.50 Focus Rod 25p 0.1/400 15p | CMF 31 £1.50
v/cap. GEC-Decca type £7.00 Decca 80 100 £4.50 G11 focus £2.00 KT3 E/W .39/400 20p | CMF 40 £2.00
7 Push button for CVC_S ITT £8.00 A 71 £3.50 ITT Small for use with Split .56K/400v 20p| CMH 10 £1.50
KT3 12 Push button unit £2.00 i Pye g Diode 50p 8/400 15p | CMH 31 £1.00
KT3 (Export) 12 P.B.u £2 | Grundig TVK 52 £2.50 33/400 20p|
™11 50p CMK 12 (untested) £4.00
6 Push button Unit Thorn £1.00 | 11TBQ £3.00 Remo TV12SP 50p 400/400 40p [ oMK 30 (umested) £4.00
6 Push button unit for GEC 2040 | 11 THY £4.00 | TVI3 50p | 394K/400V 208 N 20 £1.50
and ELC 1043/05 £6.00 | pos g 18" col TV14 50p | 220/450 a0p| C E
6P . or Pye 18" colour VI8 6 0.1/600 15p | CMN 21 £1.50
ush button unit PYE 713 £7.00 | portable 00 | TV18 o gg e ! P | CMN 40 £1.00
7 Lamps for ?.B./Unll 10p | 1 p1193/63 £4.00 | Tvss 5.0p 6_04/7(;1000 lg: CMN 45 25p
Mains Droppers BG 100/41 £3.25 | Thorn 14/1500 rec stick sp | 0.01/1000 10p | CMP 10 £2.00
Pye 731 3+56+27R 508 | 56 100/61 £325 | 16ButtonKeyPad 1100 + * + 0.1/1000 10p | CMP 11 £2.00
3500 Thom 6/1/100 60p ' #+ 4 blank (Cherry) £3.00 | 151000 20p | CMP 30 £2.00
Thorn 50/17/1KS £1.00 | BG 200/43 £3.00 Condensers T 0P | cmp 20 £2.00
;38/28/20‘/48_/[.1}}107 4000 515«00 T/text ultrasonic rec’r panel £14,00 470116 6p 471000 50:: CMS 11 £2.00
18/3/5052073'9 " 51.‘1)5 Video cassette |amgs on lead. 15%/16 20p | 001K/1250 10p | CMS 40 £2.00
Thorn S040R-1KS 50p IGZEIC 0 Ol ior O ?(3)0061/?6 g‘s’l’ 0.0047/1500 19 | oMU 12 AT
Ae Socket & Lead withall LS i"' iR elsi 15000/16 50: .005/1500 10p | CMU 14 £8.00
GEC, ITT, Philips, Pye 25p | M1 po 0105/1500 10p | EMU 30 £7.00
3300/18 20p
each | G11 E.W. coils £1.00 47)25 Sp 1n8/1500 15p | CMU 40 £7.00
Rank Toshiba Tube Bases 30p | G11 6 Button Key Switch ~ £2.00 | 470,25 5p 2n0/1500 10p [ CMU 45 £5.00
Speakers G11 Transient Suppressors 680/25 . S5p 2n2/1500 15p | cMZ 30 £5.00
6Xx4G11 250hm  £1.00 | 245V 10 for £1.00 | 1000/25 Radial 10p | G11.11000/1500 15p 1 ~MA 90 £5.00
Six2} 3ohm  £1.00 | G11 Scan Coil £5.00 | 1500725 10p | .01/1600 15p
333 80 ohm 7 an Coils g 3300/25 20p | GI11.8200/2KV 15p| GMC 120 £2.50
53 50 ohm Sgg G11 100K tuner pots 12 for £1 4700725 25p 0.1/2KV 20p %&'1’5 264 ggg
5%3 35 ohm 70p | KT3 IF panel £6.00 5000/25 25p 10n/2KV 15p e i;l
5x3 150hm  80p | KT3 AE Sockets 2p | 103 29b | 392KV 15| VA £10.00
6x4 150hm  £1.00 | NpN PNP 80V 6 Amp TO66 O.P. {00140 5: 0.0015/2KV 10p| Joic5e E3'00
I Somn  “op | Trens: pair 25p | 570740 sp | SRV W0p} ymC 34 £5.00
0 Loohm  £1.05 | 5 button touch tuner BBC1/2 400/40 20p ggﬁgﬁx }:: VMC 34 + 45 £4.00
5+ dia l60hm  £1.00 15%%/2 video with ic SAS 560’{4 " }?S&’fiﬁ ggp oKy o VMC 51 £5.00
