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SERVICING-VIDEQ-CONSTRUCTION-DEVELOPMENTS

:
# PRACTICAL PRESCALER MODULES
- SERVICING THE THORN 1600 CHASSIS
UNDERWATER TV - YVCER CLINIE€
ADDING CONTINENTAL SOUND
AN UNUSUAL CHOPPER CIRCVUIT

e



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

Z] 300 mined 4 and 4 watt and minia- 720 10 Assorted switches including:
Lure resistors £1.95 Pushbutton. Slide. Multipole.
72 150 mixed | and 2 watt resistors £1.95 Miniature ete. 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
74 100 mined electrolytics £2.20 723 20 Assorted TV Knobsincluding:
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 BOA.EHT. ete. £1.00
resistors £1.45 Z25 10 Spark Gaps £1.00
78 100 mined High Wattage Resistors. 726 20 Assorted Sync Diode Blocks £1.00
wirewounds ete. £2.95 727 12 Assorted 1C Sockets £1.00
79 100 mixed Miniature Ceramic and 728 20 General Purpose Germanium
Platc caps £1.50 Diodes £1.00
Z10 25 Assorted Potentiometers £1.50 729 20 Assorted Miniature Tantalum
Z11 25 Assorted Presets. Skeletonete.  £1.00 Capacitors. Superb Buy at £1.20
Z12 20 Assorted VDR s and 730 40 Miniature Terry clips.
Thermistors £1.20 ideal for small Tools etc. £1.00
Z13 11b Mixed Hardware. Nuts. Bolts. 731 SCTV Tube Bases £1.00
Sclftappers. P clips etc. £1.20 732 I0EY87/DY87 EHT bases £1.00
Z14 100 mixed New and marked 733 20~ PP3 Battery Connectors £1.00
transistors. all full spec. includes: 734 6 » Miniature " Press to Make™
PBCI108. BC148, BC154, BF274. Switches. Red Knob £1.00
BC212L, BC238, BC184L and/or 735 125ub Min S.P.C.0. Slide
Lots of similar types ONLY £4.95 Switches £1.00
(Z14A) 200 Transistors as above but 736 12Min D.P.C.O. Slide Switches £1.00
including powertypeslike BD13 1, 737 & Standard 2 Pole 3 Pos Switches £1.00
2N3I0SS.ACI28.BFYS0ete. £9.95 738 4 - HPI1 Bau Holders
Z15 100 Mixed Diodes including: (2 2Flattype) 4for £1.00
Zener. Power. Bridge. Signal. 739 J.5mm Jack Sockets. switched.
Germanium. Silicon ete. All full enclosed Type 8for £1.00
spec. £4.95 740 100 Miniature Reed Switches £2.30
716 201IN4148 Gen Purpose Diodes  £1.00 741 100 Subminiature Reed Switches  £4.20
Z17 201N4003/10D2 £1.00 742 20 Miniature Reed Switches £1.00
Z18 20 Assorted Zeners. 743 12 Subminiature Reed Switches £1.00
Iwattand 400 mw £1.50 ZENERDIODES
High qualit. COAX PLUGS, MT DT LN T 56 m 2 68,
5|lwger C;]')Ialed pm grub screw R.B.M.USERS TAS 2T 300 ALL A00mw.
fixing. S for £1 LOOK! 10olonesvalue 80p
COAX COUPLERS 5 for £1 No more messy soldering. 24 pin ol cach £6.60
COAX FLYING L.C. sockets for SL9OI ete. 1.3 watt, [2v, 13y, 18v. 47v
SOCKET 3 for £1 SPECIAL OFFER: S for £1.00 10 of one value £1.00
100 for £12.50. 10 of each £3.00
luf o}FLECTROLYz-(l;lfS £1.00 DIODES
Luf 350 10 for £1.00 25 IN4OO2 £1.00
2.2uf 63y 20 for £1.00 SPECIAL OFFERS 100 for £2.50
duf 350y 10 for £1.00 100 Assorted Poly ester Capacitors., 20 - INJO03 £1.00
10uf 25v 20 for £1.00 Multard C296°s and others 100 for £3.00
22uf lov 20 for £1.00 160 J00v only £2.00 200 - INJO03 £1.50
100t 254 20 for £1.20 100 Assorted Mullard C 280's 100 for £5.00
160wt 25v* 20 for £1.50 Cosmetic imperfects ete. £2.00 20 - INJL4S £1.00
330uf 25v 10 for £1.00 200 Muilard Mimature 100 for £2.50
400uf 40v* 8 for £1.00 Flectroby ties Cosmetic imperfects
470uf 254 10 for £1.00 ete. £2.00 10 - SKE4E2 06
470uf 35, 8 for £1.00 PACK OF FACH £5.00 (600 2afast switching) £1.00
1000uf 3Sv 6 for £1.00 12 - BY |27 £1.00
1000.f 40v* S for £1 8 x BY2SS (3A 1.300V) £1.00
*Axial. All others are Radial. 12V BULBS on leads. Suntable for 10 - BATSE(600v 400ma) £1.00
most VIDEO RECORDERS. INS302 30 2000 8for £1.00
CAN TYPES 6A. 100V, Bridge Rectifier.
22uf 375v (3 pin) S0p flpleschiyfogliz Very small. 80p ea. 3 for £2.00
S0uf 250 (3 pin} S0p 1.C.s
100uf 3508 80p CA2T0AE£1.00 6 for £5.00
hi g
;t:gzﬁg m:: 2'(;33 CAR RADIO MCI327P £1.00 6 for £5.00
2.200uf 40\ 60 SUPPRESSOR KIT TBAI208B  50peach. 5 for £2.00
i p Comprises: in line acrial SUPDIEssO TBAR20) £1each. 6 for £5.00
LA 1GEY, i o leud suppressor and clock) | TBARIOP £1.00 6 for £5.00
3,800uf 35v 50p sl dgunprc o dicoc] S35 Timer 305 o
230uf 400v ITT/RBM £1.00 accessory suppressor. With leaflet. SS5 Timer 39p 4 for £1.00
6.800f 70v £1.00 . ) £1.95 each, 10 for £.l..20 TJ\ A66IBLLOO 6 for £5.00
10,000f 40+ £1.00 Further Discount on large quantities SN76660N 50p 5for £2.00

“MITSUMI™ MINIATURE ROTARY
UHF TUNERS

Smgle nut fixing as used n various JAP portables
*Mitsumi” varicap tuner “AM-UF-125"

£3.95
£4.95

SPECIAL OFFER
PHONO PLUGS, metal with plastic tops. Red. grey or black.

20 of ONE colour £1
20 of EACH colour £2.50
100 of ONE colour £4
100 of EACH colour £10

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

THORN SPARES

38007 Transductor £1.20. 3 for £3.00

~3500" Focus Assembly with VDR £1.50
85007 Focus Assembly. Rotary type £1.50, 3for £4.00
“85007.0022 20000 Line Capacitor i0for £1.00
1590 917 Portable metai boost Diode (W 1) 5for£1.00
13007 Bias Caps 160uf 254 20for £1.50
13007 Jelly pot. 1.O.P.T. Pinkspot £3.50
“900 9507 3 suck tniplers £1.00, 3 for £2.50
“950" Can. 100+ 300 + 100 « 16pf £1.00

THYRISTOR CONVERGENCE POTS

SO 100 208 300, 500,
SS106(BT106) 75p each

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

10002,
2001 1K, 8 of ane type £1.00. 8 of

744 TO3 Mounting kits (BU208) 8for 60p
745 TO220 Mounting kits (TIP33) 10for 60p
746 TO126 Mounting kits(BD 131} 12 for 60p
747 Pack of each Mounting kit. All

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

Knobs. I5mmlong x 1 1mm Diam.

Fitstandard 34mm square shafts

10 for £1.00

750 Chrome tinish 10mm x 10mm Diam

as above 10for £1.00
Z51 Aluminium Finish. Standard Fitting

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

Black and Chrome. 1" Shaft ~ 8for £1.00
753 Tuner P/B Knobs. Black and Chrome.

Fit most small Diam Shafts.

ITT.THORN.GECetc. 8for £1.00
754 Spun Aluminium Control Knobs(ITT)

4" Shaft. suitable for mosi sets

with recessed spindles 8for £1.00
Z55 14 Pin DILI.C. Sockets 12 for £1.00
756 16 Pin Quil 1.C. Sockets 12 for £1.00
757 16 PinDILTOQUILIC.

Sockets 10for £1.00
758 22 Pin DIL1.C. Sockets 10 for £1.00
759 BYA Valve Bases P.C. Type 20 for £1.00
760 0.47¢3 4+ Watt Emitter Resistors

40 for £1.00

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

Type VTBP60OE £20 each,
Brand New and Boxed 3 for £50
THORN “VIDEOSTAR” 3V25/26 Nicad

pack. Type VA214. Also suitable for J.V.C.
elc. 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 ete.
Line output transformer for
RBME23A £4.25 each, 3 for £10.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hote fixing £2.75 each
Decca Bradford Tuner.

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

24"x2"x}" complete with Y foot coaxial lead and plug.

With connection data £3.00 each, 2 for £5.00
GEC Hybrid 2040 series Focus Assembly with lead and

only £3.50

VDR rod 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 30K £3.00 each, 2 for £5.00
Focus VDR Rods 2{"x4". Suitable for GEC.
Decca ete 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 T0p each, 3 for £2
750 2% Loudspeaker 60p each, 4 for £2
6 MHz sound fiiters. ceramic 3 pin
“TAIYO™ type

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

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

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

UNIVERSAL TEST LEAD KIT
Comprises; Red and black meter leads with 14 inter-
changeable probes, glips, points, plugs etc with screw

threads. ONLY £2.50
I.C. EXTRACTING TOOLS
Small 90p Large £1.20

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

GEMINI ELECTRONIC COMPONENTS
Dept. TV, 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, 1983, Copyright in
all drawings, photographs .and articles
published in Television is fully protected
and reproduction of Imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensurp that the advice and
data given to readers are reliable. We
cannot however duarantee it and we
cannot accept lega, responsibility for it.

Prices are those cun‘nont as we go to press.

CORRESPONDENCE

All correspondence regarding
advertisements sholld 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, Lonpon SE1 9LS.

SUBSCRIPTIONS '

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

BINDERS AND INDEXES

Binders {£4.50} and Indexes {46p) can be
supplied by the Post;Sales Department, IPC
Magazines Ltd., Lavington House, 25
‘Lavington Street, Landon SE1 OPF. Prices
include postage and VAT. In the case of
overseas orders, add 60p.

‘\
BACK NUMBERS '
Some back issues are available from the
Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street,
London SE1 OPF £1-10p inclusive of
postage and packing.

QUERIES ‘

We regret that we c#nnot 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 en modifications to our
published designs nor comment on
alternative ways |of using them. All
correspondents expecting a reply should
enclose a stamped addressed envelope.
Requests for advice on dealing with
servicing problems should be directed to
our Queries Servica. For details see our
regular feature ""Service Bureau’. Send to
the address given above (see
"correspondence’’).
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Leader

Practical Prescaler Modules
Two economical prescaler designs capable of handlinq_
signals in the ranges 150MHz-2GHz and 150-650MHz. The
prescalers are available in kit form or ready built and
tested.

Letters

Readers’ PCB Service

TV Fault Findin
Reports on fauits from Mick Dutton, Peter H.

Dolman, H. Davies and John Coombes.

Teletopics
News, comment and developments.

VCR Clinic
A modification devised by Richard Roscoe to cure tape
slack in the JVC HR7300/Ferguson 3V30 range of
machines plus fault reports from B. Atkinson, G3TEP,

Les Harris and John Coombes.

An Unusual Chopper Circuit
The chopper power supply used in the latest ITT large-
screen chassis (CVC1200 series) provides mains isolation
and uses a rather unusual circuit. A brief account of its
mode of operation.

Underwater TV ,
Getting TV pictures from beneath the sea presents
frin?ny problems. An account of current practice in this

eld.

Adding Continental Sound William Falkland
A simple method of providing a switched 5-56/6MHz
intercarrier sound channel for UK or system B/G sound
reception.

Quick Checks Q and A, Part 3
How to tackie common fault conditions in the Thorn
3000/3500 series chassis.

Christmas Story .
What happened last time round. A story with a moral
about VCRs.

Satellite TVRO System, Part 3
This time the sound section of the receiver, including
an expander circuit for correct reception from the
Gorizont satellite.

Servicing the Thorn 1600 Chassis John Coombes
A fault-finding guide on this popular 17in. monochrome
transportable chassis.

Long-distance Television

eports on DX reception and conditions and news from
abroad.

The Betamax Video system, Part 5
The sound section in Betamax machines and a survey
of the main models using this format, with notes on
some of their quirks.

Who's Cognizant? Les Lawry-Johns
More admissions on how to do simple jobs the difficult
way.

Next Month in Television

Service Bureau

Test Case 252

OUR NEXT ISSUE DATED JANUARY WILL
BE PUBLISHED ON DECEMBER 14

C. Toms

Peter Graves

S. Simon
Bryon Pascoe

Nick Harrold

Roger Bunney

Eugene Trundle

|
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MANOR SUPPLIES

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

TEST '
DEMONSTRATIONS TG
AT 172

WEST END LANE

e ssssss0s @
® seceness

40 different patterns and variations.

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

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

Mono outputs with border castellations, cross hatch, grey
scale, vertical lines, horizontal lines and dots.

UHF modulator output plugs straight into receiver aerial
socket.

*
*

* %

% Additional video output for CCTV & VCR.

* Facilities for sound output.

* Easy to build kit. Only 2 adjustments. No special test
equipment required.

% Mains operated with stabilised power supply.

% All kits fully guaranteed with back-up service.

% Also available with VHF Modulator.

Price of Kit £80.50

Standard Case (104" x64"x24") £5.50

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

:E?IE-CF}?OLE[&I; £120.75

:‘TELEVIS[ON’ Post/Packing £2.50

(_PEC.1%2 | A]] above prices include VAT 15%

P, FOR RGB MONIT!
y ECIAL OFFER

PAL COLOUR BAR GENERATOR (Mk4)

s 4TH SUCCESSFUL YEAR
{ E3 ¥ ok

% 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
OR8 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.

24](8 2 (Philips/Mullard) Infra-red remote control £198.40 p.p.
2.80.

Further details on request.

TV SERVICE SPARES

BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

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

PHILIPS UHF MODULATOR (AUDIO & VIDEO INPUT) £17.25 p.p.

£1.00.
MULLARD TELETEXT DECODER + INTERFACE suitable for TX9,
TX10 £69.00 p.p. £1.80. (Decoder only £57.50 p.p. £1.80).
SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND tested
for T.V. SOUND & VISION £32.80 p.p. £1.20.
THORN TX9, TX10 SAW FILTER FFPPANEL £9.80 p.p. 80p.

3 1,00,

TEXT DECODER -
TESTED, AT REDUCED PRICE £46.00 p.p. £1.60.

LIPS-PYE G11 TYPE TE :

UXE HANDSET WITH $§ S. CABLE
£7.80 p.p. £1.20. XMII STAB. POWER SUPPLY £4.40 p.p. £1.20.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£12.65 p.p. 60p. (ALUM CASE £2.90 DE LUXE CASE £5.50 p.p. £1.20.)
ADDITIONAL GREY SCALE KIT £3.35 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £21.60 (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 £29.40 p.p. £2.00.

BUSH A823 POWER BASIC PCB. IN FIBREGLASS £6.40 p.p. £1.00.
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, 100 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 &
Senriconductors 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.
TX10 type Remote & tuning control panel £8.50 p.p. £1.50. .

THORN 3000 LINE T.B., POWER 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 pép. g% G.I
type (equiv. 1043/05) £4.00 p.p. 60p. MAKERS VARICAP CO OLS
Pye CT200 4PSN £8.60, A823 4PSN £5.50, Decca 6PSN £6.70 p.p. 80p etc.
SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL UNIT
UHF/VHF £2.10 p.p. £1.00.

BUSH “Touch Tune” Varicap Control Z179, Z718 types £4.40 p.p. 95p.
VARICAP UHF-VHF ELC 2000S £9.80. BUSH TYPE £7.82 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 £7.95 p.p. 80p.

UHF/625 Tuners, many different types in stock. DECCA Bradford 5 position
£2,88 p.p. £1.80 etc.

LOPT TESTER Serivice Dept approved £17.82 p.p. £1.20.

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

LOPTS NEW & GUAR. P/P Mono £1.35p, Colour £1.45p, Bobbins 80p.
BUSH 161 to 186 (twin panel £6.80 R.B.M. A823 . £5.60
BUSH, MURPHY 774 series 9.80 R.B.M. Z179. £11.30
BUSH, MURPHY A816 serie: 9.80 R.B.M. T20, £11.30
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 ............ ... £10.15
GEC 2000 to 2038 series.. £7.80 GEC 2028, 2040, 2100 . .
GEC series 1 & 2 ..... .. £9.20 GEC 2110 Series .......
INDESIT 20/24EGB. ..£8.80 ITT CVC 5109, CVC2 5
ITT/KB VC 200, 300 ... ..£8.80  ITT CVC25, CVC30 ser 3
MURPHY 1910 to 2414 panel)£6.80  PYE 691-697 d
PHILIPS 170, 210, 300 SERIES ....£8.80  PYE 713, 715 g
PYE, INVICTA, EKCO, FERR. PYE 725 (90°) 731 to 741 . X
368, 169, 569, 769 series............. £8.80 PHILIPS G8 ... £10.15
SPECIAL OFFER PHILIPS G9 .... g
DECCA 20/24, 1700, 2000, 2401 ...£4.40  PHILIPS 570, 571 .... £
GEC 2114J/Junior Fineline .. ..£3.25  THORN 3000/3500 SCAN, EHT ...
...£2.00 THORN 8000/8500/8800..
..£2.00 THORN 9000 to 9600
.. £3.28 THORN 9800 .......

OTHERS AVAILABLE, CES ON REQUEST, ALS!
TRIPLERS Full range available. Mono & Colour.
Special Offer: Thorn 1400 5 stick EHT Tray £1.72 p.p. 65p.
TRANSDUCTORS suitable for G8, A823, Bradford etc. £1.72 p.p. 60p.
6-3V CRT Boost Transformers £5.80, Auto Type £3.20, p.p. £1.20.
THORN 3000 Mains TX £5.75. 8000 Mains choke £5.60 p.p. £1.80.
CALLERS WELCOME AT SHOP PREMISES Telephone 01-794 8751/7346
THOUSANDS OF ADDITIONAL ITEMS INVITED, ENQUIRIES
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
NEAR: W. Hampstsad Tube Stn. (Jubilee) Buses 28, 153, C11 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St) (St Pancras, Bedford)
W. Hampstead (Brit. Rail) access from all over Greater London.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
ALL PRICES INCLUDE VAT AT 15%
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You won’t better
these BTC bargains!

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

OUR
1

DECCA BFD 30
TELPRO

KORTING

PYE 697, GEC 2040

PHILIPS G8’s

2-CHIP BUSH/MURPHY
GEC 2110, 8500

3500 VARICAPS
P/BUTTON HITACHI's
18" PHILIPS

1-CHIP BUSH/MURPHY
THORN 3000, THORN 8000
18" PYE's

ROTARY JAPS

LATER SETS

ie. THORN 9000

TOUCH TUNE SETS

etc.

HYBRIDS

UNTESTED

ONE TOTEN
ONETO TEN

OVER TEN

£15.00
£15.00
£12.00

SOLID STATES

UNTESTED
ONE TO TEN
ONETOTEN
OVERTEN
OVERTEN
ONETO TEN

UNTESTED

ONETOTEN
ONE TO TEN
OVER TENS

UNTESTED

ONETO TEN
ONE TO TEN
OVER TENS

£25.00
£25.00
£23.00
£23.00
£23.00

£20.00
£20.00
£18.00

£45.00
£45.00
£38.00

WORKING
ONETO TEN
ONETO TEN
OVER TEN

WORKING
ONE TO TEN
ONE TO TEN
OVER TEN
OVER TEN
OVER TEN

WORKING

ONETO TEN
ONE TO TEN
OVER TENS

WORKING

ONETOTEN
ONETOTEN
OVER TENS

£25.00
£25.00
£21.00

£40.00
£40.00
£35.00
£35.00
£35.00

£35.00
£35.00
£30.00

£55.00
£55.00
£50.00

WONO

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

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

0274-~306018

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

BRIARWOOD TRADING COMPANY

- ——— .

£

BRADFORD £
ITY

THORNTON RD.

X
— -

BRIARWOOD TRADING COMPANY
LEGRAMS MILL, SUMMERVILLE ROAD,
BRADFORD BD7 1NH

Not toscale
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Buy with Telephone: Accrington (0254) 36521
;l::: phone Accrington (0254) 32611
] ]
through, we | vy o with Accens
do the rest. SUPPLIERS
38A WATER STREET, ACCRINGTON, LANCS BB5 6PX. OF TELEVISION COMPONENTS
TRADE COUNTER OPEN MON-FRI 9 am.—5 p.m. SAT 9.30 am.-5 p.m.
INTEGRATED CIRCUITS TP 427 |l ok |TOAB1 330, o [ T.TL 74LS SERIES
ANZ40 384 | MSN5807 187 |1AT200P 377 |1BAT%0 298 |1DAe01 2o | 7908 o8 |7alS00  19[74L537  19nls:  35[7aLS160  60[74LS251 56
:zg;;g n mg:g:ast 21.: ?:%P 372 | TBna0 182 | Tpazeas Tos [7912 88| 740502 19[7aLS38  20[7aLS8  3507aLS161 60 [7a1S253 1.00
X 40 | TBASIAS 110 | TDAZ60O 23 |79 58| 74503 19|74L540 20745107 &6 [7aS1R2  85[7ALS257  S3
CAS55 6 | SAS560S 189 |TAT210P 660 | TBARZ0 170 |Toassna e |79 98| 74504  20|7aUs42  36[7415108  27[7alS163  60(7aLS258 67
CATA1 25 | SAS510S 189 |TAT22 242 | TBAS®) 354 [ Tonmm Yo |10 9 |74505 19|74LS47  s0[7aLSn2  27[7aLSiEd  65[74LS2%0 78
CAT48 45 | SAS580 290 |TAT223P 374 | TBAOOD) 300 |Toran 12 1o 72| 740508 19[7elSes  s0|74(S113  27[7aLS165 65(74LS273 80
CA%065 180 | SASS0 290 |TATZZIP 538 [TBABOZX) 305 | TpAssso 348 | 7aur2 72| 70509 19[7aLsa3  80|7aLsn4  27|7alS178  57|74LS288 50
LA431P 321 | SL301B 550 | TATZB8P 598 | TBASTO apo | 103285 138 | 7auis 72[ 78510 19|74LSs1  19(74L513  52|7aLs17s  A7[7aLs2%8 70
LASI02 337 | si9178 650 |TA7310P 278 | TBAS 190 | 1o 500 |7z 72| 74511 197454 19[74US125  #B[74LS191 667415352 154
Dam  Seb|Shra 120 [Toeee 78 |am  ya|ToR® iz WSn ulASy Rl selusis se|use
A2 328 | SU7Gs44 205 | TAA30 58 | Toar 730 | Toassta 250 | SOFTWAREFOR | 7 ¢\ (gloyca  26(7405138  48(7aLS194A 69[7(S266 36
107130 593 |SN7GON 249 [TAA3I0 283 |TAZNSA. 250 |UPCIIESH 400 | YOUR COMPUTER (S139 48
y TCAB00 310 | Upcasen e WS  19|7alS75 86|74 MS197  80|7aLS3Er 36
L0 SIS [, 2 |Tcam 1 upcosc a0 |We teve s sl TS WA DILSS WOASE olmsn
IMI3®N 263 [SNZGIION 115 |TAASS0 55 | Toatoe 220 | UpCiaasH 296 |range of software| Juo  loliaisga go|MLSISS  A|aiSaez 76|13 %9
HA151 389 |SN76TIsN 227 [Taasi0 275 | 1o 1% |UPCIBIH 182 |for  most home “
! TOAIGA 550 | Upcess b e (74527  19|7LS86 26| 74LS156 UISM43  76(7430 80
MC1307 199 |SN7613IN 2,00 |TAASID 39 |TDAIODAA 335 | Upoi  ye |OmPuters. We will | 74S30  1974LS85  62( 7ALSIST 447424 BO|TALSET0 1.20
mg:ggp m gmg%)m m TasAST 156 ¥Bﬁ}£“ %?3 UEC 1B = gmnr P'sel;;;;:ymnz: 40S32  20(74LS%0 35| 7aLS158  44|7aLS245 118
MCIBSIP 293 [SNTBSIN 150 [TAMGSIB 120 [Tpaiod 437 |bochieen 28 | your favourite tite
MC1330P 90 | SN76533N 1.70 | TBAI120A 80 | rpat170 3.00 | YPC1163-H % i ‘4000 B
MC1349 199 |SN76BSN 289 | (AMSMASMSAL | TDAII® 350 TE SOCKETS aw7B 3940698  2[4s11B  76[em 77
MC1350 150 [ SN7656N 235 | TBA120B 130 uecizizc - 13 L SERIES lipeg  eafaosB  22[as128 72l 9%
MC1352 175 |SNTBON 105 [TBAINSE 137 | ToAIES 1% |UcizH 395 | OlLlo DL CMDS |imes  solea7iB  22{45138 1684548 112
MCIogP 150 |SN7exON 80 |TBAINU. 10 |1oMZ0 3% jypoigsic a5 | Bway W0 21|28 1.04|40728  22[45148 18845518 %
MCT4SSL 300 | SN76666N 80 | TBA3% 120 | 1A 10 | upciaer 34 [ Mwsy B pe gylamsB 80[40738  22[4515B 188 [4553B 240
MCIAQIIBCP 66 | SN76530A 147 |TBA3S 0| DA ya|UrC  ads) Bem | 2l sl zses  sjsss 12
MCI4MUB 43 | SWIS3 274 |TBAS4ON (TBAT44Y) | TpA2002 280 Nway 32 |%NB  21)40iB  72|40768  s0lasies  76laecB 4B
MLZ31/ETTRG06 | TAZ050P % 275 | TDA2140 5o |VOLTAGEREG. | 22way 32 |%28  21(4008  S8|4077B 2245198 S4[4560B 176
e % TA7051: |5 | TBaue 250 | Tpazigg 470 | 7805 1| Jaws 340|403 30[4M8 7140788 2408 Te|EIB T
M2 220 | TAT0I 100 | TAKDD) 150 | T0AZRO 456 | 7808 78 40148 74|40MB  T1|40818 224218 1.68[4566B 120
35 | TATI08P 43 | TBAS10 300 | Tpaze 280 | 7808 78 40158 76[4046B  96/400B  43|452B 8845608 3.60
ML237 250 | TATI20P 243 | TBAS200 168 | 1pAZ521 a7 | 712 78 | DiLto QUL 4168  31(4047B  70/40MB  156|4568 8B [45B1B 1.4
MLZ38 6.00 TA7129iP\P 376 |TBASN 13 | Tows 240 | 7815 & 7_L:swav 2 |MUB Gl R)0NR  12047B 12048 W0
MLz 250 | TATIP 53 | TBAw0 168 | TpAZEZ 340 | 7818 | Bwey B 72 RIS 7248 KR 10
de  fEm shede gimE im0 R Ye F lme mler sl nes wiee
MLS26 218 | TANTIP 185 | TBAS70 179 %ﬁ‘;}’g };2 77332 B 4228 70{40538  72(41638  72[4s31B  72[4597B 184
Wis 3w |Tanmp  rms |Tasmiex s |TDAD 3842 8| et |ios  0|ims  Glms  1saless zeilese  Zo
MRESTT 1000 | TATI76P 250 | TBAGT3 Zas | JOAZXD 350 IR S| ewey 3 |emse  21a0ms 205108 6 l4sme 104
SEMICONDUCTORS BC212  9|BD135 38 |BD6S7 1.24 [BFZ74 24 |BT102/500 [R2540 2.80|2SCA3A 1.50 LEDs VALVES
ACI07 35 (A)BKC) 20 |BC2i2L 13 |BD136 38 [BD6® 139 [BF310 30 120|RCAT6X34 90| 25C1006 172 [5mm 30F2 170 EFI183 99 PCF200 135 PL%  1.00
ACI26 30 BCI4 12[BC213  13|BDI37 38 |BD6% 150|BF311  30{BT106 160(RCA16335 9025C1172Y220 n%rm DYS2 98 EFI84 109 PCR0 138 PLs04 165
AC127 32 BCNS 17[BC2138 10[BD138 35 [BD707 95(BF33  36(BT107 1.69(TIP29C  43(2SC1173Y 1.69( Rey 14|DY86/7 66 EHX  1.02 PCFRBOI 113 PL50B 290
ACI2Z 32 BCI6A 16|BC213L 9|BD139 35 |BOX3 210|BF337  41(BTI08 159TIPI0A  47(25C3306 273 | Green 14 [ECC1 108 EL34 350 PCFRQ2 1.2 PLS09/19 530
ACIZK 40 BC117 30|BC214  9|BD140 44 [BFi15  38|BF33 41 (BT16 121[TIP30C  43125C1307 3.00 | Yellow 1a{ECCS2 98 ELB4  1.05 PCFBO5 180 PYS3 81
ACI4IK 39 BC8 24|BC214  9|BD144 170|BF117  36|BF3S5 56 [BI119 366(TIP3IC 5517501449 1.67 | Amber 22 Eccs3 107 B 82 PCFB0S 130 PYS00A 230
ACI42K 38 BCI19  36|BC21aL 15|BD1SS 65 |BFI25 26({BF¥%2  68(BT120 366 (TIPR2C  42]2SC1520 68 ECC34 80 EYBS/7 68 PCF8OB 1.63 PY800/1 69
:gmﬁx g; BC139 28 (BC27 14 gmsn 190 |BF127 47(BF%3 72 BTisllﬂﬂgm ;:gs 75(25C1678 2.67 Eggg ;g gm 150 PCH200 145 UCH81 225
1 BC4O 32|BCZ8 14 |BDIGG 52 [BFI54  23(BFR1 30 1.06(25C1909 290 | T1 TYPE 1 /5% PCLE2 120 UCLR 182
ACI86 41 BC141 26 |(AL(B)(C) BD179 70 [BF158 18 |BF457  35|BU104 200|TIP41IC  47)2SC1953 1.44 | Imm ECF80 80 GYSO1 145 PCLB4 120 UYB5. 135
ACI87 35 BCl42 30|BC2STA 18 |BD182 120(BFIG0  27|BF4S8 43 |BUICS 1SBITIPA2C  502SC2028 1.82 | Red 12|ECR2 88 GZ3# 350 PCLBs 92 PLBT 4.00
ACIETK 38 BC43 31 |BC2R2A 12(BDI1S3 75 |BFIS7 24 |BF453  43|BUI0B 180[TIP47  70|2SC2029 260 | Gresn 14[ECH81 160 KT66 850 PCLB0S 109 40KD6 530
ACI8S8 35 BCl47T 13|BC2528 12 |BD20Y 85 |BFI73  22|BFR3Y 27 [BUI24 190[TIP120  65|25C2078 2.90 | Yellow 14 |[ECHB4 166 KT8 1200 PD500 293 21LU8  3.00
ACI83K 33 BCI48  9|BC261A/B18 |BD202 91 |BF177  52|BFRSD 174 [BUIZG 1.75[TIP2955  90[25C20911.34 ECLB0 84 PC®2 300 PFL200 186 17DM4A 160
AD143 82 BCl43 12 |BC262A/B18 |BD213 80 |BFI78  46|BFT42  39(BU204 150(TIP3055 63|25C2166 273 ECLB2 130 PCS7 165 PL3%6 187 3AT2B 500
ADI49 98 BCIST 16|BC3I0 50|BD24 99 |BF179  28|BFT43  38(BU205 142[TiSe1 21 ECLBS 199 PCC85 85 PLBI 9 12BYIA 375
ADIGI 54 BCIS 16BN 33|BDZ2 46 |BFISD  39|BFWI0 60(BU206 1soviosne [THY £F80 95 PCCBO5 140 PLB3 143
AD161/2 BCISY 15|BC303 33|BD223 56 [BF181  39(BFX23 40 |BU20B 1.60 1.80 'TW’ o 62| Er86 1.9 PCFB0 100 PLBA [
195 BCI60  25|BC307  20|BD25 47 [BF1S2  36|BFXs4 42 {BU20BA 185 [2negs 21 |THY o5 taxz 66 LINE OUTPUT TRANS
ADIG2 S4 BC161 28 |BC308A/B25|BDZ2 68 (BFI83  29(BFX85 30{BU208/02 [2N918 82 13/35 Red Onty : WIREWDUND
AFI06 49 BCI70B 15|BC37 18 |BDZ3 60 |BFI84  36(BFXB6 30 210[2N2004 51 |{General 1395 .
AFIt4 89 BCI7I 15|BC8 18 |BDZ4 63 (BFISS  36[BFXSR 46 |BU32GA 175 aN2gD5 28 |Purpose R-B-M-TZT“,AM e
AFIIE 120 BCI71A 10|BCX7  18(BD235 60 |BF1S4/216|BFYS)  30|BUADT 170 [2N30s4 60| Thyristors) ;_Q%mm RB.M. A774 Mono | SO 2p
AFI2I 75 BCIZIB 10|BCX8 18 |BDZ36 65 |BFI95  16|BFYS)  30|BUSOD 230[2N30s5 60 |DEC! Red/Green/ RB.M. g" P Loty 1R-22K 23p
AFI24 48 BCI72  15(BCM51  30|BDZ 57 |BFI%  16|BFYS!  24|BUS26 246 [2N3702  11|Multipurpose |  Yellow RBM 208 7o IWHR22K 25
AFi25 46 BCIZ2A 10|BCS47 13|BD238 65 BF197  16[BFYR  24|BUS8 320 [2Ng703 10| Thyristor | VsIBP 7 an;g 5290 o 0| 1R-22( 28p
AFI26 4 BCI72B 10|BC548 13[BD243 85 |BFI%8  18|BFYS0  95(BUB0G 1.40 [2N3705 10[DEC2 o ono 1209 (Preferred values) *
AFIZ7 38 BCI72C 10|BCX32 30(BD244 85 |BF193  21|BRI0D 34 {BUBD7 294 [2N3706 10|Multipurpose B e
AFI3 58 BCI73C 12|BCX34 27 |BDA10 79 |BF200  35|BRI10T 45 [BUWBIA  [2N3708 17 [Thyristor£220i PANBL CL S i I
AFI78 154 BCIZ4A/B |BC549  8)BDA34 74 [BF224  25(BRI3 63 384 [2N2904 m_y"s_ruen-‘ | 3mm 4| PHILIPS G11 4
AF233 60 10|BCss0  7|BD437 86 |BF225  20|BRCAA3 94 (E122  A0|aNs234 48| MISTORS |Smm 4 (PYE 697 (Printed) 14.50 R *
AL 200 BCI77 27|BCsS7  8|BDA38 94 |BF241  25|BRCA4a4 98|MJE30 6B |5Nspo6  48|VATION 75 PYE 713/731 10001+ 4/ 3R3 8M2 20
AUI0G 250 BCI78 26|BCSS8  9|BDSO7 52 |BF2s6  55(BRX6  40|MJ3000 198 15Nsoee  g9[VAIND 75 PYE 725 50 1050\ 3R3-8M2 20
AUV 200 BCiez  9|BCYI2 13 |BDS8 55 |BFxs7  28|BRYas  56(0T112 191 Ry 1ps|vassmo 55| cavstas  |PYE 169 10.00 |7 5 10R-10M 36
AUI3 200 BCl@L 12|BDIS 45|BDs09 56 |BRzss  25|BAvss  s7(Q7121 1% ks s3lvaios 35 gt R 85815y 10R-10M &
BCI 20 BCIGL 12|BOTIGA 65(BOSI0 60 BF259  35|BSWE? 68 |pigige gp [2N6I07  75(GEC Dual | 6Mhz 74 (DECCA 1T 300 |"o1d in packs of 10 per type
(AIBIC) 20 BCis4L 14|BD124P 79|BDSI7 60| BF262  B4|BSVSIB 72|ppes 150 [IN6109 81|Posistor 168 | S5Mhz 74 [ DECCA 1730 858
BC108 20 BC20¢ 10(|BD131 50 [BOS0 75| BF2&3  75(BTI0 1.65(gp 62 [2SATI5 1.98(GEC Dual |43Mhz 130 | DECCA 230 8.58
(ALBIC) 20 BC208 13|BDIX2  49|BDS26 62 |BFz71  24[BTi01 120|R2%23  67/25C495 1102 0 4 0|88Mhz 130 GEE 210 9.45 SOLDERING
BCI0S 20 BC209 10|BDI3 60 |BDS6A 149 |BF73 24 R2461 150 [25C4%6 ml(cxn 198 1062Mhz  6.00 Eﬁc% gs"g EQUIPMENT
REBUILT COLOUR TUBES SPECIFIC DECCA ITT CVC 19 1085 | WELLER Iron 15W 4.31
A vt Exstoc o Biass on| SR OT e | o Bl plmOCEmE G WEER ron 25 431
MULL A34/510 110° 14" 20.00 idth Con !
SOME TYPES AVANABLE WITHOUT BX.| weazah it s o0 |G Knobs Smig 50| 389 Modulohm 60 THORN 3000 EHT 99s| WELLER Gun 1200
“ w‘exma SMALL GLASS cum;a ASI/I20WNR 110° 24" 1750 |Ghi ﬁcm| Anode cLead 1.50|2M2 Height Control F mggng%smN ‘z;; Pair Tips Gun 42
" 00 VEGA 12" 90°(Jap T 1500 | E-W. Correction Coil 195 ” i
18" AAT/SA2X (Low Focs) 000| CIs (5 Moncl 1300 | Tonsductor 0° 260 B THORN 5500 e AL S
18" A47/343X {Stnd. Focus) 30.00 RGB 106 Diodes 50| T.20 Focus Control 220 |THORN 000 1065 ron .
g g.ss MULLARD COLOUREX Emmhuxaosn 25.3 oy mg:n ?Osgl‘l/&m Mains 1000 ANTEX 25W Iron 520
" 1 " ‘ocus Unit .
22 A /120 3000 18 2300 or 39 3W resist 0T Mais Fiter Choke 650 | THORN 1001 gsa|Iron Stands 2z
227 AS5/14% 3000 |30 e /110K 30 THORN 3600 1990 | ANTEX bits 65
25" AB3 /200X 34.00 | 527 aoe o0 a300| 0N s a0 THORN TX10 1250 ANTEX elements 2.20
g 3490 |- Aga 20 ssgo| O SPeRER I S THORN o1 315\ Solder Sucker 650
. . 00 126" A66/120X 57.00 EW PRODUCTS 5
227 AS/140X (410X) 110° 3600 | 267 A6/ 120X Sy o Philps KT3 Posistor 150 {RANK BUSHRANGER __ 10.00 Solda Mop 12
26" ABE/140X (410X} 110 36.00 |50, Frame 390K /kine 470K Contrast DIY Solder 50
ooyl 6000 | 22" AS6/500X 58.00; 1 “ach 59| KT3 Elect. 225/25 380V 250 EW P 5006
o AaysIX sa00 | A5! 570X 830! Focus Control Unit 183 | Video Leads 425 | Fluorescent Torch 650 Soider 7.00
AS6 540X ga.q | A% 510 58.00| Thom/GEC {Direct Recarding) Travel Plugs 3.50
AB6 540X 75.00 | AB6 510 8500 Mains Fitter Choke 6.50 Elecmmlc grcun 1|'esters L.so Philips Clock Radio 21.39
8500 Focus Unit 4.75 | Battery Chargers Uni 16.75
AB6 500X 600 Opom o voar, X1 Focs Conrs. 3005 7 x 34 Speakar 157425 Plosse order from lssst copy of
P.AL. TUBES — we can rebuild your own 0IasS |gyoms on delivery and glass | Video Lamp 130 5 pinS pin Audio leads % Tolevision magazine to avoid missing
— please ring for quotes. charges Video Lamps with holder 330 price increases.
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FUSES Per Pack LABGEAR
type of 10 [ CM7061 Power Unit 12V 10.70
1}” QUICK BLOW CM7062 Reg. Power Unit 12V 157
= = 100ma 13 | CMIOGD MHA 1odb 12V /B s
250ma-500ma-750ma- 1A 60 | CM7065 VHF/UHF MHA W/B 12 I
1.54-24-2.54-30-6A 60 | CM7067 UHF 12V MHA (Specify A8 or C/D} 972
PYE 169 (200/200/100/32) 270 | Mullard ELC1043705 840 | |\ TISURGE CM7068 UHF 12V MHA High Gain (Specify A-B or
PHILIPS 320 (400/400/200V) 207 | Mublard ELCI043/06 840 c/D) 1447
3555:33%/400/360\/) 340 é://g nsgcc%gscm 6588 f?g“um 600ma, 830ma, 750ma, 850ma, 1A, ‘15‘; CM7053 Behind Set UHF Amp. (Mains) 1150
/350V| 3.00 DE ECATT 150 CM7054 Behind Set UMF Amp. (Battery e.g.
DECCA 100 {800,250V} 397 | 4 P/B PYE 900 | 254,34 54 270 { Caravans) 945
DECCA 1700 (200/200/400/350V) 483 | 6P/B PYE. 16.00 | 20mm ANTISURGE CMT043 Second Set Amp. UHF 1099
PHILIPS G8 (600/300V) 230 | PHILIPS G& Tuner 1050 | 80ma 480 | CM7033 Behind Set UHF Amp, 3 Sets 1385
PHILIPS G9 {600/300V) 221 | PHILIPS G8 Ass. (Square /Early) 1350 | 100ma 2.50 | CM7083 Dist. Amp. VHF/UHF l7db/output v zmo
PHILIPS G11 {470/250V) 2.90 | PHILIPS G8 Ass. (Sloping/Late) 13.90 | 160ma, 200ma 220 | CM7018 VHF/UHF 8 +1 Dist. Amp.
PYE 691/7 {200/300/350V) 2.70 | PHILIPS G9 Tuner 1050 | 315ma, 500ma, 630ma, 800ma, 1A, 1.25A, 164, 2A 130 CM9700 27mhz CB Suppress. m
PYE 731 {600/300V) 231 | PHILIPS G11 Tunar 9.00 | 254, 3154 1.90 | CM6011 Outdoor Sphitter {2 way) W/B 7.0
RBM A823 (2500/2500/30V) 1.66 | ITT/PYE/GEC 7 Button P/B 13.95 CM3003 Flush Single Outiet 133
RBM ABZ3 (600/300V) 283 | GEC 2110 6 way P/B 7.98 | 20mm QUICK BLOW CMS010 Flush Twin Qutiet 159
RBM 2145 (300/300/350V) 355 | U321 UHF Tuner 7.50 | 100ma, 250ma, 500ma, 630ma, 800ma 30| CMIB4 UHF Group Fi
.. . p Filters with DC Through Pass
RR1 T204 (220/400V) 200 | THORN 8800 SELECTOR 1A, 125A, 164, 2A, 254, 3.154, 5A 80 | (state A/B/CD) 697
Ir;TT g&gsz/g ((g;zmﬂsnsn g.: TH([mv m«gﬂzzagﬂm round button) 1.‘53 1" MAINS CM6006 6 ey Passive Splittar 1097
400V} . 2A, 3A, 5A, 104, 13A 1.00 | CM7042 TV Games Combin. 255
GEC 2110 (600/250V) 194 | uaz 720 CM3009 Flush TV/FM Outlet 276
GEC 2040 (1000/2000/35V) 118 | HITACHI 4 way Chan. Selctor (Ao Rark ARZ3) ANTIFERENCE | CM1069 Tri Star Ampifed Set Top Aerial 4/8 1750
%g nzﬂsg &u?@a\sl?nmm t.;o o1 T 075 g::;zs Mount. 70 ggé‘“"gg;e gu‘ég; ‘~g; CM7090 Amplified Caravan Aerial 12V DC W/B 1552
/ 0 | RRI 6 way Chan. Selector 915 - M6038 UHF AVHF 625 P . 50.00
THORN 950 {100/300/100/16/275V) 183 | RR1 T202226 Surfece Mount. Outiats 80 | TRRA/SP CMaDo3 UHEAHE PAL Cotonr Br Gon+ 19000
THORN 1400 (150/100/100/100/150/320V) 279 | PHILIPS 8 way TIP Switch Unit (suitable for all Gll) Cable Clips per 100 1.18 | Transformer 283 * Whi )
THORN 1500 {150/150/100/300V) 220 Coax Plugs  per 10 1.80 | CS200/SP Comb/Splitter RECTIFIER TRA
THORN 1500 {12/300V) 31 | (17 CVCB (5 wheel modified) 2H2 | PVC. Tapo 3% . THORN—mk—,f—T——“- az25| AATIS ]
THORN 3500 (175/100/100/400/350V)  2.78 | ITT 6 way with VCR (Also Slim GEC) 890 | F.M. Plugs 25 | CS1000 Comb/Spiitter ! BA02 1
THORN 3500 (1000/63V) 86 | PHILIPS kT3 1450 | PL259 Plugs 0 6.5 THORN 1400 3 Stick AZ) s 13
THORN 3500 {1000/70V) 86 | PHILIPS KT30 1030 | Line Connectors 35 | PU1240 Power Unit 11.10( THORN 1500 3 St!‘* 4.5 BAI4S ”
THORN 8000/8500 (2500/2500/63V} 338 | PYE 697 Repair Kits 697 | Reducers for PL259 16 | UP1300 MHA. UHF/VHF| THORN 1500 5 Stick 528 6ae 17
THORN 8000/8500 (700/250V) 231 hELC 208 £1650 | T.V. Filter 50db Rejection 8.25| THORN 1600 s B !
THORN 8000/8500 (400/350V) 256 27mhz 2.10 | XTRABOOST XS2U 11.63| THORN 3000/3500 1.98 BAISS 14
THORN 9000 (400/400V) 328 SWITCHES Astsgnuators 6db, 12db, (4 Nay Amp UHFNH§37 'IT':[O):: %m :g BAI56 15
GEC (200/200/150/50) 264 | 4A Double Pole Orv Off Switch 1.80 ! A5y =
PHILIPS 69 2200/83V 125 | General Purpose Push Push 75 (Olvmpic Il Set Tap |6 Nay Amp UKFAHE | THORN 00 %! Baxi3 4
THORN 4700 P/C 25V 120 | Phips 68 Push Div Off Switch 138 | Aerial 2% a2/ 707 48 Baxis 8
PHILIPS 320 400/400/200V 2.74 | 4A Double Pole Rotary Orv Off 66 | MHA/PU. the pair 18.00 | Super Set Top 5.50( DECCA 1910/2213 Bradford 5.92 BB10SB 20
HOR| A1 Beam Switch (THORI Aerial Isolator Kit ~ 2.08 | XG8 High Gain Aerial DECCA 30 6.76
THORN 159171691 4700725V 120 {THORN 3500} 70 DECCA 80 ¢6o| BBI0SG 30
GEC 2110 A1 Control IMS (Red, Blue, Green) 8 | 4m Fly Lead 120 ABCDor /B 17. BYI126 12
CAPACITORS DISC GEC 2040 Onv Off Switch g8 | 2m Fly Lead ) T TouReMo  oaalevizr 1
St CERAMIC | Qv Off Swhch S1VG12 s SUNDRY TUNER ACCESS. | Gec 2100 Sl BYm 15
Volts ™ Wi Price cAPAZIk:ITOIIS it Y10 106 RANK Tuner ; 35 | GEC 200 20X} 650 g;}% prs
8KV {12kV Wiag) W x 32" x 12" X i 5 | GEC 2040/2028 6.60
W0 2 10| 39F 2000F each SLIDER POTENT CONVERGENCE POT RANK Drive Cams 10 | GEC 2110 Pre Jan 77 700 BYMS 63
710 | 1s0pF 2200F 30 n orLog NSRS GEC 2110 Tuner Neons 14 | GEC 2110 Post Jan 'T7 7.00 g;}g} &
19| 1800 250pF 470R-1K-2K2-48- | gl o R M SUNDRIES PHILIPS ©8 Short Foeus Lead 875 | BV/c0 o
m RLELELTS e Delay Lines DIB0, DLTON, LSO 220 | phiLing o 010 Focus 0 678 BY "
16V B N CERAMIC SKELETON METRI CRT Tube Base 70 | Pya/Philips K3 Tripler 6.65 | BY210/500 28
8 5| geact : ettty | g aeeon 8 | ERS i3/ paom 3
63V A range of pref. Standard or ministwre | PHILIPS G8 2 mo. | PYE 713/4 Lead 7.00
w0 27 : . 5R-10R-20R-50R 60 | 63V CRT Boost Trans. 435 Y27 b
values sach Horizomtal or Vertical PYE 713 Doubler 5 Lead 1.50
28 o [Bew G| SR e b G L R
2 u PANELS + UNITS %’:l:ETINGS Moulded Plastic Hex. 6mm Tnm RBM. l&g {plug in) AV ;:g BYX10 20
47 15 | AFC UNIT PHILIPS G8 8.82 I — Tools RBM. AB23 760| BYX36/10 30
100 15 | IF GAIN MODULE (Pye/Philips) 900 | Ancashire is for to go_ Doutle End dmm/Bmm Trim Tooks 2 KORTING (similer o Siamens TVK1) | BY/X36/800 35
220 29 | CDA PANEL (Pye/invicta/Ecko/Dynatron)  20.00 °'§ 'i‘l: nesth the mistiatos Focus Rod 125 732 | BYXS5/800 30
470 30 | REAR CONVERGENCE PANEL (Phiips G8) 2300 | 50 Sheila and her lovely misses Focus Holder ) 20 ITT KB CVC5/9 6.0 | BYX71/6500 90
000 55 send you all these special kisses Keynector Safe Block (mains} 700 | {1y x5 (v(20/25/30 (Mullarg) 5.95 | 0A47 9
oo B MIDGET CONTROLS Shela x Christine x Susan x | Cossotte Drive Bolts prce sach | AR T20 s|0% 0
ity n T _ Insulated Spindla Length 44mm Janet x Dawn 1 x Dawn 2 x Julie wmm - RECTIFIER STICKS 0ASS 6
22 10 | Lo o Lin Without Switch x Anne X Mary x 57mm 3 |V 71 T 0| 0a%2 n
00 48 %&%%ﬁﬂ‘mmmxm 399 | Happy Christmas and a prosperous 66mm 39 (TV13 L1l i 120} iNgta o
v 1oz e 5k—1’ok—’25|:mx-m< g1 | New Year to all our customers and | 7imm o MAINS DROPP. IN40O! M
22 12 | ‘o 250K, S00K. 1M, 2M P | their families. 76mm 43 |DECCA 20 2.48 | INdOR2 4
A1 12 | pug gang Contols 90mm 43 | DECCA 2Rs 85 | IN4OGG 4
13y | 16mm Rotery Controls 10K, 22K. 100K, 1M, 10K » T:)‘rg:'?;\andv for tool box) 32 | DECCA n/ens Y| 5
2 13 1.C. Inserter 118 | RBM. ABZ3 56R/68R 94 | IN4006 5
47 19 | THERMAL CUT OUT MULTITURN RX6 ~ HP% NN1500 139| SM Neon Screwdriver 40 |RBM. 161 82 | IN4007 6
00 23 e RX14 - SP1I/HPI//NN1400 217 | DIN Piugs 3 pin 22 | GEC 200072018 70 | IN4148 2
20 37 |1ioRN 3500 25 Plasiic 160 |!® 55 | RX20 - SP2/ HP2/ NN1300 24 4 pin 22 | GEC 21840 64(INS4S 10
aw a9 et 20 |GEC TCE 55 | RX22 - PPY/NN1604 463 180°  Spin 20 | PYE 713/15 3R5/15/458 180 | IN5401 12
o = DS o [ VORmRD 1 jue 60 B \DEmasionan  MNdE
v 10 13 081 Car Aerial Plug 18 | PHILIPS 210/5050 mnnzsﬂmss INM0s 12
VHS E60 386
2 15 1 2.5mm Jack Plug 1 175 [IN5405 13
47 20 | THORN 3500 (5 pin connection) 198 | Scotch £120 Video Tape 29 | 35mm Jack Plug 14 | PHILIPS 210/5051 -/118R/148R 93 |IN5406 16
100 36 | PYE 731 {6 pin connection) 220 | SRR o e ee 99| Stnd. Jack Plug 20 |PHILIPS G8/5081 47R Section 50 |IN5407 16
“ 20 ;g THORN 9000 (Circuit Ref. R704/7) 198 | 5612 % 580 | Stereo Jack Plug 36 ;HBLFI‘PS G8/5083 2R2 /68R 35|INs8 16
1 i SA Connector Block (12) 40 [ THORN 1400 120 |ITT44 4
a7 EAGLE PRODUCTS PS Vet 2 332 | Fuse Wire SA-15A30A 5 | THORN 1500 138 (moe. 1
o 30 D%?;H?;:J;?Epiﬁkir :ir”full EAGLE Camll!!ll!u:!i PHILIPS VCG 480 1021 | Battery Plug Thorn TV's pi] mO:N 1600 1.77 Y969 {30V
500 1 32 | KEWN 2000 525 | Red/Blue/Green/Brown 80| Mains C Away 13A 500 |THORN 8500 136 [BZYI5-12R 118
N 2 lkwn 1850 gook Type - Any Format ins Connector 4 way 1 E :
cotch Audio Tape
(a0 14 | EMS e o | T Feric & ST EQUIPMENT BZX61/85 (1.3 20
SPECIAL DIODES | fpen 50000 opv 1995 | C90 Super Ferric 96 | Portable Oscilloscope 155.00 BV2-7VE-BV2-9VI-TOV-11V-12V-13V-1SV etc up to
SKE 49 £1.09 | EMC321 Carrying Case for above 225 Probes x10 1050 75.
SKE 5F £1.19 Digital Meter TST000 44,50 | Video Recorder Yeads CRT Tester/ Hemvemtor 17200 BZY$390, 18V 118
Yin £1.30 | Mizo 20000 0PV, 2195 | VHS (Universal) 38.00 | KHP30 Measuring Probe (3 okv) - BZY88 (400MW) 10
Y827 £142_| ymmso 50000 0PV 25.95 | Philips V2000 52.00 T:‘ZTD RE Sional Inact Z%ﬁ 2V7-3V-3V3-3V6-3V34V34V7-5V etc. up to 24V.
v oo ignal Injector
mg'fg;-?“ MMT20 I ORY. e EECINOLUBE TostLood S 420 | A00 g5 per onter for Post and Packing (UK
CAP c Case for MM100 15.95 Electrol bpg dhest 52 3:“5::::9 Ega': ((slt:ckt;y p:)) ;Zﬁ {Export orders will be charged at cost.) )
Voits o"‘_s.c T1206 2 Station Intorcom B35 | L ey o LS 2 THEN ADD 15% VAT 7O TOTAL COST.
250V 09ImF 84 Lz slotls st Elect cleaning solvent 162 SERVICE AIDS grr::? v:-he':h i""‘?&'l;??&%"!;"é g)e ga:srsg%/ccg:s
400V 02mF 29 . DATA BOOKS (No VA Freezer 143 | SeavISOL Freszett 96 | First Cluss, Ml is used whonever possible.
600V 0.1mF 38 | Transistor Equivalent Foam cleanser 1.12 vl possiote.
oV ooE o | VT B0 AZ anl o || S 4 113 | SupeR seavisoL 88 | Al onquiries S.AE. plessa.
m Y ; 8 Stericompoun ; SERVISOL Foam Cleanser B84 | VAT invoice on request
0047mF 46 | TVT 80 2N/2S series only 4.00 | Silicone compound 1.94 SERVISOL Plastics Seal a8
8‘%?;"': g MI?QS£;ZLde N/25 together 75952 gpecnl c%nmct fluid 1Snorial)2|l.§lzi SERVISOL Silicone Grease 1.00 | Goods are despatched on the day we receive your
T ermagar q ‘ SERVISOL Tubes Silicone Grease 1.60 | order. If for any reason we are out of stock we will
gg:": : EINE2 595 | Elec. mech. lubricant pen 74| SERVISOL Aero Kiene 78 | try to inform you as quickly as possible.
1250V 0.1mF 59 P.V. MICROCOMPUTER CENTRE SERVISOL Aero Duster 94 | WNe try our best to give a speedy, fair and efficient
D'SImF 115 Nhy not pay us a visit and see our range of Micros, Software Books and Paripherals. Please | SERVISOL Excel Polish 76 | service. As our regular customers know, orders
1500V o’wzsz .Z! fing for prices. Ne are also SERVISOL Video Head Cieaner 80 | teiephoned in before 4 p.m. will be despatched the
00047mF 32 Spectrum 16K Vic 20 Sharp authorised dealers | Superdd 150 | same day. . .- )
om2mF 30 48K Commodore 64 Oric for the Fire Extinguisher 640G 280 | Give us a ring — we'll give you service. ’
00BMF 62 Jupitea Ace mn w) Dragon BBC Micro Heat Sink Compound 25G 1.08 | Please ask if what you need is not listed — we will
D'mﬁmF b Texas and accessories Silicone Rubber Tube 110G 2.98 | try to help.
2000V 0.0052mF 1.20 | Quantity discounts on appllmnon (Trade Onfy). Minimum of 5. Solda Mop standard reel 72 | Prices are subject to change without notice.
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(INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

