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

/I 300 mixed + and=, watt and minia-
ture resistors £1.95

Z2 150 mixed I and 2 watt resistors £1.95
Z3 300 mixed capacitors, most types

amazing value £3.95
/4 100 mixed electrolytics £2.20
Z5 100 mixed Polystyrene Capacitors £2.20
Z6 300 mixed Printed Circuit

Components £1.95
/7 300 mixed Printed Circuit

resistors £1.45
Z8 100 mixed High Wattage Resistors,

wirewounds etc. £2.95
/9 100 mixed Miniature Ceramic and

Plate caps £1.50
110 25 Assorted Potentiometers £1.50
Z I I 25 Assorted Presets, Skeleton etc. f 1.00
/12 20 Assorted VDR's and

Thermistors £1.20
/13 I lb Mixed Hardware, Nuts, Bolts.

Selftappers,"P" clips etc. £1.20
Z14 100 mixed New and marked

transistors, all full spec. includes:
PBCI 08, BC148, BCI 54, BF274,
BC212L, BC238, BC184L and/or
Lots of similar types ONLY £4.95

I4A) 200 Transistors as above but
including power types like BDI31.
2N3055. AC 128. BFY50 etc. £9.95

/15 100 Mixed Diodes including:
Zeiler. Power, Bridge. Signal,
Germanium. Silicon etc. All full
spec. £4.95

Z16 201N4148 Gen Purpose Diodes £1.00
Z17 20 IN4003/10D2 £1.00
Z 18 20 Assorted Zeners.

I Walt and 400 mw £1.50

High quality COAX PLUGS,
silver plated pin, grub screw
fixing. 5 for £1
COAX COUPLERS 5 for £1
COAX FLYING
SOCKET 3 for £1

ELECTROLYTIC
'At 63v 20 for £1.00
luf 350v
2.2uf 63v
4uf 350v'
I Ouf 25v
2.2µf 16v
00µf 25v

1600 25v'
;30uf 25v
400µf 40v'
470µf 25v
470p.f 35v
1000uf 35v
1000µf 40v*

10 for £1.00
20 for £1.00
10 for £1.00

20 for £1.00
20 for £1.00
20 for £1.20
20 for £1.50
10 for £1.00
8 for £1.00

10 for £1.00
S for £1.00
6 for £1.00

5 for £1
'Axial. All others are Radial

CAN TYPES
22uf 375v (3 pin)
50µ1 250v (3 pin)
I 00µf 350v
20000 100v
I 000uf 100s
2 .200µf 40v
2,20(1uf 63v
3.500uf 35v
220µf 400v ITT/RBM
6.800uf 70v
I 0,000µ1 40v

sop
50p
800

£1.00
60p
60p
70p
50p

£1.00
£1.00
£1.00

r-

/.0

Z2I
Z22
Z23

Z24

Z25
Z26
Z27
Z28

Z29

Z30

Z31
Z32
Z33
Z34

Z35

Z36
Z37
Z38

Z39 3.5mm Jack Sockets. switched.
enclosed Type 8 for £1.00

Z40 100 Miniature Reed Switches £2.30
Z4I 100 Subminiature Reed Switches £4.20
Z42 20 Miniature Reed Switches £1.00
Z43 12 Subminiature Reed Switches £1.00

ZENER DIODES
R.B.M. USERS

LOOK!
No more messy soldering. 24 pin
I.C. sockets for SL90 I etc.
SPECIAL OFFER: 5 for £1.00
100 for £12.50.

SPECIAL OFFERS
100 Assorted Polyester Capacitors.
Mullard C296's and others
160v 400v only £2.00
100 Assorted Milliard C280fs
Cosmetic i mperfects etc. £2.00
200 Mullard Miniature
Electrolytics Cosmetic imperfeets
etc. £2.00
PACK OE EACH £5.00

12V BULBS on leads. Suitable for
most VIDEO RECORDERS.

70p each 4 for £2

CAR RADIO
SUPPRESSOR KIT

Comprises: in line aerial suppressor.
power lead suppressor and clock/
accessory suppressor. With leaflet.

£1.95 each, 10 for £1.20
Further Discount on large quantities

"MITSUMI" MINIATURE ROTARY
UHF TUNERS

single nut fixing as used in various JAP portables
"Mitsumi" varicap tuner "AM-UF-12.5-.

£3.95
£4.95

SPECIAL OFFER
PHONO PLUGS, metal with plastic tops. Red, grey or black.
20 of ONE colour
20 of EACH colour £2.50
100 of ONE colour £4
I00 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.