gydéaia f:l:]r:‘ ﬁgg Control panel 5 sliders + mains ’ 2500/40 25: 2n2/2KV 15p Hand Sets
64" dia 3ohm  £1.50 | lead £1.50 | 1000/50 20p | 7500pf/2KV 10p | Transducer Hand Set Insert,
24" dia 8 ohm 75p Glélésptouch button unit replace;2 %(2](5)8%8 ggp ‘s‘"gﬁﬁx :ZP crystal, ransducer, SAA 1124 &
3" dia 8 ohm 75p | © 0 p n. P | lead £3.50
3" dia 15 ohm 60p | Tube base + base unit for 820 3000/50 25p | 20n/2KV 15p | Thorn 4000 insert with 7
- Euro chassis Y 3300/50 25p [ 0.0082/2500 15p | buttons £5.00
Diodes - 2.2/63 5p | 15013500 10p | Decca RC 11 £14.00
BY 127 10p | GEC Line O/P Trans. & Rec Stick 15/63 5p 1800/4KV s | Decca RC 12 £14.00
BY 133 10p  for Portable £3.00 | 47/63 Bipolar 15p P GI1 Infrared full teletext  £19.00
BY 4.7nf/SKV 10 ul t
134 10p [ CVC 20/25/30/35/40 decoder 100/63 6p : Pl 11 Uttrasonic full teletext for
BY 176 25p | panel 2200/63 50p
BY 179 30 G26¢ 674/02 and G22¢
BY 184 25p CVC 20/25/30/35/40 decoder Infra Red and Ultrasonic G11 Teletext Decoder Panel £30 | 66/02 £16.00
BY 187 lOp panel (untested) ) £5 RANK & ITT Mains Remote On-Off Switch (720R) £1.50 | Philips, 2 button £8.00
BY 190 40p CVC 40745 IF panel £5 RANK & ITT Mains Remote Switch 2865 ohm £1.50 | Rank, Infra-red £10.00
BY 19 30p 40K Transducer 50p RANK & ITT Remote Switch 2800 ohm £1.50 | Dynatron-Full remote CTV 62,
BYai98 o G11 Mains Switch 40p | 63, 64 £19,00
BY 204/4 8p PHILIPS NES1IN £1.20 4 am Mains Switch 25p | Philips full remote KT3, 16C928/
BY 206/ 8p LM337M Reg. 30p Mains Switch 4 amp 30p | 20C934; 7228/7324; K12 26C
BY 210/400 5: 20 GEC Black Spark Gaps £1.00 THORN Rotfiry Mains Switch 50p | 797/1ST 66K 1826 £12.00
BY 210/600 8p | G11 Line Driver Transformer 35p ﬁgmag;i::rd}‘,m IRS4 1SR 445R ;g: aGsslyl Full remote 10p button £12.00
BY 210/800 10p Thyristor 600/4 amp C106/2 24p | G11, Full remote repair service
. . . Gl11 Preh Red LED P/Button for C.H. Change 20p | (exchange unit) £12.00
International Rectifier EHT Diodes G770/HV34 6KV 3for8p | RANK TOSHIBA Transductors TPC-2011 50p | Philips infra red full remote 9
6A/600V Stud Diodes 20p BTW 92/800R £3 | CVC 5 Mains on/off channel for 60 CP2605 £6.00
6A/1000V Swd Diodes 20p EHT Rectifier +250K + 100K +500K +50K + 500K Pot on Panel £2.00 | Philips infra red full remote 12
BTW 30/50 50p  wire ends 16Ky 10p | Thorn 12 or 24 volt battery convertor for portable colour | channel for 60 CP2605 £12.00
25A473 PNP C/P 0p | T/V £12.00 Post£1 | KT 3 £15




SN76013ND £1.50 Transistors
Tuner Units SAA1272 £3.00 gwgggm ﬁ.g A1222 15p
GEC or Hitachi 6 push button SAA1276 £3.00 76033 d A1223 15