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/WCR.T's.

 Tests for shorts and leakage between

ALSO AVAILABLE 1
Analogue Multimeters
Digital Multimeters
Oscilloscopes

Signal Generators

Digital Frequency Meters
Pattem Generators

CRT Tester/Rejuvenator
T.V. Field Strength Meter
Digital Capachance Meter

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCHLLOSCOPE.

LARGE

electrodes.

* Tests cathode emission characteris- FOR COMPLETE LIST.
tics. -

* Separately checks condition of guns.

# Removal of shorts and leakage be-
tween electrodes.

% Checks heater warm-up characteris-
tics.

* Rejuvenation of low emission
cathodes with automatic timing.

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 8ized Performance

PRICE £151 + £22.65 VAT

* Super rejuvenation with manual con- * 10 MHz bandwidth, * 10 mV per division sensitivity.
trol. ¢ Full trigger facillties are pvovlded Including TV frame. or TV flltering.
* Complete with tube base adaptors. LOPT TESTER . :‘;:;( & 410 10V DC vie X 9 cells, or AC
Size: H 230mm W 330mm D 120mm. * Size 265mm x 148mm x SO0mm. PRICE £149.00+ £22.35 VAT
SK'S REVOLUTIONARY DYMAMIC “LOPT™ TESTRR Accessories c-: Case £8.98 + f0.89 VAT,
LEADER HIGH VOLTAGE REVOLUTIONARY L.0.P.T. TESTER. x 1 Probe £7.00 + £1.05 VAT,
METER EMT PROBE OFERATES IN DYNAMIC MODE WHICH x 10 Probe £8.00 + £1.20 VAT
Measures up to ACTUALLY TESTS THE L.0.P.T. UNIER % 1/x 10 Switched Probe . £9.80 + £1.4.

Rechargeable Batterles £11

£1.
40 K.V. D.C. with AC Adaptor £6.96 + £1.04 VAT,

HIGE VOLTAGE CONDITIONS WITHOUT LE-
SAFETY

SOLIERING OR REMOVAL.

BUILT
IN
METER

3 FuLLy
GUARANTEED

SIZE 75 x 100 x 40 mm SUPPLY 240V AC \

PRICE £25:99 +£3.VAT

CRT TESTER-REJUVENATOR

8X°S  CRY. TESTER-REANENATOR
TESTS AND REJUVENATES BLUE, GREEN &

PRICE £32.00 +£4.80VAT

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

SPECIFICATION:

*BANWIDTH [DC-20MHz
*SENSITIVITY CHt,CH2 2mv-50V/DIV
*TIMEBASE 40nS to 0.28 CM
*TRIGGER DC-4OMHs Auto-Normal-TV
*CALIRRATION OUTPUT
*CH1 ADD AND INVERT FACILITY

*SUPPLY 110-125-220-260V AC  SO-6CHe
2 YEAR WARRANTY

ximiriuifmsg 1 ngéém's con;fé?r *ALT/CHOP SWTTCH HATiH CORP ORI
S17% 120 i iEe o SUmLY Sloihs SLARGE RECTANGULAR SCREEN 8 x 10 cre. TESTER

RUTLT IN SEMICONDUCTOR COMP.TESTER

*SIZE 28Smm x 145mm x 380mm, PRICE

£264.00 + £39.60 VAT
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 6, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. SS2 6TR TEL:

0702-5627572

LINE OUTPUT TX 066 Pye CT200 540ad4.50 [ 122 ITT 6 Wey with | 27010 x BU20BA  8.50 | 436 5xDacce 30 3n9
TOP TWENTY T v SPAR Es 001 Philips G8 7.50 | 067 Korting Hybrid  5.00 | V.CR. 7.95 | 271 10 x Bu208 71.50 | Modulohm 75
T 002 Decca 30 Series 7.00 | 08BGrundig3010/15003.00 | 123 RRI A823 otc. 4 | 27210 x BUXS 10.. | 437 Decca 30 m
STOCK NO. 003 Decca 100 Series 6.50 CAPACITORS Way 95 | 2735 x BU25 250 | Vol +Switch 125
001 Philips G8 Loptx (Genuine Philips) 7.50 g'gi&cg:mm 100w zou0 cve - | 128 Hacn 48 O s ) A 350 el (g
002 Decca 30 series Loptx (Genuine Deccal ~ 7.00 | o6 RRi T20 982 E 20 + 300 Pye ;9‘ / 281 10 x 2N2905 454 5 x20R Universal Conv.
iasil GonuinelD 6.50 | 007 RRI AR 7.00 INTEGRATED CIRCUITS | (Equiv. BC161/308) 0.50 | Pot 1.00
003 Decca 100 series Loptx (Genuine Decca) 6. ) 2.00
. 008 RRI Z718 18"  18.95 2smmoPh| Go1 g0 | 1405 X TBAMD 300 | 3350 X BYIZZ  3.00 455 5x100R  Universal
004 ITT CVC 25/30/32 Loptx {Genuine ITT)  7.00 | 003 RRI Z718 20/20/ 833 e Tham | 1415 x TBAIZAS 180 Conv. Pot. 1.00
371 Pye 713/131 Vision Gain Module 8.50 | 250 et A774 Mono 108 | 2500 T s e oo SPECIFIC SPARES | Cone b ™SR
(replaces expensive 212-27327) 011 Thom 16%0/81 7.0 | % m;‘o‘g;““ prD | 1445 x TBASS0Q 325 350 Thom 1580/ | 457 10 x100K Tuner Praset
270 10 x BU208A 8.50 | 0i2Thomtgts 650 | B ¢ VoS | 1455 x TBAS 350 | 43 2.00 | TCE etc 3.00
: 013 ITT CVC 45 6.50 | 6400 +400 Docca 302,50 1465 x TBA8I0S 3.00 | 357  Thom 1590/1 | 458 10 x100k Tuner Presat
050 ITT CVC 5/9 EHT Tray 3.00 | 014 Phit TX Chass. 5.00 ;m Joqgs | 1475 x TBAS0Q 4S50 | 5x2 2.00 | Phiips G8 3.00
051 Decca 1730/1830 Doubler 2,00 | O15ARIRanger1/2 500 %7 Z0+X0+7543 | 1455 5 TRAOQ 325 (3 Thom 1800 | 459 ELcuus/os Repaired
eees o 2 0 Lo mTovess  ese TR Tv:om 195 x TBAR0Q 4,00 | Drapper 050 | Tom i
053 GEC 2040 Hybrid EHT Tray 3.00 | 017 Phikips E2 Chass. 5.00 2000 / 1.60 lgog x %gﬁgﬂ :g %58 5 ; Thom 3500 zma 480 ELcuus/os Rapalred
i 018 Thorn 9000/9002 8.50 1515 x 5 onv. Pot. Tuner
054 Thorn 1500 (5 Stick) EHT Tray 3.50 | B Thorn a500/9000 8.50 o w x ZO0MF 16V | 1655 x MCIZ70 250 | 359 5 x Thom 3500 on 40 2t Now Tuner 7,95
055 Thorn 8000 Doubler 2.00 | g0 Polish 161 Mano 0010 X OATME m, 160 TDA1170 135 | Conv. Pot. 1.00 | 462 U322 New Tuner 7.95
056 Thorn 1400 EHT Tray 2.00 | Loptx 6.00 | o B }g %ﬁ:& :ASg g;u l;yve?la%ckem éso 469 Cut OQut Metal GEC
- - 021 Thiorn 3500 Scan  4.50 . 1 Pya N13/731 Vis. Gain | 2100
057 Philips G9 EHT Tray 3.50 | oz Thomssoo 1100 | L5 X 4TME/IOOV C52“ 164 TDATLE 193 | Moauo © 7 50 470 5xGEC2100 3 Leq
i 037 Spiit Diode EHT . 372 Pye T3V W Thermistor 1.00
058 ITT Universal EHT Tray 5.00 | [ 1.35 | 05 5 x Q00/1500V BRI | 166 TDATI0 1.90 | Motal cisd 479 5xGan. Purpase Ro-
011 Thorn 1690/91 Loptx 1.00 %235 ST PM 167 TDA1412 0.90 | 378 Grundig 5o1o/mm tary Switch 3.60
012 Thorn 1615 Loptx 6.50 o iz"? ETAEE o MEmModle MIG 4 SGa e i
- 2 RECTIFIER TRAYS 0 x 12000V 29 | 173 TDAZIO 50 | 384 5 x Philips 68/10R Push SW. 375
085 470 MFD 250V Philips G11 1.50 | osoiTTCVCS/8  3.00 i 174 TDA2030 215 | Conv. Pot. 481  20xneons  GEC
5 50 x BY127 Diodes 3.00 | 051Decca 1730/1830 2.00 | %% 5|TTX 1250 5”9"2"’7’ 178 TDAZ523 235 | 3855 x Philips G8 uo otc. 225
' 052 Decca B0 Series 4.50 | S1o 179 TDAZ532 2.40 | 3865 x Philips GB 22 Lin. | 482 §xUniversal Aerial
270 10 x BU326 10.00 | 053 GEC 2040 Hybrid 3.00 lgo }gﬁzﬁw ;:; Bright. 2.50 | Skt. 5.50
280 25 x 2N3055 7.50 | 05 Thom 1500 (5 | PUSH BUTTON UNTS | 181 1 . 387 5 x Philps G8 10k | 483 10xMetal Coax
Stick) 3.00 | 110Pye 7134 Way  7.87 | 182 TDA2560 328 250 | Plug 1.70
055 Thom 8000 | 111 Pye 7156 Way 11.95 183 TOA2571 215 ssg 5 x Phiips GB 47k | 484 Focus Unit T20
oo T o o o }g; ¥3ﬁ‘; gg ';389 Philps G8 mz s IX?F Unit Th z‘asfn
056 Thorn 1400 2.00 | (Square) 10.75 ¥ ps lastic ocus Unit Thom
057 Philips G9 3.50 Ilg Philips (8 | 190 TDA2800 4.00 | Mains Sw. 0.75 | Type 1.25
. . 058 ITT Universal  5.00 | (Sioping) 12.98 | 191 TDA2611 1.24 | 330 Phikps G8 Metal
All components are A1 quality from prime | 0s5 5 x Tvi1 For | 114 Thorm 9000 6 Way 2,50 ;9% EJTAMM ] :g: MalrghSw g IEZI; NEW PRODUCTS
i PTV's 1.00 | 115 Thorn 1615 4 Wey5.75 | 21 1 : 391 Phikps G8 Line Egl
manufacturers, and are dispatched by post | tiVs, . L& 138 Dovce § Wey e | 211 erTeots 228 | Stor. Cob 2 - Thom 159%/;1)
same day as order received together with | gec 1.00 | 117 Decca 4 Wey  6.50 | 212 BTTE018 228 |48 5 RRI T c‘m @4 Thom 1500 15KV
jv- | OBTITTCVC45  4.00 | 118 GEC 21106 Way 7.95 Base 3
any refund due. All goods should be deliv- | o) 1T inori2.50 | 119 GEC 2137 Teporo 8 | TRANSISTORS - DIODES | 4545 xDocca 302Mwidn | LOPTXy o o . 400
ered within 4 working days. 063 ARI Z179 3.00 | wi 7.95 | 23550 x BC213L 250 | Skider 1.00 g
064 Pyo 691/87 350 | T'HTT OVCS 85|20 10 x BDRE % 10xDecce B IR 2300 J10K bl 6170
Please add 15% VAT and 90p P & P 065 Poe CTZ004 Load 350 | 11 11T V&8 1148 | {Metal) o os0 | Jonsor 180
Thyristor 9.00
2915 x BT109 450
293 5 x BTI20 450
4% TXI10 Chass Focus
Unit ! ém
089 10 x Anti Track EHT
MUXTON HOUSE, MUXTON, TELFORD, SALOP. Cov 2%
REG. OFFICE ONLY. CALLERS STRICTLY BY APPOINTMENT. PLEASE QUOTE STOCK NO.
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Switch to the biggest
wholesaler of quality
late model used TV's

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

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

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

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

ELECTRICAL WHOLESALERS

Campion House, Franchise Street, Kidderminster, Worcestershire DY 6RE

TEL-X
BLACKBURN & SCOTLAND

For The Very Best in Ex-Rental TV's

You've tried the rest,
now try us and see for yourselves
that we mean the very best in TV's.

PRICES ON REQUEST

Too numerous to list
Working and Non-Working.

PHONE US NOW
TEL-X BLACKBURN

Roe Lee Industrial Estate,
Whalley New Road, Blackburn, Lancs.

(0254) 679984
TEL-X SCOTLAND

Pickerings Corner,
| Netherton Road, Wishaw, Motherwell.

(0698) 350611

TELEVISION DECEMBER 1983
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FREE CAREER
BOOKLET

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

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

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

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

TICK THE FREE BOOKLET YOU

WANT AND POST TODAY

1
1
|
|

|
i
|
-

ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

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

RUNNING YOUR
OWN BUSINESS

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

ELECTRICAL
ENGINEERING

Dept P285,
160 Stewarts Road, 01-622 9911
London SW8 4UJ. m——— {3l hours)
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EAST CORNWALL COMPONENTS

NEW 1983/84 CATALOGUE NOW AVAILABLE - Many prices reduced — range increased — fully illustrated. Price 35p, per copy + p&p (free upon
request with orders over £3) — includes 30p. Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY.

ZENER DIODES

400mW Plastic 3V-75V 8p each. 10/75p
1.3W Plastic 3V-200V 15peach.10/£1.40
15W Flange 4.7-47V £1.26 each

2.5W Plastic  7.5-75V B87p each

20W Stud 7.5-75V_£131 each

INTEGRATED CIR |£) EACH

SN76530P
SN76533N
SN76650N
SN76660N
SN76666N
STKO1S
TA7108P
TA7120P
TA7129AP
TA7130P

ol e
@®

TA7205AP
TA7208P
TA7210P
TA7222P
TA7223P
TA7227P
TA7310P
TA7609P
' TA7611AP
TAA263

TAAG11A12
;AASHB'IZ

BRRRBEREBRE8888888

o

L1327Q
N76003N
N76013N
N76023ND
N76033N
N76110N
N76115N
N7613tN

TBA530/Q
TBA540/Q
TBAS50/Q
N76226DN TBAS60C
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TBA570
TBA6418X1
TBA651
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TBAS20/Q
TBA950/2A

TDA1035S
TDA1044
TDA1170S

TDA1270Q
TDA1327A
TDA1352A/8
TDA1412
TDA2
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UPC1025H

UPC1032H
UPC1156H
UPC1158H
UPC1163H
UPC1181H

0.90
420
0.76
0.88
1.60

. OR
iW 1RO to 10M (E12 Range)
{W 2R2 to 10M (E24 Range)
1W 10R to 2M2 (E12 Range}
2W 10R to 2M2 (E6 Range]

2p each. 15p/10. 75p/100
2p sach. 15p/10. 75p/100
4p each. 35p/10. 2.50/100
8p each. 70p/10. 6.00/100

UPC1185H2
UPC1212C
UPC1230H
UPC1350C
UPC1367C
UPC1378H
UPC2002H

THA 50V

W pack

E299DD/P116-
P54 all 0.23
£299DH

BATTEHY
ELIMINATOR

\\Jm
This 3-pin Adaptor
fits directly Into
13A. socket. Com-
plete with lsad &
3.5mm. Jack piug.
Ideat for radios,
T.V. games, cas-
sette recorder etc.
9V. 500mA

£2.50 incl. p/p &
VAT.

/P230
VA1016 0.82
VA1028 078
VA1033/34/38/

39/40/53all 0,20
VA10668/568/66s/

€7s ali 0.23
VA1074 0.20
VA1077 031
VA1081 0.29
VA1096/97/

98 ali 0.20
VA1103 0.32
VA1104 0.86
VA1108/09/10/

11712 alig.24
VABE50 120
2322 564

02221

072

0.69

Prices per 10

14" Quick Blow. 100, 150, 250mA £1.30. 1, 1.25, 1.5, 2, 2.5, 3, 10, 15A
55p. 14" Time Delay. 100mA £3.50. 150mA £2.25. 250, 300, 500, 600,
750, 850mA £1.84. 1, 1.25, 1.5, 1.6, 2A £1.84. 2.5A, 3,16, 3, 5A £2.82.
20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630, B00mMA,

RESISTOR KITS - each value individually packed

IW pack 10 each value E12 - 10R to 1M 610 pieces
IW pack § each value E12 - 10R 1o 1M 305 pieces

iW pack 10 each value E12 - 2R2 to 2M2 730 pieces 525
iW pack 10 each valug E12 = 2R2 to 2M2 365 pieces 3.00
IW pack 5 each value E12 - 2R2 to 1M 353 pieces
h valug E6 - 1

RESISTORS ~ WIREWOUND. Gernerally 5%

2.5W - 0.22 to 270R - Available in preferred values
4W - 1R0 to 10K - Avallable in preferred values

TW - 0.47R to 22K —
11W - 1R0 to 22K -

17W 1RO to 22K — Avaitable in preferred values 0.37

317 pieces

Avallable in preferred values
Avallable in preferred values

PLUGS & SOCKETS

Metal Co-ax Plug
Piastic Co-ax Plug
Metal Line Socket
Single Junction Socket
Plastic Phono

F.M. Plugs

PL259 Plugs

Reducer

1" Piastic Mono Plug

1" Metal Mono Plug
2.5mm Plug Metal
3.5mm Plug Metal
2.5mm Chassis Socket
3.6mm Chassis Socket
2 pin }* Mono Chas:

4 pin }" Mono Chas:

6 pin 1" Stereo Chassis Socket
4mm Banans Plu

4mm Banana Socket
PP3 Battery Connectors
PPg Battery Connectors

Terminal Blocks
2 amp. 12 way
5 amp. 12 way

Solderln& Sectlion
ANTEX 15W IRON

ANTEX 18W IRON

ANTEX 256W IRON

ANTEX ELEMENTS

ANTEX BITS

ANTEX STANDS
SOLDERSUCKER

500gm SOLDER

SOLDA MOP

ANTEX SOLDERING STATION

4.80
2.75

8.00
17

0.20
021
025
029

cooooo00
S S
*8B38Z2

oo
N
Sw

coassonaog
332828888

complete with 1 Iron - 30W or 40W

Spare nozzies for Soldersucker

49.95

0.45

1,1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3A, 40p. 20mm Time Delay. 100, 125,
160, 200mA £1.80, 250, 315, 400, 500, 630, 800mA. £1.00. 1, 1.25, 1.6,
2,25, 3.15 4,5, 6.3A 85p. 1"Malns. 2, 3, 5, 7, 10, 134 85p.

Manufacturers please note — we can offer very competitive produc-
tion quantities of 20 mm Quick Blow & Time Dalay range — apply for

iuomion
40v ary. 4. 5v 400m/A 50p. 6-0-6 10)m/A 58p. 6-0-6

500m/A 65p.
Postage and packing 45p per transformer.
Competitive bulk prices on request

EUROPE AN ADAPIORS

These very high quality British made two pin European adaptors are
ideal for driving Radios, cassette recorders, TV games, calculators atc.
The adaptors fit in tha UK shaver socket.

REF
EOB
EM3
EO9 6V
{Postage & Packing:

1+
50p
80

3
£1.50 £1.25 85p
45p per adsptor or £1.60 per 10, £4.50 per 100}

MULTIMETER SPECIAL

Russian type U4324 - (20,000 O.P.V.)

DC Volts: 0.8, 1.2, 3, 12, 30, 60, 600, 1200.
AC Voits: 3, 6, 15, 60, 150, 300, 600, 900.
DC Curr. M/A: 0.06, 0.8, 6, 60, 600, 3000.
AC Curr. M/A: 0.3, 3, 30, 300, 3000.

DC Resistance: 0.2, 5, 50, 500, 5000K.
level dB: -10to +12

Supplied with rechargeable batteries.
Price £12.00 Incl. of p/p & VAT.
Dil to Dil

pin
14 pin
16 pin

18 pin
22 pin

10+
45p

D.C
Voltage Current
4.5

Fuseha

20mm Panel Mountiny
20mm Chassis Mounting
13" Panel Mounting

1}” Chassts Mounting
Carline 11" holder

Smm Inc. clips
Aed

0.70/10
0.95/10
1.00/10
1.80/10
1,95/10
2.25/10
2.75/10
3.10/10

Dil to Quil
14 pin
16 pin
18 pin
Quii to Quil
d 14 pin
.40/10 | 16 pin

Yellow

Groom 2.78/10

2.30/10
3mm inc. clips 3.10/1¢0
Red

2.75/10
3.10/10

Yellow
Green

TRANSISTORS + DIODES

Price I£)

[f Price (£)
038 0.10
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Type

Price I£]
BC302 0.32

8D132
80131/8D132
BD136
BD136
8D137

P OO OOOOEOPOOP O 42004002 400000000000-4000600000000000EOBO0OB:
BB R B AR EIINSBBRRIRBRE RN ARREBEREIANS

Type
BD244A
B8D375
80410
8D434
BD436
B8D437
BD438
BD439

Price (£}
0.65

0.32
0.76
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EAST CORNWALL COMPONENTS
119 HIGH STREET

WEM

{ o 0 with vess
EEEES

SHROPSHIRE SY4 5TT TEL: 0939 32689
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Type

ef2se
BF259
BF262
BF263
BF270
BF271
BF273
BF274
BF323
BF336
BF337
BF338

coocococococoo
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OO OO OO0 20000000000 WOO0O0000

BT100A/02

ORDERING:

Price (£)
0.30

Price (€]
1.15
125

BT151/560R
BT151/300R
BTY79/400R
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—_
VOLTAGE
REGULATORS
Type Price (£}
7gL05 0.30
78L08
78L12
78L15n
78M05
78M08

e (£)
022
0.28
0.72
047

Type Price (£)
Trgﬂ 040
0.60
0.63
0.72

5]
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ZRRARR2RTNRNREREY

CONVERGENCE
POTENTIOMETERS

6, 7, 10, 15, 20, 50,
100, 200, 500W
138p each

SPECIAL OFFER

30, 120, 270, 470,
ali at 20p ssch

CAPACITORS

Metallised Paper
2n2F 1500V DC 80p

n.
3n6F 1700V DC 80p
4n7F 1500V DC 60p
10nF 1000V DC 22p
10nF 500V AC 80p
16nF 300V AC 30p
22nF 300V AC 32p
100nF 1000V DC

46p
470nF1000v DCBO0p

28C1172y
28C1173Y
28C1302
40251
40361
40362
40411
40530
40673
40964

BRB2E B2z 382205 8RENR00RS 2R RO SRR RS RENEREERERS

o

HV Disc Ceremlc (t}

1V 1.5nF
3kV 1.5nF
8kV 10, 47, 82,
100, 120,
150, 180,
200, 220pF 30p
270, 300pF39p
10kV 1nF 87p

- O OWODOSON-OOOCON+00PO0000000000000000000000000CODDO00

PPoOOStosoNNO"
2ESNEER

DS I
$333852225088588
BRI EEERaNBIRARSERIRERT!

All components are brand new and to full specification. Please

add 45p postage/packing (unless otherwise specified) to all orders
and then add 15% VAT to the total. Either send cheque/cash/postal
order or send/telephone your Access or Visa number. Official orders
from schools, universities, colleges etc most welcome.

Send now for our latest catalogue, 35p per copy (includes 30p credit/
pre-paid envelopes, current special offers and lots lots more)
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PLEASE NOTE

Our next issue dated January will
appear well before Christmas, on
December 14th, so that you can get
your copy before the usual chaotic
conditions in the retail trade at this
time of the year. Our best wishes to

TV/video men everywhere.

HELD OVER

Part 24 of our VCR Servicing series

will appear next month.
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The World of Instant Piffle

One can’t help wondering why the world becomes a worse shambles day by day when we
have available this wonderous tool, our much vaunted information technology, that
should have brought about an era of sweet reason. Time was when access to more
information in itself seemed to be a good thing that would lead to a better world. After
all, most bad decisions stem from inadequate knowledge. Increase the amount of
information available and we should all be able to make wiser decisions. But there’s a
difference between knowledge and information. Raw information by itself means little. It
has to be put into context and assessed before it can’contribute to our understanding.
And that takes time.

We seem to have a growing problem here. Information is available to those who need
it in vast quantities, while communications have become instantaneous world wide. The
two sometimes seem to be making matters worse rather than better however. Instanta-
neous communications have led people to expect instantaneous answers and decisions.
They are getting them - because the communications/information technology available
to decision makers seems to impose upon them the need to react immediately. What’s
the point of having a hot line if you can’t make a hot decision? But time is required to
arrive at considered decisions. Your computers and satellites don’t understand this, and
the technology they represent doesn’t allow for it. Computers crunch numbers and
satellites crunch communications time. The human brain still has a trick or two, but there
seems to be the feeling that having created all this technology we should be able to act
within the same microsecond time scale. The ultimate daftness now seems to have
arrived: obviously ill considered decisions are made by those in authority, and before
they or anyone else can think the matter through the decision makers are on TV screens
all over the world explaining that there’s no alternative.

Sooner or later someone must yell “wait!” We don’t want to go back to the situation
where it took several weeks to communicate with a distant part of the globe and get a
reply. But the technology we increasingly rely upon must ge put in its place. At the
moment it often seems that the information technology tail is wagging the dog. The
result is an increasingly muddled world and increasing difficulty in getting considered
policies adopted and put into effect.

There is also, I've noticed, a growing lack of clarity as the amount of information that
rains down upon us increases. A statement can be made, retracted, altered, commented
upon, reformulated, made non-operative and so on at such a rate that no one can be all
that sure what’s going on. Sometimes it seems that this is a deliberate ploy to confuse the
issue. Then there’s a tendency to sort of manhandle information. First it’s leaked
(“figures to be released later today show that . . .”), after which it suddenly becomes old
hat (“yesterday’s announcement has led to comment that . . .”). It’s going to be damn
difficult for future historians to figure out just what was going on towards the end of the
twentieth century despite the mountains of data they’ll doubtless have at their disposal.

It’s difficult to know what can be done about all this, The ultimate horror of course
consists of those stories of possible nuclear hostilities due to information being
misunderstand, misused or just mistook. It seems urgently necessary for us to put this
monster we’ve created in its place, to make sure that we control R;e communications
system rather than the other way round. I often breathe a sigh of relief nowadays when I
hear someone say “‘no comment”.

Within the domestic context information technology has to some extent come to mean
the personal computer. The UK has more personal computers per head of the
population than any other country. I must be one of a decreasing minority who wonder
just what people do with them. The question was put in an interesting article in The
Guardian recently, and the reply seemed to be not much. You can perhaps regard the
personal computer as a cross between a calculator, a glorified typewriter with memory
and a video games console. Calculators are cheaper and simpler however, and
laboriously typing into a computer’s memory information that can be jotted down on a
scrap of paper doesn’t help all that much. But games are better on a computer than a
games console. It seems people do just that, play games with the thing — video games and
computer games. This is harmless enough of course, but has one or two interesting
implications.

For many people computers have replaced live electronics as a hobby interest. This
brings to mind the arguments that once raged in the world of amateur radio. Were you a
true ham if you bought your equipment and chose the role of an operator, rather than
concentrating on building your equipment, experimenting with it and seeing what it
could achieve? A swing away from an interest in live electronics to computers will
inevitably go hand in hand with an increasing tendency to regard electronics in black box
terms, whether the box is a computer or whatever. Possibly this is inevitable - a
consequence of silicon chip technology. So much modern equipment would be totally-
uneconomic to consider in terms of construction bit by bit. When, one wonders, did the
last hi-fi enthusiast solder together his kit amplifier? Inevitable or not, the consequence
must be a diminution in the general appreciation of what electronics is all about.

Where all this will eventually lead remains to be seen. For the moment the urgent
need is to teach those who use communications technology to do so wisely. It would be
nice to see an end to the dominance of instant comment and instant piffle. It would also
be nice to think that something could be done about the information clutter in which we
now seem to live. But I fear I'm shouting into the wind.
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Practical Prescaler _ Modules

Two prescaler modules are presented in the present
article. Both stem from the frequency counter-timer
project featured in the April-June 1983 issues of the
magazine.

A prescaler capable of handling inputs in the range
150MHz-2GHz was promised in the previous series of
articles — prescaler no. 2. The main reason for the delay in
providing details of this has been the difficulty in obtaining
supplies of the Plessey SP8668B ECL divider chip. The
cost of this i.c. is appreciable — exceeding £40 trade. As a
result, it was decided to present an alternative, prescaler 3,
which is cheaper to build but has an upper frequency
range of 57SMHz guaranteed, 650MHz typical. It should
be noted that the typical upper figure of 2GHz given for
prescaler 2 is assessed, not that specified by Plessey. The
SP8668B is guaranteed to work at up to 1-5GHz. The
prototype unit exceeded an upper range of 2GHz how-
ever. Obviously to achieve an upper range of 2GHz the
associated 8629 divider i.c. must be capable of achieving
the specified typical operating limit of 200MHz.

Prescaler 2 covers typically 150MHz-2GHz and costs
around £55 to build. Prescaler-3 covers typically 150MHz-
650MHz and costs approximately £22 to build.

The circuit of prescaler 2 is shown in Fig. 1. The input
signal is a.c. coupled to IC1 (SP8668B) via C2. IC1
divides by ten and drives IC2 (SP8629) which divides by
100 (this i.c. was used in prescaler 1). In this way the

Components list — Fig. 1
-01 ceramic D34 1N4148
100uF tantalum IC1 SP8668B
1 uF electrolytic IC2 SP8629B
47 uF electrolytic IC3 LM2931 T5:0
BA379 R1 1k

C1-9
C10
cn
C12
D1-2

VR1 4700 subminiature horizontal preset

Components list — Fig. 2
-01 ceramic D1-2 BA379
01 polyester IC1 SP8680B
100 uF tantalum IC2  SP8629B
1 uF electrolytic IC3  LM2931 T5-0

+6-8V

C. Toms

required division by 1,000 is obtained, with a capability
well in excess of 1-5GHz. Pin diodes D1-2 (input protec-
tion) are optional.

The circuit of prescaler 3 is shown in Fig. 2. An
SP8680B (IC1) gives division by ten and again operates
with an SP8629 to give a total division of a thousand, this
time with an upper limit of typically 650MHz. D1-2 are
optional.

Figs. 3-6 show the print patterns for the two prescalers
and Figs. 7-8 the component layout details. Both
prescalers use a ‘“‘ground-plane” PCB. Care should be
taken not to omit any top side connections and to avoid
using excessive heat on the i.c.s. The voltage regulator
circuit (IC3 and associated components in both circuits)
should be assembled and tested before the divider i.c.s are
soldered in. In the case of prescaler 2, check that VR1
gives a range of 5V to approximately 7-5V, then set back
to SV (VRI1 fully anticlockwise). After completing the
board assembly by soldering in IC1 and IC2, slowly
increase the supply voltage to 6-8V, adjusting VR1 whilst
checking that the supply voltage to pins 1 and 8 of IC2
does not exceed 5-5V.

Both prescalers were found to operate perfectly when
installed on the main frequency counter-timer board
(mounted vertically, to the rear in front of the battery)
without extra screening. Prescaler 2 was originally de-
signed to be mounted inside a 60 X 110 X 25mm deep
diecast box however. Some readers may wish to take
advantage of this extra screening precaution: in this case,
don’t forget to earth the box. The connections to the main
board for both units are as shown in Fig. 11, June 1983
(page 428), with the chassis connections made to the
nearest OV pin on the main board.

WKEF Electronics can supply full kits for the prescalers
as follows: prescaler 2 £53, prescaler 3 £21. Alternatively
the prescalers can be supplied built and tested at £59 for
prescaler 2 and £26 for prescaler 3. These prices do not
include VAT. The boards for prescalers 2 and 3 are
available from Readers’ PCB Services Ltd. at £4-50 and
£3-50 respectively, inclusive of VAT, post and packing.
The address in both cases is Fleet House, Whitwell,
Worksop, Notts S80 4TW.

IC3

‘ ——— LM2931 : +9v
D3 D& L 750 l
ot l10n c4 l‘lOn L'.".‘LJ c10 Ry
I | ING1LB 452V oy I
D1 4 C8 2=1on co 2=10n
I VRI = 47p
1% 8 1
Gk 10 b B
In »—n«]} —I— 1
10n 10
c3 Ic1 86688 n 8629
- A 12 6 2
((:Jr\fen»—w [ | — Out
10n
) 123 5579111315 ‘ |543
D2%
+ cs T10n c6 T10n D-&:
& & $ ov
[TMK351]
Fig. 1: Circuit diagram, prescaler 2.
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I
LM2931 +9V in
L L L Lo ondoo| ™ | i
C2 2= 10n c3 ,I:O" c7 ,Lmn c8 ’;mn Cn=g100p crzg2p
-

: 4 |s Is |7 e s |
b o CI' 16 8 7
|
10n [L‘ 100n 2
—= Out
1 Ic1 SP8680B Ic2 8629 . > Ou
n.c— c10
13 9 6
N.C. e _||_—
100n

4 1 2 |13 |14 10 (12 |5 4 3
D24
n.c.
Cé Cc5 c6

Fig. 2: Circuit diagram, prescaler 3.

DO501/5 © IPC 1983

Fig. 3 (above): Prescaler 2 board track pattern (scale 1:1).

Fig. 4 (right): Prescaler 2 board pattern, component side.

Wt 39+ 3U0e Q4

\ ssa]

Fig. 6: Prescaler 3 board pattern, component side.

Fig. 7: Component layout, prescaler 2.

Finally a list of corrections and modifications to the component layout, Fig. 7. R14 should be fitted in the
original frequency counter-timer project. IC9 on the main  position shown as a wire link to the right of $7/8. C12’s
panel is type LM2931 T5-0 - shown incorrectly in the negative lead should be fitted in the vacant hole beside the
components list. R14 and C12 are not shown in the thick track to the right of S6 — the positive lead goes to the
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oV {output to screen)
Output

Fig. 8: Component layout, prescaler 3.

5V rail. S1-4 are one interlocking bank: S5-8 are also
interlocking byt independent of S1-4. S9 is push on, push
off. S10 is push to make (momentary). In the main logic
circuit (Fig. 6) pins 1 and 2 of IC4b are shown reversed.
There are two errors in IC2’s pin numbers. The pin to the
left of the chassis pin 36 is pin 31, that to the right pin 30.
The regulator is shown as IC8 instead of IC9. Also, pin 5
of IC4b connects to pin 10 (number omitted) of IC4a.

IC2 (prescaler 1) should have been shown as type
LM2931 Z5-0 in the components list and in Fig. 5. It’s
shown reversed in Fig. 10, i.e. the flat should face the edge
of the board. No socket need be used for IC1.

The regulator output decoupling capacitors C2 (Fig. 6)
and C8 (Fig. 5) should be increased in value from 1uF to
100uF (tantalum). Otherwise the regulators can take off at
around 15MHz and block the prescalers.

The measurement (113mm) shown at the top of the
front panel cutout diagram (Fig. 8) should read 103mm. If
the recommended enclosure is used, the front panel slots
can be made by scoring with a sharp knife or scalpel.
Don’t fit the adhesive fascia until all the holes have been
made in the plastic panel. Once the adhesive fascia has
been fitted, the hole and slot sections can be removed by
making diagonal cuts through the aluminium, bending
back the unwanted sections, then cutting off with a fine
file abraded along the hole and slot edges. The rear edges
of the plastic front panel must also be chamfered to allow

Letters

CLOCK CONVERSION

In the December issue last year Derek Snelling wrote an
article on twelve-hour VCR clock conversions, I've re-
cently modified a Sharp VC8300H in this way. The details -
may be of interest to other readers as they are not given in
the manual and Sharp won’t even admit to the possibility
of doing this.

To convert the clock unit fitted to this machine, which
uses an in-house clock-timer microcomputer i.c. type
MP2794S, proceed as follows. Remove the top cover
(release three screws) and the front of the VCR, then
unclip the clock panel and lay it forward without
unplugging it. Locate the common print connection to
D5009, D5010 (not fitted in this model) and D5011, then
cut the print between D5010 and D5011 or remove
D5009, whichever is more convenient. Finally reassemble.
The clock will now operate in the twelve-hour mode, with
a.m. or p.m. illuminated as appropriate.

C. T. Marden,
Ecton, Northants.

LIVE CHASSIS

At last it seems that engineers are ignoring the “half-
mains” labels and warnings on sets fitted with mains
bridge rectifiers and are treating the chassis in such sets
with the respect they deserve. A letter of mine on the
hazards associated with these receivers appeared in the
November 1977 issue of the magazine. Many manufactur-
ers and technical authors have continued to put about the
half-mains 120V story however, some opting for terms
like “floating chassis” — hardly floating as the set is clearly
tied to the mains supply whichever way it's connected.
Thanks then to Keith Cummins for making the danger so
clear in his letter in the October issue.

T. I. Birnie, Tech.(C.E.L).

for the thickness of the fascia within the panel guides. Lancaster.

A : ' All boards are epoxy glassfibre
and are supplied ready drilled and
roller-tinned.

Any correspondence concerning
this service must be addressed to
READERS’ PCB SERVICES
LTD, and not to the Editorial
offices. 0

Issue Project Ref. no. Price

Sept/Oct 1980 New CTV Signals Panel D077 £9.50

May 1981 Switch-mode Power Supply D089 £6.75

June 1981 Simplified Signals Board D088 £10.00

August 1981 Timebase Board D091 £9.00

August 1981 CRT Base Board D087 £2.00

September 1981 Remote Control Preamplifier D085 £1.00

September 1981 Remote Control Interface D090 £7.00 Send orders to:

September 1981 Channel Display Module D095 £1.00 5 .

October 1981 Remote Control Transmitter D084 £4.00 Readers’ PCB Services Ltd.

October 1981 TV Pattern Generator D094 £6.50 (TV),

December 1981 Clock-timer Display Board D092 £6.50 Fleet House

December 1981 Clock-timer Main Board D093 £10.00 Welbeck St’ t

March 1982 TV Sound Tuner D098 £6.00 (U588 SUEAG

May 1982 LOPT Tester D099 £2.50 Whitwell,

May 1983 Frequency Counter Main Board D0501/1  £15.00 Worksop,

May 1983 Frequency Counter Display Board D0501/2 £1.00 Notts.

June 1983 Frequency Counter Prescaler — 1 D0501/3 £1.00 . X

June 1983 Frequency Counter Preamplifier D0501/4  £1.00 Prices include VAT, post and

June 1983 In-Situ Transistor Tester — £1.00 packing. Cash with order.
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236 FURTHERWICK ROAD,
CANVEY ISLAND, ESSEX
Telephone 0268 690868
Telex 99305 ROSSER G.
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ORDERS WITH AEROSOLS, PLEASE ADD 25p PER CAN.

Aoy,

; ; RATED CIRC
3%p BD386  68p 300 Mixed Resistors 150 10 Spark Gaps 1.00 |
; : 1330 140 TBAS510 190
ACE 40 Bbms 130 MuEae o [300 Mixed Capacitors 1.50  10-16 pin Quil IC Socket 90p BRCHR 100 ToAsd 126

ACIIK 3% BDGTIG 135 MJE2SSS 140 | 150 Mixed Electrolytics 200 20 Assorted TV Knobs 1.00 st e S o
ACl42K  38p BF137  20p MJE355 1.50 ; 10-16 pin Quil to Dil IC Socket 90 158 TBASAC 150
AD16]  32p BF153  20p NKT241  8p | 100 W/W Resistors 1.00 A ]
ADIG2  32p BFIs& 250 NKT276  20p | 20 Mixed Conv Pots 1.00 100 Mixed Diodes 1.00 . [umisioe B b
APDS e BB a0 PNIGC 36 | 40 Mixed Pots 150 50 Mixed Mica Washers  65p | misre 200 Tewa  zds
AR 41p BFISI 305 RIZE  80p 20 Mixed Sliders 1'00 300 Mixed Resistors & Capacitors 11050 M(L:?agg/w 12;2 ;gﬁgg]) ;.&g
AUlls 210 BRIM  16p RIS 80p . . 10-16 pin Dil to Dil IC Socket ~ 1.00 '
B 1o orids  19p aowp  1q0 | 10 Mixed Presets 509 53 Fiocuroiytics & 50 Capacitors 100 |Neiate  yan B 13

1 i i - MC14516BCP 60p TCA270! 1.05
BE}?SSJ :gp Bgzeg }gp ggﬁag 1738 20 M!xed VDB & Thermistors 1.00 50 Mixed Poly Capacitors 1.00 | sparms 720 TéaZI00 108
B B op | 20 Mixed Ferrite Cores 50P 30 Mixed N & Bulb 1.00 |sAAii2e 450 TCA270C0 105

C117 21p BF238 20p R2305 80p . Rl 30 Mixed Neons ulbs SRR 600 TOAI004 297

€125 26p BF240 9 R2x2  50p | 100 Mixed Ceramic Discs 1.00 SLADA 180 TDAIGST 350

G hobbw RS 3% | 20 Mixed Valve Bases 1.00 | Jhom Mains TX 330/8500 158 | stiax 250 TDAIGY 2n
BC143  31p BFZSS  10p R2443 25p : Thom Mains TX 8000/8500 10.00 | SrTien G0p TDANOS 150
BC147  12p BF256S  20p RCA16446 30p Thom $.0.P.T 8000/8500 350 | 2N73129N ¢50  TDAI200 232
BC148  12p BF257 28p RCA16599 1.25 AERIAL SOCKETS Thom Scan TX 3000/3500 6.00 | SN74154N 145 TOAIZ0 276
BC1S3  16p BF259  28p RCAT6600 140 | AE Socket & Lead. Pye, ITT, Thom 25p | Thom EHT TX 3000/3500 600 | 2N%600IN 140 Tom1R? 253
BCis4  16p BFZ71  25p RCAI6799 113 | AE Socket & Lead. GEC 25p | Thorn LOPT 9600 1200 | 2078008 114 Toa2 230

Ci5T 12p BEZIe 11p RCAIOB) 142 | AF Spcket & Leed. (long) GEC 25p | Thom LOPT 1615 125 | RN 180 ThAz2s 20

C158 12p BFX37 29p RCA16802 1.38 AE. Socket & Lead. Pye £91/633 25p | Thom LOPT 1590/91 725 NTB023N 180 TDAZ530 261

C159 15p BF362 50p S1299 225 AE Socket & Lesd. Philips KT3 25p | Thom LOPT 1690/91 725 NT6033N 200 TDAZ540 350

Slie P BrSM b SHOD 125 | WF Socket & Lesd Thom col portable 255 | Thom LOPT 8000 980 | SN76115 700 TOA2%0 350

it 3;5 B 130 T 330 | AE Socket & Lead. long) Py 725/ 25p Tharn]UDRTISS00 380 | SnzI3IN 158 TDAZ581 300

CIB4LC 12p BFA5)  43p T605V 130 | AE Socket & Leed. ITT CVC32, etc 259 | pom 06T e 70 mggm 125 }Bzggh 1%
BC208 9p BF459 40p TB053V  1.30 - Pye LOPT 713 10.00 NT6530P 130 TDAZ840 290
BC213L  12p BF46! 53p T003V 125 | UHF TV Aerial for portable 50p Pye LOPT 725 985 | SNzeean 140 TDA2690A 150
BC237 12p BF536 15p T9010V 145 | Indoor Aerial Parabolic Type Refiector Pve LOPT 163 970 | QN1eON 100 a3 6.00
BC238 8p BFEYM  16p TSV 130 | 15 Help Combat Ghosting Problems 250 | GEC LOPT 3113 740 | TN 800 TDASGG 290
BC250A  15p BFR81  29p T9054V  1.00 | |jng Connectors 38p | Diode Spiit LOPT AT2076/35 1475 | 2N 7866N 750 TCEPIOO 338
BC251 8p BFRST  25p T8V 110 | (g plygs 10 for 1.65 | Sanyo LOPT AM-WM-21 675 | 2Nrevaa 199 TEAIO9 195
B0y 'Sh BETAZ 30 T 3% | Band Change Switch Assy, Pye 725 PR el 730 | Tagize 100 MC14426P 43p
esd (DT 200 ZTxg  30n | Flush Mounting TV/FM Diplexer 1.00 | Philips LOPT G 180 | rangeap 280 MC14429P 4.50

303 I3 d P | Switched Flush Fitting Aerial Outlet 100 | Sanvo LOPT (cwzn 4275144700 500 (TATIOS B e 420
BC337  17p BFYS]  34p 2N3JG3  10p ITT LOPT 960 | 1phthie 120 UATSSPC 250
HeY DR godkn 4o T LOPT CVces 575 | TBAI20C 120 UAIOG8A 266
BC3%4 8p BRCI16  1.50 25A329  15p FUSES Baird 8750 1025 | rahi%0c0 J0p ULN2165 130
BC454 8p BRC1633 1.43 25A473 10p mm 13 Baird 8752 1025 TBAI208 705 ULN2216A 1325
BC455 8p BUI0S 100 25A564  17p 10 for 70p  250MA 10 for 65p | Korting AZ9100 1025 | ror1%0U 1.00 UPC1365C 5.75
B  10p BUIZE 110 23B187  48p | S1MA A/S 10 for S0p TSOMA 10 for 65p | Korting 8%2-170 1025 | tRass 100 SCoAsEP a0
BC46OS  40p BU207 - 1.05 2SCTI09A  19p | gogm 10 for 50p  7A 10for 50p | Korting AZ2101 025 | ey 140 SCaBIP 140
BCAes  22p BU2os 115 28 20 {14 10 for 50p  10A 10for 50p | Korting AZ2103 1025 | o8 285 Wi b
BC546 8p BU20BA 115 25C460  37p | y'5p 10 for 1.00 20A 10for 50p | Korting ZTR100! 1025 d ;
ggggg ‘;" Eﬂ%ﬁé\ '-30 gggﬁggé gﬂ 3.15A 10 for 1.00 504 10for 50p | Siemens V1155 }”g A ().I()()'IE‘S‘cm ;

p p p V8B : p p
BC595 8p C1129 9p 2SC734 48p y2 BS2222 1025 | AAT19 Sp INATA2A 8
BCX33  22p E5386 14p 25C784  Slp THICK FILM RESISTOR UNITS Zg::gl' BS993 1025 | ania3 .: INS2548 .:
BCX34  11p E9005 25p 25C785R  12p | 3500 Thom (5 Pin Connection) video 1.70 | Saiora FRODS 1025 | BA11S 8p INSH9 14p
BDI31  30p MEG40S  8p 2SC1162 48 | 4000 Thorn {4 Pin Connection) 1.90 | Salora FROD29 1025 | gatss 8p 15025 [
me s pham MmO wmigw o m R B
p ]
BD244 85p Thorn 8/BKS ex equip panels | Thorn 3/3KS ex equip panels Thorn 4000 PSU panel ex- g-ﬁg 1‘28 Ia}g‘; 3;:
untested untested factory 250 | grig 100 SKEIMQ 20p
Thom 10£} 20W (3500) R75! Safety Resistor  75p PSU 288 | PSU 375 Thom 3K beam limiter board BY127 12p MCRA06 35p
Pye 713 Speaker 5” x 3" 70 100 | FTB 375 | LTB 315 new BY204 26p TIC106C a0p
Pye 713 Complete Tube Base Panel Decoder 400 | Video 250 Thom 3K5 PSU bottom board BY29%8 22p  TICASX 50p
Pwelﬂ;éugéztrgld?('nglbseads 0 tmg; Thorn 9K ex equip panels g_\éoma %;‘g PC206 new 27 BYX22 /400 30p 2NA444 1.50
Txbe Base Socket {TT CVC32 45p :nt;sted 1200 | F 1.75 Thom 3K5 IF panel new 3.00 ::ggm :: %750 :g:
hesgace Jogket Thom 00000 etc 309 | (0 er 500 | Lo 390 Thom 3735, EHT & scan TX + | uag0y 4 0A91 5p
Large IC Extractor 30 | Thom 96 ex equip pamel | Auioox Decoder HG/DI new oo O AUm chessis ex | N4G02 e JHCRI06 o
Crystal 4.43MHz 850 | untested e Too  cauie 80 :Nam ;p rcmos{‘s ;'so
IElnodLeeg & Cap for Split Diode Lopt 9°P Decoder 5.75 | Autovox IF & tuner panel A/Ol ::;:'r:sB/BKS damaged FTB fzosr Imm“m; 5: TMWFKDR 3:03
Sanyo Anode Cap Assy + Lsad IZTCD CT- IGSSp Thom TX9 main panel new boxed 750 1N400S Sp  BY255 300
Degause Thermistors. PT37P. ITT/GEC 35p Complete {no tuner) ex- | Thom 4000 Convergence panel Thom 8/8KS damaged decoder -—Pye B TT6 ﬁ m
EegauseSVDR'EAZQBDIHPZ:!J 30(“0/&1)0 125 factory 11.00 | ex-factory for spares 225 Pye 1474260 509 7, rE 3('l;)(')l'RAVS 5
ters Set d orn E
Double Fuse Holder on Smal Pax Board o CAN TYPES o0 WULTISECTION CAPACITORS Thom 56+1K+47+'§ oAbt 330
+150+150 00 +200
s?r?;? Fute Holder on Small Pax Board P | o2ME 0V Tsop 1250MF d0v e 50V 50p 3sov 55p | Thorn 50+40+1KS 60p | Thorn 8500 6.00
IMF 250V S0p 1250MF 50V 50p " 200+75+2 Thorn 128+16+1K7 +
m type 5p 5 S00MF 70V Th 3K 220+47 350V 65p 200 +200+75+25 Thorn 9000 5.00
Direct Panel Mounting 20mm Fuse L2ME 215V 0p 1 o 200+150+50 350V 60p 350V 60p | 116+462+126 50p

Clips {pair) 15p | _SOMF 275V 50p 200+200+100 16+16 500V 45p | Thom 120+72+300 Thorn 9600 6.00

oo 0SS B e 18| U0 Ve e S8 | oo 1
s per earl mains input +32+ P +50+ P RBM 250+14 ;

EHT Table i’ Metre 255 O o Ty R ZOMELO Thor & | 200+200+100+2 16+16 350V 45p | [Ty 8 g3g>| Thorn 15003 stick 1.80

13A Plugs 12 for 4 220MF 400V freniay TR e 350V 70p  100+150+50 350V 55p Pye 5415445 (713)° | Pye 1134 1ead 583

TX9 Tube Base and Panel 20MF 450V Thorn X Z%MF 4‘5)\/ 653 100+50+150 350V Sﬂp 250042500 {Thorn 8K) 90p | Pye 7135 lead  5.97

3K PSU PL22 edge connector. lﬂp 130 3000MF 30V 659 | 400 +400 200V 72p 63V 120 Philips 2R2+682 90',

+ Lum to PSU {New) U TS0V T Ty - O IO L0y Sop | 32+32+16 350V 62p 150+150+100 Phills 47 s2p | Pye 725 635
3K5 Complete Lum with al! Plugs {New) 2.00 100 T00MF 25V #0p 200 +32 +300+100 300V 1.80 Thorn 350420+ 148+ Decca Bradford  5.00
LM340 T12 on Heatsink 25p . F 2 350V 70p 200 +47 250V 65p )

TIO5IV on Heatsink 60p | B0OMF 250V Print 4700MF 16V 12p | 225425 350V 50p 5004500 175V 1K5+317 1.40 | Baird 8750 7.0
BF259 with Heatsink 14p a«%gne 80p  4700MF 40v 75p | 200+200+100 Thom TX9 100 | Thom 6+1+100_ 929 | (o nzai00  7.10
TIP110 with Heatsink 40p F 250V 10p 350V 70p  175+100+100 350V Thorn 3000 Metal 1.45 | ’
1129/130/131 Coil 10p 200+100 325V 65p Thom 3KS 225 | Thom 8/8500 Plastic | PMiips G8 {520  6.50
6MHz Ceramic Filter 25p CAPACITORS 16+16 450V 45p 400 400V Thorn 9K 2.50 1.45 | Philips G8 {550)  6.50
DL700 {Philips} Chroma Deiay Line 1.00 200+100 4100 +50 470 250V =
DL50 Chroma Delay Line 100 | 3.3PF 350V 3000PF 2KV 350V 60p Philips G11 150 | AM-L5-200 Mono Scancoils Sanyo 1.00
T9006A Lum Delay Line 1.00 | 6.8PF 63V 3300PF 250V ELECTROLVTICS M-LS 145 Mono Scancails Sanyo 1.00
8K5/9K Lum. Delay Line 65p | 8.2PF 350V 4700PF 400V { Jpap &V F 25V 10/61 | 4-2761-44510 Scancoils Sanyo 1.00
Plastic Cover for 3K5 SP8385 5p | 10PF 350V 004TMF 500V | 1 5MF 63V Zﬂlf'l IIIJMF 180V 10761 | Thom 4000 Coil L40) 40p
I ek GroundiConeallioK 1o | 12pE 1000V 0075MF KV | OMF 30V 10/61 1SOMF25V  20/61 | Thom 4000 Coil L701/2/3 12p

oeon 22PF 63V .0IMF 250V 1 2 2MF 25V 20/€1 10OMF 25V 20/61 | Pye 713 Coil L831/832 65p
‘Ti?)"m'“aﬁ(‘g'gc‘ff;fms“"”““s e 2% | 30pF 63V OIMF 600V | 4MF 64V 20/61 TGOMF 4V 10/61 | Phikps G8 Coil L4R2 Late Type 65p
Thorm 3000 P 575 | 47PF 350V 015MF 400V | 4MF 350V 10/€1  250MF 16V 10/61 | Phiips G9 Luma Delay Line 90p
Thorm 180 9% (3,(5, b S0p | 182PF 63V 02MF 200V | 68MF 40V 20/61 250ME 25V 10/61 | Pyg 713 Luma Delay Line a0p

250PF 2000V 0ZMF 250V | 10MF 40V 20/€1  330MF 10V 20/61 Convergance Yoke Assy AT1023/05 5.90
330PF 63V 022MF 250v | IOMF 160V 1061 330MF3V  10/€1
SERVICE AIDS 330PF 160V 04TMF 400v | 15MF 16V 20/€1  330MF 83V 10/€1 SWITCHES ETC

Ambersil MS4 Siicone Grease 1202 2.15 | 330PF 8KV IMF 250v | JSME 83V 201 GRMELV 201 | gank AS23 4 P/B Assy 580
Ambersil Freezer 1202 1.99 | 470PF 250V IMF gogy | 22MF 10v 20/61 ATOME 10V 10/£) ;
Ambersit Amberlub Boz 1.89 | 560PF 63V 22MF sooy | ZMEBYV - 20/€) 47oME2sv 10/e1 | T CVCB On/Off Switch 65p

Tbersil Ambartron i j ZMEIRV  10/€) 47OMF 40V 10/61 | Thorn 3500 6 P/B Assy + Leads  1.75
Ambersil Ambertron 160z 1.95 | 1000PF 250V 33MF 250V | 39MmF 275V 10/61 680MF 40V 106 |77 CVCS On/Off S h Rel 0
Ambersil Anti-Static Screen Cleaner 7oz 1.95 | 1500PF 250V 39MF 250V | 33mF 40V 20761 1000MF 1OV 10/€1 9 On/0ff Switch + Relay ~ 90p
Ambersil 40+ Protective Lubricant 1410z 2.15 | 1800PF 160V 4TMF 250V | 33MF 50V 20/€1 1000MF 18V 10/€1 | Philips G8 On/0ff Switch 65p
ﬁmbarsl: é\mber(ﬂ:m Foaming Cleanerlgoz ; .26 | 2700PF 63v gME ggg :o;? }WE ;sv m/c: }horn 3/3500 Aé Switch 50p

mbersil Circuit Lacquer 140z 2.15 i M 0/€1  1500MF 35V 10/€ horn 4000 A1 Switch 50

- im0 @00 ey W 22MEZSV R/ | Korting Shift Pot 5002 65p
POST A PART ELECTRONICS ‘ B 25 s to sk anvo swich _ 169
4 TRADE COUNTER NOW OPEN

“ ORDERS DESPATCHED SAME DAY

ADD 60p P&P, THEN 15% VAT.
ADD POSTAGE FOR OVERSEAS ORDERS.
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ELECTRONIC EQUIPMENT SERVICING

(TELEVISION/VIDEQ full-time College courses)

@® Technician Education Council awards &

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

® 15 MONTHS COURSE for beginners to include Electronic
Fundamentals
(Next course commences on January 9th)

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

applicants
(Next course commences on January 9th)

® 3 WEEKS INTENSIVE VCR COURSE for applicants with Colour
TV background

(Next course commences Jan. 9th)
Also courses in Computers/Microprocessors, and Robotics leading to TEC awards.
LONDON ELECTRONICS COLLEGE (Dept T3/4)
Prospectus from: 20 Penywern Road,

Earls Court, London SW5 9SU
Tel: 01-373 8721

NORTHERN T.V. DISTRIBUTORS

TRADE WAREHOUSE NOW OPEN!! TUNERS + TUNERS

GOOD QUALITY SETS AT GOOD PRICES * |f you repair sets regularly — phone us today

and we will dispatch immediately — no need to

ILE. OFF THE PILE WORKING P ,

A - send cash ‘up front'.

Pye Chelsea 18" £22.00 £28.00

Pye Solid State £25.00 £35.00 % All tuners dispatched by first class post for
Y .

Philips G8 550 £23.00 g(z)gg receipt by you the next day.

Philips G8 520 £14.00 . * All popular tuners/tuner repairs supplied “off

Decca Bradford £13.00 gg.gg the Fs)hglf’. P PP

(TT Hi Brid £18.00 3 ) .

T s:,“:sme £40.00 £60.00 * Unusual types repaired same day as received

G.E.C. Solid State £25.00 5335'00 ‘ (subject to spares availability).

Jap. sets from £25.00 5.00 & (,_(,E NS 13 Worcester Street,

26" sets from £10.00
Mono sets from £2.00

Some Inline sets also available

I.E. ITT,C.V.C. 25 & 30
Bush T20 & T22, Thorn 3000 etc.
All prices subject to availability of stock
Quality discount available. Hundreds of sets to choose from. -

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

All prices subject to 15% VAT. If you see an advertisement in
the press, in print, on posters
UNIT %E:EIIRS: &el-:m;. 1E1 st_:_lAAT\éENUE or a cinema commercial which
- you find unacceptable, write to
GA;S?:?,Q%;I:.:'E,&S:&SAR us at the address below. (TV
i S f LR and radio commercials are
Sets also available at our Birmingham Branch: dealt with by the [BA) J
ok WASHVVVUR'?II)) EH:;TH ROAD, The Advertising Standards Authority.

BIRMINGHAM 8 2NP If an advertisement is wrong,we're here to put it right.
Tel: 021-784 2561 ASA Ltd. Brook House.Torrington Place, London WCIE 7HN.
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TV Fault Finding

Philips KT3 Chassis

The fault on a set fitted with the Philips KT3 chassis was
no results. The output from the mains bridge rectifier was
correct and was present at the collector of the chopper
transistor T1463, so we checked the voltages around the
TDA2581Q chopper control i.c. The only incorrect volt-
age was at pin 12, to which T7336 is connected. This
transistor had developed a collector-emitter leak, a re-
placement clearing the fault.

Another of these sets suffered from very intermittent
loss of sound. This was eventually traced to a dry-joint on
the 6MHz input ceramic filter on the sound panel. M.D.

Decca 130 Chassis

When we unpacked this set there was only a very faint
picture with normal sound — the contrast and brightness
controls had some effect. We measured the voltages in the
RGB output stages, which are of the cascode type, and
found the readings at the collectors of the upper transis-
tors in each pair (Q203, Q208 and Q211) high while
those at the bases of the lower transistors were 0-5V
instead of approximately 2V. After a good deal of head
scratching and a comparison between our faulty set and a
working one we discovered that capacitors had been fitted
instead of 100k{2 resistors in the feedback networks (R226/
244/251). This upset the biasing no end! Fitting the
correct resistors provided a lovely picture. Subsequently
we encountered a set with a capacitor-in place of the
feedback resistor in the red output stage. M.D.

Thorn TX9 Chassis

The problem with this set (Thorn TX9 chassis with remote
control) was that the tuning kept drifting while it was not
possible to get channels at the bottom of the band. The
33V tuning rail was correctly stabilised, but in the fault
condition the output from the tuning controls would vary
very slightly. Also it was not possible to tune these
controls down to get zero volts at the tuner. We found that
the fault could be made to come and go by moving the
main chassis, and after a lot of searching a crack was
discovered in the earth track beneath where the line
output transistor’s heatsink is mounted. As a result, the
lower ends of the tuning controls were floating. M.D.

Fidelity CTV14R

We encountered a rather elusive intermittent fault in a
new Fidelity Model CTV14R recently. The owner
complained that the sound and vision disappeared after
about a quarter of an hour, “as if the aerial had been
disconnected”. There was loss of channel indication at the
same time. A soak test confirmed this description, but in
addition we noticed that just prior to failure the channel
selected would spontaneously step to a new position (there
are six in these sets).

Sequential channel change is effected by applying a
negative-going pulse to pin 6 of the ML232 channel
selector i.c. These pulses are supplied from the collector of
the step driver transistor TR2, and an oscilloscope check
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Reports from Mick Dutton,
Peter H. Dolman,
H. Davies and John Coombes

revealed that the cause of the problem was the occasional
presence of positive-going pulses at the base of this
transistor, though these didn’t originate in the remote
receiver/decoder section. The source of the trouble was
finally traced to current leakage on the print side of the
panel from the 77V line via the lacquer coating on the
copper track connected to the base of TR2! The problem
is due to the 4W resistor R121 (5-6kQ) which provides the
supply to the TAASS50 voltage stabiliser — its broad
mounting legs straddle the adjacent print area, and in this
case the lower leg pressed tightly on the lacquered print.
Easing R121 away from the board cured the problem.
Presumably as R121 heated its leg penetrated the lacquer,
bringing 77V to within a hair’s breadth of TR2’s sensitive
base circuit. It would seem that if TR2 is held on for long
enough all channel selection positions are cancelled,
causing the eventual no signals effect. On earlier circuits
R121 is shown as being a W device, which could explain
the problem. P.H.D.

Remote Control Trouble

A fault we had with a Pye 1062 teletext receiver (Philips
K30 chassis) turned out to be rather embarrassing. The
customer’s complaint was that the remote control didn’t
function, neither would the set change channels using the
manu?l controls. We naturally assumed that the set rather
than the remote control transmitter was at fault and took
it back to the workshop. Another engineer looked at the
set and found that it worked all right with our own remote
control handset. He said he’d done some soldering to
eliminate the possibility of an intermittent dry-joint.

On returning the set to its owners however the problem
was exactly as before. The remote side of the set was as
dead as ever, stuck on channel one, and it wouldn’t change
manually. This time I took the remote control back as
well. When we tried this on another identical set which
was known to be working correctly the symptoms ap-
peared. What was the handset doing to these sets? It
seems that the faulty remote control unit was constantly
transmitting, the freak signal locking the whole remote
control side solid, with no control by either remote or
manual operation. H.D.

Rank T20 Chassis

Random tripping with poor e.h.t. regulation is usually due
to the e.h.t. tripler. If the problem persists after replacing
this, check whether 5R13 (3302) is open-circuit — the
resistor links one of the tripler’s connections to chassis.
Intermittent picture flickering and jumping is usually
caused by the coupling capacitor 4C9 (1uF) in the field
amplifier circuit playing up. If there’s also a very slight
hum however the 12V regulator transistor 4VT7
(2N5296) is suspect. You may find that its emitter voltage
is varying slightly, but this is not always the case. J.C.

Hitachi CBP260

In the event of lack of width in this model (NP9A chassis),
check whether R756 (30(, 1W) is open-circuit. This will
remove the drive to the EW diode modulator. J.C.

VAl




Teletopics

VIDEO MOVES

It seems that portable video enthusiasts will soon have
plenty of hardware to choose between. We already have
the VHS-C and CVC systems, and now the Sony
Betamovie cam-corder, which uses a standard Betamax
cassette, is available in the UK. It won’t stop there!
Looming ahead is JVC’s competitor to Betamovie, the
Victor Movie, shown so far only in prototype form in
Japan. It’s lighter than Betamovie (1-9kg compared to
2-48kg, without batteries) and has playback facilities,
though it’s likely to be a bit more expensive. Meanwhile
Philips intend to introduce an 8mm format cam-corder in
the second half of 1984, provisionally designated Model
VKR850. It uses a half-inch Newvicon tube, has an
electronic viewfinder that enables the tape to be played
back, and a six times power zoom lens. Philips have yet to
make a decision on the suggested price.

Announcements from both Philips and Grundig that
they are to produce VHS machines have led to a certain
amount of speculation about the future of the V2000
system, to which both companies remain committed.
Philips point out that they sell VHS machines in the
American and other markets, and that it’s logical for
Philips to manufacture the machines themselves. Grundig
were apparently approached to produce VHS machines
for sale in a non-European market. One suggestion is that
the V2000 system could become a full-specification
format for the European market, with VHS machines
being introduced as bread-and-butter lines. We shall have
to see. The latest defector from the V2000 camp is Bang
and Olufsen, who have recently announced an Hitachi-
sourced VHS machine.

BOOMING TRADE

The TV/video boom continued during the first half of the
year, with deliveries of large-screen colour sets up 18 per
cent, small-screen colour sets up 56 per cent, and VCRs
up 46 per cent compared to the same period in 1982.
Deliveries to the trade are not the same as sales of course,
and there’s a suggestion that VCR stock levels are at
present high. The small-screen colour set market seems to
be very lively at present however. This is something that
can’t be said about sales of teletext equipped sets —
deliveries have been only marginally up on last year.

ORIENTAL MOVES

A colour TV chassis developed by a government-assisted
research body has been adopted by ten leading Taiwan
setmakers. Most of the circuitry is incorporated in two
chips, reducing the component count by some twenty per
cent whilst increasing the reliability factor. It seems that
production runs in Taiwan - there are over twenty
setmakers — are relatively small in comparison to those
common in Japan and South Korea.

The lengthy process of establishing dumping charges
against Taiwan and South Korean setmakers in the USA
has moved a stage further. Allegations were first made last
May, and the US Commerce Department has now
reached a preliminary finding that dumping in violation of
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the Anti-dumping Act has taken place — the finding is that
South Korean sets have been entering the USA at prices
over 9-5 per cent below fair market value while sets from
Taiwan have been exported at over 30 per cent down. It
seems that further processes have to be gone through
before dumping duties can be levied.

ITV DBS

The Bill to enable the IBA to set up a DBS TV service is
expected to be introduced before Christmas and to be
enacted by the late spring or early summer of 1984. The
IBA will then be able to advertise DBS contracts. These
will indicate the range of options open to potential
applicants, lay down technical standards, indicate the
means of funding that will be possible and the types of
programming that could be considered. Companies or
consortia of companies applying can but need not be those
with current ITV contracts. The IBA hope to start
preliminary discussions with those interested in providing
such services at an early date. Existing ITV companies are
pressing for an extension to their franchises, which are due
to end in 1989, on the basis that this time scale makes it
difficult to take the investment decisions that would be
required for DBS. Under the arrangements at present
envisaged, the IBA will control the uplink but the pro-
gramme contractor will be responsible for the provision of
the satellite. It's stressed that the financial risks for
programme contractors will be considerable.

DIGITAL TV ICs

Three new i.c.s have been added to the ITT Digivision
range of i.c.s for processing signals in TV sets digitally (see
Television, November 1981). Two are for chrominance
and luminance signal enhancement in NTSC receivers, the
third providing a low-cost teletext decoder.

Several firms, including Philips and Sony, are working
on TV receiver i.c. memories that store a complete TV
field, the idea being to double the number of lines by
reading the information out of the memory at 100Hz. The
Philips memory uses seven chips and is designed in such a
way that it’s cheaper than the equivalent RAM. The use of
a memory increases the apparent definition, reduces noise
and luminance/chrominance crosstalk and enables special
effects such as freeze frame to be incorporated.

VINTAGE WIRELESS CO.

After trading for twelve years at Staple Hill, Bristol, The
Vintage Wireless Company has moved to larger premises
at Tudor House, Cossham Street, Mangotsfield, Bristol
BS17 3EN (telephone 0272 565472). The staff is being
increased and the aim is to improve service to collectors
and all users of valve based equipment. A trade counter
with vintage items on display will be opened on November
30th, but the firm operates primarily on a mail order basis.

NEW VCRs

ITTs latest introduction is a mid-range VHS machine,
Model VR3975. It supersedes the TR3942 and features
stereo sound with Dolby B, full-function infra-red remote
control, and an eight-event, two-week timer. Suggested
price is around £525. Sanyo’s Betamax Model VTC6500
has an eight-event, two-week timer with daily and weekly
repeat, infra-red remote control and forward colour
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picture search. Suggested price is £480. Bang and
Olufsen’s Model 4462 is a VHS machine with infra-red
remote control, a five-event, two-week timer with daily
and weekly repeat and a suggested price of £625. The
Sharp Model VC387H features -concealed controls, infra-
red remote control and a height of just 3-7in. Suggested
price £680. There’s Dolby sound, a five-event two-week
timer and other top range features.

RTEEIB LEN BRIGGS AWARD

The third Len Briggs Award for the most outstanding
candidate in the Radio, Television and Electronics Exami-
nation Board’s ‘“Certificate of Competence in Colour
Television Servicing”, for 1983, was awarded to Gordon J.
Roberts at a luncheon of the Council of Management on
October 18th. Mr. Roberts studied at South London
Collegt and is Service Director of Forbes Rentals Ltd.,,
Croydén.

|

FILM-TO-VIDEO TRANSFER SERVICE

A service which Rediffusion call “Video Album” is now
available at some 250 of their branches throughout the
country. The service enables customers with Super-8 or
8mm films, and 126 or 35mm slides, to have these
transferred to VHS or Betamax video cassettes no matter
what the condition or how old the film material. For an
extra charge, titles and music can be added. The charge
for the basic processing ranges from £30 for a fifteen
minute (200ft) movie or up to 80 slides, to £100 for a two-
hour film or up to 700 slides. The original material is first
professionally cleaned and then colour-graded for best
resultsl— John Reay, Rediffusion’s sales director, com-
ments that old films can actually be improved.

4GHz SATELLITE RECEIVER

Hugh IFjocks (Cripps Corner, Robertsbridge, E. Sussex
TN32 SRY) is now able to supply 4GHz satellite re-
ceiversl type KB1. The head unit has a helical feed and
consistsI of a four-stage gallium arsenide f.e.t. LNA with a
minimum gain of 43dB and a noise figure of 1-25dB,
followed by a down-converter tunable over 3-65-4-2GHz
with 46dB of if. amplification at 750MHz (nominal -
adjustable at the receiver). The indoor unit incorporates
second|conversion to 40MHz, quadrature vision detection,
CCIR |de-emphasis, video amplification and clamping,
two-position audio demodulation and expansion. The
basic receiver costs £385 plus carriage — this does not
include the dish or connection cable. The head unit alone
is available at £230 and the indoor unit at £155, plus
carriage in both cases.

SURFACE MOUNTING TECHNOLOGY

Mullard have initiated a major campaign to increase
awareness of the advantages of surface mounting com-
ponent technology in the UK’s electronics industry.
Advantages include: increased component packing density
(board sizes reduced by 35-50 per cent, with a packing
density! of six surface mounted devices per square cm
instead of three components in conventional encapsu-
lations); assembly costs reduced by as much as 50 per
cent; much better h.f. performance; and much improved
reliability (abolition of radial/axial leads eliminates failures
caused |by breaking or cracking when bending or crop-
ping). 1n addition to a wide range of active and passive
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Comparison between a teletext decoder using conventional
through-panel component mounting and the equivalent
using surface mounting technology.

components for surface mounting, Mullard are offering
the Philips Elcoma range of automatic placement
machines - their first ever commercial foray into the pro-
duction equipment market.

At present the cost of components in surface mounting
packs is higher than those with conventional leads — prices
are expected to equalise when production levels become
similar. There. are however savings in board material,
factory space and so on. When it comes to a complex
assembly such as a TV chassis, severe design constraints are
imposed by the use of surface mounting due to the limited
number of different items the placement equipment can
handle. As a result, surface mounting in TV sets is likely
to be encountered first in sub-assemblies such as teletext
decoders, then possibly in hybrid surface mounting/
component insertion panels.

Mullard believe that the future lies very much with
surface mounting, and express concern that its growing use
in Japan and the USA could leave the UK’s electronics
industry at a considerable disadvantage unless substantial
investment in the new technology starts now.