unt ’ £12 SEN DZ COMPONENTS SAAS000 £1.50 | SN7611S - 50p | ACI21 1p
ELC 1043/06 (AEG) £6 SAAS000A £1.50 | SN76131 50p | AC128 15p
ELC1043/05 Mullard £6.00 63 Bishopsteignton, 2%81 %A 2.053 g:;g%%g u{;‘()b: AC151 15
ELC1043 (Ex Panel £3.75 AAS01L X ACI131 15
ELC1042( " ) £5.00 Shoeburyness, ESSEX SS3 8AF SAAS5020 £3.50 | SN76228N £1.00 | AC138 |5=
ELC2000 N £7.00 | . SAME DAY SERVICE SAAS5030 £5.00 | SN76270 £1.00 | ACIS? 159
ELC2004 £10.00 All items subject to availability. SAAS5040 £3.50 | SN76532N S0p | ACIS3K 15p
L fl0.00 No Accounts : No Credit Cards SAnId0A Bl | SNjedaaN e frere e
Mullard 1043/05 on panel  £5.00 Postal Order/Cheque with order SAF1039 £2.00 | SN76546 £1.00 | ‘AC176 15
U322 (UHF) £4.00 Add 15% VAT, then £1 P+ P gAgggg :l.oo g:zgggg m AC176K 15p
V314 (VHF) £5.00 A 1.00 AC178K 15
U341 (UHF) £7.00 Add Postage for overseas SAS5660 £1.00 SN76570 £1.00 | AC179 |5=
ELC1043/05 Thom £5.90 Callers: To shop at 212 London Rd., SAS670 £1.00 | SN76620 Sop | AC186 15p
Small V/Cap Mitsumi Southend. Tel. 0702-332992 SAF1032P £2 [ SN76650 50p | AC187K 15p
UHF . £4.00 SL901B £4.40 | SN76660 40p | AC188 15p
VHF ,, £3.00 | THORN 1400 4P.B. Mech. Tuner | BRC-M-200 40p | TA7I22 £1.15 | SN76620AN S0p | AC188K 15p
Portable & rotary Tuners Sanyo & THORN 1500 4P.B. Mech. Tuner | BRC-M-300 50p | TAA320A 50p | SN76666 £1.00 | ACY18 20p
Mitsumi UHF £5.00 | THORN 1590 4P.B. Mech. Tuner | BRC 1330 75p | TAA470 £1.50 | SN76707N 75p | ACY21 25p
NSF-UHF/VHF Varicap (old THORN 3500 4P.B. Mech. Tuner BTT822 £1.00 TAASS50 25p SN76708AN 75p | ADI143 S0p
type) £10.00 | THORN 8000 4P.B. Mech. Tuner | BTT6016 £120 | TAAS70 75p | SN76720 £1.00 | AD149 sop
Mokt UHF/VHF (new THORN 8500 4P.B. Mech. Tuner | pTTe018/ML237B £1.50 | TAA611 £1.50 | UA783P3C 40p | ADl61/162  pair 40p
ls)gc . £10.00 | All new & boxed £4 each + £1 BIT6218 £1.50 TAA621 £2.00 BT100A/02 40p | AF139 25p
NY 1400KV Tuner unit £3.50 | postage each TAA661 £1.75 BT109 £1.00 | AF181 £1.00
TV Sound tuner kit for sound on BTT8124 £1.00 TAA641 £1.50 BT138/10A 70p | AF239 25p
your Hi Fi £9.50 Diodes BTT8224 £1.00 | TA7117 Sop | BT146 30p | AF367
Thom Tuner PANEL with 1 Amp 1600v 7p | CA270AE 50p | TA7315AP S0p | TBAS40Q £1.50 | AL102 £1.75
6X100K pots + cursors NO 3 Amp 100v 7p | CA270CW 50p | TA7607AP 40p | TCA270 £1.00 | BCiel
TUNER £1.00 | Delay Lines CA270CE S0p | TA7609P s0p | TCA270Q £1.00 | BD138 30p
U321 on panel ITT 40 £6.00 | TAUSO £1.00 | CAY20AE £1.00 | TBAI20A 40p | TCA640 £1.00 | D22y 20p
Tuner unit VHS Sylvania GTR DL20A 80p | CA1310 S0p | TBAI20AS Sop | TCA660 £1.00 | BD437/438 on
Videon MTS 900 £2.50 | DL600 £1.00 | CA3065Q sop | TBAI20SA 40p TCA270S £1.00 | heat sink 60p