TV SETS

Some interesting new sets have been released recently.
The Network 20in. Model NWC2044R colour receiver
for example incorporates a switch-off system that operates
five minutes after the end of a transmission. This could
operate from the a.g.c. line, with gating and a delay circuit,
though we’ve no details at present. The set is of Italian
manufacture and features synthesised tuning with full
infra-red remote control. Sony’s latest 14in. colour set,
Model KV1430, supersedes the KV1400 and features a
front connection for video games or a computer: the
screen is raised a few inches so that the game console/
computer can be placed in front without obscuring the
display. Fidelity’s Model CM14 14in. colour monitor will
accept RGB, RGBY or a composite video input, plus
audio, via a 21-pin scart socket and can be used with
almost any games console or computer. The price is under
£200 and the set is fitted with a high-definition, 90° high-
brightness tube. The video bandwidth is quoted as being
over 12MHz. A detachable, anti-glare tinted glass front is
provided. A new range of large-screen colour sets has
been introduced by Philips. They are fitted with the K35
chassis, an uprated version of the K30.
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VCR Clinic

Tape Slack Modification

The following modification was devised to prevent tape
slack on the JVC Models HR7200EK and HR7300EK and
other VCRs that use the same chassis, e.g. the Ferguson
3Vv29/3V30. The problem initially arose with a JVC
HR7300EK. It would occasionally stop after rewind with
slack tape sticking out beyond the flap. When the cassette
was extracted this slack tape would of course snag and
crease. We also handle Hitachi VCRs, and thus know that
a similar problem plagued some models in this range in
the past. To overcome it, Hitachi introduced a modifica-
tion in the form of a small additional circuit board which
produces a short pulse (800msec duration) at the end of
the rewind cycle. The pulse is used to kick the mechanism
so that any slack is taken up.’ For further details see VCR
Clinic, November 1982. We've fitted this board in the past
and thus know that it does indeed solve the problem.

The HR7300EK is completely microcomputer con-
trolled however, and already has a pulse for the purpose.
It’s called “‘short REW” and lasts for 240msec. As a result
we decided to turn our attention to the mechanical
components initially. We made sure that the brake drums
and pads were ok., checked the various springs and
bearings and made sure that the mechanism was as
responsive as possible. This improved matters, but the
fault persisted. We then contacted the JVC service depart-
ment who said they’d not come across the problem. So all
we could do was to check the action of the control
circuitry as closely as possible.

After putting the machine through innumerable operat-
ing cycles the conclusion we came to was as follows. The
circuitry was operating correctly, but sometimes the
mechanism simply didn’t have enough time to respond to
the 240msec short REW pulse. Since Hitachi had opted
for an 800msec pulse, we wondered whether stretching
the JVC machine’s short REW pulse to 800msec would
provide a cure? So we did it and tried it and for anyone
with the same problem we can recommend this modifica-
tion as a complete cure.

The pulse stretcher circuit is shown in Fig. 1. It uses
three cMOSs 4011 quad two-input NAND gates which are
supplied from the 10V line used to power the
microcomputer i.c.s. No additional decoupling was found
to be necessary. The circuit was built on a small piece of

 Veroboard which was held in place by the wiring loom

between the mechacon and the servo panels. Since the
pulses are relatively slow, radiation or crosstalk is no
problem. The connections between the pulse stretcher
circuit and the control circuitry are shown in Fig. 3.

The four outputs from port G of microcomputer IC2
(pins 22-25) control the direction of the reel motor. Its
speed is controlled by various outputs depending on the
mode the machine is in. The output we are concerned with
comes from pin 10 of IC4 - the reel motor unloading/idler
power control. As the timing diagram (Fig. 4) shows, this
line carries other pulses besides the short REW pulse: one
of the jobs of the logic circuitry in the modification is to
detect which is which. To this end one of the outputs from
port G (IC2, pin 23) is fed to gate 1a. This line is low
except when the reel motor is performing a rewind
function, when it goes high. So gate 1a is blocked except
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during a rewind operation. Its output will be high, gate
1b’s output low and gate 1d’s output high. This opens
gates 2c¢, 2d, 3d and 3c to respond to whatever is on their
other inputs. Thus during a non-rewind operation, the
pulses fed to R54 follow exactly those at pin 10 of IC4, via
gates 2a and 2c. Similarly the control lines to the reel
motor via pins 3 and 4 of IC8 follow the outputs from port
G (pins 23 and 22 respectively). In addition, the control
line to the brake solenoid, from pin 18 of IC2, is fed out
undisturbed to pin 5 of IC9. This bit hasn’t been men-
tioned before, but clearly if the motor is to rewind for
800msec instead of 240msec the brakes must be held off
for 800msec as well, Thus any function other than a reel
motor rewind one is unaffected by the modification.
Inspection of the timing diagram will show that there
are three situations where a pulse is present on the
unloading/idler line during a rewind operation, i.e. when
pin 23 of IC2 is high. First, during unloading. Secondly,
when the 1-5sec slow rewind pulse leading into fast rewind
is present. And finally when the 240msec short rewind
pulse appears. Gates 1b and 1c form a monostable
multivibrator with a time-constant of about 800msec, set
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e pin 20
From IC4 L
pin 10
M2 To iC2,
| E:pin 4)
2c
b———OTo RS54
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To IC8
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pin 23
3d 3a
From (C2 hD’_E )C Ot
rom in 4
pin22 O P
220k T c
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rom in
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Fig. 1: Pulse stretcher circuit for the JVC HR7300EK.

M o o e W famn | /M /
+Vdd | [ | l :l I
a d b c
i I: I I ] I —Vss 5
| S | — o | — T ) t—

Fig. 2: Pin connections for the 4011 gate i.c.
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Reel motor direction control
(IC2, port G)
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Fig. 3: Connections to the pulse stretcher circuit.
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by the [values of the 1uF capacitor and the 1-2M(Q) resistor.
It’s triggered by the pulses on the control line to gate 1b
(since jgate 1a will be open). The pulse output from gate
1b has the nice property of being 800msec long if the
trigger pulse is shorter than this or as long as the trigger
pulse if it’s longer than 800msec. This is just what we
want, since the unloading and slow rewind functions will
be unaffected but the short REW pulse will be stretched
to 800msec. This stretched pulse is fed to the other control
lines s that the motor rewinds and the brakes are held off
for 80Pmsec.

Comnecting the board to the existing circuitry involves
breakipg the print between the relevant pins of 1C2, IC8
and I1@9, lifting one end of R54 (or mounting it bodily on
the Veroboard), and soldering the ten connections to the
releva%-t points on the mechacon panel. Since this panel is

quite densely packed, thin wire is best — preferably colour
codedlfor future reference. Care is obviously required, but
as long as a sharp knife and a clean, fine-tipped soldering
iron are available no real difficulty should arise.

One final point. If any mistakes that have the effect of
turning the reel motor driver chip IC12 hard on are made
in the lwiring up, the chip protection device CP2 will blow.
So if the motor fails to turn, check CP2. If it has blown,
check your wiring before replacing it and trying again.R.R.

A Click Tip

No, npt a Japanese video engineer but a reminder that
could [save a service call. If the complaint is mechanical
clicks while the tape is moving, the “fault” is probably the
tape counter sticking on a particular number and clicking
as it t{ies to jump to the next. A press on the reset button
is usqully all that’s required. This doesn’t apply to later
machines with electronic counters of course — but they
have Troblems of their own! R.R.

Sharp VC8300

The customer’s description of the fault was that the VCR
worked all right for the first or second playing of a
prerecorded tape or one recorded on the machine, but
after Tthis the picture would get noisy and eventually
disappear.

Wa recorded a colour-bar signal and played it back.
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Fig. 4: Timing diagram for various control functions.

Sure enough the picture was perfect at first, but after the
second replay it started to get noisy while after the fourth
playback it had disappeared into the noise. When we
played the tape on a new machine we found that it had
been erased. We then checked the erase oscillator and
found that it was producing the correct output on record
and also a very low output on playback. This led us to the
record/playback i.c. (I601). The low playback output
should be 0-5V but in fact was 1V. This was just enough
to start the erase oscillator, though not to produce a full-
amplitude output. It seemed that the low-amplitude out-
put was too little to erase the tape in one pass, taking three
or four plays for the purpose. Rather expensive with
prerecorded tapes! A replacement chip restored normal
operation. B.A.

Hitachi VT5500

This VCR had been to another company who seemed to
have done it more harm than good. First there were no
functions due to a short, as a result of which there was no
regulated 12V supply. After we’d dealt with that we found
there was no clock display. There was still no display after
replacing the clock ic. (IC101), but flicking the on-off
switch lit up the display and enabled it to be set. On
pressing a channel select button the display went out
again! The channel select i.c. (IC701) was found to be
running hot, a replacement finally clearing the fault. L.H.

Hitachi VT8000 Series

In the event of intermittent colour, check IC203
(HT4209) on the luminance/chrominance panel by re--
placement. For colour drop-out/no colour, if the top of the
picture is affected but the bottom is correct, check Q225
(2SC2021) by replacement. We’ve had several cases of
intermittent fast forward or rewind operation due to the
reel motor. J.C.

Mitsubishi HS310

In the event of no colour on prerecorded tapes, remove
the bottom cover and resolder the joints around crystal
X6F1. J.C.
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An Unusual Chopper Circuit

A feature of the latest large-screen ITT chassis (CVC1200
series) is its rather unusual switch-mode power supply.
This employs discrete component circuitry and provides
mains isolation, but the precise mode of operation is not
easy to see when you first glance at the circuit in the
manual. The chopper transistor itself can be spotted
readily enough of course, but the control circuitry contains
quite a number of transistors and diodes whose functions
are not so clear. We are indebted to Arthur Thomas of
ITT for his assistance in the preparation of the following
brief description of the circuit (see Fig. 1).

In normal operation the chopper circuit is driven at line
frequency by a pulse-width modulator on the mains
isolated part of the switch-mode power supply panel. The
isolating transformer Tr712 couples the drive to the mains
connected chopper circuit.

T713 is the chopper transistor, T721 the pulse-width
modulator and T711 the chopper driver. T731 varies the
d.c. conditions at the base of T721 to provide regulation
against mains voltage variations. This action takes place as
follows. The negative voltage swing at tag k on the
chopper transformer Tr711 is mains dependent. This
excursion is rectified by D731/C725 and used to set
T731’s base voltage, in turn. influencing T721’s base
voltage. The latter also depends on the setting of the set
h.t. control R726 and the loading on the h.t. line, since
this supplies R726 via R734 and R736. The d.c. con-
ditions at the base of T721 thus depend on the h.t. load
and the mains input voltage.

T721 is switched on by a sawtooth voltage produced by
integrating the line flyback pulse appearing at tag 1 of the

line output transformer. D723/722 clip the pulse, R725/
C724 providing the integration. The point at which T721
switches on during the sawtooth ramp depends on the d.c.
conditions which, as we’ve seen, depend on the h.t. and
mains voltages. The output from T721 is thus a variable
mark-space ratio squarewave which is coupled to the base
of T711 via Tr712 and D701. During the chopper
transistor’s “‘on” period, T711 provides T713 with drive
current via R713 and D711. T712 is then reverse biased.
When T711 switches off, T712 switches on, being forward
biased via R714. As a result, the base of T713 is returned

“to the negative rail provided by D713/C713 and it rapidly

switches off.

Something has to be done to get this lot going at switch
on. C703 charges from the 300V rail via R716, producing
a sawtooth which is coupled to the base of T703 via C728.
T703 thus switches on, connecting the lower end of R708
to chassis. As a result T711 is brought into conduction,
driving T713 on with drive current supplied by C728.

Since the chopper transformer Tr711 provides T713
with an inductive load, the current through T713 rises
linearly, producing a sawtooth voltage across R721 in its
emitter circuit. This sawtooth is negative-going with re-
spect to chassis, so T702’s emitter is driven negatively with
respect to its base. T702 thus switches on, in turn
switching T701 on. T711’s emitter and base are thus
shorted together and T711/T713 both switch off. Circuit
operation is then sustained by feedback action. In addition
to playing a part in the start-up action, T702/T701 act as a
trip under excess current conditions.

In the absence of drive via the line output stage the
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Fig. 1: Simplified circuit of the switch-mode power supply used in the ITT CVC1200 series chassis. The h.t. is 117V in the 90°
20in. version, 145V in the 110°22/26in. version, the l.t. rails being 18V and 24V respectively. The values of the flyback tuning
capacitor C712 and the resistors {R734/R736) feeding the set h.t. control R726 differ in the two versions of the chassis: the

values shown above apply to the 90° version.
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chopper circuit free runs at approximately 20kHz, with
feedback from tags g and e on the transformer. D714
conducts when T713 switches on, providing a start voltage
(D714 'functions only in the absence of drive from the line
output stage). T703 is driven from tag e via R712. Since
there’s| no regulation in the free-running condition, the
outputivoltages must be limited. This feature is provided
by zener diode D702 in T703’s base circuit. In the free-
running condition the 18V and 117V rails will both be
below normal. If D702 is short-ircuit the switch-mode
power supply will not start; if it’s open~ircuit, the output
voltages will rise above limits.

Under normal conditions C728 remains discharged,

both * plates being returned to tag € on the chopper
transformer via D712 and D728 respectively. If the load
on the chopper outputs is reduced, the pulse amplitudes at
tags € and g vary and C728 charges, shutting the power
supply down. The set must be switched off for at least 17
seconds before the switch-mode power supply will restart.

In some early sets there were differences in T703’s base
drive circuit — in particular R738 was connected between
the junction of R729/C728 and chassis. If the chopper
transistor fails, ensure that R738 is fitted between the base
of T703 and chassis.

An isolation transformer rated at 500VA, 240V must
be used when working on the switch-mode power supply.

Uhderwa ter TV

Peter Graves

Few manufacturers other than the makers of underwater
equipment expect their products to work reliably after
being thrown into dirty water and then pulled down to
crushing depths by unskilled operators! There’s a greater
pressure change between the surface of the sea and a point
forty feet below it than between the surface and the outer
edge of the atmosphere. At quite modest depths the
pressure on an underwater camera housing is measured in
hundreds of pounds per square inch, and a camera
lowered too far will quite literally be crushed flat.

Most cameras for underwater use are based on the use
of a circular tube for strength and have a thick glass or
Perspex front plate sealed with neoprene O-rings. The
back plate is made of metal and carries the camera’s cable
connector. Connectors can be fitted for lights and diver-
communications. Both the connectors and the back plate
are sealed with O-rings. The finest camera housings are
made from titanium, which is light, strong and corrosion
resistant. It’s also expensive and difficult to machine. For
genera! use the choice lies between stainless steel and
aluminium alloy.

Underwater cameras are similar to their surface coun-
terparts electronically, with the controls made automatic
or remotely operated. The tube and scan coils are
mounted along the central axis of the housing, with circuit
boards| arranged around or behind them. For some ap-
plications separate-head cameras are used, with the lens,
camera tube, scan coils and head amplifier in one unit
which is connected to the rest of the electronics by a
multicore cable. Since most of the electronics are at the
surface], the business end can be made very compact for
intricate inspection jobs such as checking the insides of
pipes. | General purpose underwater cameras are self-
contained, with the complete camera inside the under-
water housing. Power is supplied down the cable, usually
as low-voltage d.c. for safety and to avoid hum pickup on
the video via the long cable run. The composite video
signal returns to the surface via a separate cable, further
cores carrying the remote controls such as focus.

For diver hand-held use the camera is fitted with a pistol
grip and a bar for carrying a light. Viewfinders are rarely
used because of the extra bulk, complication and handling
difficulties they cause. Operations are directed from the
surface by verbal commands down the diver communica-
tions circuits — the communications cables can be separate,
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going down with the diver’s air lines, or form part of the
camera cable, coming out to a small underwater connector
on the camera’s rear bulkhead.

With a rigid diving helmet the communication leads go
to a microphone and a miniature loudspeaker mounted in
the air space inside. A diver with a closely fitting soft
helmet uses a bone conductor — a small encapsulated
microphone/loudspeaker that fits tightly under the helmet
and presses against the mastoid bone beneath the ear. The
thin film of water trapped between the bone conductor
and the skin provides good acoustic coupling, allowing
two-way conversations through the vibrations in the
diver’s skull bones.

Cables

Underwater cables operate in a harsh environment —
continually wet, crushed by pressure and being dragged
over the sides of boats and the sea bed. A thick outer
sheath of polyurethene or neoprene seals the cable and
provides resistance to abrasion. Load bearing cables have
an additional sheath of steel armouring wires or, for less
strenuous applications, a central core of braided strands of
Kevlar, an immensely strong polyamide plastic.

If there’s the slightest cut in the cable’s outer sheath at
depth, water under pressure will be forced up inside the
cable, ruining the affected section which has to be cut off
and the dry part reterminated. Some cables have a waxy
or rubbery filling between the cores inside to prevent
water ingress, a technique known as water blocking.

Most underwater connectors are moulded on to the
cable to give a good mechanical joint that’s also
watertight. The disadvantage of this type of connector is
that repair in the field is difficult. Some kinds of connector
can be stripped and remade without moulding. They are
prone to leakage and mechanical damage however. The
choice of connector can thus be a difficult one.

The video signal usually travels to the surface via a high-
grade 75Q) coaxial cable. Some systems use a twisted pair
cable, with a balanced line driver circuit in the camera and
a balanced-to-unbalanced circuit in the surface equipment.
Twisted pairs are less prone to electrical interference
(when used as a balanced system) and mechanical dam-
age, but the send and receive circuits are more com-
plicated. With very long cables, say over a few thousand
feet, the video signal can be modulated on to a low-
frequency carrier (typically 10MHz) and sent via a
screened twisted pair to a demodulator at the surface.
Although cable attenuation is greater at higher fre-
quencies, the losses across the band are reduced and
compensation is easier.

Cable handling in the field must be carefully supervised.
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Fig. 1: Constant-voltage supply arrangement.
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Fig. 4: Underwater camera port and optical arrangements.

Too little cable played out will hold back a diver or an
underwater remote-controlled vehicle while too much will
form loops that add to the cable drag and are likely to get
caught on underwater obstructions or sucked into the
ship’s thrusters — the thrusters always win and have been
known to chew up entire underwater vehicles. Unskilled
helpers regard the cable as a sort of rope that can be
knotted to a convenient railing or left in a tangle on the
deck when it’s been hauled in. Cable on the deck has a
fatal fascination for the handlers of heavy machinery and
welding torches however: more damage can occur to a
cable out of the water than in it.

Voltage Regulation

With a long cable run the voltage drop along the supply
cores becomes significant. Thus some form of compensa-
tion is required to keep the camera’s rail voltages constant,
The simplest system consists of a variable power supply at
the surface. It’s adjusted with the cable connected until the
camera rail voltage is correct. If the cable length is
changed and the supply is not readjusted the camera
voltage can go disastrously high or uselessly low. So some
form of automatic cable voltage drop compensation is
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camera.

generally required. The two most common systems are
loosely described as ‘‘constant-voltage” and “constant-
current” arrangements.

The constant-voltage system employs a series voltage
regulator in the camera and a voltage supply at the
surface. In a typical set up, shown simplified in Fig. 1, the
camera rail voltage is 12V and the surface supply 20V.
The difference between the two voltages is taken up partly
by the voltage drop along the cable and partly by the
voltage drop across the regulator. Changing the cable
length alters the proportions of the voltage drops between
the-cable and the regulator. With a short cable the voltage
drop along the cable will be negligible and the whole
voltage difference between the surface supply and the
camera rail will appear across the regulator. Sufficient
heatsinking must be provided. Provided the sum of the
voltage drop along the cable, the minimum voltage drop
across the regulator (so that it’s just working), and the
camera rail voltage does not exceed the supply voltage on
the longest cable used, compensation will be automatic for
all cable lengths up to the maximum.

In a constant-current system (Fig. 2) the camera and
cable form part of a constant-current loop, typically 600 or
800mA. The camera incorporates a shunt regulator that
keeps the camera rail voltage constant. This voltage is
nominally 12V. A portion is tapped off by the potential
divider R1, R2 and compared with a fixed reference
voltage from a zener diode by voltage comparator IC1.
The comparator’s output drives the shunt transistor Trl in
the appropriate manner to compensate for voltage
changes on the rail. If the rail voltage increases, the
transistor is driven harder into conduction to shunt current
from the rail and restore the voltage to the nominal value.
Diode D1 protects the camera from reversed supply
voltages. As long as the sum of the voltage drop across the
shunt regulator (rail voltage plus diode D1 drop, about
13V) and the voltage drop along the cable does not
exceed the open-circuit voltage of the constant-current
generator at the surface, the camera rail voltage will not
change with different cable lengths.

Optics

Water is optically very thick compared to air, and light
rays travelling from the water are refracted (bent) as they
cross the front port and enter the air inside the camera.
With a parallel sided front port the image appears to have
pincushion distortion (Fig. 3) and also appears to be closer
to the camera than it actually is. To correct for this
distortion, the inside surface of the port is shaped and
polished to form a plano-concave lens that distorts the
image in the opposite direction (barrel distortion). By
careful choice of the curvature of the port and the focal
length of the camera lens the pincushion and barrel
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distortion will cancel. Fig. 4 shows how the port is shaped
and how it’s sealed into the camera housing.

An alternative to the shaped port is the domed port
formed from Perspex. Light rays cross both boundaries of
the port at right angles to the surface and refraction is
zero. There are one or two alternative lens systems for
underwater work, but they are rarely encountered in TV
practice. Narrow-angle lenses (about 12mm or over) with
parallel sided front ports can for example be used. With
the narrow field of view, the light rays forming the image
enter the camera at a small angle to the central axis.of the
lens. The refraction is thus small and distortion minimal.

Water is a light attenuator and this limits the maximum
range[of a camera. It’s a filter that progressively absorbes
the longer wavelengths (i.e. red first, which is why under-
water scenes look blue). If this was not enough, most
naturdlly occurring bodies of water contain particles of
mineral and organic matter that scatter the light rays,
further reducing image contrast and camera operating
range] Conditions vary greatly, and it’s often difficult to
convince a customer unused to underwater TV images
that the poor pictures are due to the environment rather
than the camera. Broadcast television studio shots taken in
brightly lit studios with everything in focus lead some
people to think that all TV pictures should be like this!

Almost all underwater jobs require some form of
additional lighting. The suspended particles in the water
make its provision something of an art rather than a
science. There are two main types of lighting in use: gas-
discharge and incandescent lamps.

Thallium iodide (predominantly green) and mercury
vapour (blue) are the commonest gas-discharge types,
though others have been tried. The spectral output of a
gas-discharge tube consists of a few sharply defined
frequencies, making them unsuitable for use with colour
cameras. Discharge lamps are very efficient in turning
electrical energy into light energy but they are expensive,
cannot easily be dimmed, and need high voltages and
special control circuitry.

Incfandescent lamps — usually tungsten-halogen bulbs —
are cheap, can be dimmed easily and have a spectral
outpdt that’s continuous over the visible spectrum. They
are inefficient however, so that more power has to be
supplied for the same light output as an equivalent
discharge lamp. The excess is dissipated as heat. For-
tunately, in operation underwater lamps are surrounded
by an excellent heatsink! The higher wattage lamps can be
operated in air for only a few minutes before. they
overheat. Lamp sizes range from about 10W, used for
close-up inspection with a sensitive camera, to several
kilowatts for long range colour viewing.

Whatever kind of lighting is used, the suspended par-
ticles' in the water scatter light back into the camera,
reducing the image contrast. The equivalent situation on
land jis that of driving in fog. Increasing the amount of
light | thrown forward from the car by turning on the
headlights doesn’t improve the visibility — all you see is a
solidJ wall of white, caused by the light scattered back to
the eye by the water droplets suspended in the air. Better
visibility is obtained if additional light is kept to a
minimum.

There are several underwater solutions to the problem.
The first is the car driver’s — use less light and a more
sensitive camera, minimising the blinding effect of back-
scattered light. Alternatively, the lighting unit can be
arranged to be at one side of and angled towards the
central axis of the camera, so that the majority of the
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scattered light is scattered off towards the other side of the
camera and doesn’t enter the lens. This method requires
some experimentation for best results, and it’s often
difficult to get enough separation between the light and
the camera. Divers object to long arms dangling off the
side of the camera — they get snagged and broken off.

If a short focal length lens is fitted (between about 4.5
and 8mm) the field of view of the camera is very wide and
the camera can be taken very close to the object being
examined while still seeing a useful amount of it. The
closer you get the less the number of scattering particles
between the object and the camera, so the clearer the
picture.

In really murky water a clear water cone is used. Its
simplest form is a transparent plastic bag filled with clean
water and sealed. The bag is pressed between the object
and the camera so that all dirty water is removed. More
elaborate versions use a Perspex cone fitted to the front of
the camera. The flat face of the cone that goes against the
object can have a measuring scale engraved on it, a useful
facility as it’s difficult to estimate lengths underwater with
no points of reference. Crude estimates are made by
asking the diver to put his hand or knife in the field of
view.

Tubes

Most types of camera tube have been tried in under-
water cameras. The current trend is away from the more
easily damaged vidicon towards Newvicons, Chalnicons
and silicon-diode array tubes in the lin. and #in. versions.
There’s no best tube - all have advantages and
disadvantages.

The more sensitive the tube, the less extra light needed.
This reduces back-scatter problems. Because of this, cam-
eras using the silicon intensifier target tube have become
popular for many underwater applications, despite cost,
size and complexity — the tube alone costs between £700
and £1,000. It consists of a conventional silicon-diode
array tube (tough enough to withstand electron bombard-
ment) with an electron image intensifier mounted at the
front. The combination gives an enormous increase of gain
over the unassisted tube — the SIT tube is roughly two
thousand times as sensitive as a vidicon tube.

Colour cameras are useful where the fault conditions
being looked for are differentiated by colour rather than
brightness, e.g. rust patches amongst green weeds. Under-
water colour cameras are usually standard surface units
stripped of nonessentials such as viewfinders and shoe-
horned into an underwater housing with the controls made
remote at the surface. They tend to be bulky, less sensitive
and have a poorer resolution than equivalent
monochrome cameras. Solid-state image pickup cameras
are still in their infancy in the underwater world, where
the emphasis is on rugged reliability rather than state-of-
the-art development.

Photographié Stills

The high-sensitivity, continuous pictures from a TV
camera can be combined with the high resolution and
accurate colour rendering of a stills photographic camera
by using a SIT camera as the viewfinder of a single-lens
reflex camera. The system used in the Osprey type
OE2300A TVP camera is shown in simplified form in Fig.
5 in its normal, TV active, position.

The pivoting mirror reflects the image from the lens on
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to the fixed mirror and then on to the faceplate of the SIT
tube. The shutter is open. The lens aperture is under the
control of the TV camera’s aperture servo circuit to
compensate automatically for changes in scene illumina-
tion. The lens focus is controlled from the surface, and the
optical path is arranged so that focusing the TV camera
also focuses the image on the film plane. Using the TV
picture, the whole unit is lined up on the object to be
photographed, the stills camera trigger is pressed, the
shutter closes completely, the pivoted mirror swings out of
the way, and the TV aperture control circuits loose control
of the aperture which is set by a remote f-stop control to
suit the film speed. The shutter opens and closes to make
the exposure on the film and the film is wound on by a
motor drive. Provision exists for firing an external flash
gun. During film wind-on data such as time, frame number
and other identifying data can be exposed on to the film
edge by an LED matrix. The pivoted mirror swings back
into place, preventing stray light entering the film maga-
zine, the shutter opens and the TV camera regains control
of the lens aperture.

In Conclusion

Some of the problems associated with underwater tele-
vision have been described — there are still many to be
solved and a considerable amount of development work is
going on. The use of 3-D systems, the transmission of

slow-scan television pictures through the water by acoustic.

pulses, and techniques for improved pictures in poor

visibility conditions are some of the more interesting.

The problems are psychological as well as technical.- The
human perception system does not work well with images
of strange objects in unusual surroundings. Watching a
monitor for long periods leads to operator fatigue. An
example is the inspection of oil and gas pipelines on the
sea bed. The surface operator must move a remotely
controlled vehicle just above the pipe for extended
periods, looking for defects in a pipe which is boringly the
same for mile after mile. Big problems like an anchor
caught round the pipe are easily seen, but equally impor-
tant small cracks in the concrete pipe coating may be
missed due to wandering attention. Another example is
the exterior of a concrete oil platform that has to be
inspected in its entirety and consists of literally acres of
featureless concrete.

The rising cost of diving and the increasingly complex
regulations affecting every part of this work are leading to
greater use of remotely controlled vehicles under-
water. These range from simple powered camera plat-
forms to multirole vehicles with multiple cameras and a
range of remotely operated tools. Unlike divers they can
stay down indefinitely. The combination of diver and a
hand-held camera remains a powerful one however. A
diver can be directed from the surface to cover an area in
a way that no underwater vehicle can. There’s an addi-
tional safety factor in having a camera supervising a group
of working divers, while the fact that the client can watch
the job in progress from the surface can be highly
motivating!

Adding Continental Sound

You don’t have to be a DX-TV enthusiast to want your
set to be able to handle 5-5MHz sound. In the southern
and eastern parts of the UK, especially near the coast,
signals of entertainment quality can often be received
from the continent for hours at a time — given favourable
weather conditions and a well-sited wideband aerial.
Programmes from Holland in particular include a great
many that have English-language speech. The ordinary
UK set will reproduce the picture all right but the only
thing to be heard on the sound channel will be a loud hiss,
due to the subcarrier being at 5- SMHz instead of 6MHz.

Input Filter Switching

Fortunately most modern sets can be adapted to receive
5-5MHz sound fairly simply - reception of French signals
is another matter altogether. Sound selectivity is usually
provided by a miniature ceramic filter, so conversion may
involve little more than the addition of switching to select
a 6MHz filter for the UK system I or a 5- SMHz filter for
the continental systems B/G.

The switching can be done by an electronic switch such
as the CD4066 i.c. (see Fig. 1). This chip includes four
single-pole switch sections and each can be individually
controlled by applying cMOs logic levels to the relevant
control pin (low for off, high for on). A pair of switches is
used for each ceramic filter to ensure good isolation of the
unwanted filter. Fig. 2 shows the switching for a typical
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intercarrier sound channel. :

It may be possible to dispense with the two input
switches if the video detector is capable of driving both
filters at once. In this case an additional matching resistor
should be provided to ensure that the signal fed to the
extra filter has the correct source impedance, and to avoid
interaction between the filters.

Detector Circuit Switching

Further switching is required in the demodulator stage.
One of the most commonly used intercarrier sound i.c.s is
the TBA120 series, which is generally operated with an
LC tank circuit. To retune this to 5-5MHz, some extra
parallel capacitance can be switched into circuit. A single-
pole switch is required, but it’s important to use one with a
low resistance in the on state to ensure that the tuning
remains sharp. A small relay would do the job, but a
semiconductor device will probably be easier to fit in the
space available. The VN10LM MOSFET shown in Fig. 2
acts as a voltage-controlled switch: it’s turned on by
applying to the gate a voltage between about 2V and 10V
with respect to the source. In the on condition the source-
drain resistance is a few ohms.

In some sets, including those that use the TBA120T
intercarrier sound i.c., a ceramic filter is used in the
demodulator circuit. There are two types, and both are
different from the input selectivity type - it’s important to
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Fig. 1: Pin connections for the 4066 switch i.c. Pins E0-E3 are
the control terminals for the four switches.
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Fig. 2: 5:5/6MHz switched sound circuit with a 4066 select-
ing one or other ceramic input filter and a small power
MOSFET switching in or out extra capacitance in the
detector tuned circuit — the exact value of the added
capacitance will depend on the existing detector circuit.
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Fig. 4: Solder the fifters directly to the pins of the 4066, on
its underside. Wires X, Y and Z can then be inserted in the
holes used by the original filter — their stiffness will support
the assembly above the board. Keep the connecting wires
as short as possible.
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use the correct one. A further 4066 chip can be used to
provide switching (see Fig. 3). |

Practical Details

By wiring the switches Christmas tree fashion, with the
filters and the connecting wires soldered directly to the i.c.
pins, a very compact assembly which should fit com-
fortably into whatever space is available is achieved (see
Fig. 4). The filters are symmetrical about the centre pin
and can be fitted either way round. Keep the connecting
wires short to avoid r.f. instability, especially if the
intercarrier chip’s output circuitry is close to the input.
The current drawn by a 4066 is negligible — its supply can
be taken from that of the intercarrier sound chip. Standard
4000 series devices require a supply of between 3-15V.

It’s important for the health of a 4066 ic. that the
voltages applied to the switches lie somewhere between
those at the supply terminals. If the potential applied to a
switch is close to one or other of the supply rails the
switch’s linearity may be degraded, but since the signal is
frequency modulated this will have no adverse effect.
Drawing current through the switches should be avoided.
The resistance of a CMOS switch in the on condition is
typically about 50, low enough to make little difference to
the level of the intercarrier sound signal or to the matching
of the filters. Control voltages to turn the switches on and
off can be provided by a couple of bipolar transistors as
shown in Fig. 2.

The remote-controlled Grundig set (CUC220 chassis)
for which the modification was originally devised has a
button on the keypad intended for selecting the sound
circuitry for transmissions using the German stereo/
bilingual system. This button, which produces a level
change at terminal 12 of the frequency synthesizer board,
provides a convenient way of switching between the 5-5/
6MHz sound standards. A connection was made between
terminal 12 and point A in Fig. 2. The two bipolar
transistors were fitted inside the tuner/if. can near the
filters, with a wire lead to them fed through a slot in the
can. This set makes an excellent receiver for DX use
incidentally: the multiband electronic tuning allows rapid
band scanning and the digital channel number display
makes station identification very simple.

With sets that use a TBA120T, no alignment is required
when adding the extra filters. Where an LC tuned circuit
is used in the demodulator stage, make sure that the extra
wiring and components have not detuned the circuit too
much. Tune to a UK station, set the switch to 6MHz, and
adjust the coil slug very slightdy to find the position giving
clearest sound. Then switch to 5-5MHz and adjust the
trimmer for the loudest hiss — or, if a continental station is
available, for clearest sound.

The 4066 is sold under various guises such as the
CD4066, MC14066 or simply the 4066 by most
constructor component dealers. A suffix beginning with B
means that the device will work on supplies up to 18V.
The VNIOLM power MOSFET, a Siliconix device, is
available via RS Components Ltd. The VN10KM, which
differs in incorporating protection diodes, is available
through Tandy stores. Suitable 5-5MHz input filters are
available from Sendz Components. For i.c.s such as the
TBA120T, TA7146P, uPC1391H and £PC1382C the cor-
rect detector filter is type CDAS-5SMC10. With i.c.s such
as the CA3065, TA7176P and AN241 use detector filter
type CDAS-SMD3. The difference is between quadrature
and differential peak detection.
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Quick Checks Q and A

Part 3

The Thorn 3000/3500 Series

The problem is “no results” with the tube heaters out.
What's the first thing to check?

The red button cutout. If there’s an a.c. supply at one
tag but nothing at the other it's obviously open-circuit. Did
it die or was it killed? Before subjecting it to another
possible strain, check the rectifier diodes W601-4 at the
front of the power supply panel for shorts. If these read
correctly, press the red button and see if it holds. If the set
now functions correctly it’s likely that the cutout itself is
beginning to feel old and is in need of replacement, or that
there’s an intermittent short which has yet to show up.

If the tube heaters are alight but there are no other obvious
signs of life, what initial checks should be made?

First ensure that the full d.c. supply is present at the
body of the R2010 chopper transistor at the front left of
the power supply panel. If it’s not reaching the transistor,
the surge limiting resistor R609 near the h.t. fuse (F603)
could be open-circuit. If the full d.c. is reaching the
chopper transistor, its drive circuit is probably not work-
ing. The key check point is the 100 section (R607) of the
“dropper” resistor assembly at the rear of the panel - the
right-hand section. The tag at the riglit side end should
read about 12V, the next one in about 45V. If the latter
figure is more like 30V, suspect the 45V supply reservoir
capacitor C607, 1000uF 63V - it’s likely to be open-circuit.
This is a frequent cause of non-operation.

If however the tag is at some 45V and the end tag
registers much the same voltage instead of 12V, the
chances are that the 30V supply fuse F602 (500mA) on
the underside of the panel or, if this is intact, the chopper
driver transistor VT605 (E1222) is open-circuit. VT605 is
underneath, on the left-hand side, with a heatsink on it. If
the voltage at the right-side dropper tag is a lot less than
12V and the dropper itself is hot, VT605 could be short-
circuit or is perhaps being turned on too hard.

Diode W610, which is in series between the emitter of
VT605 and chassis, should not be overlooked. If it’s open- _
circuit, this could be the reason for the voltage at the
end tag being high. If it’s short-circuit, VT605 will be
turned on too hard (low voltage at the end tag).

There are many other possibilities of course, including
the front right 30V zener diode W605 which, if defective,
will stop the chopper working.

The picture is very distorted, in an hour-glass fashion
(amongst other things), and there’s a hum on the sound.
What are the main suspects and where are they?

The 1000uF electrolytic previously mentioned (C607)
and the main h.t. electrolytics under the front left side
(€C602/3/6) are the main suspects. A small mirror can be
used to view the condition of C602/3/6 without removing
the power supply panel. Severe corrosion may be seen.
This check should be made as a matter of routine, since
the unit often leaks without other signs of distress, spilling
corrosive fluid on to the lower panel. This upsets the
working conditions of the offset pulse generator with the
result that the picture goes dark etc.

The effects of this leakage can be hard to clear - a
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replacement panel as well as a new electrolytic unit may
be required. In addition to using the mirror, a torch or
bench light should be used to examine the condition of the
components at the front left of the video panel — look for
the presence of dampness, which can often be cleared
before damage is done.

The complaint is that the picture got darker and darker.
Which key component in the set could be responsible?

The key component is the 1-5Q wirewound resistor R907
on the small beam limiter panel at the top. The reason for
the dark picture is that the voltage across this resistor,
which is in series with the line output stage, has brought
the beam limiter circuit into operation. The voltage should
be 1-3V under no-load conditions. If it’s higher, R907 is
likely to have increased in value.

R907 is a key check since no voltage across this resistor
(with the resistor intact) shows that the line output
transistor is not being switched on whilst excessive voltage
(with the value of R907 correct) indicates the presence of
an overload in the line output stage.

There’s a sudden drop-out of one primary colour. For
example green may be lost, leaving red and blue to give a
magenta picture. What and where are the first checks to
make?

Voltage checks should be made at the tube base socket.
If green is lost, check at pins 5 (green first anode) and 6
(green cathode). Pin 7 is the green grid pin, which is
connected to the other two grid pins. Compare the
readings at pins 5 and 6 with those at the equivalent red
and blue gun pins. In all probability, the voltage at pin 5
will be much lower than the 400-900V specified. If so,
check the convergence panel to ensure that all three beam
switches are on. Leakage through these switches is ex-
tremely common and is the main cause for one of the
primary colours being absent. If a replacement switch is
not to hand, remove the faulty one and join the centre to
the top contacts or divorce the lower contacts from
chassis. The associated decoupling capacitors can go short-
circuit — if necessary check after disconnecting one end.
These are the ones on the convergence panel — those on
the tube base (spark gaps) are also not above suspicion.

If the first anode voltages are all above 400V, what else is
likely to cause the loss of one primary colour? We are
talking about sudden loss, not a gradual loss that could
throw suspicion on the tube.

Since the first anode voltages are correct it’s likely that
one of the cathode voltages is incorrect. One is probably
much higher than the other two. Note that the three RGB
output transistors are on the left-side video panel, at the
rear with heatsinks.

First check the relevant collector voltage to ensure that
the supply is actually reaching the collector. Then switch
off and check the suspect output transistor with an
ohmmeter to ensure that it’s not open-circuit base-to-
collector or base-to-emitter. This is the most likely situ-
ation. If the transistor is all right, check back from the
emitter to the preceding pnp driver transistor and if
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necessary to the npn transistor prior to this.

What are the weak links in the design of the RGB output
stages?

The,weak links are where the heat is. Apart from the
output transistors themselves, the thick-film unit used as
the load and biasing resistors in later models is a source of
trouble. Earlier models had three separate wirewound
load resistors which were much more reliable. The thick
film unit is similar to (but not the same as) that used in
the Pye 725 etc. chassis. They all tend to deteriorate,
giving intermittent results depending on which section is
affected. Change the unit if there’s the slightest doubt.

The picture is marred by regular vertical rippling, accom-
panied by a high-pitched twittering noise. This can be
caused by an open-circuit electrolytic on the power supply
panel, 'but what should be checked first?

It’s quite common for the core of L502 to fall out and
drop on to the decoder panel. L502 is in the 60V supply
line to the line output stage, and is located under the left
side of the swing-up panel. If the coil former is empty,
look below. Provided the set has not been disturbed, the
core will be found. Refit and lock it in firmly.

The complaint is of smoke and a smell of burning.
Inspection shows that some of the resistors on the conver-
gence panel are burnt. What's the cause?

There are two large wirewound resistors (R707/8) on
the panel. In the 3000 chassis both are 10£) but in the 3500
chassis one is 18{). When one of these resistors goes open-
circuit, current is diverted through small components
which are unable to bear the load. Hence the burn up. The
first move should be to identify the large, open-circuit
resistor and replace it, after which the burnt components
can be checked and replaced as necessary.

Christmas S tory

Bryon Pascoe

As Christmas approaches I recall last year’s events.

Mike phoned the day before Christmas Eve to say he
thought the tube in his Siemens colour set (FC211) had
gone. The set’s been a decidedly awkward customer and
the news of its failure so close to Christmas gave rise to a
sinking feeling in the stomach. A quick nip of the
Christmas booze, whilst the lady of the house wasn’t
looking, turbo charged the system however and off I went.
Mike’s wife came to the door and bustled me in out of the
cold, jand the usual conversation that always goes with a
TV breakdown followed. During this she said that Mike
had flnally given in to pressure and agreed that they could
have a video for Christmas — provided the tube in the telly
hadn’t gone. A challenge indeed.

So{wnth fingers crossed we set about the monster. The
fault turned out to be an open-circuit line flyback tuning
capacitor (0-01uF, 1-5kV) that had knocked out the
BU208. Mind you I went through three BU208s before
findm'g the cause. No wonder they sell them in tens
nowadays. Then smiles all round.

“I’ll bring a video along tomorrow, about 7 p.m.” I said,
bearing in mind all the other promises I'd made for
Christmas Eve. Topped up with four hours’ semi-conscious
slumber, I woke up to find the temperatures outside below
freezing. So on with the thermal underwear. Along with
all the other gear loaded into the estate car went two VHS
machines — I'd a full day’s calls ahead.

“Itll be after seven” I said to Mike’s wife over the
phone. “That’s all right, he won’t be back till 8-30” said
she. “By the way the telly’s 0.k. except when it goes very
bright and red.” That gut feeling again, with thoughts that
it may well be the tube this time.

I arrived at 8-45 and was again bustled inside out of the
cold.| Deposited one video in its sealed carton on the floor.
“You'd better check the set first. Shouldn’t think it’s very
much.” What confidence!

“No problem” I said as I pushed the loose tube base
connector back into place. What an engineer! More chat
as I slit the carton open.

“Easy to work?” asked Mike.
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“Piece of cake! Here we go” I said, touching the play
button. There was this ghastly whining noise as something,
inside the machine attacked the tape. “Faulty tape” said I
quickly as I managed to get the machine to present me
with the cassette and a long length of mangled tape. “It’s
that common is it?” asked Mike.

“Not really, but I've known it before.” I inserted my
own cassette containing a recording of a film I'd not yet
seen. That noise again! Touching the stop button didn’t
seem to have any effect.

“Machine’s got a fault. No problem, I've another one in
the waggon.” Out into the cold again, quick dive into the
muddle, extract recorder number two and dash back into
the warm. Unpack again, more chat, unwrap new cassette,
insert, touch play. Once again that noise as yet another
tape got done in. Gut feeling as I caught sight of Mike’s
expression. Beginning to run out of chat. “Got to be
something silly.” ““Sure has” said Mike.

Sweating now, and not all due to Mike’s central heating.
Look at instruction book. Print going out of focus. Keep
calm. Then it dawned. “I know what the problem is — it’s
the dew. You know, condensation” I explained to a
bewildered Mike.

Half an hour later after a drink and an uncomfortable
wait, I loaded another cassette. Touch play. That wel-
come, silky sound greeted my ears. Smiles all round and
an exchange of Christmas greetings, then off to the
homestead. Got back just before Christmas Day began.

A week later I pulled into Geoff’s garage. Whilst filling
up we exchanged Christmas business stories. Told him
about the video demonstration at Mike’s and he laughed
like a drain.

A couple of days afterwards Geoff brought his video in
for attention. It had a recording fault. Fixed it within an
hour and kept it for the night to watch that film on my
tape, since repaired with a large chunk missing. Down to
the garage the following morning, another cold one. No
Geoff, so I left the recorder in his office for him to take
back that evening. Phone rang just after eight. It was
Geoff.

“This recorder you were supposed to fix. It’s just
knackered my best tape” he bawled.

Immediate recall by me. “Remember what I told you
about the demonstration at Mike’s? Well, it’s just hap-
pened to you!”

“Oh no, the bloody dew” came the faint reply. Laughed
like a drain I did.
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Satellite TVRO $ ystem'

Part 3

This next part in the series deals with one way of handling
the audio signal. There are many 4GHz satellite signals
that can be received on even a small terminal such as this.
Unfortunately however there’s no single sound standard.
Some transmissions carry the audio on a subcarrier, some
use a different transponder entirely, whilst some use sound
in sync. The circuit to be described caters for the multitude
of different audio subcarriers in use, being tunable over
the range 5-5-8MHz.

By far the strongest signal receivable in the UK at the
moment comes from the Russian Gorizont satellite, which
is in orbit at 14°W (London coordinates 30° elevation,
198° true azimuth). The 3-675GHz spot beam can even
be received without a dish by just pointing the open end of
the waveguide at the satellite. This spot beam carries two
sound channels, the TV sound on a 7MHz subcarrier and
a radio channel on a 7-5MHz subcarrier. To achieve a
good signal-to-noise ratio, these two channels are both
compressed at the uplink and must therefore be expanded
again in the receiver if the correct dynamic range is to be
obtained.

The Sound Board

A block diagram of the tunable sound if. board is
shown in Fig. 7. It consists of two parts, a tunable phase-
locked loop to demodulate the signal and a
pilot-tone gain-controlled amplifier. An NE564 i.c. is used
in the PLL while the amplifier is built around an NE571
i.c.

Fig. 8 shows the PLL circuit. The sound subcarrier is

Components list — Figs. 8 and 9

Resistors: R30 95k4f C20  100uF, 16V
R1 5k6 R31 56k C21 470uF, 16V
R2 1k2 R32 10k C22  330uF, 12V
R3 47Q) RV1 1k C23 10uF, 12V
R4 470Q RV2 5k C24 -001
R5 1k2 RV3 10M C25 -001
R6 1k *13k+1k C26 -002
R7 1k  16k8-+200() c27 10uF, 12V
R8 18k  $100k/2M2 c28 01
R9 2k2 C29 0-22
R10 15k Capacitors: C30 100uF, 16V
R11 15k Ct1 2p C3t 01
R12 10k C2 100p C32 10uF, 16V
R13 5k6 C3 -01 C33 -01
R14 1k2 C4 100p C34 150p
R15 1tk C5 01 C35 150p
R16 2k2 Cé 100p C36 . -01
R17 10k C7 -01

R18 2k2 C8 -001  Coil:

R19 5k6 C9 01 L1 39uH
R20 14k* C10 -001

R21 14k* C 001 Semiconductor
R22 7kt C12 001 devices:

R23 1k C13 47p IC1 NE564
R24 6k2 C14 001 IC2 NE571
R25 3k3 C15 1uF, 12V IC3-5 747
R26 100k C16 1uF, 16V Tri-2 BC109
R27 95k4t C17 10uF, 16V D1 BB109
R28 100k C18 10uF, 16V D2 6-2v
R29 100k C19 100uF, 16V VR1 7805

Nick Harrold

taken from the output of the wideband f.m. demodulator
described in Part 1 — from the emitter of Tr3, Fig. 3. This
point is prior to any de-emphasis or filtering, which would
attenuate the subcarrier. The signal is first amplified by
Trl .and then fed via the drive level control RV1 to the
NES64’s input at pin 6.

As with the NE564 video demodulator described last
month (IC1, Fig. 5) the drive level is adjustable for
optimum quality output. The oscillator frequency is set by
varicap diode D1 in conjunction with C13 - RV2 applies a
variable d.c. bias to D1 for tuning over the required
frequency range. The audio output at pin 14 is fed to Tr2
for further amplification, up to a level of about 100mV,
before being fed to the expander circuitry.

Expander Circuit

The expander circuit is shown in Fig. 9. The audio input
is fed to pin 2 of the operational amplifier IC3a. The
output at pin 12 follows two paths.

The first path consists of a high-Q 11kHz tuned am-
plifier whose active sections are IC3b, IC4a and 1C4b. The
amplified 11kHz pilot-tone signal output at pin 10 of IC4
is at a suitable level to drive the rectifier circuitry in IC2
(input at pin 2).

Path two feeds the signal to the variable-gain section of
IC2 via the notch filter comprising IC5 and the associated
components. This notch filter is tuned to 11kHz and is
included to remove the annoying whistle that would
otherwise be present on the final audio output.

The processed audio output appears at pin 7 of IC2-and
is then passed to the de-emphasis network C31/R32. The
resultant audio is suitable for feeding to a good quality
amplifier.

RV3 sets the pilot-tone level. Simple switching is all
that’s necessary to enable the expander to be taken out of
circuit with a non-companded signal.

Construction

The PPL and expander circuitry were built on a double-
sided printed panel, with the tracks on one side and the
other completely covered with copper. The components
were all mounted on the copper-clad side. There’s no
reason why Veroboard should not be used, provided care is
taken.

All the supply rails should be adequately decoupled,
and the connections around the PPL in particular need to

Expander section
A

Pilot-tone

+ve level NkHz
_W. pilot-tone
amp
Tune
Sound lDC control
subcarrier 11KkH NEST!
input H
L geerigfj = notch - Variable-gain
Drive tilter amp Audio
d
Expanded output
SWi
NormalT
B753] —

Fig. 7: Block diagram of the sound board.
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Fig. 8: The PLL sound detector circuit.
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Fig. 9: Audio expander circuit.

be kept as short as possible. RV1 and RV2 are both front
panel mounted controls. Use screened cable for the input
and output connections to and from the board.

Any varicap diode with a nominal capacitance of 30pF
can be used in position D1. The type of varicap diode used
in colour decoder crystal oscillator circuits has been found
to work well. Types HC7007 and MV2108 are suitable
alternatives.

Construction of the expander circuit is less critical and
‘no problems should be experienced provided the leads are
kept short.

Tésting and Setting up

Assuming that a 12V supply is present, check that pin
10 of IC1 is at 5V. Connect a frequency counter to TP1.
When RV2 is rotated, the oscillator frequency should vary
over the range 5-5-8MHz, If this range cannot be
obtained, try altering the value of C13 slightly.

To check that this part of the sound board is operating,
connect a short length of wire to the input capacitor Cl1.
With RV1 set at maximum, shortwave broadcasting sta-
tions should be heard as RV2 is rotated. Alternatively,
coupling the input close to the video detector stage of a
conventional TV set should enable the 6MHz intercarrier
séund signal to be resolved.

Moving on to the expander circuit, check that the
voltage at the cathode of zener diode D2 is approximately
6V. Connect the output from an audio signal generator to
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input capacitor C23 and, with an oscilloscope connected to
pin 3 of IC2, tune the generator through the range
0-12kHz. A sharp notch should occur at 11kHz. Depend-
ing on component tolerances, slight adjustment might be
required to the values of R20/21/22 and C24/25/26 to
achieve this. ‘

Connect the oscilloscope to pin 2 of IC2 and again tune
the generator through the range 0-12kHz. This time a
sharp peak should occur at exactly 11kHz. Slight changes
in the values of R30, R27, C34 and C35 can be tried, but
be careful not to increase the bandwidth too much. This
part of the circuit has a Q of 100 and a bandwidth of
110Hz: these characteristics must be preserved if the
circuit is to function correctly. Too great a bandwidth will
result in spurious operation of the expander caused by
high-frequency speech sibilants etc.

Next couple the output from the PLL to the expander’s
input. Assuming that you are receiving the Gorizont
satellite, tune the PLL to 7MHz. With the expander
switched out, adjust RV1 for best sounding audio consis-
tent with minimum video buzz. Switch the expander into
circuit and adjust the amplitude of the pilot-tone signal
(RV3) so that the NE571 i.c. operates over the linear
portion of its gain range. A dramatic change in the signal’s
dynamic range should be noted when the expander is
switched into circuit.

A correction should be noted to Part 1, where the 38V
supply reservoir capacitor was shown in Fig. 4 with a
voltage rating of 35V instead of 64V.
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Servicing the Thorn 1600 Chassis

This solid-state monochrome chassis was used in three

~17in. transportable sets — the Ferguson 3831,
Marconiphone 4831 and the Ultra 6831. They date from
the mid-seventies. It’s a somewhat unusual chassis with a
simple half-wave mains rectifier, a ‘“‘dropper resistor”
assembly and a shunt regulator which is in series with the
line output stage (see Figs. 1-2).

Field Collapse

The most common fault is field collapse. The field
output stage was modified twice, so that any of three
circuits may be encountered (see Figs. 3-5). Failure of the
amplifier/output i.c. is the usual cause and for replacement
purposes Thorn supply the small module used in final
production. Whenever the chip has failed it’'s worth
checking that the supply is correct at 28V. This voltage
can rise if the shunt regulator is inoperative due to R157,

01

*Eysible .
Ft RI2 RNL  RI20

Nro—e—dAl 8 320 70 HT
! 1

I
AC | c97 CIo5
mains: - 200

1

\ (o

Fig. 1: Mains input/h.t. rectifier circuit.

John Coombes

which is part of the dropper assembly, being open-circuit.

If necessary check R108, C99, R109 and the scan coils
for being open-circuit, and C88, C101 and C102 for being
short-circuit. The height control R95 can also go open-
circuit, sometimes causing intermittent field collapse.

If the field hold control is set at one end of its track,
check the field oscillator transistors VI7 and VT8 (both
BC147) and the value of R88 (470k(2) which is in series
with the hold control.

No Results

No sound or raster can be due to several things of
course. First check the mains input fuse F1. If it’s open-
circuit, check the mains filter capacitor C97 and the h.t.
rectifier W24 for shorts. If the fuse is o.k. but there’s no
h.t., check sections R112, R114 and R120 of the dropper
assembly. If R112 (fusible) is open-circuit, check the h.t.
reservoir capacitor C104 which could be short-circuit.

Alternatively the trouble could be in the line timebase.
The first check is to ensure that the shunt regulator is
working, i.e. that there’s 30V at the junction of R146/
R156. No voltage here could mean that the line output
stage is inoperative. Check the e.h.t. stick rectifier by
removing the e.h.t. connector — beware of possible shocks.
If the sound then comes up, the e.h.t. stick (Thorn
recommended replacement type TS20-11HAC) could be
faulty or the line output transformer could have shorted-
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130 i J
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Fig. 2: The line driver and output stage circuits, with shunt regulator VT17/VT18 and associated components.
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Fig. 3: Field amplifier/output circuit used in early sets.
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Fig. 4: Modified field output circuit with VT11 added.
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Fig. 6: Field oscillator bias circuit modifications. (a) Early.
(b) With circuit shown in Fig. 4. (c) With Fig. 5.

turns (this can be intermittent, the set working for an hour
or so before loss of sound and raster). If there are still no
results, check the line output transistor for being short-
circuit and the driver transistor’s feed resistor R142
(fusible) for being open-circuit. The driver transistor
VT15 (recommended replacement type BF259) could be
short-circuit. Other possibilities are an open-circuit pri-
mary winding on the driver transformer T1 or shorted
turns on the line scan coils L.25/26.

A point to watch out for is the driver transistor’s base
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bias resistor R138 (470kQ) going very high in value. The
result can be a dead line output transistor or a very hot
one with the line output stage working at a very low level
of efficiency.

Set HT Control Inoperative

If there’s a normal picture but the set h.t. control R149
has no effect, check whether R157 is open-circuit. As
previously mentioned, this can contribute to failure of the
field timebase chip. The correct procedure for adjusting
R149 is to connect a meter (20k€2/V) switched to the 250V~
range between the junction of R158/C130 and the cath-
ode of W34 and then, with the brightness, volume and
contrast controls at minimum, set R149 for a reading of
140V.

No Sync

In the event of no sync, first check the sync separator
transistor VT9 (BF197). If necessary check C111 (270pF)
for leakage and C103 (0-22uF)/ R115 (3-3MQ) for being
open-circuit.

Tuning Troubles

Tuning troubles are not unusual. There’s a varicap tuner
(ELC1043/05 or Thom SC4) and a TAAS50 tuning
voltage stabiliser.. If RS (24k{2) which feeds the stabiliser
goes high in value the result can be no signals at all. In the
event of tuning drift the first suspect is the TAAS550 (ICS)
— check whether the voltage at the junction of IC5/RS is
varying. Beware however — this can be due to faulty
pushbuttons, and may affect one channel or several. The
other possibility for drift is of course the tuner.

Sound, No Raster

The most likely cause of sound but no raster is that the
BF337 video output transistor VT35 is open-circuit. The
recommended replacement is type BF258. Other things to
check if necessary are the video driver VT4 (BC147) and
the TCA270SQ detector/a.gc. chip (IC1). Check the
voltages around the i.c. carefully: if incorrect, replace the
i.c. The chip can be responsible for sound with a blank
raster.

Weak Signals

In the event of a snowy picture with noisy sound, check
the if. transistors VT1, VT2 (both BF196) and VT3
(BF197), the tuner supply resistor R13 (10(2) and the
tuner.

Sound Faults

For no sound, first check whether the 27V supply is
present at pin 10 of the SN76013ND-07 audio output chip
(IC3). If not, check R74 (561} fusible) for being open-
circuit and W19 (BZX61-C27) and C82 (470uF) for being
short-circuit. Next check whether the TBA120AS
intercarrier sound chip (IC2) is being supplied at pin 11
(13-5V). If not, check the feed resistor R46 (1k{2) and the
decoupler C58 (100uF). If necessary check whether the
loudspeaker (35€) or the output coupling capacitor C84
(220uF) is open-circuit. Either chip can be responsible for
no sound or distorted sound. The inter-chip coupling
capacitor C72 (0-22uF) and a displaced speaker cone are
other causes of sound distortion we’ve encountered.
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Long-distance
Television

Roger Bunney

The early autumn traditionally produces enhanced tropo-
spheric activity. Certainly tradition ran true to form in
1983. Prevailing high pressure towards the end of the
month gave excellent reception at v.h.f. and u.h.f. from
the 22nd to the 30th, though the ATV contest during the
weekend 10-11th unfortunately occurred during a wet and
depressing couple of days. Sporadic E propagation has
wained and was concentrated in the first part of the
month. SpE loggings are as follows:

6/9/83 TSS (USSR) ch. R1; RTVE (Spain) E2.
9/9/83 TVP (Poland) R1; MTV (Hungary) R1; ORF
(Austria) E2a; ARD (W. Germany) E2,
10/9/83 RTVE E3.
11/9/83 TSS R2.
12/9/83 RTVE E3; ARD E2.
13/9/83 RTP (Portugal) E2; RUV (Iceland) E3.
18/9/83 Unidentified ch. E2 programme material (1710
BST).
23/9/83 Many short periods of unidentified programmes
throughout the band. CST (Czechoslovakia) R1;
ARD E2.
24/9/83 Auroral activity throughout Band I. Programmes
and test cards, mainly unidentified.
26/9/83 As 24th.

The enhanced tropospheric propagation during the last
ten days of September gave excellent results for many
enthusiasts throughout the UK, with a high incidence of
tropospheric ducting in many parts. Here at Romsey for
example ORF ch. E9 Bruck (20kW e.r.p.) was logged on
the 26th at 0850 though other OREF stations were absent —
Bruck is close to the Hungarian border, a distance of some
830 miles. Later that same hour Switzerland ch. E35
(TSI) was seen, though the other high-power outlets were
not present, The various u.h.f. French channels (TDF)
spread into southern Scotland (over land paths), W./E.
German stations as usual swamped the eastern UK, and
farther to the north east many NRK (Norway) and SR
(Sweden) Band IIl/u.hf. signals were logged. Arthur
Milliken (Wigan) noted strong Swiss signals from Saentis
(TSI) on the 29th for example. Band III was very active at
1

Romsey, with W./E. German stations. The Belgian TV
services were seen in full colour in S. Devon, Presteigne
(Wales) and on the east coast, and NRK ch. E2 was
observed at several locations (rather an unusual logging).

The high-pressure system was drifting away by the 29th,
with rain spreading from the west. Thus ended what had
been a very rewarding period. Though good, the opening
can’t be classified as memorable or intense. U.H.F. recep-
tion from W. Germany was too selective — at my distance
it was necessary to seek out the signals. The increasing
problem now of course is the many UK u.h.f. channels
used for early moming TV programmes.

ATV reception at 435MHz proved exciting, with the
Belgian station ONSVW providing P4 level pictures at
Romsey on the 27th, along with another co-frequency
picture. Several UK stations, including G8LES (see later),
were also received. There were several reports of W.
German/Dutch ATV signals being received in E. Anglia.

There have been widespread reports of RTL (Luxem-
bourg) using the 5534 pattern (5544 with a clock inlay) on
ch. E7, with their new system B transmissions from a
newly replaced mast. Paris has been seen testing scram-
bled transmissions on ch. 5, in preparation for the Canal
Plus service. The 315m TV mast at Wavre, Belgium,
carrying v.h.f. and u.hf. aerials, has collapsed. Fortunately
the earlier mast was not dismantled, enabling the v.h.f.
services to be continued.

My thanks to Arthur Milliken (Wigan), lain Manzies
(Aberdeen), Simon Hamer (Powys), Brian Renforth
(Torquay), Nick Harrold (Southend) and David Moller
(Eastbourne) for sending in logs of their reception.

Chain Letter

A chain letter suggesting that if the recipient continues
the chain he will receive in short time over 1,000 picture
postcards is circulating in DX circles. My personal view is
that such activities should not be encouraged ~ I returned
the letter sent to me to the last name on the list.

News Items

Taiwan: The Chinese Television Service (CTS) in Talpel
recently opened its first u.h.f. transmitter on an experi-
mental basis, with some two hours’ programmes daily. The
intention is to provide an educational service on this
outlet.

Australia: It seems that the cultural TV services at.present
being transmitted in Melbourne and Sydney on ch. O are
to close on January 1st, 1985, leaving just the u.h.f. outlets
in operation.

Falkland Islands: There are rumours of a possible

Falklands TV service following the installation of a grade

Left: The Basque (N. Spain) ch. E33 Bilbao transmitter’s station identification slide — the transmitter was logged in the UK
(south coast] during the recent enhanced tropospheric conditions. Centre: Saudi Arabian ch. E7 test pattern. Right: Standard

test pattern used by Bulgarian TV — courtesy BDXC.
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A. Palfreyman’s aerial system at Sheffield.

B Intelsat ground station on the islands. The only TV
available at present is via cassettes.

E. Germany: The last Band I transmitter, Cottbus ch. E4,
is to close during 1985 when the DFF-2 service moves to
u.h.f.

Satellite TV

From the various US satellite/electronics magazines we
receive it’s evident that prices of satellite receiving equip-
ment across the Atlantic are falling fast. Most quality
systems now come within the $1,400-$1,700 bracket,
though a complete system comprising 6ft dish, mount/
support and the electronics has been seen for just $760! A
trade catalogue lists a 100° LNA with spun dish and
electronics at just $1,295. Reports show that 90 per cent
of home satellite receiver users live in rural areas.

On, the commercial front, Hugh Cocks (Bre Cottage,
Cripps Corner, Staplecross, Robertsbridge, East Sussex
TN32 5RY) is now offering a 4GHz receiver package
(elecl%ronics) for under £400 complete in the UK. The
receiver consists of a four-stage LNA and a double-
conversion converter with video and audio outputs, a.f.c.
to defeat the Gorizont 1 dispersal signal and an optional
audio expander. Further details of the KB1 unit are
available from Hugh (send SAE please).

Spectrum Changes

Gosta van der Linden reports that the re-engineered
French Band I service will have three channels instead of
four.ll These will be as follows: ch. 1 55-75MHz vision
carrier, ch. 2 60-5MHz vision, ch. 3 63-75MHz vision,
with|the sound carrier spaced 6:5MHz below the vision
carrier in each case. The Band III channels previously
referred to as chs. 1-6 are now known as chs. 4-9.

As mentioned last month, there are to be changes in
UK Band III spectrum use, taking effect from January 1st,
1985. These will present profound problems as far as UK
DX-TV operation is concerned. Considerable informa-
tion! including the frequencies for private mobile radio
use,’ is contained in a news release sent in by Robin
Crr?ﬁsley - it’s intended for PMR manufacturers. The
services will be restricted to mainland UK, i.e. excluding
Northern Ireland. They will give users “high quality
circuits” based on 50 per cent location and 90 per cent
time. Potential users are to be specified shortly by the DTI
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NEW FROM TRIAX — the 2000 range of low noise masthead UHF group
amplifiers, high gain (26dB) with low noise (2.2dB typ) within the prescribed
groups (A,B,C/D) and sharp cut-off in adjacent groups — ideal for fringe area use
and ‘non-local’ group amplification. The lowest noise UK group amplifier now
on the UK market with the high quality expected from Triax equipment.

NEW FROM TRIAX — Mast mounting UHF group filters — the 7000/F3
diplexes Group A {21-34) with B,C/D (39-68) into a single downfeeder;
7000/F4 combines chs.21—51 with chs.556—68. Typical throughout loss 0.8dB,
spur isolation typ. 30dB. Provides a DC pass on both inputs. Both 2000 and
7000 series units are housed in weatherproof, condensation-free high impact
grey plastic housings.

For all that's best in aerial technology, contact South West Aerials — the
reception {and DXing!) specialists.

Triax 2000 series low noise, high gain m/head amplifier (26dBg@2.2dB nf} £22.25
{state group reqd. A,B,C/D)

Triax 45013 wideband m/head amplifier, separate VHF and UHF

i/lp 1 common o/p, 22dB gain £16.75
{suitable Triax power unit 601/60A £11.20)

Triax 7000 series mast mounting filters; 7000/F 3, 7000/F4

{spec. above} each @ £9.45
Wolsey HG36 High gain multiple director yagi {18dBd),
state group A,B,C/D £32.80

The above prices include VAT, packing, postage/Securicor delivery. Customer
consultancy available — please include SAE with ALL enquiries. Access/Barclay-
card welcome, Send 54p for our 1983 catalogue.
South West Aerials, 11 Kent Road, Parkstone, Poole, Dorset BH12 2EH. Tel
0202 738232.

Allow 10—14 days for delivery of stock items.

TV LINE OUTPUT TRANSFORMERS

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

If the Transformer you require is not listed please phone.

RANK BUSH MURPHY DECCA
Z146 AB40 dual std mono 851 MS1700 2001 2020 2401 mono 8.00
Bush A792, A793 single std mono  8.51 | MS2404 2420 2424 mono 8.00
AT74 single std mono 850 | 1210 1211 1511 portable 11.50
ABI16 solid state mono 900 | GYPSY portable 11.50
Z712 T16a T16b mono portable 9.00 | CS1730 1733 colour 8.00
AB23 A823b AB23av colour 1000 | CS1830 1835 colour 8.00
2179 2722 series colour 10.00 | ‘30° series BRADFORD colour 8.00
T20a T22 series colour 1000 | 80 series colour 8.00
100 series colour 8.00
WINDING PHILIPS
T20A T22 551 | 210 300 series mono 8.00
320 series sofid state mono 8.50
G.E.C. 68 series colour 8.00
2047 to 2105 3112 to 3135 8.00 | G9 series colour 8.50
“GAIETY" FINELINE 8.00 | G11 series colour 14.98
2114 portable mono 800 | KT2 Lopt 9.00
3133 3135 M1501H portable mono  8.00 | KT3 Lopt 10.60
2:JI\GLLSTD hybrid colour 11.00 BT
INGLE STD hybrid colour 10.00 VC200 VC205 VC207 mono 8.00
SNy STD sold state %0 850 | \C300 VC301 VC302 portable  8.00
CVC1 CVC2 colour 9,00
FERGUSON HMV MARCONI CyS Vo CVE CVCS cobour 20
1590 1591 1592 1583 mono 8.00 | (vC30 CVC32 series colour 8.00
1612 1613 1712 mono 800 | CVCAQ series 14.56
1690 1691 mono 8.50
1600 1615 series mono 974 | LOP.T TESTER
3000 3500 EHT or SCAN 858 | Total Price including VAT. £16.79
e 1179 1 Tidman Mail Order Ltd.,
00 3300 11.82
9500 9600 9650 956 | 236 Sandycombe Road,
9800 TX9 TX10 POA. Richmond, Surrey.
Approx. 1 mile from Kew Bridge.
INDESIT,GRUNDIG, TANDBURG, Phone: 01-948 3702
TELEFUNKEN, FIDELITY, Mon-Fri 9 am to 12.30 pm.
KORTING, TYNE, B+0. © 130 to 4.30 pm.
Price on application. Sat 10 am to 12 pm.




N i you would ke to buy air-time on

Telex UK 268943 SATEL G

in Scandinavia or Nordic countries
Phone Firm lsdahl INT + 475 22002
Telex Norway 42777

Left: Caen FR3, ch. E28, réceived by John Tellick during the August enhanced tropospheric conditions. Centre: FuBK test
pattern in use by TSI, Switzerland. Courtesy Alexander Wiese. Right: UK Satellite TV caption received on cable in Helsinki via

the OTS-2 satellite. Courtesy Petri Péppénen.

and it’s expected that they will include those displaced
from Band II, which is to be emptied for further domestic
broadcasting, i.e. police, fire, ambulance etc. Other oper-
ators will be large concerns with multi-channel needs for
message handling or “common base stations providing a
service to users generally”. The frequencies listed last
month are suggested as a guide and have not been
finalised (there was also an error — sub-band 3 mobile
starts at 216-5MHz). The transmit/receive spacing will be
8MHz with a 1MHz guardband between transmit/receive.
The frequency allocations will be chosen to minimise
interference to continental services.

We are are present awaiting further information on the
future of Band I - indications are that the future use of
this spectrum will be delayed.

Cordless Phones

The use of the 49MHz cordless phone (which is not
approved by BT) is being closely monitored by the
authorities in certain areas. In a recent case a company
advertising 50 mile range cordless phones was visited by
BT and the entire stock seized, including information
identifying the importer. A vigilant DXer actually heard
the transmission at 49MHz by the owner, telling his staff
to “hide everything as there are a couple of BT blokes at
the door””! The authorities seem to be taking a firmer line
now that the 47MHz cordless phone band is in use.
From our Correspondents . . . .

A. Palfreyman has just started DXing in Sheffield, using
a twin-Triax u.h.f. grid system and a wideband Band I
array at the end of his house and a Grundig 6400 v.hf./
u.h.f. colour receiver. Between the end of July and the
present time he has received a large number of signals
including TVR (Rumania). The u.hf. aerials were in-
stalled just in time for the August tropospheric openings
which gave excellent noise-free colour from NOS (Dutch
TV) on various channels, also ARD (W. Germany) chs.
39 and 56.

A DX contact at present resident in Jordan within a few
miles of the ch. E3/6 transmitter mast has sent us a local
paper showing typical programme timings, as follows: the
Koran at 1730 local time then programmes with Arabic
news at 2000 and 2300 and close down at 2400. That
applies to the main (E3) JTV service. The “Foreign”

channel (E6) comes on air at 1800 (French) with 1900-
* 2030 Hebrew, 2030-2300 English and Arabic news
2300-2330.

Kevin Jackson (see October column) reports that dur-
ing “lift” conditions very good quality signals have been
received from Denmark and W./E. Germany using just a

90

Band III folded dipole at his ninth floor flat in Sheffield.
All channels through to E11 are resolved with ease. The
August Perseids gave him RAI (Italy) ch. D and SR
(Sweden) ch. ES!

Gosta van der Linden (Holland) reports that the AFN-
TV service at Soesterberg will be on ch. A80, which is just
above the European u.h.f. band at 867-25MHz (vision
carrier). The idea apparently is to prevent the local
populace viewing the programmes. He’s seen Rumania
using the PMS5544 pattern with “TVR-BUCURESTI”
identification in the lower black section, also the electronic
pattern favoured by DFF (E. Germany) though without
identification insert.

Amateur Television

I've received a long letter from Mike Sanders (GSLES)
providing information on his ATV activities. If any reader
receives vision with his call sign the signal will have come
from his home at Thames Ditton, Surrey. He operates at
10kW e.r.p. peak directional in the 435MHz band, using a
rotatable MBM88 (70cm) aerial, and at up to 1kW e.r.p.
peak in the 1240-1290MHz band (24cm) with a quad
stack of 23-element Yagis. The signals are fed via lin.
diameter coaxial cable with, at 430MHz, a twin Mutek
gallium-arsenide f.e.t. preamplifier providing a gain of
26dB with a maximum noise figure of 1-5dB.

144-75MHz is normally used for ATV communication
- the Daiwa SR9 receiver with appropriate crystal is the
cheapest means of getting this frequency - with visual
response via a camera. The 435MHz band is shared with
certain PMR users, and as a result ATV pictures some-
times suffer from interference. There are plans to establish
24cm repeaters, some a.m. and others f.m. — the eventual
aim is for all 24cm video to be f.m. From Thames Ditton
video exchanges are possible with stations in the Midlands
and along the south coast, with signal enhancement via
aircraft reflection!

Mike also transmits ATV from his car, with a range of
typically six miles at 435MHz. Flutter is particularly
troublesome and 24cm is to be investigated to see if f.m.
mobile working is better.

Any readers seeking further information on ATV, e.g.
BATC addresses etc., should drop a line with SAE.

Some days after receiving Mike’s letter I heard
G4HMG at lIver discussing TV on - 750 with a station in’
Somerset. I called G4HMG who suggested that a “one
way” video link would be possible, and in due course
grade P11} pictures were received from Iver over a most
difficult path. The local home counties’ ATV club is
G6HCT - write with SAE to Phil Miller, 33 Switchback
Road North, Maidenhead, Berks. Visitors are welcome.
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The Betamax Video System

Part 5

The low linear tape speed used in the Betamax system is
not conducive to good sound reproduction. An audio
frequency response of 50Hz to 8 or 10kHz, with 40dB
signal-to-noise ratio and 4 per cent distortion, is typical.

~ Whilst this is no worse than with many machines of other
formats, it’s unlikely to send a hi-fi enthusiast wild. Even
to the non-critical user, the shortcomings of VCR sound
are obvious on certain types of programme material. The
advent' of stereo sound, with narrower sound tracks,
tended| to degrade the signal-to-noise ratio further. Beta
Noise Reduction (BNR) was introduced to bring about an
improvement.

Beta Noise Reduction

BNR is in principle similar to the Dolby noise reduction
system. During record, h.f. enhancement is given to the
audio signal, the higher frequencies being boosted prior to
recording on the tape. The degree of h.f. boost is propor-
tional to signal amplitude in a manner that may be familiar
to vidéo men as the non-linear pre-emphasis used for the
luminance signal in current VCRs. The playback audio
amplifier has a non-linear, i.e. amplitude-dependent, gain
characteristic, with a falling h.f. response — the characteris-
tic is complementary to that of the recording amplifier.
Hence hiss, whose energy is largely in the h.f. part of the
spectrum, is minimised during playback — an impovement
in signal-to-noise ratio of up to 12dB is achieved.

A degree of “companding” (compression of the dy-
namic¢ range on record, with a corresponding expansion
during replay) is inherent in the BNR system. This can
have jthe effect of slightly raising the background noise
during quiet parts of the sound track, the subjective result
depending much on the programme material. There’s
been|some adverse comment about this in some quarters,
particularly where critical appraisal of BNR sound is made
by a listener used to audio hi-fi equipment. Longitudinally
recorded video sound will never be as good as conven-
tional hi-fi sound, but BNR certainly gives a worthwhile
improvement over the original Betamax sound system.

Beta Hi Fi

While BNR improves the signal-to-noise ratio and with
it the dynamic range of the sound signal, it will do nothing
for 'the other parameters of the sound system such as
bandwidth, distortion and wow and flutter. Further im-
provement can be achieved by a system called Beta Hi Fi.
This has been pionéered by Sony for use in the USA but
has not appeared in European machines. It’s quite revolu-
tionary in its operation, though something along similar
lines has been announced recently by Matsushita for VHS
system use.

The key to high-quality sound with a helical VCR
system is to record the sound helically as well in order to
get| the benefit of the much higher read/write speed. It
car’t be done at audio base band — whilst the octave range
wopld be adequate and the h.f. response fantastic, with 33
miceron tracks the signal-to-noise ratio and other important
characteristics would be very poor. As for video, a
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modulation system is necessary: the sound signal (mono or
stereo) is frequency modulated on to a carrier in the
region of IMHz, so that it sits in the sort of no-man’s land
between the outer sidebands of the f.m. luminance and the
colour-under signals. During playback the fairly narrow-

-band sound signal is selected by a sharp cut-off bandpass

filter before demodulation.

The system appears to work well, and the performance
figures quoted are very good — signal-to-noise ratio 80dB,
frequency response 20Hz to 20kHz and distortion 0.3 per
cent. To retain compatability with existing machines, the
sound signal is also recorded conventionally on longitudi-
nal tracks. The crunch is that the system is at present
limited to US machines working to the NTSC standard,
because the NTSC luminance and chrominance signals
occupy less bandwidth (and tape spectrum space) than
European signals. The reasons are tied up with the narrow
I and Q (chrominance) signal bandwidths and the 60Hz
field frequency.. In PAL standard machines the tape
spectrum is chock-full of video information, and on
playback the presence of sound carriers could cause
unacceptable beat and interference effects with the
sidebands of the luminance and chrominance signals.
Perhaps this gives some clue to the Matsushita “depth
multiplex” system, which is understood to be suitable for
European use.

Picture Channel Audio Recording

The PC (picture channel) audio idea is nothing to do
with recording TV sound but is available for use with
VCRs. For vision recording, a wide bandwidth and high
information packing density are required. Why not use
these desirable characteristics for sound? An adaptor such
as the Sony PCMF1 can be used to convert the incoming
audio signal to pulse code modulation for recording on the
tape helically. The adaptor samples the audio input at
about 44kHz (above Nyquist frequencey for the specified
20Hz-20kHz input) and produces a digital 14 or 16 bit
word signal chopped at TV line and field rate so that it's
recognised and accepted by a conventional VCR. The
digital signal is fed into the VCR’s video input and
helically recorded in the same way as a video signal — it
occupies virtually the same bandwidth. During replay the
VCR’s output is fed back to the adaptor (now acting in the
decode mode) and converted to base band audio. The
performance is impeccable, with 90dB dynamic range and
parameters such as distortion and wow and flutter being
virtually non-measurable.

The system doesn’t like VCRs, such as the Sony
SL8000 and Sanyo VTC9300, without a capstan servo. In
these machines the capstan speed during playback is tied
to the mains frequency and its stability is not good enough
to prevent distortion and dropouts on replayed audio. The
dropout compensator, so important for TV applications, is
not required in the audio PCM mode. In fact it degrades
the results, which is why later Sony VCRs have a PCM
switch to disable the DOC circuit. VCRs without this
facility will work with PCM audio but the performance
may be degraded, though not usually to the extent that it
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becomes noticeable. In all cases a high quality video tape
is recommended, of preferably no longer than two hours’
playing time, i.e. the L500. The PCMF1 adaptor works
perfectly well with VHS machines — with the above
constraints. The longitudinal audio track is left free for
cue, identification and announcement use.

Why the choice of two PCM modes, 14 and 16 bit? This
depends on the specification and performance of the
VCR. The 16-bit mode offers best dynamic range and
lowest distortion, and is suitable for machines such as the
Sony F1 and C9. For use with three-hour tapes or in
machines without a PCM button the 14-bit mode is
preferred, as it gives higher data redundancy and error
protection, at the expense of slightly reduced performance.

As with any system, an audio chain is only as good as its
weakest link. While PCM won’t degrade an audio signal, it
won’t improve it either! Why use it? The advantages seem

to be that off-air timed stereo radio recordings can be
made, unattended, for up to three hours, using the VCR’s
timer; as a transcribing machine for audio use there will be
virtually no quality degradation, even on multi-generation
copies; while in the professional audio field performance
better than that of a conventional quarter-inch tape audio
machine is provided. The cost of the PCMF1 is around the
four figure mark however, so we won’t be coming across
many of them in domestic environments. To realise and
justify a 90dB signal-to-noise ratio with an audio signal
you would need to be in a sealed cave under a mountain at
night, having killed off all insects and cut off your blood
circulation . .. How ridiculous to buy stereo equipment
with low distortion and high signal-to-noise ratio for use in
a car, which is moving most of the time - ambient
conditions will in these circumstances offer a signal-to-
noise ratio of maybe 20dB, but I digress.

SURVEY OF BETAMAX VCRs TO DATE

To round off this series, there follows a brief run down
on the main Betamax VCRs that have been sold in the
UK. There are three main manufacturers, Sony, Sanyo
and Toshiba. There’s not been much “badge engineering”,
the main exception being the Bush Model BV6900 which
is basically the Toshiba V5470B.

Sanyo

VTC9300P and -PN: Large, piano-key operated single-
motor machines. Notable as being amongst the first
domestic consumer products to use a microcomputer i.c. —
it operates in the clock/counter circuit. Three-day, one-
event plus serial timer and simple colour picture-pause
facility (see Fig. 7). A wired remote pause control is
provided, but the VCR/aerial switch is inconvenient.
These machines commonly sold at-under £300, and in
doing so did much to increase the Betamax system’s share
of the market.

These models have a well-known tendency to shut down
due to failure of the 12V regulator transistor Q702 (on
panel W3). A reliable substitute is the TIP41.
VTC5600P: An attractive looking machine with sloping
front and touch controls. Full infra-red remote control and
a one-week five-event timer. Simple pause in colour and a
slow-motion facility (25 per cent of normal play speed) are
provided. A comb-filter circuit for luminance crosstalk
cancellation is fitted.

These machines have proved reliable in service, and
such faults as have occurred seem quite random in nature.
VTCS300P: A light and relatively slim machine for its
time, with direct drive motors and light touch control
including the eject function, performed by a solenoid.
One-week one-event and serial timer. The tape counter is
mechanical, in contrast to earlier models. Simple picture-
pause facility with colour. Luminance comb filter circuit.

Apart from an occasional aversion to worn tapes, few
troubles have been encountered and reliablity is reason-
ably good.

VTCS5000P: A touch-control replacement for the early
VTC9300 series, aimed at the same economy end of the
market. All secondary mechanical functions on the deck
are performed by the loading motor via a threading ring.
Light and small with very low board and component
count. Eight-day one-event timer with serial facility.
Monochrome pictures during simple still frame and pic-
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ture-search modes. Fluorescent tape counter/clock display,
as on early models. Luminance comb filter circuit.

At the time of writing these machines are too new to be
able to assess their reliability. It promises to be good,
though I've had one or two instances of random blowing
of the mains fuse and the odd failure of infra-red spool
rotation detectors.

Sony

SL8000UB: The first-Sony VCR on the UK market.
Pinao-key operated and fairly bulky single-motor ma-
chine. Three-day one-event timer. Simple picture-pause
with colour. Wired remote pause control. TV-video
switch.

Like the early Sanyo VCRs this machine was built to
last! There are few common faults that routine mainte-
nance will not cure. A tendency to shed drive belts is
sometimes apparent now these machines are a few years
old — a set of new belts will cure this. An occasional fault
encountered is sudden stopping of the machine during
forward, fast forward or rewind: while this can be due to
the CX141 syscon chip, or even to the tape-end sensor
coils, more often the joints and connections to the end
sensors or the associated presets RV701/2 are responsible.
Another potentiometer that’s prone to intermittency is
RV14 on the Y/C panel: this causes spasmodic colour-
lock trouble on replay. The luminance and audio signals
are mechanically switched between record and replay:
the slide switches can be a source of trouble, causing
intermittent audio and picture break-up or dropout.
Cleaning of these switches is difficult, so replacement is
recommended.

SL808OUB: As for the 8000UB, but with cue and review.
The picture and sound are disabled in these modes, which
serve to avoid the need to disturb the play and stop keys.
A simple form of automatic tape search was also incor-
porated in this machine — a cue signal is recorded at each
operation of the record key. In the fast forward or rewind
mode, selecting automatic picture search will initiate stop
at the first cue signal.

SL3000UB: Piano-key portable with direct drive head
drum and an early form of clean assembly edit facility.
Gives good results when used with HVC2000P camera.
Not a very common machine, at least in my part of the
world!
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SLC7UB: Fairly large touch-controlled machine with
sophisticated electronics. Two-week four-event timer. Full
infra-red| remote control of all deck functions and broad-
cast champnel selection. Self-seek u.h.f. tuning with twelve
preset stations. Picture search (cue and review), triple
speed, still, slow motion and frame-by-frame advance — all
in colour, but noise bars visible in search mode (in the
other trjck modes the noise bars are shunted to the top
and bottom of the picture by the capstan servo). Auto-
matic tape programme search, as described for the
SL8080, Luminance comb filter circuit. Clean assembly
edit facility. Autorewind at tape end.

The C7 has a switch-mode power supply to provide the
main 12V power lines within the machine — the first
application of this principle to a domestic VCR so far as 1
am aware. In spite of this it’s not a light machine.

Condidering its sophistication and high component
count, the reliability of the C7 is good. I've had a few cases
of micro-madness in the syscon circuit. Diagnosis is not
easy, and in one or two cases I had to return the machine
to Son:.y for servicing. The one weak spot mechanically is
the fri.ction drive system for fast transport (fast forward
and rewind). The symptom is that the spools will slow
down and maybe even stop in these modes. Cleaning the
appropriate friction surfaces and idlers will effect a tem-
por. cure, but the permanent solution is to fit the
modifjed idler kit supplied by Sony. It’s not expensive or
difficult to fit — for machines up to serial no. 355300 the
part :i is A6706-348-A; for serial nos. above 355300 it’s
X3653-315-0.

SLC i B: Similar in appearance to the C7 but aimed at
the middle sector of the market — its more modest price
tag reflects the absence of some of the features incor-
porated in the C7. Touch button controlled. Remote
control by optional wired handset RM75T. One-week
one-event timer. Monochrome simple still picture and
monochrome visual search (cue/review). Clean assembly
edit facility.

Reliability is good, but rewind modification kit remarks
abovle are also applicable to this machine. All C5s will
take kit A6706-348-A.