Thorm 3500 tuner panel with ELC DL700 £1.00 | CA3089Q 50p TBA120B 40p TCA2708Q £1.00 | BDSO7 50p
1043/05+ pots UDL11 30p | CA3094AE sop | TBA120SB 40p | TCA740 £1.00 | P59 30p
KT 3 Lumi 5p TBA120SQ £1.00 ( TCAS800 £1.00 | BD510 30p
Muilard Video Modulator. 2 N CA3146 £1.00
e - Luminance Delay Line TBA120U S0p TCA830 £1.00 | BDS517 30p
Application, video tape recorders, Eaay) CBF16848 50p
; d MDL-CBL Min. 50p TBA120C 40p | TCEP100 £2.25 [ BD519 30p
Zi}]mfﬁ"{f{,“cvc'd T“Rg‘;msf:nfb&m 3.15 Fuses 4p | CD4510 30p [ TBAl441 £1.00 | TCE1200Q £1.00 | BD334 30p
lied, | ystem. 0 | Co-Ax Joint 12p | DM7492 S0p | TBA23I 75p | TDA440Q £1.00 | BDS535 30p
ppres - > { Co-Ax Beliing Lee Plug 12p | HEFa001 10p [ TBA395Q s0p | TDAI0O3A £1.00 | BP53ID 30p
VT 100 Sound Tuner Kit. TV. Co-As Splitter £1.00 | HBF4011AF 10p | TBA396Q £1.00 | TDA1010 £1.00 | Bpse2 30p
Viosound. The latest design inlow | (jHF Modulator CCIR £3.00 | HEF4016 15p [ TBA3Y% 75p | TDA1060A £1.50 | BD610 a0p
noise fitted with DNR, RF output | jnfra Red Emitting Diode 20p | HEF4053B 30p | TBA440P £1.00 | TDA1151 30p | BDe46 s0p
and audio £30.00 | NE286H Small Neon Lamps M913 £2.00 | TBA1440C £1.00 | TDA1170 £1.00 | BD676A 30p
Sylvania UHF VHF F6013 (Fits GEC S5p | M1024=SAA £2.00 TBA480Q £1.00 TDA1190 £1.00 | BD678 S0p
Rank) £6.00 | Mullard 5 Watt Amps. LP1162 M1025=SAA £200 | TBASIO £1.00 | TDA1327A £1.00 | Bp6s] 25p
Sylvania F6003 £6.00 | New | 75p | MC476p £1.00 TBAS10Q £1.00 TDA1412 30p | BD807 20p
Sylvania UHF F4720B £6.00 MC1307 75p | TBAS20 £1.00 | TDA2010 £1.00 | Bpysg
Sylvania VHF 900 £6.00 T.V. Tubes MC1330 75p | TBAS30 £1.00 | TDA2140 £3.50 | BDX75
Decca Bradford Tuner S 12" A31/300 Hitachi £12 | MC1349 50p | TBAS40 £1.00 | TDA2522 £1.00 | BDX32 £1.25
Button £4.00 | 15" A38/170W Hitachi £8 | MCI1352 £1.00 | TBAS50Q £250 | TDA2532 £1.00 [ BF11S 20p
Small Tuner DX 175-220MHz 18" Hitachi Peal Tube £25 | MC1358 £1.00 | TBAS60CQ £1.00 | TDA2540 80p | BF121 20p
Auto Changeover £5.00 MC14001 10p TBAS70 £1.00 TDA2541 £1.00 | BF127 20p
9000 Thorn Tuner on Panel £7.00 Integrated Circuits MC14002 15p TBA625 50p TDA2575A £1.00 | BF137 20p
D.P.D.T. switch Black knob: AC76003 £1.50 | MC14013 25p | TBA641 £200 | TDA2581 £4.00 | BF1s7 20p
Chassis or PCB mount 4p | AM25LS23PC 10p | MC14016 25p | TBA6SI £1.00 | TDA25%0 £1.00 | BF160 20p
each or 40 for £1.00 | BAV40 | 40p :28:%8 igp gﬁ%g}x ::-% %ﬁgzg ilsgg BF161 20p
P - BF164
BFT43 10p | 2502073 sp MC14514 sop | TBA750Q £1.20 | TDA2600 £5.00 | BF179 %
BFT84 8p | 25C2122A £1.00| BE347 100 MC1748 80p | TBA780 £1.50 | TDA2611 £1.00 | BFi80 20p
BFWI11 252229 15p| BS3%0 0P MCM2114 75p | TBA80O 40p | TDA2653 £1.00 | BFig1 20p