SLC6UB: Sony’s first UK front-loading machine. A mid-
dle-of-the-market model with pleasing appearance — the
front styling is more conventional than Sony’s earlier
touch-control VCRs described above. One-week one-
event timer. Two options for remote control: simple wired
RM72 handset offering picture search and pause, or “bolt-
on” infra-red receiver kit RM-C6K which passes the same
simple commands via an infra-red link. Picture search and
simple still frame in colour. Luminance crosstalk comb
filter circuit.
The C6 has not been around long enough to establish
any nasty habits, but the part no. for the rewind kit is A-
1 6706-391-A. A few cases of failure to eject have been
reported — this is caused by failure of switch $7103 on TT-
2 panel.
SLF1UB: A small, high-technology portable VCR with low
poer consumption. There’s a wide range of accessories
fox location work. It’s a dual-purpose machine in that the
st)?]ed-to-match tuner-timer TTF1UB completes the
ensemble to make up a full-specification “static” system.
Where applicable, the following remarks apply to the
combination F1 system. Light-touch controls. LCD tape
time elapsed counter. Two-week nine-event timer. Full-
function remote control. Clean edit facility. Picture search.
Simple still, slow motion, frame-by-frame, double speed,
normal and slow-backwards playback modes, all in colour.
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Go-to-zero facility.
SLC9UB: Magic! The current top-of-the-range domestic
machine. A slim and well styled front loader. Stereo sound
and BNR. Full-function remote control. Light touch con-
trols. Two-week nine-event timer. Eleven times normal
speed picture search in colour, with only wire-thin
mistracking bars. Very good still frame. Colour replay in
continuous forward or reverse at double speed, normal
speed, one fifth normal or one tenth normal, plus slow
motion and‘frame-by-frame advance. Programmed APS
with up to nine cue points. Tape time elapsed counter.
Go-to-zero facility. Auto back-space clean editing. Tape
remaining indicator. Self-seek u.h.f. tuning with automatic
sequential programming of station memory bank. Lu-
minance comb filter. Switch-mode power supply. Seven
microcomputers and extensive use of LSL

The C9 uses a lot of advanced technology, both me-
chanical and electronic, to achieve the highest specifica-
tion to date for a domestic VCR - its performance is very
good indeed, and every review I have read is full of praise.

Toshiba

V5250B: This is identical to the Sony Model SL8000UB.
V5470B: Piano-key operated with TV-video switch. A
little smaller than its Sanyo and Sony contemporaries, and
unusual for its vintage and type in having three motors,
one for direct drive of the head drum. Several other
features not usually associated with piano-key machines
are also incorporated. One-week three-event timer. Soft-
touch station tuning. Still frame in colour with the noise
bars shunted out of the picture. Colour picture search.
Trick speed replay in colour, continuously variable from
still to double speed. Digital capstan and head servos.
“Programme quick select” facility, similar to the auto-
matic tape search system used in the Sony SL8080UB.
The capstan motor can be a weak spot in this machine,
the usual symptom being wow or flutter on sound - bad
cases will also give rise to lateral picture instability. Before
condemning the motor it’s worth checking the machanical
alignment of the tape path and the condition of the play
idler. Intermittent shutdown during a timed recording can
occur: to cure this, change R619 (servo logic panel) to
330k{2. Intermittent shutdown of the deck functions may be
due to IC501 or the stop microswitch — the latter can
cause full stop regardless of which keys are pressed! The
record/playback switch S101 can cause intermittent noise
and picture breakup if it’s dirty, maladjusted or worn.
V8600B: Fairly bulky touch-controlled VCR with four
video heads. One-week three-event timer. BNR sound
system. TV/video switch. Programme quick select feature.
Comprehensive wired remote control. Picture search at
seven times normal speed. Excellent colour pictures in the
still and slow-motion modes due to the four-head system.
Double-speed playback. Auto rewind at tape end.
Reliability is good, and stock faults are mainly confined
to solenoid trouble and the failure of Q661 (servo/logic
panel). The latter fault removes the u.h.f. output on
replay.
V9600B: Toshiba’s first front loader, with radically
restyled presentation. Aimed at the lower-price end of the
market. This machine has something of a VHS look about
it! Three-day one-event timer. Mechanical mode switching
by loading ring, similar to the Sanyo VTCS5000. Provision
for wired remote pause control (optional extra). Simple
still frame, slow motion and picture search, all in colour.
Touch-button sequential channel selection.
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‘Who's
Cognizant?

Les Lawry-Johns

I used to be, but it seems I no longer am. This makes even
the most simple job long and tedious.

For example I spent a lot of time trying to find the cause
of horizontal black lines appearing intermittently across
the picture of a Bush set fitted with the T20 chassis. At
last I gave up and sent the chap off to Geoff for a second
opinion. Within an hour Geoff phoned to ask me if I was
all there as he’d put it right in minutes. It was the tube
base arcing at the focus pin of course. We all know that
one — I keep a dozen tube bases in stock for just this
reason, and often lend one out to the simple souls who
omit to do so. But I didn’t recognise the symptoms myself
(cries of “retire, retire!”).

No Sound

Then look at last Sunday morning. We are around for
only an hour or so while we make up (cook says Mr. Lord)
the books and clear up the mess left over from the
Saturday madness, before we make ourselves presentable
to go and collect the sea food ‘and play our Sunday card
game. Just as Honeybunch and I were playing an innocent
game of truth or dare however this chap came in with a
Thorn 1590 portable (Ferguson Model 3816). He said it
had no sound or picture.

Without further ado I whipped off the cover shell and
checked the L.t. fuse. It was o.k. So I checked the mains
input fuse, which was also o.k. Next I plugged in and
switched on. The tube lit up and so did the screen. With
an aerial connected it produced a good picture.

“Fancy that” said the chap, but I was already on the
track of thé no sound condition. Check the speaker and
headphone socket. Check the voltages in the audio output
stage, then in the bias, driver and audio amplifier stages. I
injected an audio signal at the base of the audio amplifier
transistor. Loud and clear... So I began to think dark
thoughts about the preceding chip. Before going further I
injected the signal at the centre tag of the volume control.
No sound. Turn up the volume control and the sound is
loud and clear. “Had to make sure” I explained, “why
don’t you take it to an expert next time instead of a moron
like me?”

The G11

Now everyone knows their G11s. I mean everyone. A
lady phoned to say that her Philips CTV had broken down
with a white line across the screen and that she couldn’t
bring it in because it was too heavy. So I arrived with a
complete case of G8 and G11 spares. It was a 26in. G11.
Now any fool knows that field collapse is due to the
TDA2600 i.c., with perhaps the 800mA fuse gone as well,
and that the 470uF h.t. reservoir capacitor is possibly
responsible for the chip and maybe the BU208A failing.

I whipped open the spares box and rummaged around
for a TDA2600. Looked here and there until she picked
one up and asked “is this what you’re looking for?”” Oh
dear, but I took it from her gratefully. Next unsolder the
heatsink and remove the faulty chip. The solder hadn’t
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been disturbed, so I presumed it was the original one. I
was surprised to find one pin folded upon itself: it had
obviously made contact, so I fitted the new chip and
checked the fuse which was intact. The 470uF reservoir
capacitor was a red one and had been sparking at the
rivet. In went a new one. “This would have caused you
trouble later” said I, “so it's better out than in.” “Of
course” she agreed. As all seemed to be in order I
switched on. The raster came up with incomplete field
scan and collapsed, tried to build up again and collapsed. I
checked the voltages: the 40V supply was smooth, but the
voltages around the chip rose and fell together. Tried this
and that to no avail. “I'll pop it back to the shop where 1
can check it more thoroughly” said 1.

Off came the frame and I lugged the set out to the car,
trying not to huff and blow. Back on the bench I checked
the associated components, having fitted another
TDA2600 just in case. Everything checked out o.k,
though the voltages were all over the place of course. The
new chip then went short-circuit and blew the fuse. I
checked the voltages with no chip in: all were as expected
and steady. Another chip was fitted and the comedy
continued. The evening shadows fell, my spirits with them.
At last I gave up.

In a dream I saw someone holding a TDA2600 with
one leg folded up, and wondered what this foretold. Next
morning I paid a visit to my friends Don and Raymondo. I
told them how upset I was and why. “It’s the holder” said
Don. “It’s the holder” said Ray. What wise boys they are.
Of course it was the quil to dil chip holder. The folded up
leg on the old chip had opened up the clip so that a new,
unfolded leg couldn’t make proper contact. All was well
when a new holder and a new chip were fitted.

I rushed the set back to its owner. She saw me puffing
up the path with it and opened the front door. There she
stood, making it difficult to enter. I tried to get past but
the set, and she, got sort of jammed in such a way that I
felt embarrassed. “Awfully sorry” I gasped. “Don’t worry
about me, just push through.” If it had been a bloke I'd
have told him to .. off out of the way, but I didn’t like to
as she was a lady. So I pushed back on her to make way
for the set. It was now obvious to me that she was a lady,
but I didn’t linger long. In went the set, pulling me with it,
while she still stood against the door jamb as though
nailed there. I think the edge of the frame just ran down
her backbone and she was frightened to move in case she
broke in half.

So ended another right muck up. Anyone else would
have thought about that folded up pin, but all I could do
was to dream about it.

A Right Pair

Then look what happened when I went to fix a set that
wouldn’t tune properly. I got it tuned all right, but when I
came to leave she asked me (another lady, who’s a friend
of ours) how much. Didn’t want to charge her at all, but I
didn’t want to offend her either. So I said a pound. She
gave me this, commenting that it was obviously not
enough for the call, and went out to the kitchen to get
something else for me.

She came back with two large pears and suggested I put
them in my box. There wasn’t room for a peanut, so I put
one in each trouser pocket. I felt a bit uncomfortable
whilst driving back, but soldiered on. When I got back and
went into the shop both legs were soaking wet and my
trousers had changed colour. Ever helpful, Honeybunch
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said “couldn’t you wait?” “Margaret sent us some pears” |
tried to explain, showing her what was left.

Birds

In came this pretty young girl with a radio cassette. So I
thought; I'd show off a bit and do it whilst she waited. It
was used on mains only, so I checked across the plug pins
and found that the transformer’s primary circuit was
intact. Off came the back to check the fuses. Both the
mains and the Lt. fuses were intact, so I plugged in to see
what we had or didn’t have.

There was a.c. from the transformer to the bridge
rectifier. There was about 10V d.c. across the reservoir
capacitor. A lead went from this point to the mains socket
for switching purposes, and there was no output from the
switch. “Simple” said I, “got it now.” Since battery
operation was never used, and indeed there was no sign of
a negative lead from the battery compartment, I shorted
the switch contacts across, expecting the set to burst into
life. It/gave a grunt and the 10V reading dropped to zero.
“There’s probably a short and it's probably blown the
fuse” I said, with a sickly smile. The fuse was intact. I
removed the screwdriver from the switch contacts and the
10V réappeared across the reservoir. I removed the mains
plug and prepared to look for shorts. There were no shorts
and the 10V remained across the reservoir. Since the
voltage was still present I thought that the bridge had
charged the reservoir and that all was well in this depart-
ment. I again shorted the switch contacts and the 10V fell
to zero. “I'll leave it with you then” said the girl, “and call
back later. Perhaps you'll have got someone else to see to
it in the meantime.”

I stared at the set and called it a nasty name, like I call
the bird when it goes to bite me. Once again I plugged it in
and the 10V appeared at the reservoir. It remained there
until i I shorted the switch, this time with a permanent
soldered connection. There was no voltage at the reservoir
capacitor but there was at the output from the bridge
rectifier, half a millimetre away. I applied the iron to the
seemingly perfect joint and the radio burst into life. How
the bridge had charged the reservoir capacitor across a
high'resistance gap had once more fooled me.

I mentioned a bird just now. It’s taught me the meaning
of the term “bird brain” you see. A while ago one of
Honeybunch’s relatives was posted to Northern Ireland —
he’s'in the army. Anyway, he thought the bird wouldn’t be
safe, so he gave it to HB who he knew would be crackers
about it (true). It's not very old, about six months, so HB
says we’ve got to be patient with it. It’s a very handsome
cockatiel. HB calls it Crystal and I call in Grumpy, and
because of our cat we have to keep him upstairs. So for
the; best part of the day he’s on his own though he gets
plenty of attention from six o’clock onwards. HB talks to
him continually. “Who’s a clever boy then?”, “there’s a
pretty boy” and all that sort of thing. He’s yellow and
white with orange patches on his cheeks. I add my terms
of endearment - “who’s a made up ponce then?”

In spite of all this loving attention he remains wary,
suspicious and downright spiteful. He pecks through his
millet at a great rate then squawks for more. When HB
tries to give him more he attempts to bite her. I've told her
to put him on iron rations for a week to teach him to be
grateful but she’ll have none of it.

lAll right, so he’s mentally disturbed. Something nasty
must have happened to him when he was younger. Yes.
He was hatched.
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next month in

® THE LUXOR SX9 CHASSIS

The main idea behind the new Luxor SX9 is to
provide as flexible a chassis as possible. ft will
drive 20, 22 and 26in. c.r.t.s, features frequency
synthesized tuning with 99-channel access and
29-channel storage, offers teletext as an option,
has a scart socket fitted as standard, and with the
addition of an extra module is suitable for direct
satellite reception. Amongst the circuit features
are parallel sound and a Motorola single-chip
(type TDA3301) decoder with automatic black
level control. Some rather interesting techniques
are used in the digital side of the set, and we'll be
concentrating mainly on these.

@ SERVICING THE SONY SLC7UB

The Sony SLC7UB is one of the most complex
VCRs to have appeared on the market and can
produce some puzzling faults. David Botto pro-
vides a guide to various -fault conditions, con-
centrating on the electronic side. |

® TEST CARDS FOR CHRISTMAS :

The festive spirit takes over with the BBC's cap-
tions and test cards' at Christmas. Keith Hamer
and Garry Smith provide an illustrated account of
some of the unusual test patterns seen in recent
years.

@ SERVICING FEATURES
We've many hints and tips to pass on in the
regular VCR Clinic and TV Fault Finding features.
S. Simon deals with the Thorn 8000 and 9000
chassis in his Q and A guide.

@ AUTO CHANNEL SCANNER

When you’ve several channels to choose from it's
an advantage to be able to monitor them sequen-
tially. For this purpose James Dilworth devised
an auto channel scanner system that selects one
channel for about ten seconds then changes to
the next and so on, each channel being
monitored at least once a minute. If an interesting
programme is seen, a switch is thrown and the
set resorts to normal channel select operation.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

Please reservel/deliver the January issue of
TELEVISION (90p), on sale December 14th, and
continue every month until further notice.




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 97 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.

SONY KV1820

The fault is no sound or raster. On initial investigation the
chopper transistor and its driver, also the surge limiting
resistor R602, were found to be faulty and were replaced.
This restored the h.t. supply, but at only 45V instead of
135V. The start-up diode D612 then went open-circuit.
The h.t. rose to 135V after this, but kick-starting the line
oscillator with an 18V battery reduces it to 45V again.

Since the power supply seems to be able to produce
135V off load, it’s likely that the fault is in the line output
stage. On occasions we’ve found that the trouble was due
to a defective efficiency diode (D806). The best course
would be to supply the set via a variac, measuring the h.t.
current as the mains input is increased. With the h.t. at 60V
there should be a small picture and the current, monitored
at pin 1 of connector CNF3, should be around 200mA. If
i's more, check the line output stage by disconnecting
items in turn, starting with the tripler and yoke. If the
current is much less than 200mA, concentrate on the
power supply unit, if necessary disconnecting the over-
voltage and excess-current circuits while monitoring the
h.t. current as before.

PHILIPS N1501
This VCR produced sharp, steady pictures on my 19 and
12in. Bush monochrome sets until recently. Now there’s a
flickering effect — on the 19in. screen the whole picture
fluctuates sideways by some quarter of an inch, affecting
all verticals. The tape path has been checked and cleaned.
There seems to be a variation in either the head or the
tape speed. If the fault is present in still frame, check for
wear in the head lower bearing and lubricate this. If the
movement of the picture is regular, the head servo ripple
preset R214 on the servo panel needs adjustment - a
scope is required for this. If the fault is not present in still
frame, check whether the movement corresponds with the
pinch wheel revolutions: if so, replace it. The tape servo
ripple preset R252 may need adjustment. Failing this,
check that both the head and capstan motors are ab-
solutely free — the bottom bearings tend to become tight.

THORN 8000 CHASSIS

A brilliant white line appears about three quarters of an

inch below the top of the screen — it’s some +zin. deep..

Adjusting the height control reduces the brightness of the
line and moves it to near the top, where it appears as
foldover. The set operates correctly in every other way.

This sort of problem is usually caused by trouble in the
top half of the field output stage. Check the 2N6178
output transistor VT401, diode W413 in series with its
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base, and the flyback clamp diode W414. If necessary,
check the bootstrap capacitor C438 (10uF) and the bias
diodes W411/2.

KORTING HYBRID COLOUR CHASSIS

The problem is lack of width — the picture is only five
inches wide. The resistors in the width circuit are all o.k.
and the line timebase valves and the electrolytics in this
area have been replaced. The line output stage derived
voltages are all low, and the PL509’s screen grid voltage is
only 140V instead of 225V.

The low screen grid voltage suggests that either the feed
resistor R424 (2-7k{) has gone high in value or the
decoupling electrolytic C422 (25uF), which is mounted off
the board, is leaky. In this case the PL509 will be running
cool. If the valve is running hot, the drive waveform could
be incorrect. Check C419 (220pF) in the shaping network
for open-circuit and the line oscillator’s anode circuit
resistors R416 (47k{2) and R417 (8-2k{Q) for changed value.

DECCA 80 CHASSIS

The line shift control VR403 won’t move the picture left.
Despite the control being at one end of its range, there’s a
quarter inch gap down the left-hand side of the screen.
I’ve tried replacing the control and the two diodes which
produce the shift voltage.

The shift control should provide correction in either
direction and despite your problem is probably working
correctly. First check the purity, then set up the line hold
control VR321. This is done by shorting the test pins
adjacent to R306, then adjusting VR321 for vertical bars.
Remove the link and the problem should be resolved, with
adjustment of VR403 as necessary.

GEC HYBRID COLOUR CHASSIS

The picture is sharp and the geometry good, but there’s
smearing and streaking across the screen, the effect
varying with picture content. Reducing the setting of the
contrast control removes the smearing but leaves a green
tint over the whole screen. When the contrast control is
turned up there are usually two faint, broad blue bands
which vary with picture content.

This sort of thing is usually due to clamping problems at
the c.r.t. grids, and is aggravated by grid current in a soft,
gassy tube. Try three new PCL84 colour-difference out-
put/clamp valves, and check the three 8-2M{2 triode clamp
anode load resistors. If there’s no improvement,
reactivating the tube may well make a big difference. If
the tube is past it, the only viable solution is to fit a
regunned replacement.

SONY KV2000
I initially found that the chopper transistor Q607 was
short-circuit. After replacing this there was a quick rush
of e.h.t. and sound (e.h.t. top cap disconnected), then the
protection circuit came into operation. Overriding the
excess current trip by temporarily shorting out C610
produces an h.t. of 100V instead of 135V — this cannot be
controlled by the preset. With no load the power supply
trips about once a second. All the semiconductor devices
in the power supply and the line output stage appear to be
o.k., checked with a meter out of circuit. It’s difficult to
know whether the power supply is faulty or overloaded.
Check the current flowing on load at pin 1 of power
supply connector F3. If it’s in excess of 400mA, the line
timebase is in trouble. Unload the line output transformer
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gradually — start by disconnecting plug E to isolate the
e.h.t. transformer. If the current consumption is less than
400mA, lconcentrate on the power supply. We’ve known
thermistor Th602 and zener diode D605 in the error
amplifier circuit, and the chopper transistor’s emitter
resistor R628 (1£}, 1W), cause trouble in this department,

THORN 9800 CHASS/S

There’s|an intermittent fault on this set. At switch on the
picture"is normal, but after a time that varies between
three quarters of an hour to an hour and a half the height
reduces to about three inches. Sometimes the fault doesn’t
appear for two or three days. If the set is left switched on
the fault goes after a time that also varies. Switching the
set off and allowing it to cool makes no difference.

We've seen the fault on this and other chassis — it’s
usually|due to dry-joints around the pincushion correction
transductor. Carefully check the connections to T501 and
the phase coil L505.

Wl\l? qr | 4
dh
- CASE

252

There are many traps for the unwary in television servic-
ing, as most of our readers will know! What appears to be
something obvious can turn out to be obscure, while
conversely sometimes the most difficult looking faults can
be caused by something simple. In much modern domestic
electronic equipment several diverse faults can produce
the same symptom as far as the user is concerned -
examples include the “no deck functions” condition with a
VCR and the “dead set” condition with a TV set.

As an illustration, we were recently confronted by a
Bang and Olufsen set fitted with the 5000 chassis. The
symptom was a pumping effect, the power supply switch-
ingion and off at about one second intervals. When this
sort of thing happens, it’s important to observe all the
symptoms carefully so that the fault area can be narrowed
down as far as possible. The technician dealing with the set
noted that once the picture tube had warmed up a
contracting raster was visible on each pump cycle, and that
a corresponding burst of sound was present each time the
h.ti line perked up. This suggested that the receiver and
timebase sections of the set were in working order, and
that the problem lay in the power supply itself.

t was known that the power supply incorporates over-
current and over-voltage protection, designed to pulse the

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

h.t. supply in the presence of abnormal conditions. If the
e.h.t. or Lt. line voltages rise significantly, tripping will
occur: a likely cause is excessive h.t. voltage. An AVO 8
was accordingly hooked on to the main 172V h.t. line as a
check. The meter needle peaked at just 94V at each pump
cycle, so the possibility of excessive h.t. voltage was
discounted and other avenues were explored. No ab-
normal current was flowing through the sensing resistor
6R27, and shorting it out experimentally had no effect on
the symptom.

Pursuing the possibility of a protection circuit fault, the
technician next warily turned off 6TR6 by linking its base
and emitter leadouts, whereupon the pumping action at
once stopped. This confirmed that the tripping action was
being initiated by this transistor, and now that a stable
picture was present it could be seen to be considerably
overscanned in both the horizontal and vertical directions.
Suddenly everything fell into place in the technician’s
mind and a diagnosis was made with little more ado. What
fundamental error had been committed during the inves-
tigation, and what was the true cause of the fault?

ANSWER TO TEST CASE 251
— page 41 Jast month —

Last month’s “confessions from a workshop” described
an elusive and spasmodic line whistle coming from within
a new Hitachi Model CPT2028, and the heroic attempts
to track it down by component substitution. The whistle
was still present after replacing the chopper, line drive and
line output transformers, leaving us at something of a loss.

The culprit was finally traced by resorting to something
very similar to a feather with which, believe it or not, we
gently brushed relevant areas of the chassis. Full marks to
the feather, for it discovered that the offending whistle was
coming from FB701, a ferrite bead on the cathode lead of
the 12V rectifier D703. Its factory-applied blob of
sealment had missed the target, and the bead was actually
vibrating on the diode’s leadout wire. A blob of silicone
rubber compound silenced it forever!

We were a little wide of the mark last month in saying
that this Hitachi set doesn’t have a line linearity coil. In
fact L704 performs this function. It's a fixed and sealed
device however, with no means of adjustment and, so far
as we can see, not propensity to whistle.

QUERY COUPON

Available until 14th December 1983.
One coupon, plus a £1.00 (inc. VAT)
postal order, must accompany EACH
PROBLEM sent in accordance with the
notice on page 96.
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TV TRADE SALES LTD

WORKERS NON-WORKERS
£ £

BUSH 20" & 22" CTVS 20.00 + VAT 1200 + VAT
THORN 8000/8500 17" CTVS 30.00 + " 16.00 + "
DECCA 18" - 22" CTVS 30.00 + " 20.00 + v
GEC Hybrid 20.00 + " 12.00 + "
GEC Plastic Cab C2111 25.00 + v 2000 + v
PHILIPS 35.00 + " 20.00 + "
THORN 3000/3500 30.00 + v 20.00 + "
NORDMENDE 26" CTVS 35.00 + v 20.00 + "
MONOS 6.00 + " 200 + "

DISCOUNT ON BULK ORDERS
COLOUR PANELS FOR ALL LISTED MAKES FROM: £3.50 + VAT

VALVES

TRIPLERS

LINE OUTPUT TRANSFORMERS

TUNERS (PUSH BUTTON)

MAINS DROPPERS

SMALL NUMBER OF REGUNNED TUBES AVAILABLE FROM: £20.00 + VAT

TRADE DAY: WEDNESDAY

TV TRADE SALES LTD
CORNFORD ROAD, MARTON, BLACKPOOL
TEL: 0253 696266

G.G.LCOMPONENTS "= STOP PRESS
SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY Hitachi and Sony tubes
PHONE (0228) 20358/39693 now rebuilt
INTEGRATED CIRCUITS TRANSISTORS LINE O/P TR. NEW VALVES
TYPE PRICE (£)| TYPE PRICE (£)| TYPE PRICE (£)| TYPE PRICE|TYPE PRICE|TYPE PRICE|TYPE PRICE|RBM T20/22A.......... 2.20|DYB02
LC7120 . ., ..4.30| TBA480Q ...1.40| TDA2591 ...2.70| AC127 .....22|BC184L ....11|BF116 .....30|BU205 ..1.42|RBM 2718 18/20/22 ....
...2.30|AC128. ....22|BC208 . ....12|BF167 .....26|BU206 ..1.35 |PHILIPS G8 7
.. 5.30|AC128K ...30|BC212L ....10 |BF184 .....28 [BU208BA .1.40 |PHILIPS GS ............. 875
..1.50| AC141K ...30|BC213L ....10|BF185 .....28|BU208/021.70 [PHILIPS G11
...1.80{AC142K ...30(BC214L ....10(BF194/334 .12 ([BU326A .1.48 [THORN 1590/1 .......... 8.68|PCL86
...5.10|AC176.....28(BC237B ...11|BF195 13|BU407 ..1.12[THORN 1690/1 .......... 9.68
295 " .....25[BF196 ... .. 11|BUS00 ..1.80 [THORN 1615
26 |BF197 11|BUS26 ..2.00 [THORN TX10
11|BF198 ... .. 14 {BUWB1A 3.20 [PYE 731/713(110)
10(BF241 ... .. 15 (MJE340 . ..40 [PYE 726(90) .......
SAS580 . ...2. 40 ....10(BF256LC . .25 MJsaooo1so|1'rcvc19 ............. 9.60
SASS90 ....2.40(TBASO ....2. ....10(BF258 .. .. 25|R20088 ..1.45 |DECCA 2230 .
SLI01B..... d X ...-10|BF259 .....26|R2010B ..1.45 [DECCA 80 .
SL917B ..... 65 10 BF337 . ....28|R2540 . ..2.35 [DECCA 100
$L1327Q . A 55 |BF338 .....30|TIP29C ... .45 |GEC 2110 9. ANTI-SURGE FUSES
SN76003N ..2.05 . 33|BF355 .....32|TIP30C ....45 [ITT CVC 20 75| A/S20MM 8OMA . ... ... 2.75
SN76013N ..1.80 ] 33 |BF362 .....38|TIP31C ....46 |[TT CVC 26/30/32 ....... 00| 100, 160, 200MA . .... .. 1.70
SN76023N . .1.80 ....155 80 [BF458 .....30 TIP32C ....47 EH.T. TRAVS 315, 400, 500, 630, B00MA,
SN76110N . ...90| TDA1002A ..1.50(BY133 70(B . 36|TIP338 .. .80 [RBM T20/22A ........... 7.35| 1A,1.25,16,2A....... . 1.20
SN76226DN 1.45 J 70 [BFR90 ...1.60 [TIP41C ....48 [RBM AB23........ 7200 2315,4,5A . ........... 135
SN76227N . .1.00 ! 83 |BFT42 .....30 TIP42C ....48 |PHILIPS G860 ... .
SN76660N ....65 .3, .....50 [BFT43 .....30|TIP2955 ...70 [PHILIPS G3 ....... .6.45! A/S 1.26
SN76666N . ...83 TDA1044 ...3.10 (gy223 ...50 [BFX86.....30 TIP3055 ...55 THORN 950 MK2 ........ 4.35] 250, 500, 630, 750, 1A, 1. 25
TN7120P ...2.05|TDA1170 ...1.80 {5y 227m ...37|BFY51 .....22|TV106/02 1.60 [THORN1500-3S ......... 425[152A ...
TA7130P ...2.00({TDA1412 .....90 o 40 |BR100 ... ..18|2N3054 . . ..55 [THORN1500-6S ......... 2538A............... 240
TA7193P ...4.20(TDA2190 ...3.20(BYX10 32|BR101 .. ...32[2N3065 . . ..50 [THORN3000/3500 . (PRICES PER PACK)
TA7205AP ..2.80|TDA2020 ...2.95 |BYX55/600 ...26(BC157... .. 10(BD236.....43 [BR103.....55 [2N3703 ....12
TAASS0 ...... 8|TDA2622 .. .1.80|BYX71/600 ...78(BC158 .....11|BD237 .....40 [BT106 .. 1 15 [2N5496 . . . .50 SUNDRIES
TBA120A .....62|TDA2623 ...2.25|0A90 ........ 07|BC159 .....11|BD238 .....39[BT116 ...1.30 2sc1172v PYE IF GAIN MOD ...... 7.85
TBA120AS . ...70|TDA2530 ...2.10 |1Nag01-7 07|BC160 ... 22 |BD410 ... 50 |BT106/2 .1.58 ........ 1.85 E/WCOILG1T .......... 1.65
TBA1208 .....90|TDA2532 ...2.20 [\Nes01.8 12|BC172 1210180434 [ 11150 [BT119 .. 2.30 |25C2029 .2.00 6.30JVA1104 ..................
TBA120SE . ...90|TDA2540 ...1.95 BC177.....22|BD437.. .70 [BT120 . . .2.30 |25C2078 .2.00 1G8 TRANSDUCTOR . ....2.
TBA120U ...1.00| TDA2560 ...1.80|Y969 ......... 85(BC182 .. 1110 |BD438 . .. ..78 |BU106/021.44 [25C2091 .1.10 .76|G8 ON/OFF SW. ....
TBA395 ....1.25(TDA2581 ...1.70 |BZX61-range ..18|BC182LB ..11 |BD707 ...1.05 [BU126 ..1.78 [25C2078 .2.20 . B/LCOAXPL..............
TBA396 ...... 85| TDA2590 ...2.25 [BZY88-range ..11|BC183LB ..11 [BDX32 ..1.65 [BU204 ..1.50 25C1969 .2.45 [ITT CVC 20/30 .......... 6.85|LINECONNZ. ... ... . .. 14
Universal ............... 5.901
WE WILL ONLY SUPPLY TOP TV ELECTROLYTICS PUSH BUTTONS/TUNERS * ADDITIONS TO RANGE * mﬂf 3:4;}' grvgl'};
QUALITY, BRANDED COMPONENTS.|DECCA 30(400/400)350V ....... 2.55| DECCA/ITT &W ............. 6.45| LARGE RANGE orv L?L/BI:EII;PA%/STK g:mg:rgﬁt\gltstssg
REPUTATION COUNTS WITH US DECCA 80/100{400}350V DECCA/MT 6W ............. 7.40 1/Cs NOW AVA R A S
s Gsigooriooy T 2.00|PYE01 6W ................ 15.80| rvpE PRICE (£) | TYPE PRICE (£) | WHOLE RANGE
REBUILT TUBES PHILIPS G9{2200)63V .......... 1.15| PHILIPS G8S/L ............. 1390 AN240  3.00 [ LAM422 275 ORDERING
. PHILIPS G11(470)250V ......... 2.20| PHILIPS G8S/Q ............ 12.00/ AN7140 240 | LC7137  4.80( piease Add 50p
Full range of tubes available. Range PYE 691/7(200-300)350V ....... 210/ HITACHI4W ... ............. 8.50| AN7150  3.30 | TA7222 2.10| For P/P UK. Add
includes Deltas, PIL, 20AX/30AX inc.  |RBMA823(2500/2500)30V ...... 1AO|ITTCVCETW ..vvvenn.. 0.40| HA1322 210 | TA7227  450| 159 VAT To
Hitachi and Sony tubes also. Prices and - THORN1400(150/100/100/100/ ITT CVC8/9 12.80| HA1366 2.30 | UPC575 1.80 This Total.
delivery on application. 1601320V . ..ueurinraniaiennn. 2.40| o 1pS G11 (TP SW - 23.80| HA1339 280 | UPC1025H 3.20| Export Orders —
L . THORN3500(176/100/100/ & oaaoeu 820 HAI377 3580 | UPCT181  2.30 Cost.
Quantity discounts available 400)350V ... .vreieaenanenen 2.25| 1043/05TFK ............ne 20| 4a1388 420 | UPC1182 250 pELIVERY BY
on request THORN3500(1000)70V ........... 85(U321 TFK...........ooentts 795/ 144102 2.70 | UPC1185 3.20| RETURN ON ALL
. THORNSD00(400M400V . ........ 2.75|U322 TFK . ... 7.40|(A4400  2.80 | UPC2002 2.90| STOCK ITEMS.
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QUALITY REBUILT CRTs

Southern Englan
DOUBLE D. DISTRIBUTORS
27 Florence Rd., Parkstone, Poole, Dorset.
Tel. {0202) 742347

Midlands and orth Wales q \ London and Home Counties
FAIRHURST SUPPLIES 3 ) ALPHA TUBES

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

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

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

HITACHI QPF MATSUSHITA 370DLB22 510HWB22 560ZB22
510SWB22 470ESB22 370FHB22 510JEB22 670XB22
510VLB22 470FGB22 370GYB22 510JGB22 A37-544x
510vSB22 470GMB22 370HVB22 510JKB22 A37-565x
560CSB22 510GJB22 370ZB22 510LDB22 A42-556x
560DZB22 510GLB22 420DKB22 510MXB22 A42-570x
560EGB22 etc. 510HSB22 420ERB22 510RJB22 A51-580x
560BCB22 etc. 420GFB22 510UFB22 A51-590x
470CTB22 560AKB22 A56-540x
MITSUBISHI QPF 470ELB22 560ATB22 AB66-540x
510TSB22 470ERB22 560AWB22 Ab56-611
510TVB22 OTHER IN-LINES 470ESB22 560DTB22 Ab56-612
510TWB22 320ARB22 470ETB22 560DYB22 AB56-613 etc.
560DEB22 370AUB22 470FTB22 560ETB22 AXT37-001
560DRB22 370BDB22 490DVvB22 560EUB22 AXT51-001
560DSB22 etc. 370BRB22 510CJB22 560HB22 AXT56-001

N.B. We can deal with all your CRT requirements from
Delta’s to Sony’s. T.S.R. VACUONICS LTD.,

If your CRT is not above, please contact us and our Tom Stewart Lane,
Gun Department will make a gun for your CRT. Our St Andrews, Fife,
many customers, including some of the National Scotland.

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

Information on allother CRTs available on request
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All sets are Serviced with repolished
cabinets ready for sale

Philips G8 550s 22/26 £45
Philips 18" £40
Philips G8 520s 22/26 £35
GEC S/State from £35
Thorn 17" 8000 £30
Decca 30 18/20/22/26 £30
Japanese from £30
Many other makes available from

£25
Discount on quantity

’2.8.0.2.60.0.0.¢.0.0.90.0. 6600666000866 60686

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

419 Barlowmoor Road, Choriton, Manchester 21 2ER.

Tel: 061 861 8501
MO NN NN N NN N M N N N N N N N N

1 8. 6068660866808 $ 848086888808 88828 88888808808

MANTEL

Manchester’'s No. 1 in Ex-Rental TVs

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

Some Examples of UNTESTED TVs

available
Thorn 10 for £125
Philips 6 for £90
Bush 6 for £80
GEC 6 for £60
Decca 6 for £60

Mono TVs avail. s/s £4 each
New TV trolly stands.
All sizes £4.95

All Prices subject to V.AT.

1 2338333333333 333 33828

MICRO-TOUCH
PROGRAMME
SELECTOR

REPLACEMENT FOR 7 PIANO -KEY
TYPE: DECCA, TELEFUNKEN etc.

® DIRECT
REPLACEMENT

©® CUSTOM MOULDING FOR
PROFESSIONAL FINISH

@7 BUTTONS ALIGN WITH
EXISTING LEGEND

OL.E.D CHANNEL
INDICATORS

O®USED BY MAJOR
MANUFACTURER

VERMILLION
ELECTRONICS
LTD.
UNIT 14, HALESFIELD 18.
TELFORD. TF7 4QT
SHROPSHIRE.

" TEL. (0952) 506771

PRICE: £16:00 posTFREE UK +15%V.A.T

100

TELETRADERS

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

The Best Quality Sets Available
Anywhere

3500 Electronic 22" £30
Bush Electronic £15
GEC & Pye Hybrid £5
Grundig Solid State £30
Decca Bradford £10
ITT CVC 5,89 £25

- Also Philips G9, G11, ITT CVC 35, 45, 50,
Thorn 9000, 9600, 9800, Bush T20.

All sets complete with excellent cabinets
Full spares back-up of tubes and panels—
send for list
Bulk terms to other wholesalers

Yo kg
THENO.1 WHOLESALERIN THESOUTH
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COLOUR TELEVISION & MUSIC
CENTRE |

35 Stafford Road, Weston Super Mare,

Avon
(NOTE NEW ADDRESS) (15 MINS PAST BRISTOL SOUTHWARD ON M5)

SOLID STATE
COLOUR TELEVISIONS

ALL SETS IN PERFECT
RUNNING ORDER

" {HITACHI 213s 217s 20 INCH
. REMOTE CONTROL, LIKE NEW (VHF - UHF)
NATIONAL PANASONICS
WITH MAGIC LINE, VERY CLEAN

|
PYE CHELSEA
18’!’, 6 Button, Sliding Controls,

Brilliant Condition. Good sellers as computer monitors £39.50

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

PYE 721 & 731 THORN 8800

22"-26" could be mistaken for new  All £49.00 each
PYE 725

20” unmarked cabinet £59 each
Also Thorn 9000, 9200, 9400, 9600 Remote Control 20" - 22"
Minimum 5 sets

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

WE HAVE!! WHAT WE SAY WE HAVE

so| RING NOW: Weston Super Mare 413537
OPENING HOURS 9 - 6 MONDAY TO SATURDAY, 9 - 1 SUNDAYS
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UNITS 82/83/84 STORFORTH LANE TDG. EST., HASLAND, CHESTERFIELD, DERBYSHIRE S41 OSN
Tel. CHESTERFIELD 209079
INTEGRATED CIRCUITS
PUSH BUTTONS LINE QUTPUT TRANSFORMERS ﬁ ;%ﬁ: 20 }g: %&A 115 g:g :}‘;‘;,’g 0p
o 1
DECCA 30 4 way 680p | AUTOVOX 90 975p | PHILIPS G8 Bo0pIR [ Ayrie: gy s (20 e 0100
DECCA 30/80/100 6 way 780p | AUTOVOX 110° 975p | PHILIPS G9 850p | Ta7129aPp  320p | TDAZ680  210p | UPC IGIC  170p
THORN 3500/8500 275p | DECCA 1700 mono 980p | PHILIPS G11 n2ssn I Rt
TA 7157P TDA 3 UPC 1204C 163
THORN 8800/.9(110 275p | DECCA 1830/1730 980p | PHILIPS K30 1495p T: ;};{P ﬁ ds 39523 gg: i gmc 1m=
GEC 2110 series 1100p | DECCA 2230/2630 830p | KT3 795p | TAaTImP 0p | TDA 4600 200p | UPC1211C  400p
GEC 2112 series 1295p | DECCA 80 770p | PHILIPS 570 2y || RS 0| e || e B
i TA 7202P UPC 41C 30p | UPC 1216V
GEC 2136/7 sgnes 850p | DECCA 100 790p | PHILIPS 210 mono 990p Rl gg R m: UEony 23:
2112 Conversion 1300p | GEC 2110 950p | PYE 725 895p | TA 7204P 216p | UPC 555H 80p | UPC1218H  300p
HITACHI 190 4 way 895p | GEC diode split 1200p | PYE 731 E | RED B | ok | i 2
i TA 1210P UPC 575C upPC
CVC 5 series 7 way 1000p | GRUNDIG 1500 mono  1370p | RR1 A640/793 1175p A 72” % VR 27%«2 ;;09: i }gg gg:
CVC 8/9 replacement  1285p | GRUNDIG 6011/5010 1150p | RR1 Z774 comp. 1290p | 1A 7223P 380p | UPC 585C 1 | upC 1227 20p
CVC 20/30/32 6 way ~ 780p | {TT CVC 5/8 1025p | RR1T20 12900 | Tharege oo | ORCIoe A | Ui e
CVC 25 6 way 850p | ITT CVC 20 1075p | THORN 1530/1 1050p | TATISP 2 | UPCIIEC  Tisp | UPC 1z 1ate
609P UPC 1024 63p | UPC 1245
PHILIPS G8 520 1100p | ITT CVC 30/32 875p | THORN 1815 1000p | TA 7611AP ﬁ UPC 1025H 370: UPC 1250 %
G8 550 1385p | ITT CVC 40 1300p | THORN 1690/1 075 | A 2o | i ey | em B
G11 tip switch 2250p | ITT CVC 45 975p | THORN 1500 20" T00p | T0AWGA  20p | UPCIOSIHZ 2Mp | UPCISCZ  3p
DA 1044 UPC0RH  98p | UPC 1358H
PYE 713 4 way 875p | INDESIT mono 1075p | THORN 1500 24" 700p | TDA HT0 g: UPC 1035C m': UPC 1363C ﬁ
PYE 715 6 way 1350p | KORTING 90° 1075p | THORN 9600 10007 IR0 YR TR (i EA UPC 1386 00
PYE 725 UHF/VHF 1350p | KORTING 110° 1250p | THORN 9800 2300p | TDA 1327 170p | UPCIOAC  260p | UPC1367C  300p
DA 1412 UPC 1156H UPC 1368H
RR1 A823 4 way 875p | SABA 1250p | SKANTIC colour 1250p | TOAZ0® 1300 | UPCHISH Ty | UPCmOCz  domp
TOA2010  180p | UPCTI61C3 158p | UPC13lH  111p
R TN vay  0a M e W
A 2523 1 7 1378
RR1 T20A 6 way 1050p EHT TRAYS ToAZR ooy | UPENME e | UPCIIRE T
RR1 Z718 6 way 950p | DECCA 1830 590p | DECCA 100 625p | TDA 2572 20p | UPCUTIC  162p | UPC1384C  570p
TELPRO 561 4 way 850p | DECCA 2230 625p | THORN 9000 T || R | e 2| b
THORN 1615 b/w 4 way 870p | DECCA 80 625p SIEMENS Universal 550p {gAA 555;‘, gg: g;g ::gg gg nggl'gNOg%ﬁn
TOA2571A  210p | UPC1iGH  Z70p STOCK. PLEASE
Add 65 pence Postage + 15% VAT to all orders. ¥Bﬁ %% :x ‘dEE Hg:z @,; sﬁ?v[s)/ ?XTZ%(?JJER
All goods despatched by post same day as order received. All goods should be | 1DA 253 2M0p | UPC 1186H  98p WHICH WILL BE
delivered within 4 working days. R e W e

UNIVERSAL PROGRAMME SELECTOR
FOR VARICAP TUNING
UK Regd. Design No. 1006611

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

Top quality through hole
plated pcb

Dimensions: 5" by 2" 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
modification ¥ <
All orders despatched same ¢ ¥
day

DIRECT REPLACEMENT FASCIA/MOUNTING KITS

Type 30-80 R:plag:es 7 piano-key unit as fitted to Decca/Telefunken 30 and 80
chassis

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

Type 100 Replaces 8 position touch tune selector (AEG SAS 660 SAS 670) as

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

setecToRrET11 + var
FASCIA/MOUNTING KITS (each) £.2 + VAT

All orders despatched on day of receipt.

ALDERSON-JAMES LTD

160 KINGS ROAD ® HARROGATE @ N. YORKS
TEL: HARROGATE {0423) 60058 HG15JG

_
VIDEO HEADS -

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

VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE
VHS Part No. 4HSS (15mm Centre Hole) £29.95 EACH
BETAMAX Part No. 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, Somerset TA18 7HR, Englend
Telephone Crewkerne (O480) 4321 Telex 48306 MONLTH G

102

“NORTHLONDON WHOLESALER'S"

TV SALES

COLOUR TELEVISIONS

Most makes and sizes available,

WORKING OR UNTESTED.

Re-gunned tubes available. 5 mins. M.1.
Evening appointments possible.

Please telephone us for details on:—

WATFORD 45590
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AATI7 009 |BCS?7 0055 | BD22 0310 |BUIB 1000 [ OC72 0500 | TIP23C 0250
AAN9 0090 [BC159 0055 | BD25 0310 |BUTIG 1400 [ OC200 1800 | TIP0 0160
AAY32 009 [BC182 0060 | BDz32 0310 | BUITT 1400 [ OCP71 1000 | TIP31A 0240
AC107 0280 | BC182L 0060 | BD237 0210 | BUI26 0700 | ORP12 1000 | TIP32 0240
AC126 0170 | BC183 0060 | BD238 0240 | BU204 0750 | ORPGO 1000 | TIP32A 0240,
AC127 0150 |BCis3L 0060 | BD433 0280 | BU205 0700 | ORPS1  1.000 [TIP33 0500
AC128 0150 [ BCi84 0060 | BD437 0280 | BU20B  0.750 TIP34 0500
AC128K 0230 | BC184L 0060 | BD535 0380 | BU20BA 0800 | R2008B 0800 | yipgipn o229
ACIIK 0230 [ BC212 0060 | BD536 0380 | BU208D 1200 | R2010B 0800 | yipaic 0250
AC142K 0220 | BC212L 0060 | BD537 0400 | BU32%6 0850 | gasseo 1900 | TIP42A 0220
ACI53K 0230 [ BC213 0060 | BD538 0400 [ BU40S 0850 | Sasezo  14g0 | TIP42C 0250
ACI76  0.80 | BC213L 0.060 | BDXX 1000 | BUAD? 0750 | sncooantaog | TIP4T 0400
ACI76K 0200 | BC214 0060 [ BDX65 0800 | BU40S 1000 | Sn76013N1400 | TIPA8 0400
AC187 0150 | BC214L 0060 | BFIB)  0.160 [ BUSOO 1100 | Sn7eczantdoo | TIP4S 0400
ACI87K 0200 | BC237 0070 [ BFIST  0.80 | BUS26 0800 | gnzegaants00 | TIP1I0 0470
AC188 0170 |BC28 0070 | BFI® 0200 [ BYI2§ 0060 | onreiionogo0 |TIPT12 0540
AC188 0230 | BC300 0160 | BFIg4 0200 [ BYI27 0080 | oN7eq15 700 | TIPS 0450
ACY18 0480 | BC3] 0180 [ BFI85 0200 | BYIX 0080 | gnsga06 gagp | TIP1I7 0560
ACY!9 0480 [BC302 0180 | BFI94 0050 | BYIB4 0220 | gN6227 osop | TIP120 0430
AD142 0600 [ BC303  0.180 | BFIS5 0050 | BY1%6 0850 TIP121 0460
AD149 0450 | BCX27 0060 | BFI% 0060 | BYI79 0350 T2800D 0520 |TIP122 0470
ADI61 0220 [ BC382 0060 | BFI99 0060 | BY1&2 0320 | TAGOG-60 0420 | TIP125 0470
AD162 0220 { BC337 0060 | BF200 0160 | BY184 0320 { TAG521- TIP126 0560
AF124 0250 | BCX28 0060 | BF257 0180 | BY1S7 0320 | 200 0720 | TIP127 0560
AF125 0250 | BCS57 0060 | BF258 0180 | BY1% 0200 | TAG4443 0760 | TIP2955 0340
AF126 0250 | BCY32 1500 | BF259 0180 | BY206 010 | TAG4444 0760 | TIP30S4 0380
AF127 0250 [ BCYZ3 1500 | BF336 0200 | BY207 0110 | TAASS0 0160 | TIP30s5 0340
AF139 0220 | BCY3d 1500 | BF337 0200 | BY223 0720 | TBAI20S 0450 | TIS6t  0.150
AFZ39 0220 | BCY&2Z 0200 | BFX38 0200 | BYKI0 0150 | TBA335 0600 [ TISS0 0150
AL11Z 0700 | BCYS6 0160 | BF362 0300 TBA3% 0600 | TIS91 0180
AL113 0800 | BCYJ0 0160 | BF22 0210 | CA210 0400 | yRAsyg 750
ASZI5 1000 | BCY71 0160 | BR4ss 0190 | CA3086 0250 | ypasyy 750
ASZIT 1000 | BCY72  0.160 | BR4s9 0190 | CA3089 1300 | ygasey 0750 | 2M2904 0200
AUI06 1000 { BD115 0260 | BFX29 0200 | CA3240 0800 | ygasen 0700 | 2N 2905 0200
AUTI0 1100 | BD124P 0500 | BFXB4 0200 | C106D 0230 | yRagpp 0350 | 2N.2906 0.180
AYI02 1800 | BDI24 1100 | BFX8 0200 | pciz7 0700 | TBABIOS 0600 | 2N2%07  0.180
AYI06 1800 | BDI28 0350 | BFX87  0.950 | 500 000 | TBAB2 0750 [ 2N.2926 0080
BDI31 0250 { BFX88 0150 | woeny 1100 | TBAS0 0800 | 2N3019 0280
BA145 0100 | BDI22 0250 | BFYS0 0040 | y'ooss gssg | TBA9S0 0800 | 2N 3053 0180
BAI48 0100 [ BDI35 0200 | BFYS! 0040 | pzngy 1150 | TBA9S0 0800 | 2N3054 0350
BAIS4 0060 | BDI36 0200 | BFYS2 0040 | pyyagp) 1950 | TCABOD 0800 | 2N3055 0320
BAIS7T 0120 | BDI37 0200 | BFYS 0250 | pUpaoa 0300 | TCAS40 0850 | 2N.3055H 0380
BBIO! 0130 (BD13 0200 { BYFS? 0250 | pycsoa o3o0 | TDATITO 0.300 |2N3440 0580
BBI3 0160 | BDI3 0200 | BFYS4 0250 | pJFaag o250 | TDA1412 0600 | 2N 3442 0850
BBIOSB 0180 [ BD140 0200 { BRIOD  0.040 | pOF3sg g | TDAZ002 0800 | 2N3771 0850
BB205B 0200 | BD144 0900 | BSX19 0150 | migsyg 0300 | TOA2003 1500 | 2N3772 0900
BCI07  0.070 | BDISO 0300 [ BSX20 0150 | w)E2gs5K0900 | TDA2020 1400 | 2N3773 1000
BCI0B 0070 [ BDIS7 0380 | BSX21 0160 “ | TDA2030 1400 | 2NAGG1 0250
BC103 0070 [ BDIS8 0380 | BSX26 0160 | OA47 0060 | TDA522 0800 | 2N.4036 0250
BC115 0100 [ BD166 0300 | BSX29 0190 | 0A% 0040 | TDA2530 0800 | 2N.437 0250
BC118 0110 | BDI75 0300 | BZX76 0180 | AO91 0040 | TDA2532 0750 | 2N4443 0760
BC140 019 [ BD177 0300 BT106 0900 | 0A200 0070 | TDA2540 0700 | 2N.4444 0760
BC141 0190 [ BDI79 0320 BTI03 0900 | 0A202  0.070 | TDAZ560 0700 | 2N.5061 0200
BC142 0190 | BD181 0450 | BT116 0800 | OC28  1.000| TDA250 0800 | 2N52% 0300
BC143  0.190 | BD201 0330 | BT119 1000 | OC29 0800 | TDA2640 0800 | 2N5296 0300
BC147 0055 [ BD202 0380 | BT120 1000 | 0C35  1.000 | TDA26%0 0700 | 2N6106 0400
BC148 0055 | BD203 0420 | BUIG4 1000 | OC45  0500| TIP29  0.150 [ 2N.6107 0400
BC149 0055 | BD204 0420 | BUIOS 0800 | OC71  0300| TIP29A 0220 [ 2N6109 0400

3N.128 0550 | 2SA473  0376| 28 pin 0200 | PCLB2 0630 [LM723 0320 | LED Smm

3N.143 0650 | 2SB54 0250 40 pin 0250 | PCL84 0500 {LM741 Dil 050 | YELLOW 0.100

IN914  oqzo | 25B77 0320 PCL85S 0550 | LM741 LED 5mm

IN4001 0040 | 2SB337 1200 | VALVES PCL8S 0550 | Met 0450 | GREEN  0.100

IN4002 0030 | 2SB405 0220 | pYsy 0530 | PCL805 0550 | LM3900 0250

IN40O3 0040 | 2SC460 0210 | DYs02 0450 | PAL200 0850 | NESS5  0.150 | BRIDGE

INAOO4 0040 | 25C435 0500 | ECCS2 0400 | PL36 0800 | NESS6 0400 | RECTIFIERS

INA0OO D020 |2SCTI3  0Aom|ECCBS 0430 | PLSM 0950 [ BYXSY WSV 0160

IN4007 00s0 | 2SC1161 1100 | ECCB4 0400 | PLSOB  1.800 | 350 0300 | 1A/100V 0.180

IN4148 0020 | 2SC1172Y 1.500 | ECCB5 0400 | PY81 0700 | BYX5%/ 1A/200V 0190

IN5400  0.090 | 2SC1279 0240 | ECH8! 0490 | PY88 0480 | 600 0300 | 1A/400V 0210

IN.5401 0100 | 25C1306 1.000 [ ECH84 0520 | PYS00A 1500 | BYXSY 1A/600V 0230

IN.5402 0100 | 25C1307 1000 | ECLBO 0570 600 0300 { 1A/800V 0280

ngg g}:g 25C1520 0250 | ECLE2 059 | yepenc BYX55/ 24100V 0350

IN5405 0120 | 2SC1%9 1300 | ECLB 0570 | ooy 800 0320 | 2200V 0380

IN5405 0130 | 28C2029 1200 | ECLBS 0570 | gover o | BYXIW/ 20400V 0420

IN547 0130  25C2078 1200 | ECLSG 0490 | msgvgnso 500 0290 | 2A/600V 0540

IN.5408 0130 | 25C2122A 2.000 | EF80 0310 | {5 eners | BYXTY 2A/800V 0580

VOLTAGE 25C2952 0270 | EF85 0340 | ot Range | 20 0310 | 347200V 0560

REGULATORS | 25023 0370| EFg9 0430 [, -0 0l | BYXIY 3A/400V 0680

7805 0350 | 25K135  4.000 | EF183 0450 800 0360 | 3A/600V 0780

7812 0350 | MB3712 1500 | EF184 0530 BYX7V/ 6A/ 200V 1.000

7815 0350 ( TA7205 1.500 | EL34 1300 | MEMORIES 600 0800 | 6A/400V 0800

7818 0350 | ypcsys 1000| Evss 0310 | 2114 0750 25A/100V 1500

7824 0350 eve7 0310 | 2716 220 ||

7905 0350 | ICS PC37 1000 ( 2532 2900 | o ELECTROLYTIC

7912 0400 | SOCKETS PCCs5 0420 | 2732 2900 | oo 050 | 4TOOUF-16V

;g:g g:% 8 pin 0060 | PCFB0 0580 27‘62 517100 LED 3mm CAN 0200
: 14pin 0080 PCF200 1350 | 41 0.750

724 DA | 4o in o000 | PCRe0t 100 [ 6116 3000 IE[L’L;’”V’Vm 0100 I rpiprens

78L05 0280 | 18 pin 0120 PCFB02 0570 | LM324 0300 GREEN  0.100 LP1195

7812 0280 | 20 pin  0.140| PCF806 1150 | LM380 0500 | 14000Ser) 2250

;it:g ggg 2 pin 0160 | PCH200 1000 | LM381  1.000 | LED 5mm

e o3a|#ein w0l Pos 054 LM703 Dil 0300 | RED 0.050

tmgﬂ’% ;% Please add 40p. P&P and VAT at 15%. Govt. Colieges, etc.

LM317T 1800 orders accepted.

LM323K 4200 Quotations given for Large Quantities.

';;ﬂéic g%g Please aliow 7 days for delivery.

78HDSKC 5200 All brand-new Components. All valves are new and boxed.

it

79GUIC  2.150

ToekE_orw GRANDATA LTD.

e LR 9 THE BROADWAY, PRESTON ROAD,

2SA73 0300 WEMBLEY, MIDDLESEX, ENGLAND.

25t oo Telephone: 01-904 2093 & 904-1115/6.

ZSA20 30300 Closed for Christmas from the 23rd till 1st January

13 WORCESTER ST.,
WOLVERHAMPTON,
WV24LJ

Tel: (0902} 773122
Telex: 336810

K

Telepart
Pattern Generator

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

A lightweight, extremely portable and versatile pattern generator for

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

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

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

compares favourably with other more costly bulky generators only suitable for

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

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

Telepart
Colour Bar Generator

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

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

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

Power Supply

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

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

TELEVISION DECEMBER 1983

TV LINE QUTPUT TRANSFORMERS

FASTRETURN OF POST SERVICE

RANK BUSH MURPHY PHILIPS
Z146 A640 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 G8 & G9 series colour 8.00
A774 single std mono 7.00
A816 solid state mono 9.00 PYE 169-173-569-368 7.00
DECCA EKCO RV305-769-725-741  8.00
MS1700 2001 2020 2401mono 700
MS2404 2420 2424 mono 700 | WALTHAM 125 9.00
CS1730 1733 colour 800 | REWIND SERVICE - available for
CS1830 1835 colour 8.00' | most continental types, ie. Kuba,
30'series BrladfOrd colour  8.00 | Luxor, Korting, Tyne, Berry Skantic,
80 series colour 8.00 | K80 £15.00 inc pp, VAT. Old lopt
100 series colour 8.00 | required.
FERGUSON HMV MARCONI WINDINGS
1600 9.50
RANK BUSH MURPHY
G.E.C.
2047 to 2105 7.00 | T20a T22 Pry & Sec 6.00
2000 to 2064dual std mono  7.00 Z718 series primary 6.00
DUAL STD hybrid colour 8.00 2718 series EHT overwind  7.00
INGLE STD hybrid colour 10.00
s yor ULTRA THORN
Indesit 20EGB 24EGB mono 9.00 | 1690 1691 EHT overwind 7.00
1590 overwind 5.00
KB - ITT 1615 winding 7.50
VC200 VC205 VC207 mono 7.00
CVC5CVCTCVCBCVCI col. 8.00 P“"_';'Ps
CVC20 series colour 8.00 G6E T 8.00
CVC30CVC32 series colour 8.00 | G6 primary 6.00
PRICES INCLUDE | P¥E 0 e
0 T 9l to 697 EHT overwind d
P.&P. & 15% VA 691 to 697 primary 5.00
All ilopts and windings are new and guaranteed
Open Mon.-Fri. 9 to 5630 pm
Delivery normally by return. S.AE_ all enquiries . v
Barclaycardand Of ofcers
PAPWO RTH Accr:essvwelcome ﬁ’?ﬁ.‘;"
TRANSFORMERS == ' D
80 Merton High Street &= cash
London SW19 1BE 01-540 3955 "%
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HUSSAIN CENTRAL TV

Best quality sets available in the Midlands

Clearance sale to all traders

G11, Teletext, ITT, CVC40 Remote control,
TX10, Panasonic, Sony, Hitachi, Tandberg.
All latest stock plus 5000 ex-rental T.V.'s.

Available at very low, low prices

Ring 021-622 1023 or 021-622 1517
48 Pershore St., City Centre, Birmingham 5.

)

b 9
PR3

For regular, comprehensive designs for
easy-to-build projects for both leisure and
business use, EE is the one to watch out for.
This month...

ENVIRONMENTAL DATA RECORDER
Stores data for subsequent readout via
computer VDU. Portable and weatherproof, the
unitis of particular value for field work.
PLUS-ideas for Christmas.

CLUCKING EGG TIMER - CHILDRENS’

DISCO LIGHTS - MAGIC CANDLE
PLUS.. the latest instalment of the popular
series Microcomputer Interfacing
Techniques and Teach-In’84.

Allin the December issue...

EER,

ELECTRONICS
and comguter PROJECTS

1 PRECISION VISION LTD. :

| 67 LONDON ROAD, HEADINGTON, OXFORD i

ISPEC/AL OFFER THIS MONTH:-

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

I« Limited quantity of Toshiba Colour Portables.

Bl Used VHS, Beta, 2000 System Videos in excel-l
lent working order.

I % Good selection of modern colour TV's.

PLEASE PHONE FOR CURRENT STOCK POSITION
(0865) Oxford 750212

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/110x/161 — 510JKB22 (£45.00) £38.00
22" A56 — 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 Clarke Cres, Little Hulton,
NOW ON SALE gop Nr. h.nranchostor M28 86 XM.
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TV TUBES TUBE POLISHING
.
, WORKING TV's WORKING PANELS
FREE DELIVERY*
Quality, High Temperature Reprocessing
Colour Tubes One year guarantee Two year guarantee
BY RETUR N OF POST {optional extension (optional extension
Delta up to t:;e years) up to four years)
PRESS'BUTTON UNITS LOPTS (KONIG) 90° up to 20" ! 6 £29
Decca/ITT 4 way 600 | Bang & Olufsen 3000+3200 EHT 17.00 g 3: :g g,, gg ggg
Decca/ITT CVC 20+30+32 6 way 690 | Bang & Olufsen 310043300 10° 26" £33 £36
GEC 2110 BBC/ITA 6 way 190 3400 EHT 19.50 {fast heat, narrow neck)
GEC 2136/7 tapered 6 way 770 | Bang & Olufsen 310043300
GEC 2112 (+ neons) 7 way 1250 3400 12.00 In Line & PIL
GEC conversion unit 6 way Bang & Olufsen 3500 +3600 Up to 20" £36 £42
{touch to push button) 1450 4000 +5000 Hp to 55 fig g:;
Hhachi/rat Pan 4 way 790 6000 150 Rlto £
ITT CVC{8/9 6 1100 | Decca 100 150
Philips G8 squ,‘:?)é way 1050 | Deccs 1730 9.00 Please add £12 plus VAT for optional guarantee on any type of colour
RO I R TVRCEC 28 Sl 2 150 MONO TUBES (Ong Yesr Guarantee)
Pye CT207 Chelsea 6 way 1190 | Philips G8 ‘ 150 A50-120W/R £12, A61-120W/R £13, Mono Portables £16
Pye 725i6 way 1350 ( Pye 169 9.10 All tubes exchange glass required.
Pye 731{switchbank 6 way 100 Pye N3+715+717 10.00 FOLOWING ITEMS CALLERS ONLY
Rank A823 4 way 860 | Thorn 1690 +1691 820 Solid state working colour TV's, with well view tubes fitted (1 year
Rank T20A 6 way 8.90 guarantee on tubes) from Only £45
Skantic {Luxor 6 way 1400 Working TV Panels at Reasonable Prices
Thorn switchbank 39 | NEWI Your good, working tubes with scratches or small chips, can be
911)0 Universal video cable set. Connects any POLISHED with our purpose bmltbpollshlng equipment. Only £7 per
! video to any video. Packaged for retail in tude .
EHT TRAY ) g . Delivery Service up to 40 miles from Luton. leed Charge £3. *Free
IT.T. Universal 550 a'!s?' pack: Il,""g"" " £4-49 Delivery for tube orders over £50 + V.
T b;‘r;geln GRELEy ety ESQ‘U)Q)' Please add 180 VAT to all prices. Callers welcome. P/sass phone first.
! . Send for a fully comprehensive price list and a wall chart of approx
gm%f(gsgvﬁ Elco 150 g:::;:fnement IR G an;% 1700 Colour Tube Types that can be processed by us.
W LL VIEW 114-134 Midiand Rd.
ADD 60p CARRIAGE AND 15% VAT AND SEND CHEQUE OR E Luton, Beds.
POSTAL ORDER TO: Open Mon-Fri 8am-6pm, Sat 9am-5pm. Tel. 0582410787
Your Local Tube Stockist:
Well View, Southampton, Tel, 0703 331837,
FREEWAY COMPONENTS otach L, Nomiwood Mict. Tol Segtdrore
8t 8t i( k{ a8l [ mashire, |e
E AIRPORT, WESTON-S-MARE, AVON BS24 8RA guihd.?gemiul.‘igf" Rushden, l:‘lgrr't‘ha[r:ll ﬁguz ;nggfs 14907
L: -419 147 avantrz entals, Daventry, Northants. Te
lectronics Services, Huddersfield, Yorks. Tel. 0484-36706
— pRDERS RETURNED WITH COMPLETE STOCK & PRICE LIST. Please note that we have no connections whatsoever with any other busingss
having similar name to ours.

IRISH T.V. DEALERS

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

Opening offers, quantity discount, delivery arranged.
(SPECIALISTS IN OVERSEAS ORDERS)

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

Or call to:
T.V. TRADE SALES, E.D.l. House, Kylemore Pk. West, Dublin 10.
{Open 10 to 5.30 pm)

00000OOCOGOOOOOCOOOOOOCOEOES
NDON'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 £12
MONO DUAL STANDARD PARCEL OF 20 £1
— SINGLE STANDARD £3
FREE DELIVERY TO THE LONDON AREA!
TELEPHONE 01-739 2707 — NOW!
0000000000000 0C0CGCOGOIOGIONOIOINOIONODS

~®
Qe

CENTREVISION

For Video, Television, Audio
MANUFACTURERS SECONDS

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

Hybrids at give-away prices.

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

Sloper Road, Cardiff.
Telephone: 0222 44754

TELEVISION DECEMBER 1983 105



SETS & COMPONENTS

* TELEBEST %

We specialise in working sets.

BUSH - DECCA - G.E.C.
GRUNDIG - PYE - PHILIPS
THORN Etc.

From £25 plus VAT.

Non workers available
Mono £2.00 plus VAT

Call Ronnie on:
01-514 1333
for stock availability
841 Romford Road,
Manor Park, London E12.

TELEVISION

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

SOUTHPARK DISTRIBUTORS
Unit 4 Rubastic Road,

Brentpark Industrial Estate,
Southall, Middx. UB2 5LL.
01-574 4631, Ext 28

AT LAST A REGUNNER IN THE SOUTH

W ETSTED I UBES

ALL DELTA CRT's £30.00 + VAT
ALL P.IL. CRT's £45.00 + VAT
MOST SIZES FROM STOCK

1 YEAR GUARANTEE, OPTIONAL 4
YEAR

FREE DELIVERY WITH 5 CRTs OR
OVER OTHERWISE ADD £3.00 PER
ORDER WITHIN 20 MILE RADIUS OF
MAIDSTONE.

PHONE NOW
EAST PECKHAM 872400

* # ® #

*

JELEVISION

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

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

COLOUR TV PANELS Fully Tested & Working

Frame
IF CDA Decoder L78 Board Board Power
GEC 2040 3.50 350 4.00 5.00 - - -
DECCA 13/30 3.00 - 5.00 5.00 - - 4.00
SH ‘A’ 2.00 - 5.00 5.00 250 - 2,00
THORN 8-84" - - 10.00 5 - - 5.00
PYE 205 3.00 350 5.00 8.00 - 2.00 -
THORN 3+34K 3.00 - 5.00 8.00 - - 10.00
G8 6.00 - 8.00 5.00 15.00 - 5.00
BUSH twin chip decoder 10.00
fitted with
) brand new
Post & packing. 1 panel £1.50; 2 panels £2,25; 3 panels £3.00 etc. transformer
Hybrid panels do not include valves.
Terms cash with order. 26" CRT's fully tested £10

LAVITE LTD.,

Golcar C of E School, Church St., Golcar, Huddersfield. Tel.: 0484-643273
Callers by appointment only.

RANK BUSH MURPHY TEST EQUIPMENT
UHF T.V. Pattern Generators
Tv PAN El_s Crosshatch & 4 patterns £17.25
As above but with Greyscale £18.50

Prices include P&P and VAT.
Also available:
PAL COLOUR BAR GENERATOR
CAPACITANCE METER
TRANSISTOR TESTER
S.A.E. for prices and full details.
The above items are not kits.
C.M.J. ELECTRONICS
31 Bronte Paths, Stevenage, SG2 0PG. Unit 8, 16 Union Mill, St., Horseley Fields,
Wolverhampton, WV1 3DW. Tel. {0902) 871563.

Tel. (0438) 61567.
0000000000000 000OOCGS

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

T. K. Panels Service,

SCRATCHED TELEVISION TUBES, Don't despair, | REYSTRONICS: SCHRADER Tunable UHF Ampli-
send for repair, 20 years experience. Phone 0507 | fier RB45 A.S. MV30DB gain. 1-6dB noise. Ch. 17-
85300. 65. £39.50, p&p £1.50. Telephone 01-979 7380.

REBUILT COLOUR TUBES
DELTA TYPES
Example Prices
All sizes up to 22" — £28.00
All sizes up to 26" — £32.00

All In Line P.J.L. Mono
Gaming Machine C.R.T.s

Fast U.K. Delivery

Call or Phone:

RE-LIFE T.V. TUBES

PLANE STREET,
OLDHAM, LANCS.
061-665 2668

Big reductions on Contract Orders
Home or Overseas.
Wholesalers Required
in certain parts of the UK.

CAMPBELL ELECTRONICS LTD. TRADE COLOUR TV's
COLOUR T.V. PANEL EXCHANGE/ ALWAYS 200 IN STOCK
REPAIR SERVICE Phillips G8 from £10
THORN, RANK, PHILIPS, GEC, Bush Twin Chip from £8
DECCA, TELPRO, GRUNDIG etc. Pye Chelsea from £15

Colour TV's in good working order from

90 Day Guarantee on all repairs — same
Y P £35.

day postal service.

E.G. Phillips G8's 22" £35.
Telephone Telford (0952) 502422 Avo repairs prompt service scopes etc.
for catalogue and price list. Ring us for spares ta_nd type availability
anytime.

CAMPBELL ELECTRONICS LTD., gt g i
Unit 5, Heath Hill Estate, P&R SUPPLIES, Unit 5,

; Worle Industrial Estate,
(DEsefaRy, Vet SR, Weston-Super-Mare. Exit 21 M5.

106

When replying to Televi-

COLOUR TV'S Saeonse s ot
FROM £1 5' 50 + VAT (A} That you have clearly

GUARANTEE COMPLETE GOOD CABINETS stated your require-

SPARES AVAILABLE (8) ?hf;ts' you  have
PYE CT205/CT200. BUSH A823 TH3500/8500 Phil G8. enclosed the right
DECCA. BRAD. ITT. CVC5. JAP. GRUNDIG fominance

{C) That your name and

address is written in
SMITHS ELECTRONICS [iEsetss
(D) That your letter is cor-

43 PARK PARADE rotlyadessodohe
LO N D 0 N NW1 0 This will assist advertisers
01 -965 1230 in processing and de-

spatching orders with the
minimum of delay.

01-961 3997
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SERVICERRNGESES .

TWO YEAR GUARANTEE

{minimum 12 words), box number 70p extra. All cheques, postal orders
etc., to be made payable to. Television, and crossed "Lloyds Bank Ltd”. A56-120  A51-110
Treasury notes should always be sent registered post. Advertisements, ﬁﬁ;% 2232?‘2‘3 ors
together with remittance, should be sent to the Classified Advertisement A66-120 or 140 (26" add £5)
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower, Add £5 per tube for quick insured defivery. No need to
Stamford Street, London SE1 9LS. (Telephone 01-261 5846). EPE) (85 (T Gl %':jig,?’“ buy from us (except
GRUNDIG. Panel exchange. Working sets. Circuits. | JAPANESE COLOUR TVs, Hitachi, Sony, Panasonic, ) WARlﬁlg‘vcgEmRTolAJDBEOSNCASTER
Wanted - remote control units. Ochre Mill 0785 | Mitsubishi, Toshiba, Sharp. COLOURLAND TV. s, g
814643 anytime. Trade Only. 0484 863489. Callers 1ing frst. Open evory day, including Sundey.
TURN YOUR SURPLUS capacitors, transistors etc., These prices apply to 1983.
BARRY TV SERVICES into cash. Contact COLES-HARDING & CO., 103
South Brink, Wisbech, Cambs, 0945 584188. Immedi-
(EAST ANGLIA) Y e INLINE TUBES
Your friendly wholesalers. We TE LEVISION
cater for the smaller dealer who . 51 161
requires regular sm?\lll squpIies of Trade Supplies of Good 56 500 49
quality used colour TV’'s. From £25 : PLUS MANY r
+ VAT. Fully working with good Quality Colour & Mono MORE SONY M
tubes and cabinets, straight from TV's. Most Makes HITACHI ETC. AND
il shelves, d | . .
our retail s ev:a:nt.rea y to sell or available, suitable for
Delivery available Sale or Re-Rent. TUBEs £1 9 50
Contact John, Dave or Steve on (O STREET -
Ely 61462 GENERAL R hc e Inclusive and delivered. Slightly
or Cambridge 69215 FACTORS (0302) 4958368416 used with a six month guaran-
tee. Sizes available as above U-

GOOD MOTORWAY ACCESS "
NOW OPEN IN NEWCASTLE VIEW (TUBES) 26" add £5.

FOR THE BEST IN ELECTRONIC COMPONENTS
TEST EQUIPMENT AND ACCESSORIES

Marlborough Electronic Components N WE ECTR N’CS
15 'Waterloo Street, Newcastle NE1 4DE
Tel: 618377
(pen %am-6pm Mon-Sat. Easy Parking [~ (]

STOCKISTS OF  TRANSISTORS,  RESISTORS,
CAPACITORS, I.C., DIODES, ELECTRONIC BOOKS ETC.

= eyl Sale of the Year!

—
WEBSTMORLAND ROAD
WEARE E

Y 2,000 Colour T.s to Choose from

WATERLOO STREET
REPAIRS UNDERTAKEN BUSH 1 cHIP ... £10 BusH z cHp ....£15
(Excellent Cab condition. Change over sets - high percentage workers)

RANK BUSH MURPHY N e o )

) 1 20 | e e gyt S oy 8 L e e
TRANSFORMERS BU SH 718 T U BE o e 0 <k set 10 e dum e bh Do e
LINE OUTPUT TRANSFORMERS BUSH T22 .......... P.O.A. (dependent on quantity required)

Z718 (T703A, T706A)

(1) New (Complete) £20.50 Other makes in stock include G11, HITACHI, SANYO ETC.
(3) Less Focus Module and

Rectifier £10.50 Whife GOOdS

7718 SPARES (T703A, T706A) FRIDGES. FRIDGE/FREEZERS, HOOVER TWINS, HOTPOINT TWINS,
Pri. — £5.50, Sec. — £6.00, AUTOS etc.
Rectifier ~ £3.00, Lead - £2.50 ——————— SPECIAL OFFER — We need the room —
T20, T22 (T705A) £9.00 100 HOOVERMATICS MIXED 3174, 3334, 3301L
T26 (T705B) £9.50 £500 - DELIVERY ARRANGED.
Switch-mode Transformers LARGE QUANTITY FRIDGES,FRIDGE/FREEZERS FROM £10
T114 A/B £8.00 HOOVER AUTO'S FROM £14
Genuine RBM Units F; ]
| Don't forget we are open all day Saturday 9-5.30
Prompt Postal Service.
Add 15% V.A.T. to all Prices. CASH ONLY - WORKING TV'S FROM £29 - ASK FOR DETAILS.
DISCOUNT For QUANTITIES e ilgl N\ UNIT 1, WHARFEDALE ROAD,
WOODSDALE COMPONENTS ————d*___| M606, EUROWAY ESTATE,

MR SKEHAN WE ARE

34 Field End Road, Eastcote, HE$E
Pinner, Middlesex HA5S 2QT. g

8ragr:
01-868 5580 T g

Agents Office, callers by appointment only.

@ Leeds;

BRADFORD. [ 0274 | 688458

~J OPEN MON - SAT 9 - 5.30

tManchester
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T SPARES, PANELS
= W = AND MANUALS
PHILIPS - GRUNDIG

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

EX EQUIPMENT PANELS. Thorn 3500. Complete
untested. Power and time base £4.00. Others £2.00.
Power and time base tested working £8.00. Postage
£1.75. Eastwood, T.V. Shop, 65 Burnley Road,
Todmorden, Lancs. 070681 7197.

| YOU HAVE TRIED THE REST
NOW TRY THE BEST !

Quality 6 Button TVs

on Offer
Ultra 6725 22" GEC S/S
Furg. 3738 22" T/T ITT CK505
Furg. 3749 22" Philips 550 22"
Furg. 3722 22" Bush T20

Also 17" 8000 various models + many
more to choose from.
SCARBOROUGH TV TRADERS CO LTD
85 Columbus Ravine, Scarborough,
N. Yorks. 0723 68087.

1 hour from A64/A1 junction

SATELLITE TV RECEIVER

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

SAE DATA, TVDX lists,

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

TELEVISION TUNER
REPAIRS
ALL TYPES

BRITISH, EUROPEAN
JAPANESE ETC.

MEN-TU ELECTRONICS LTD.
SALTERNS LANE,
FAREHAM, HANTS.

Tel: 0329-235116

COLOUR TV's wom £10

IN
NORTH HERTS.

* Weekly Stock

% Working Sets to Order

% Bulk Discounts Available

% Mountains of Spares

% Friendly Service

% Phone Call Preferred

SCREENPLAY

REAR OF 28 SUN STREET,

HITCHIN,
HERTS.

Phone: Hitchin 31644

108

IELEVISIN

IRISH T.V. DEALERS

(No. 1 for s/hand T.V.s)
We are your number one source for good quality reconditioned colour televisions, most
with re-gunned tubes. (We now have our own re-gunning plant.)
700 sets to choose from all with VHF/UHF tuners. Most leading makes supplied. Fresh
stocks weekly.
Prices from off the pile £50.
Working sets from £73.
Sets with re-gunned CRTs from £99.
Prices subject to V.A.T. Re-gunned CRTs guaranteed for one year.
We also stock Philips Videos, Televerters, Mono TVs, VHF Aerials and af course our own
re-gunned tubes.
‘Phone for delivery or visit our new spacious warehouse:
TELE SPARES LTD. Unit 113, Eim Road,
Western Ind. Estate, Dublin 12.
Tel: 01 521211/521756.

WIZARD DISTRIBUTORS
MANCHESTER
SPECIALIST DISTRIBUTORS TO THE TRADE
OF T.V. & VIDEO SPARES.

WE STOCK A FULL RANGE OF PARTS &
COMPONENTS INCLUDING C.R.T.'s
RANK - THORN — PHILIPS - [TT -
DECCA - GEC ETC.
THANDER & LEADER STOCKIST
TRADE COUNTER OPEN: 9-4.30
CATALOGUE ON REQUEST.

M ail Order Enquiries Welcomed
EMPRESS STREET WORKS,
EMPRESS STREET,
MANCHESTER M16 SEN.

TEL: 061-848 0060.

NORTHERN IRELAND
DEALERS

Thorn 3500/8000, Philips 550, Decca
100/80/302
Most other makes available
Prices: Non-workers from £20
Guaranteed workers from £40
Mono sets from £3

Delivery anywhere in N. Ireland for
bulk orders

S. M. Electronics
Tel: Cookstown (NI) 06487/64277

GRUNDIG MILLIVOLTMETERS 100UV/300 V.
Working order £15 + £5 P&P. Also P.S.Vs isolating
transformers etc. S.A.E. Lists. S.H.E., 5 St Joseph's
Park, Ballycruttle, Downpatrick BT30 7EN.

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

JABCO LOPT TESTER

This instrument is now used in hundreds of
Service Workshops and Manufacturers with
household names all round the world. Saving
countless hours in checking Line O.P. stages
and the unnecessary fitting of new LOPTS.
Mains operated. Straight forward indication of
good or bad by Red & Green Leds. No controls
to set up.

Instruction booklet on testing many common
Lopts in situ including jellypots.

£16.50 inclusive. C.W.0. delivery 3 days. £18
overseas post by sea. £21 airmail.

J. BAKER & CO.

1, Old Shoreham Rd., Southwick,
Sussex BN4 4RD.
Tel: Brighton 593315.

TORBAY (TRADE) T.V.

For Good Quality Used Colour & Mono
T.V.’s, Popular Makes, Quantity Discounts,
Trade Workers from £22.50 + VAT.
{(Non Workers available)

6, CASTLE CHAMBERS
HIGHER UNION STREET,
TORQUAY, DEVON
Tel: (0803) 22767.

Thorn 3000/3500 TRIPLERS

Thora 5000
UNIVERSAL

| year guarantee

The UNIVERSAL TRIPLERcan be used in most
G.E.C.. LT.T. Pye. Rank, Decca & Continental

o WING ELECTRONICS
15 Waylands, off Tudor Rd, Hayes End, Middlesex

£4.50-

A

* Britains most reliable source
of quality TVs.

* Hundreds of working pol-
ished TVs.

* New adjustable TV stands.

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

Krystal Marketing Ltd,
8 Breedon Cross Storage,
Dale Road, Selly Oak,

Phone 021-471 3023
Telex 335540-G

Birmingham B29 6AQ. Ask for Les

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.
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BOOKS AND PUBLICATIONS

““RADIO AND TELEVISION SERVICING” books,
new editions for the last 6 years always in stock. Prices
on request. BELLS TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel, 0423

GERVICE PAGES |

COMPLETE FULL-SIZE SETS any published service

h £ j fr
SUFFOLK T.V. TUBES | [rrsmmnzs:
PLEASE NOTE THAT AS FROM 1ST OCTOBER 1983 OUR PURLEY [ | free 50p magazine, price lits, unique technical publica-
WAY FACTORY WILL BE CLOSED. WE WILL BE PLEASED TO [§ | tonsfor sale Repair datafcics almost any named TV/

SUPPLY CUSTOMERS OLD AND NEW FROM OUR PREMISES AT: e Tt

1 PARK ROAD,
HACKBRIDGE, SURREY SM6 7ER. |
Tel: 669 7825/7826 ELECTRONIC ENGINEERS

Suppliers of Mono and Colour Tubes to major rental companies. All colour tubes hot Honeywell need dynamic, experienced Elec-
pumped|at 385°C and rebanded to British Standard 415 1972 Clause 18-2. 19" and 22" tronic Engineers to join their highly skilled
Tubes approved. Other types pending. team responsible for troubleshooting high-

BRITAINS LARGEST INDEPENDENT MANUFACTURER. (B lsTy) O E (T

Our benefits package is most attractive, in-
REBUILDERS SINCE 1958. cluding company car and 5 weeks holiday.

For further details contact:

PERSONAL i
COLOUR VALVES PY500/A-65p, PL509/519-£1.50. Richard Gould,
vg%rg? ;ICAFLBXESC Eactfzmpcﬁazs Pgigs PETB%«& over, SERVICE ENGINEER available for contract work in Honengl ControIHSystems Ltd,
Berkshire. Own (w/shop) equipment spares VCR oneywell House,
P2t L3t Lot ovems, oy P97, PCBE. PCBB. | | Audio TV. Telephone 0628 26520. Charles Square,
MONOCHROME VALVES ALL 35p EACH.
ALL VALVES EX-EQUIPMENT & gssrso AERIALS Bracknell, Berks RG12 1EB.
P&P 50p Per order, Access/Visa Cards welcome. PLEASE QUOTE REF. T|79/H.
ELECTRONIC MAILORDER LTD, 62 Bridge St.,
anlbonom Lancs, BLO 9AG. Tel. (070682) 3036. AERIAL BOOSTERS
el e e e e T T T Next to the set fitti
C -F R T 1' B;?:HT/\;;::::: lr"\:ic%ai::\;;%?ut 21‘:1!: Tun:.b?e over the comp-I(‘ata SERVICE SH EETS
apimat Recun Tuses || | S o o oo o
I 19 Goulton Road, I Al boosters we make work off a PP3/006p/6F22 type battery or SANDHURST PUBLICATIONS
London E5 | 8V-18V DC. P&P 30p per order. Television Service Sheet Specnall_sts
ridge St, Ramshottom, W
| on ELECTRONIC [Mll g{gg:é? lﬁn:sé wsas Ramsb orkshop Manuals, large selection of
| Y, | Access/Viss Cards wetcoms SAE Loafiets Japanese and European TV Sheets. Callers
our North East London | 5.30-7.00 pm. Upper Floor. Send S.A.E. for
I C.R. T. Dealer | Catalogue E‘l‘l;((i: Eanllx‘ltnes r—
” orktown Roa:
I [ 2 METRE PARABOLIQ DISHES Sandhurst, Camberley, Surrey GU17 7AG.
| ® Very competitive | _Glassfibre Construction.
l . y p I Suitable for 4 And 12 GHz £290 BELL’S TELEVISION SERVICES for service sheets
p"ces Polar Mounts And Feed Supports Available. on Radio, TV, etc. £1.50 plus S.A.E. Service manuals
I I Send S.A.E. for Details on coIour.TV and Y.ideo Recorders, prices on request.
| @ Extended Guarantees | SP ANTENNA SYSTEMS, o T TR e EI Ll
. 3 Woolpack Corner, Biddenden, arrogate, N. Yorkshire. Tel. :
| @ Discount to Callers | Ashford, Kent TN27 8BU
. Tel: 0580 291090 TECHNICAL INFO SERVICES
| @ Delta and In-Line
i Sdoolied I 76 Church St-Larkhall - Lanarks
I ipphe | AERIALS AND ACCESSORIES Giant TV & VCR DIAGRAM MANUALS
| @ Suppliers to Large | VHF/U’H""’F e oresne, ok G, Brit CTVs 3 vols £45
/ antennas, masts, brackets, cable, amplifica- Vol. 1 Decca G.E.C. ITT £17
| Rental Dutlets ||| ionond sisiution eauirent ot Al s et sl | |1 Vol 2 Philips Pye Redit. €17
| I | Sond s0p £Y1SMS planned and instalied. ::/ol. 3 Rank Bush Thorn £17
en p for our new catalogue and price list. oreign CTVs 2 vols £32
Phone ANGUS COLGAN S.C.S. AERIALS
: on 01-986 0702 : 26:28 Port Vale, Hoctiord: Horts. SG14 3AB g’e{;’o\}gg’?\%“g/ﬁ‘mps) Lok g§
L : g Tel: 0992 50478. ’ VCR later models + Betamax £17
el ———— New T.V. Rep. Manuals £6.90 each
Order form 1983 Brit. CTV or Foreign CTV 4
Please insert the enclosed advertisement in the next available issue of Television Complete set of 15 for £95
. Comprehensive practical T.V. Repair
Headlng| ...................................... course in manual £8.50
Signature .......cccccccevvecennesiinnnns Large SAE brings FREE 50p magazine
inc. service sheet/details of unique T.V.
DAte ..ocotevrereieiieieeieeinie e cereie e Ipubllcatlons Any quotation plus price
N ists, etc
No. of iJs ........... Chq/PO ........... Full size service sheets £2 + l.s.a.e.
. . CTVs/Mus. C. .s.a.e.
Classified Advertisement = ‘:’d Ius = J-f“gg +lsae
orlds larges on of service man-
gepaﬂgls?let, NAME AND ADDRESS ualsh 1930 tp~date. From £4.50 to £35
oom , eac
King's(lReach Tower e.g. Autojox/G8/A823 £7.50,each
Stamfard Street, FOR FAST QUOTE
SE1 9LS. 12783 RING 0698 8833
\—_—/ ~

[
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30,000 SERVICE SHEETS IN STOCK.