BFX29 30p | 25C7350 15p| BC365 los MEM4956 £1.00 | TBAS8I10S T0p TDA2002 £1.00 | BF182 20p
BFX84 25p | 2sD180 TO3 80v/ BC384 10p|{ ML231 £2.50 | TBAS820 70p | TDA2640 £2.00 | BF184 20p
BFYS50 15p | 6A p| BC394 10p| ML232 £1.20 TBA8%0 £1.00 TDA2680 £1.00 | BF194 10p
BFY52 20p | 2sD200 £2.00{ BC413 10p| ML236E £1.50 | TBAY0O £1.20 | TDA2690 £1.00 | BF195 10p
BFY90 25p | 2SK30A 10p | BC414 10p| ML237B £1.50 | TBA920 £1.50 | TDA2593 £1.00 | BF196 10p
BPW41 25p | BC107 10p| BCal6 10p| ML238B £3.50 | TBA920Q £1.50 | TDA3190 £1.00 | BF197 12p
BRC116 40p | BC108 10p | BC440 30p| ML239 £3.00 | TBAYS0 £1.00 | TDA3500 £2.00 | BF198 10p
BRX43 15p | BC109 sp| BC434 10p| MMS5387 £1.00 | TBAY90Q £1.00 | TDA3560 £3.50 | BF199 10p
BRX48X 10p | BC113 10p | BC43S 10p| MMs611 £1.00 | TMS1000NL £4.00 | TDA3571Q £1.50 | BF200 20p
BRY56 BC114 10p | BEH36 1% MMm5840 75p | TMS1943NL £.00 | TDA3950 £1.50 | BF222 10p
BSS68 10p | BCi1s 10p | B30 259 Nea100 £1.00 | TMS9980 £4.00 | TDAY403 £.00 | BF224 15p
BSY79 10p | BCl1g 10p| Beae lg: NES45B (Dolby)  75p | TMS9901 £2.00 | SNT4LS125AN  30p | BF238 20p
BSY95a 10p | BC117 20p | BC478 10p| NESSSP 60p [ TMS2716)L £2.00 | SN74LS132 15p | BF240 16p
BTY80 20p | BC119 20p | BC527 10p{ NESSS 60p TMS3529 £2.00 S1L4516 50p | BF244 40p
BSX19 17p | BC125 10p | BC532 10p| IL-1 30p | T™Ss4014 £1.50 | SN16861 BF245b 20p
BSX20 17p | BC139 10p | BC546 10p| OPT600 30p | TX012 £5.00 | SN16862AN £1.00 | BF256 10p
FT3055 BClal 25p | BC547 10p| OPT601 30p | T™SY902 £3.00 | SN16964AN BF257 2
Eﬁgﬁfg 32? BC142 25p ggggz :33 SAA611 £1.00 | UPD2114C 4K RAM SN29764 £1 3: BF258 25p
P | BC143 25 SAA661 £1.75 400ns 75p RGP30G 1 F259 2
2N2221 8p | BC147 |o= BC357 10p| sAA1020 £4.00 | ULN2216 75p | MPsA14 10p gpz(,z .2,';
2N2222 8p | BC148 10p | BG338 1% saa1021 £4.00 | SN29848 50p | MPSA43 199 | BF263p 25p
2N2906 10p | BC149 10p | BE23? 19| saalo02s £250 | SN29770BN £1.00 | MI13005 BF264 15p
2N3055 40p | BC153 10p | BCX31 250 | SAA1025 £2.50 | SN29771BN £1.00 | MJESIT 25p | BE271 10p
2N3566 O0p | BC154 10p | BCX32 25= SAA1073 £3.00 SN29772BN £1.00 MIE340 28p | BF273 10p
2N3702 10p | BC157a 10p | BCX32/36 pair  S0p| SAA1074 £3.00 | SN74107 £1.00 | MIE660 25p | BF274 10p
2N3703 10p | BC159 10p [ BD116 25p | SAA1075 £3.00 SN74167 70p MIJE661 25p | BF324 25p
2N3705 10p | BC160 25p | BD124 S0p | SAA1124 £2.00 | SN7472N 20p | MIE3055 £1.00 | BF35S
2N3711 10p | BC171 10p | BD124 ‘}mem) 60p | SAA1130 £2.50 | SN75108AN £1.00 | MJE2801 30p | BF362
2N3583 S0p | BC172 10p | BD130 25p| SAAL174 £3.00 | SN76001 £1.00 | MJE29SS 50p | BF363 15