£3.00 + SAE. Stereograms & Music Centres . Rad
sheets are not in stpck. Circuits £3 - colour. All TV Sheets
lengths, All Sheets £3 except colour. SAE please. Old V.

TV Monos, Radios, £3.00. Tuners £3.00. Tgx Recorders, Record Players £3.00. Transistors £3.00, Car Radios
.00,

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX.

COLOUR MANUALS ALSO AVAILABLE

iograms £3.00." Also Colour available. State if circuit will da if
are full length 24 X 12 not in Bits and Pieces. All other Data full
alve Radios £3 + SAE 9 x 3,

(MAIL ORDER)

WANTED

MITSUBISHI 470CNB22 C.R.T. required. MILNE,
20 Graham Road, Wimbledon SW19. Collect locally.

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.

PROPERTY FOR SALE

T.V. SALES & SERVICES, Brighton. Showroom,
workshop, office and living accommodation above.
Outside forecourt and display area. Stock, fixtures and
fittings negotiable. Rent £1,000 p.a. Price for long
lease £14,000. Tel. Brighton (0273) 692743 or

WANTED. INSTRUCTION MANUAL for Sharp VC
6300 VCR. Purchase or loan. 01-890 0727.

737944 anytime.

WANTED FOR CASH any videos, TV’s, televertas,
test equipment or tube plants. Ring SCOTT on 01-299
1234,

MISCELLANEOUS

WANTED URGENTLY. Video recorders, R/C CTV’s,
portables. Cash available. Ewan, 0892-45938.

COURSES

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

TO RENT
TV SERVICE DEPARTMENTS with bench and out-
side aerial; also suitable for TV storage. £25.00 per
week. No premium. Price includes rates and electricity.
Located in centre of London. Telephone now
TELEMANN 01-739 3123/2707.

WHITE GOODS WHOLESALE. Hotpoint AVTO's,
Hoovers, Fridges, Twin Tubs. Phone 0542 4700 for
prices. Hurry stock limited.

SATELLITE D.1.Y. KITS

Ses llve TV from other countries from outer space.
Wirite for details and prices.
Full Instructions on installation.
Example price: 2 meter DIY dish £189.
Secam Sets/LNA/Down Convertors etc.

ANNIS & SON )

42 Oxford Street, Whitstable, Kent.

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now, Phone C.W.AS. ALARM 0274
682674.

FOR SALE

SONY VP2030 tri standard video player, V-matic.
Sony CVM 2030 monitor (100 volt). Original cost
£1,900, offers, Phone Steyning, Sussex 814021 after
6pm.

500 OLD RADIO/TV CCT’S for sale. Offers. Tel.
0803 525613, Mostly 50's & 60's.

T.V. PANELS T.V.PANELS
Power Line T/Base Conver-
Makes Supply Panel Panel Decoder Video Tripler IF gence
Thorn 3500 £8.00 £8,00 £5.00 £4.00 £5.00 £3.00 £2.00 £5.00
Thorn 8500 £5.00 = £5.00 £11.00 - £3.00 - £4.00
Philips G8 £10.00 £12.00 £5.00 £8.00 - £3.00 £8.00 £5.00
GEC 515 £8.00 £12.00 £5.00 £8.00 - £300  £1000 with  £5.00
sound panel
Bush £6.00 £9.00 £6.00 £11.00 - £3.00 £5.00 £4.00

COMPLETE NON-WORKING PANELS AT HALF PRICE OR LESS FOR QUANTITY

* Parts also available for other makes. % All panels are fully tested and working. ¥ Add 15% VAT on
all above prices. * Postage and packing: 1 panel £1.50; 2 panels £2.00; 3 panels; £2.50 etc.

TOP QUALITY TELEVISIONS

*Wide range of CTV's in good working order froom £25. Mono £2.50. % Eg. Thorn 3600; 8500; Philips
G8; Bush etc. * Plenty of working/non working (complete) sets at competitive prices. % Ready to sell
or to rent. % Please refer back to June & July issue of Television magazine.
M S ELECTRONICS, Unit 1, Warwick Street, Earlsdon, Coventry. Tel: (0203) 714213, or

M S VISION, 72 Robertson Street, Glasgow. Tel: (041) 221-2146

CALLERS WELCOME

For a good selection of used TV sets
in good cabinets . . .

* Large stock of working sets. * U.K. Delivery

SELLING
OR

Service. BUYING
A classified
advertisement could
solve your problem
at very little cost
PETER CAMPION

RING
MANDI
01-261 5846

UNIT 40, HARTLEBURY TRADING ESTATE, NR. KIDDERMINSTER,
WORCS. DY10 4JB Tel. Hartlebury {0299) 250161

110

1983 PRICE LIST

DISPLAY
ELECTRONICS

GOLD LABEL COLOUR
TUBES

2 YEAR GUARANTEE

90°UP t0 19" . £33
90° up to 22".. £36
90° up to 26"..
The above prices are for standard
38mm Deita Gun Types.

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

GOLD LABEL MONO TUBES
2 YEAR GUARANTEE

197/20". .
23"/24" ..

GREEN LABEL COLOUR
TUBES

12 MONTHS GUARANTEE

90° up to 19"
90° up to 22".....
90° UP 10 26" irerieriereerrcernse e e £34

Green Label Prices apply only to stan-
dard 38mm Deita Gun Types. They will
be of particular interest to customers
refurbishing ex-rental sets.

BUDGET CORNER

Buy any 5 mixed types take 20%
discount.

Buy any 3 mixed types take 10%
discount.

Budget prices apply only to colour
tubes. The mix can include Goid &
Green Label Types if required.

CALLERS WELCOME

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

N.B. Customers intending to coliect
orders are requested to telephone in
advance:- even popular types may be
out of stock for.short periods.

UNIT 1
SWAN WHARF
WATERLOO ROAD
UXBRIDGE
MIDDLESEX

Telephone: UXBRIDGE 55800
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TELEVISION TUBE SHOP LTD

BRAND NEW TUBES AT CUT PRICES

V| I N A31-19W/20W .......... 19.95 230DB4CT468........... 31.00
A31-120W/300W .......17.95  240DB4/240AB4A ....22.00
A31-410/510W .......... 17.95 CT507 equiv............. 21.95 -
A34-100W/510W.......18.50 310DGB4/DMBA4.......23.00
BEST QUALITY EX-RENTAL A34-514W oo, 24.25 310EUB4............ 19.95
SETS FROM £10 HERE IN A38-160W/170W .....17.50 310EUB4A ... 18.50
CENTRAL LONDON! AGA-120W/R oo 2500 310EYB4 ... 18.75
310FXB4 ..o, 17.50
5 AS0-120W/R .....ccvve. 19.00  310GNB4A.... o 31,00
100's OF SETS A61-120W/R ............. 2100 310HCB4................... 31.00
9AGP4........... 340AB4 ... 22.50
ALWAYS IN STOCK -
340AXB4
COMPETITIVE PRICES Some Rebuilt Japanese | 340RB4/CB4
& European Types 340AHB4
Available from RIGONDA 6"............ 14.

@ £14.00 +VAT £2.10

IDEQ RECORDERS

(NEW & MULLARD/THORN COLOREX)*

12VARP22 .............. £62.50 AS56-120X ..o £54.00
{SUBJECT TO AVAILABILITY) 330AB22 .o, 73.50 AS56-410X ....ccornnnnnn. 64.00
' Ad4271X oo 60.00 AS56-500X/510X ........ 63.00
h — - A4T-382X o 61.00 A63-120X......cccnnn.. 63.00
(\.:,Aé% a_'sﬁ—r ?_VE;J IEJDI(I;‘? ECEVAC A47-343X oo 61.00 A66-120X ..o 65.
- - A49-191X ..o, 53.00 A66-140X/410X 70.50
PHILIPS G9 — THORN 9000 and AS51-161X e 70.00 A66-508X/510X 65.%
- - AS51220X oo, 55.00 A67-120X.......... 65.
|MANY MANY — MORE! AS51-500X/510X .......64.50 A67-140X/200 ..69.50

9300 A67-150X .. 75.00

FOR CURRENT STOCK DETAILS AT i Buib, Rogaired for. 110° Colloran®
TELEPHONE 01 328 3787 ADD 15% VAT TO ALL THE ABOVE PRICES.

Please allow 7 days for delivery
OR VISIT US AT

ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED
55 KILBURN HIGH ROAD NW6 TELEVISION TUBE SHOP LTD

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

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

IMMEDIATE CREDIT AVAILABLE — TRADE ONLY

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

= = AB)N: THE TELECENTRE, WORCESTER ST,
m@gﬂ \/ NS | (W'TO N) WOLVERHAMPTON (0902) 773122

Applies to UK. only.

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.

A.B.C. TRADE SALES

COLOUR T.V's
Philips G8, Pye, Decca 30's,

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

Tel. Wolverhampton 722637
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DIODES BZX 83c20 10p MJ 2253 °°P PHILIPS DIY HOME SECURITY ALARMS KITS
0A 47 8p BZX 83c27 10p d A o 4 2
A 90 8p | BZX 8333 10p v 220, o, , o Send for details. Prices £54 to £112.
OA 91 8p g%))g ggggzgxm ig; g‘)as?/ 5p % BRITISH MADE APACHE OFF ROAD KIT
m gﬁ'] gp BZY 88c0v7 10p/| Aoltage Regulators WITH BATTERY £50
IN 014 3p | BZY 883y 106 1 5V/UA78POSSC 3op \ 2 CHANNEL RADIO CONTROL £40
IN 20692 || PR P/ SVILMI9MOSCP 25p
Ra i | R AR | Sy -
IN 400 3 / P
IN 002 3 oY op | LM 34212 30p
IN 4004 4 | y 730 op | 12vMC 7912 20p
IN 4005 4p | ya7 p | 12V/LM 340T12 25p
IN 4006 ap | y 260 op | 15V/78MIS 15p
IN 4007 5P| Y933 5p | 18V/MC78M18 20p
IN 4148 3| Y69 24V/78M24 30p
IN 4448 3p | vo97 e
IN 4742 10p +-TIS 90 ;3;»
IN 4722 10p > oy TISOT— _30p
IN 4751 10p All diodes at 10p or less in this TS 92 30p
IN 5235 10p list 20 of one type 1.00 —e
IN 5254 10p CB Radio transistor
lsaes 100 | R 1038 50p 16119 2A/40v.50Meg
IN 59288 103 g 1039 50p 5 for £1.
2008b £1
1AV 30 10p | R 2009 £ | ular? 15p
IM 72255 10p | R 2010b £1 | U 19885 40p
R 2029 50 U 3832 15, = -
}5 582? ig'; R 2210 w: U 3845 ,5:: o Various Tools and Accessories
1S 164 10p R 2257 60p MR 508 10p Mains timer. 13 amp — up to 2 hours: easy to use, plugs into socket £3
1S 921 10p R 2265 S0p MR 501 10p Sellotape PVC Electric Insulation
1S 301 1a 10p R 2305 50p MR 502 10p 25mm X 20M 50p 50mm x 20M 70p
IS 3072a 10p 2306 S0p BYF 1202 10p | Telescopic aerials (radio) £1
IS 5024a Sop | R 2322/2323 pair 80p | BYF 1204 10p | UHF Radio Aerial 50p
IS 5030 S0p 2323 1Sp | BYF 3123 40p Xcelite pliers £3.90
ITT 921 10 R 2396 S0p | BYF 3126 40p | Xcelite snips £8
ITT 923 10: R 2461 £1 BYF 3214 42p )écelitescutlers L 390
ITT 1075 10p R 2030 £1 BYX 10 p KN Supascrew kits .50
ITT 2001 10p | R 2443=BDI124 40p | BYX 36/600 35p | VU meter 45p
ITT 2002 10p | R2737=TIP31A 40p | BYX 38/300 28p | Pull up large aerial 75p
ITT 4150 10p | R2738=TIP41 30p | BYX 38/600 S0p | Soldering {ron 6v/23w £2.50
ZE 1S 10p | R2775=TIP4lc 40p | BYX 55/350 10p | Porable TV aerial 75p
ZF 3.0 10p R3129=TIP47 40p BYX 55/600 (Bead) 10p Neon screwdriver 30p
ZE 313 10p BYX 71/350 20p Phillips snips £2
ZF 43 10p | BU 105/04 80p BYX 71/600 S0p 2 way baby alarm/intercom with long leads £5
ZF 10 10p BU 108 £1 BYX 72/300 20p Phillips universal battery tester/charger, fuse/bulb tester £5
ZF 11 10p BU 124 50p BYV 95 8p Volt/ohm test meters 1000 ohm/volt £5
ZF 12 10p | By 126 sop | BYV 96D 10p | Eisenmann NICAD CHARGER 5.5V/150 ma £2
ZF 13 109 | By 180a 6sp | BYZ 106 10p | 12V Nicad pack, "AA" £2.50
2 1% | By 204 70p | BPW 4l 15p | “AA"/125V Nicad £1
Sr 3 105 BU 205 £1 | BYW 56 2A/1000v 8p | "C" Nicad £2
ZF 82 10p BU 206 £1 BZY 93 S0p Duracell PP3 60p
ZPD 3.9 10p BU 207 £1 BZV 15/12 30p ¥ x mlclrophone/spesker . —_— So0p
ZPD 47 10p | By 208 s | B2V 10 b | 5 Femire rod Wi LMW o 7 1e20 (blck & bloe) > e
A 10p | BUY 2082 88 | BZw 06w 10p | Xcekute 5" bent nose plier £3.
P @ De-solder pump + 2 nozzels £5,20
ZPD 47 10p | BU 222 £1 | Bush th RCA 76122 £1 P
BU 326 £1 Sy IstON h Plastic box for 1.c.s with anti-static pad 6"x3"x{’ 75p
ZPY 8v2 10p ITT computer bookset 2020 £4 Can of handy oil 40p
ZPY 12 10p | BU 407 60p | G820 wm 100K 5p | Fia Red LED 12
%;¥ 21,2 :g: gg ‘5‘(2)8\’ “::Il? Transformer 240vf200v- - . : L
500Ma 75p uantity Reductions 4 20 for £2
zg 37 }gs SB X528§‘ ng Viewdata torroidals £5 | BY204/4 25 for £1.00 Metal BD 124 10 for £8
p + £2 postage | BY206 25 for £1.00 20 Slider Knobs 70p
ZPY 56 10p | BUW 84 30p | Mitsumi tape motor 75p | BD132/676a 20 for £2 6 Mixed UHF Aerial Isolating Sockets,
ZTE 2 10p El{;;l zgr Sankyo tape motor 75p | WOOS bridge 20 for £2 some with long leads £1,00
ma | E 12 | s somany | Qe 4 e
ZILS Sk 1% EfoL 20 el eea) e BY210/600 2Sifog £1.00 15 Panel mount rocker switch
ZTX 102¢ 10p | E 5359 10p | Sparp tape motor 400-040 £1,50 | BY298 3 amp/fast/R 20 for £1.50
%% {8& :g: Egg‘;‘; }gp Mono scan coil 110° small BD239 20 for £2,00 %SOQ/IIfOA_ d col AR ﬁ(s)g
' P K £1.50 | MR856 25 for £1.50 ack of mixed coloured wir :
ZTX 109 S5p | E o004 wp | " BU126 10for 600 | 25 LED red/yellow/green  £1.50
71X 341 105 | E 9005 1093 dlprezlcedyicd BU208 0t £500 | J0LIC Holders ¢ £1.20
Z1X 342 10p gt 1% | BU20s 10for £800 | 30 Large LED Red £1.00
71X 384 10 TIC 106a 30p | Mono scan coil £3 | BUIOS 10 for £6.00 '
Z1X 251 10p | TIC 116n/Y 1003 3%p | G 8 wansductor £1 | 2sCa122a 10 for £800 | 20 Small LED Red £1.00
ZTX 550 10p | TIC 126N 40p AT 4041/41 transductor £1 BF458 10 for £1.00 10x20 Turn 100K Pots £1.00
Zw 13 12p | TIC 206m 30p | Thom 4000 tube base £4 | BDI36 10 for £1.28 100 Mixed Transistor £2.50
Zw 27 10p | TIC 226m 30p | Al pots Thorn 3500 S0p | BF224 20 for £1.40 20 Convergence Pots 80p
ZW 43 10p | TIC 236E 30p | 2KS5 Lin pot with OA90 40 for £1.00 100 Mixed Sticks £1.00
Zw 310 10p | TICV 106D 40mm spindle 20p | INal148 40 for £1.00 10 Thermistors 50p
ZX 68 sop | (T092 case BRIDGES IN4448 40 for £1.00 20 Slider Pots £1.00
ZY 47 10p | 2A/400V) 10p | SKB 2/08 LSA 30p BYX10 100 for £4,00 30 Presets 50
Ze2 Ly f Do 2% | BLOOS s f ETIouivege,  _ Gomeens | GElURRS hermistor, dégausaind)
0 P KBL ©; 30, igh voltage cerami 3 )
GltE 1o | Tip 30¢ oyl for o 305 | condensers £1.50 HT, etc. £1.00
113 10p KBP 04 p d g . :
AA 119 8p TIP 30A 5p W02 15p _l\'{hxcq Mounting Kit for Power p 40 glass reed switch ) £1
22 %22 :g: R; g}B 28: wom ;Sp S(Y)?)ngzlr??ensus £1 23 10¥pressiioimakeyswitch 2
005 P ! : 40 Pots £1.50
BA 102¢ 10p TIP 32 25p GEC remote panel. Main 300 Resistors £1.50 10 Gun Switches Sop
BA 157 8p TIP 33B 50p transformer 3/ic SAA 1025/SN 150 Electrolytics £2.00
BA 159 8p | TIP34C S0p | 74141/TBA 231 15 Bulbs 40p 5 Tube Bases £1,00
BA 173 8p | TIP35C $0p | AT 2076/55 GEC split diode 100 Diodes £1.50 1,000 Diodes, Condensers,
gﬁ %(8)% gp TIP 36 50p | transformer £10 | 100 Fuses £2.00 Resistors on Bandolier £3.00
BA 202 8 DiEgHB p | AT 2048/11 LOPTI 1% TWREs. 20 (ﬂ'ﬁ] Lucky Dip 600 gram £1.00
c P | Mulla £2.50 i i
Rt 80 | TIP42/BRC 6109 30p | 75R/25 Waut 35p | BC 547 100 for £4 25 ":i‘xed High voltage pulse -
BA 316 3}; TIP 42B 40p | [8R/11 Watt 25p | 10 x 20 Tum 100k pots. Rank £2 consdenser g
BAV 10 10 TIp 47 40p | 33M/3 Wau 10p | Thom 9 volt power supply regulated£3.00 Jungle Bag 5Kg £5.00
BAV 21 10p | IIP48 4 | TV Sound Tuner Kit. ideat for 20 Ki.obs £1.00
P TV sound on
BAW 21 100 | T1p 100 30p A e
BB 103 10p L G
gg }8gg }gp ﬂ; }}g gg: Front End gdus:;s Center. VHF/ coMPONENTs
P | TIPi17 sop | MW/LW 13
BB 105G 10 - .
ggxlz‘tléan }2; ;}; }%2 ;g: Oulp\fl Stage for music center£S 63 Bishopsteignton,
BZX 61c110 6p TIP 130 30p Both items d£9 Shoeburyness, ESSEX SS3 8AF
: o i .
BZX oleis 6; TIP 131 30p circuit supplied (as previous ad) SAME DAY SERVICE
BZX 6120 10p | TIP 136 30p | SONY 1400KV Chroma . ? A R s
BZX 6130 10p | TIP 640 750 | Panel £6 All items subject to availability.
BZX 61220 10p | TIP 2955 35p | SONY 1400KV Tuner unit£3.50 No Accounts : No Credit Cards
BZX 70c6v2 8p SONY 1400KV Touch button . -
BZX 7033 g %P | Teon 30p | unit £3.50 Postal Order/Cheque with order
3v9, 4v7,
Sul, 5v6. 6v3, 6V, v :3: SPECIAL OFFER Add 15% VAT, then £1 P+P
L [0 s | S Bk S Add Postage for overseas
L ey ;g; T e0s1 sp | TV 21.48., Callers: To shop at 212 London Rd.,
BZX 838wz :3; ; 38(5)3 m '{;7;3 l\’iewd;m,gecl?der VDP Southend. Tel. 0702-332992
ssue 5 with al
BRC 83c13 10p | T 9005 40p | ICs £10.00
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GEC portable chassis + LOPT £6 '65/03/‘3180\, o
COMPONENTS Thorn 1613/1713 chassis £9.75 4.TM350v 10p
Full remote G11 hand set, repaired £12 exchange | 5/350 25p
63 Bishopsteignton, Hills 520 multimeter w; case. 20, 0000/;01( fuse diode £19 50/350 10p
protected + logic test facility. 10meg/1200 volt 19.50 | 220/350 30p
Shoeburyness, ESSEX SS3 8AF Hand-set Thorn 9000 ultrasonic sound & channel 300/320 ;ol’
| SAME DAY SERVICE o el Py s
All items subject to availability. set. Full Ote | 330,385 CVC 820HT 60p
No Accounts : No Credit Cards 11400 13p
. £12. .56K/400v 20p
Postal Order/Cheque with order NEW MULLARD TELETEX \ 8/400 15p
Add 15% VAT, then £1 P +P Decoder Panel (VM6230) ~——— £15.00 3{;;94&) gg:
Add Postage for overseas G8 T/Unit Panel £12.00 each | Jor/400 0p
G8 IF Panel £12.00 each 10,000P£/400 in box 40p
c?llers: To shop at 212 London Rd., G8 Line O/P Panel . £12.00 each 4K /400V 20p
Southend. Tel. 0702-332992 gg {’f?\;::rc }S1upPly o £12.00 e:/:;/ 2%73(5)0 ;(s):
3 Way regulated adaptor 240V GEC 2040 £5.00 N o roma 0.1/600 15p
6V/7.5/9V/300mA £3.50 | GEC 2110 £7.00 047/600 15p
Transducer Hand Set insert, Pye mono £3.00 Tube it for 820 | Thorn 35 150 | 5 1/800 15p
crysta, tranducer, 1 1C SAA 1124 | Rank mono T704A £3.50 | Ewo chassis o 50p | 0.047/1000 10p
& lead £3.50 | CVC32 ITT £750 | GEC Line OfP Trans. & Rec Stic 50p | 0.01/1000 10p
THORN 4000 ultra sonic hand set | EHT Split Diode Leads £1.00 for Portable £3.00 TV13 50p | 0.1/1000 10p
insert with 7 buttons (no case) £8§ Trivlers CVC 20/25/30/35/40 decoder TVi4 50p | .15/1000 20p
4.000 Thorn thick film. Uhfirared] P £6.00 panel £10 TV18 60p | 47/250V AC. 10p
T E Y g
OSTP S=U02 £1.00 1 |1 TEZ Rank £3.00 | CVC 20/25/30/35/40 decoder Tvao £1.00 | .47/1000 Sop
00S1 312 010B £1.00 00 4 TV45 56p | .001K/1250 10p
00S1 D18D £1.00 | 9000 Thorn £5.00 panel (untested) £5 T e Bl fl @ e O b 0.0047/1500 10p*
Rank Toshiba preh unit KT3 £4. CVC 40/45 IF panel £5 | 4 abmmk £3.00 | 005/1500 10p
Daea £9.50 | GO Philips £4.00 . 10571500 10p
2 banks of 3 PB unit. Pye 731 £2 | SEC 2110 £4.00 | Thom 35006 push button unit & 1n8/1500 15p
4 Push button unit preh’ €100 | 5000 Thorn Hr || S £ T 6n | 202/1500 15p
6 Pus button VHF/UHF for . : Rec & Trans 200 | G11.11000/1500 15p
v/cap. GEC-Decca type £7.00 | GEC TVM2S Tripler £2.00 | G| Ultrasonic /text transmitter 1500/16 0p G11.82002KV 15p
7 Push button for CVCS ITT £8.00 SB Philips ﬁ.gg G26C 674/02 3(3)0086‘ 6 ; %50" 0.12KV 20p
KT3 12 Push button unit ~ £3.00 L;ﬁ‘(’)‘fopy‘g%l fyp | G22Co6/02 £16 15000;{6 Sob | 10n/2KV 15p
6 Push button Unit Thorn £1.00 Grundi TVK\S’ 52'50 Handset Rank Infra Red £10.00 3300/18 208 3n9/2KV 15p
6 Push button unit for GEC 2040 11TB g o 23.00 Infra Red (full . 470/25 5 210/8KV 10p
and ELC 1043/05 £6.00 Q - niajRed](fulllimotelransmities) P 1 0.00152KV 10p
6 Push button unit PYE 713 £7.00 | LLTHY ’ £4.00 | Dynawon TV CTV 62, 63, 64 £19 | 680025 5P| Sn2/2KV 10p
7 Larips for P.B./Unit 10p 33&3{32 Fye 18 colour o | 40K Transducer sop | 19%23 Radial :g": 6n2/2KV 15p
-, Mains Droppers LP 1193/63 £4.00 | PHILIPS NESIIN £120 | 1500/25 10p | 7500pf2KV 10p
o7 el ShoBlonld e | BG 100/41 £325 2200725 10p | 4n7/2KV 15p
3500 Thom 6/1/100 60p | B To0ren a5 LM337M Reg. 30p 3300/25 20" 8n2/2KV 15p
Thor 50/17/1K5 £1.00 /6 < Thom T605 1V NPN TO66 80V - / 250" 0.0082/2500 15p
120/20720/48/1 17 £1,00 | New Philips Infra Red Transmitter | 64 lop | 70012 25 | 150/3300 10p
ol CI ol TIg| tness
%;%3859 Ol/o;gThom 4000 . 15.(1)8 change £.00 | 20 GEC Black Spark Gaps  £1.00 | 10000725 50p ‘137%‘;?\\; “5):
Thom 50-40R-1KS 50p | GEC Portable Line Trans.  £3.00 | Gll Line Driver Transformer 35p {g%gg gg‘; 170/8KV 10p
Aerial Socket and Lead 35p 9000 tube ba Gl1 [F Detector £3.00 & 180/8KV 10
THORN 90 e base & 1500/35 10p P
Pleel ]ngm ITT, Thyristor, Phxllp(;p panel £1.50 Complete CVC 825 Chassis (bmh 2200/35 25p g;g/g&x :OP
Rank Toshiba Tube Bases  3op | Y000 front panel £500 | pancls) 40001 50/30 5 | $000M0KV lg:
_—[*&Speakers 9000 front panel (remote)  £8.00 Gl1 Teletext Transmitter £19.00 220/40 Sp 210/12K V 10p
6%4Gl1 250hm  £1.00 | THORN 8800/9000 Remote Unit | BG200/43 Tripler £3.00 gggjjg 2‘5’: 1000/12K V 10p
5ix24 3ohm  £1.00 | U705 £6.00 ' DECCA IF 80-100 £3.50 | 1250740 20p |_1200/12KV 10p |
%3 80 ohm 70p | THORN 9000 Frame Panel £8.00 : ; 1500/40 2 Mul6-Caps
$x3 50 ohm 50p AEC V/Cap Resistor Unit UHF / 0P | pom 3500
3x3 3Sohm  70p | S8 Convergence Pancl  £12.00 | ywiih 1C'SAS660 SAS6T0  £3.00 | 200140 259 | 175/100/100/350v £2.50
5x3 150hm  sop | Lftext ultrasonic rec'r panel £14.80 | 100 900 Sound OP Panel L 2p | KT3/200/25/257385v £1.00
6x4 150hm  £1.00 E:;:')PS Handset (2 bution 0 | NEW 100 | S30000 25p | 4712207350 60p
7%3 700hm  £1.00 : i 150/150/100/100/100/320v  £2.00
5x3 8ohm  70p | THORN 9000 Syclops panel £1.50 | bi321 T/Uniton Panel Cum 40 3300140 % e e
7x3 16 ohm £1.00 | THORN 8000/8500 timebase Panel 750/5/0 10: 470/470/250v 50p
5" dia 16ohm  £1.00 | panel £8.00 Izgl 4515’;‘1‘“( IF Panels 6MHz 1300 1006/50 20p | 150/200/200/300v 70p
5" dia 8ohm  £1.50 [ THORN 8000/8500/8800 chroma 1250/30 25p | 400/400/200v £1.70
64" dia 4 ohm £1.50 | panel £15.00 %QOOB sf(g\agzlfl}’én‘els 2000/50 2 300/100/100/16/275v £1.50
64" dia 3ohm  £1.50 xport 5.5} C.'s 100/200/325v 40,
24 ia Bohm  75p| pICRN 8500 convergence L THAT20SB TCA2705Q 250 o 73b | 1501150/100/375 £1.5
Egdia Metal Wi o™ 75 | Philips Infra-Red (full remote 21D RSASN&(HIF}P?nCel, 47/63 Bipolar 15p §88{1350" BRI
AL transmitter) xport 5.5MHz 3 1.C.'s 2200/63 50p .
TDIS boost m[(;?‘fdlSO()V 20p Philips KT3 16C928/20C934 TBA750+SC9504P+ 250/64 10p %%5&904;80/32/35% £l6.050
By ° 10p | Fye KT3 7228/7324 K12 26C BEEIEL £1.50 | 330070 S0p | 20002001 00/16/350v  £3.00
Byl w: 797/1ST 66K 1826 £12 | Tuner Unit VHF Sylvania GTR .1/100 5P | 5007100/100/375y 00
BY 134 10p G11 handset. Full remote Videon MTS900 BIP VHF £2.50 4.7M/100 Sp 100/100/35v &)p
BY 176 25p top) 1200 G11 dynamic correction panel  £6 1204100 25p 1000/1000/35v 60p
BY 179 a0p Video cassette lamps on lead. 3 ! 470/100 20p 150/150/1007100/320v £2.00
BY 184 25h | 12-14V. 50p or 3 for £1.00 | CVC 20 Front panel with sliders + 470/160 200 | 00350 + 3001200100016
BY 187 lop GEC 8 touch unit assy complete mains input panel £4 800/160 X S50p %75<, /200/100/16/ £2.00
BY 190 40: with all I.C.’s + pots £6.00 THORN 3500 Tuner panel (ELC G11 0.91/210 scan coil 300+300/300 “‘00
BY 196 30p 9000 Frame Panel £7.00 1043/05 + pots) correction 25p 325+ 25/380 70
Transmitter Decca RC11 £14 .1/250 Pulse Sp
BY 198 10p ! CVC 40 PUSH BUTTON ASSY Sne
BY 204/4 8p Transmitter Decca RC12 i with sliders: complete with lamp 0110477250 10p CMA 10 £2.00
G11 E.W. coils £1.00 ; 2,2 250v 10p ¥
BY 206 8p ) assy + pots £14 CMA 11 £2.00
BY 210/400 sp | G11 Tuner UniyU321 £26.00 | s Mai = P 3n3/250 A.C. 10p [ =0a 30 £2.00
BY 210/600 8p | G11 6 Button Key Switch £2.00 2Elon/CHERDJR0E -39/250V 15p CMA 40 £1.50
BY 210/800 10p Gl | Transient Suppressors GEC Convergence panel TO 4n7/250 ested K 25 CMC 1072 £5.00
CLEAR £1 | 22725 15p .
BY 223 80p | 245V 10 for £1.00 ! . 47/250 10p CMC 16 £4.00
BY 224/600 50p G] 1 Scan Coils £5.00 Universal Focus. Fits Pye, Thorn 100250 20p | CMC 38
BY 229 ob| KT3 AE Sockets 25p | and Decea Units. 25, | GlLI4707250V £1.75 | CMC 35 £1.50
N o 20: 4000 Thorn Frame Panel  £5.00 Defca S)rlr?all 75" 500/250 50p | CMC 47 £1.00
BY 229/400 3op | 4000 Thorn Power Supply ~ £3.00 R P GEC600/250 60p | CMC 58 £8.00
B o i 0: 4000 Thorn Line OP Panel £20.00 | KT3 Focus Unit 750 | 8007250 40p | CMC 59 53‘0‘5)
B sp| NPN PNP 8OV 6 Amp TO66 O.P. | ITT Small for we with Split 4/350 sp | CMCer, o
BY 254 10p Trans. pair 25p Diode S0p 8/350 8p CMC 68/ “‘00
BY 255 10p | GEC 1C CBF16848. SN16861. Bl i—— £
5 CMD 12 £10
BY 298 10p | SN1682 each S0p MD 40 £5.00
BY 299 10p | Thom Tuner Panel 6-100K Pots & lnXa Red aII'rIlvdrUltrasomc C(')llé roT¥e) AL Decoder Panel £30 MF 25 £2.00
BY 406 8p | Components NEW No Tuner£2.00 § CMF 31 £1.50
b RANK & TTT Mains Remote Switch 2865 oh £1.50 -
BY 527 20p | 6 button LUK pots + cursors on NG Swim;"“s EmotejSwite ohm dop | CMF 40 £2.00
BY 407a 10p | panel for varicap tuning £1.50 ITT Mai q CMH 10 £1.50
BY 602 104 . e ains Swngh 4 amp 30p
P | THORN 1600 mains lead: switch: GEC M S ha 3 CMH 31 £1.00
F247 10p | 3 gig £2.00 Ao e gD 9P | CMK 12 (untested) £4.00
XK 3102 sop [ 7 Jlider assy. d Petrick Mains Switch 4 amp 30p un d
XK *”2} ‘;0 5 button touch tuner BBC1/2 H . - CMN 20 £1.50
Sl TOP | ITVI1/2 video with ic SAS S60T/ THORN Rotary Mains Swite 50p | CMN 40 £1.00
O — 10} 5701 £7 G8 Mains Switch 75| CMP 10 £2.00
Hndachx 2A/1500V metal case w;r(t): Control panel 5 sliders + mains Mains Dropper PYE 3R5+ I5R+45R 50p| CMP 11 £2.00
en . P| |ead £1.50 Thyristor 600/4 amp C106/2 24p| CMP 40 £2.00
Line Transformers N . G11 Preh Red LED P/Button for C.H. Change 20p| CMS 11 £2.00
gzls IT;.T DPhlgps Lf;& LTJ%T 8800 remote receiver unit g6 | 25C2073 on Heat Sink 150 NPN 1.5 Amps 7p| CMS 40 £2.00
plit Diode H A
CVCB20 Split Diode ITT  £10.00 | G118 touch button unit replaces RANK TOSHIBA Transductors TPC-2011 sop | ML 18 800
CVC40 Split Diode ITT £10.00| old 6 P.B.U. £ Remote Unit THORN 11 LC. Mains Transformers Relay & d
— 5 volt Reg & Component Unit £2.25 gMg :0 :Z%
International Rectifier EHT Diodes G770/HV34 6KV 3forgp | Thorn L.C.board with 11 various sn 74 L.C.'s £ MU 10
6A/600V Stud Diodes 20p EHT Rectifier CVC 5 Mains on/off VCA 1 £10.00
6A/1000V Stud Diodes 20p wire ends 16Ky 10p | +250K+100K+500K+SOK+500K Pot on Panel £2.00| VCAZL 1000
| 25A473 PNP C/P 10p Thorn Thermal Cut Out 75p VMC 14 + 45 £4.00




= TAA611 £1.50 BTT6018- £1.50 ACI8S 15p
043/0§“u’4muugm £6.00 s E N DZ TAA621 £2.00 | ML237B “';)0 ACIBEK 15p
ELCI ullar . | £1.75 | BTT8124 d Yi 20
ELC1043 (Ex Panel) o COMPONENTS Rﬁgﬁl £1.50 [ BTT8224 100 | AGvat 255
ELC1042 - - A 7 50, UAT783P3IC 0p [ D143 S0p
ELC2000 £7.00 63 Bishopsteignton, TATAToAP <op Semiconductors AD149 sop
ELC2004 £19,00 Shoeburyness, ESSEX SS3 8AF TA7607AP 10p | BT100A/02 00 | ADlol/162  pair 40p
EL2006 £10.00 TA7609P S0p | BT106 £1.20 | 5F39 25p
ELZC%%O T g-% SAME DAY SERVICE TBAI20A 40p | BT106 Plastic | AFIE £1.00
EL on pane 3 . - H ili 20AS 50 BT109 . F23y 25
Mullard 1043/05 on panel  £5.00 All items subject to ava_llablllty. %//::2852 40.': T 10a jop | AF2 zsg
U321 gggg Mullard e No Accounts : No Credit Cards TBA120B 40p | BTl46 I’gg AL102 £1.75
U322 = H r A120SB 40 TCA270 £1. AULI3 £2.50
V314 (VHE) £5.00 Postal Order/Cheque with or;le %ADOSQ cioh | Team, foo | AL s
L ne Add 15% VAT, then £1 P + TBA120U 50p | TCAY40 £1.00 | BDI38 30p
normps . BA120C 40, TCA4500A . BD229 20p
Small V/Cap Mitsumi Add Postage for overseas B £1.00 | TCAsH0 £1.00 | By 4377438 on
UHE t3% | Callers: To shop at 212 London Rd., | Thati] 75p | TCA660 £100 | foinn o0p
VHF .. £3.00 : 332992 TBA395Q sop | TCA2708 £.00 | o0 50p
Portable Sﬁ?m ISR Southend. Tel. 0702- TBAI%0 £1.00 | TCA2705Q £100 | pE2ts 30p
Mitsumi 1.00 A3 75 TCA740 £1.00 S10 30p
REACHIAiL? oo Eﬁ]ulgo “5'33 CADIOAE £100 TRAWOP £1.00 | TCAS00 g100 | PRSI0 Jop
Mullard icatior, . | DL20A 80p | CA1310 s0p | TBA1440C £1.00 | TCA830 £1.00 | gy 30p
Video Modulator. Application, e £1.00 | CD4510 30p | TBA480Q £1.00 | TCA940 £1.00 | poea) 30p
video tape recorders. TV cameras, DL70 £l’00 CBF16848 50p | TBASIO £1.00 | TCA4500A £1.00 BD335 30p
e o e —— D100 £1.00 | DM7492 50p | TBA510Q £1.00 | TCEP100 £225 | ppsiin 30p
.C.LLR. system. Data suppled. UBI 30p HEE4001 10p | TBAS20 £1.00 TCE120CQ £1.00 BDS62 0p
Berec Battery SB1142 2 amp KT 3 Lummence 75p HBF4011AF 10p | TBAS30 £1.00 TDA430Q £1.00 BD595 35p
discharge current 8.4 volts with Luminance Delay Line HEF4016 15p | TBAS40 £1.00 | TDAL1003A £1.00 BD610 40p
magnet switch made for MuDlGCBL Min Y 50p | HEF4053B 30p | TBAS40Q £1.00 | TDAI10IO £1.00 BD646 s0p
emergency lighting. Nickel 3.05 Fuses ap | Moz £2.00 | TBAS50Q £2.507| TDA1060A £1.50 | BpeT6A 3o0p
cadmiumibatiery £4.80 | CoAx Joint 12p | M1024 £2.00 | TBAS60CQ £1.00 | TDALISI 30p | Bpg78 s0p
Sylvania UHF VHF F6013 (Fits Co-Ax Belling Lee Plug 12p | M1025 £2.00 | TBAS60C £1.00 | TDAII70 £1.00 1 BDo8I 25p
Rank) £6.00 | Co-as Splitter £1.00 | MC476p £1.00 | TBAS70 £1.00 | TDAL1%0 £1.00 1 gpgy7 20p
Sylvania UHF F4720B £6.89 | UHF Modulator CCIR £3.00 | MC1307 75p | TBAG2S £50p | TDA1327A £1.00 | poot 30p
Sylvania VHF 900 £6.00 | | fra Red Emitting Diode ~ 20p | MC1327 £1.25 | TBA641BXI £2.00 | TDAI312 30p | ppx3n £1.25
DeccalBradiordiiunerts NE286H Small Neon Lamps MC1330 75p | TBA6S1 £1.00 | TDA2010 £1.00 | BP0 20p
Button 400 | GEC MC1329 s0p | TBAG673 £1.00 | TDA2140 £3.50 | ppio 20p
Small Tuner DX 175-220MHz Mullard 5 Watt Amps. LP1162 MC1352 £1.00 | TBAT20A £1.00 | TDA2S22 £L00 | pp5y 20p
Auto Changeover £5.00 New Sp | MC1358 £1.00 | TBA750Q £1.20 | TDA2532 £LO0 | pri3y 20p
9000 Thorn Tuner on Panel £7.00 TV Tubes MC14001 10p | TBA780 £1.50 | TDA2540 80p | ppiss 20p
D.P.D.T. switch Black knob: 12" A31/300 Hitachi £12 | MC14002 15p | TBABUO 40p | TDA2541 £L00 | ppicy 20p
Chassis or PCB mount 3 | 15 A38/170W Hitachi £ | MC14013 25p | TBA8I0S 70p | TDAZ3754 £1.00 1 BFi61 20p
cach or 40 for £1.00 | 44 63 PaP each MCl14016 25p | TBAB20 70p | TDA281 £4.00 | BF164 60p
THORN 1400 4P.B. Mech. Tuner Tntegrated Circults MC14066BCP 30p | TBARYY £1.00 [ TDA2590 £1L.00 | BF178 25p
THORN 1500 4P.B. Mech, Tuner | 1 £1.50 | MC14069 15p { TBAY0O £1.20 | TDA2593 £L00 1 g g9 30p
THORN 1390 4P.B. Mech. Tuner | -/ o s1.523pC 10p | MCl4514 S0p | TBA920 £150 | TDA2560 Sp | Br18o 20p
THORN 3500 4P.B. Mech. Tuner BAVAO 40p | MC1748 80p | TBA920Q £1.50 | TDA2600 £5.00 BFI81 20p
THORN 8000 4P.B. Mech. Tuner | BAV4G S0p | MCM2114 £1.00 | TBAOSO £1.00 | TDA2653 £1.00 | pp g0 20p
THORN 8500 4P.B. Mech. Tuner BRC-M-300 60p NES1INE £1.00 | TBA9YOQ £1.00 TDA2002 £1.00 BF184 20p
Allnew & boxed £ each + £1 | ppy, 75p | MEM49s6PT  £1.00 | TBA1440 £1.00 | TDA2640 80p | gEjgy 10p
postage each BTT6218 £1.50 | MM5387 €100 | TMS1000NL £4.00 | TDA2680 £ }% BF195 10p
- CA270AE s0p | MMSel1 £1.00 | TMSI943INL £2.00 | TDA2690 . BF19% 10p
Diodes CA270CE 50p | MMS5840 50p | T™Ms9980 £4.00 | TDA2593 £1.00 | ppygs 12p
1 Amp 1600v ;P CAIIEW 50p NG-‘]O() £1.00 | TMS9901 £2.00 TDA3190 £1.00 BE198 10p
3 Amp 1008 b | caloss S0p | NES4SB(Dolby)  75p | TMS2716<—__-£2.00 | TDA3500 £2.00 | prigy 10p
Amp 1200v 10p A30890 50p | NEsssp K 60p | TMS3529 £2.00 | TDA3560 £3.50 | g0 20p
7 Seg Display, Led Red Sop | Cal08eQ S0p | nESss 60p | TMS3014 £150 | TDA3STIQ £1.50 | ppays 10p
Delay Lines CA3094A P 30p | TXO012 £5.00 [ TDA39SO ﬁ'& BF224 15p
- ; £3.00 | TDAY403 . 3 20
E?r‘éi lg; %ggg;%/\ “."5’3 gg':jgb 135 8%200(1] igs B”SSZ?‘Iic 4K SN“@’ESAN ~l“5’P 355’43 lﬁl':
b 7 A 75 SN74LS32 P 244 40,
BEW1I S| SR 5P | BC3es 10| SAAsel £178 | ULN2216 75 | SiLisie op | BEL 20p
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