%{3?,& }gp BC173 10p | BD131 3p| sAAL1176 £3.00 | SN76003 £1.00 | MJEI3005 30p | BF367 15p
INa39e 1 | BC172 10p EB} 33/238 2329 SAA1250 £3.00 | SN76018 £1.00 | Sanikron Diode BF391 15p
INA1D> £1. BC182L 10p | BD13g 301': SN76008 £1.00 | SKE2G2/04 30p | BF394 10p
2IN4444 £1.00 | BC183 10p | BD138 30p - - - BF419 30p
IN5296 40p | BC184 10p | BD120 30p Filters 3 Pin Blue Thermistor TV Crystals BF423 15p
2N5983 30p | BC187 10p [ BD175 30p | 5-SMHz 15p | (fits most sets) 20p| sMHz BF448 30p
2N6099 40p | BC204 10p | BD176 25p | 6MHz 30p | BLY49 50p| 4433619 BF450 20p
2N6109 40p | BC207 10p | BD182 £l.05 BFU455K 5p | 1.C. Heat Sink 20 for £1 6MHz BF458 30p
2N6130 50p | BC212 10p | BD183 70p 20xTOS Heat Sink £1.00 8.867238 BF459 30p
2N6133 20p | BC213 10p BD202 60p CVC 9 power supply ) BF468 0p
2N6348 20p | BC214 10p | BD204 60p Thyristors board £1.50| Large or small BF469 30p
2N6399 1% | 237 10p [ BD221 20p | BT106 Plastic 30p | CVC 2072 mains Sopeach | BF470 20p
l21x ZN;’kwg on BC238 8p BD%%% 30p| BT106 Metal . £1.20| panel £2.00| GEC power Panel BF480 50p
heat sin %g BC239 10p 33228 w‘; BT119 £1.00 | FED4/1220/4 3 pin ITT | 3106 Thermator BF594 10p
28B407 Sanyo BC250 8p [ BD226 20p | BT120 £1.00 1. MFD 4 Amp Mains__ | pT34 New £1.00 | BFS97 10p
TO3 10p | BC251 10p | BD233 30p BRC4443 75p | Filters So0p - BF694 10p
2SB474 30p | BC252 10p | BD235 30p | G11 Thyristor 60p | ITT Mains Filter .1/250v/ BF758 30p
25B566 10p | BC262 10p | BD238 30p | Decca 80-100 6005 CVC 20 to 45 chassis 50p BF760 30p
25C381 10p | BC263b 20p | BD239 15p | 2N4444 £1.00 | Pots 10 k with Switch 25p BFT34 15p
25Ca58 50p | BC294 30p | BD243c 30p Pots 47 k with Switch 25p -
25C515 10p | BC298 10p | BD244 Sop Mullard Surface Wave LC. Holders
28C732 10p | BC300 30p | BD250a 30p Thermistors Filter RW 153P Colour DIL - DIL DIL - QIL
28C733 10p | BC301 30p | BD252 20p [ vA1104 35p | TV Filter 40p | 40 Pin x 4 £1.00 16 Pin x 10 £1.00
25C828 ".’,5 BC303 30p | BD253B 50p | ITTP7266312 15p | Mullard Surface Wave 42 Pin x 5 £1.00 18 Pin x 10 £1.00
C T “l'op LR ot D3 20p | PTH451 AOR 15p [ Filter RW 154 Colour | 28 Pin x 5 80p 28Pinx4 £1.00
115 106 | BG309 100 | BD373b 28; PT37P Fits Pye & PT34  20p| TV Filer 40p| 16 Pin x 10 70p 8Pinx10 Sop
2sC1311 20p 10p | BD416 25p | Degausing Thermistor (fits G11 Line Scan 24 Pin x § 75p
25C1319 20p | BC328 10p | BD433 25p | most sets) 20p| P.CB. £1.00| 14 Pin x 10 70p QUIL - QUIL
2SC1546 20p | BC328/338 pair  15p | BD437 25p | GEC Double Thermistor 75p| ELC 1042 P.CB.  30p| 18 Pin x 10 80p 16 Pin x 10 £1.00
25C1725 20p { BC337 10p | BD439 50p
25C2068 20p | BC338 10p | BD501 30p
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