SSIO6IBT106) 75p each
3 for £2.00, 10 for £5.50

0,7. 2, 7.4, 3.4, 7.5,6. 6v2.
7,5. 27v. 30,. ALL 400mw.
I0 of one , uc
10 of each

1.3 watt, I2v, 13v. 18v. 47v
10 of one value
10 of each

DIODES
25 IN4002

20 I N4003

20 IN4005

20  IN4148

80p
£6.60

£1.00
£3.00

£1.00
100 for £2.50

£1.00
100 for £3.00

£1.50
100 for £5.00

f 1.00
100 for £2.50

10 SKE41'2106
)600, 2a fast switching) ELM
12 BY 127 £1.00
8 x BY255 (3A 1,300V) £1.00
10  BA158(600v 400ma) £1.00
IN5402 3:1200, 8 for f 1.00
6A. 100V. Bridge Rectifier.
Ver) small. 80p ea. 3 for £2.00

I.C.'S
CA270AE£1.00 6 for £5.00
MC1327P£1.00 6 for £5.00
TBA 120SB 50p each.5 for £2.00
TBA820 £I each, 6 for £5.00
TBA810P£1.00
555 Timer 30p
TAA 661E3E1.00
SN76660N 50p

THORN SPARES
3500- Transductor
3500" Focus Assembly with VDR

"5500" Focus Assembly. Rotary type
"8500- .0022 2000v Line Capacitor
" 1590/91" Portable metal boost Diode (WI 11
"1500" Bias Caps 160uf 25v
"1500" Jellypot. L.O.P.T. Pinkspot
"900/950- 3 slick triplers
"950- Can. 100  300. 100 1601

6 for £5.00
4 for£1.00
6 for £5.00
5 for £2.00

El.20, 3 for f 3.00
£1.50

E 1.50, 3 for £4.00

10 for f 1.00
5 for f 1.00

20 for £1.50
E3.50

L1.00. 3 for £2.50
E1.00

THYRISTOR CONVERGENCE POTS
5!L 101_1. 2052. 3011. 500. 1000..
200!1. 1K. 8 of one type £1.00. 8 of
each type £6.00.

10 Assorted switches including:
Pushbutton. Slide. Multipole.

Z44
Z45

T03 Mounting kits (BU208) 8 for 60p
TO220 Mounting kits (TIP33) 10 for 60p

Miniature etc. Fantastic Value £1.20 Z46 TO126 Mounting kits (BDI31) 12 for 60p
100 Assorted Silver Mica caps £2.20 Z47 Pack of each Mounting kit. All
10 Mixed TV convergence Pots £1.00 include insulators and washers £1.50
20 Assorted TV Knobs including: Z48 3a 1000v Diodes (IN5408 type) 8 for £1.00
Push Button. Aluminium and Z49 Brushed Aluminium Push Button
Control types £1.20 Knobs, 15mm long x Ilmm Diam.
10 Assorted Valve bases Fit standard 3imm square shafts
B9A. EHT. etc. £1.00 10 for £1.00
10 Spark Gaps £1.00 Z50 Chrome finish I Omm x lOmm Diam
20 Assorted Sync Diode Blocks £1.00 as above 10 for£1.00
12 Assorted IC Sockets £1.00 Z5I Aluminium Finish. Standard Fitting

20 General Purpose Germanium Slider K nobs. (Decca) 10 for £1.00
Diodes £1.00 Z52 Decca "Bradford" Control Knobs
20 Assorted Miniature Tantalum Black and Chrome. +" Shaft 8 for £1.00
Capacitors. Superb Buy at £1.20 Z53 Tuner P/B Knobs, Black and Chrome.
40 Miniature Terry clips,
ideal for small Tools etc. £1.00

Fit most small Diam Shafts,
ITT, THORN, GEC etc. 8 for £1.00

5 CTV Tube Bases £1.00 Z54 Spun Aluminium Control K nobs (ITT)
10 EY87/DY87 EHT bases £1.00 I" Shaft, suitable for most sets
20 PP3 Battery Connectors £1.00 with recessed spindles 8 for £1.00
6 , Miniature "Press to Make" Z55 14 Pin DIL I.C. Sockets 12 for £1.00
Switches. Red K nob f 1.00 Z56 16 Pin Quil I.C. Sockets 12 for £1.00
12 Sub Min S.P.C.O. Slide Z57 16 Pin DIL TO QUIL I.C.
Switches £1.00 Sockets 10 for £1.00
12 Min D.P.C.O. Slide Switches £1.00 Z58 22 Pin DIL I.C. Sockets 10 for £1.00
8 Standard 2 Pole 3 Pos Switches f 1.00 Z59 B9A Valve Bases P.C. Type 20 for £1.00
4  HPI 1 Batt Holders Z60 0.470'( Watt Emitter Resistors
(2  2 Flat type) 4 for £1.00 40 for £1.00

V.C.R. BATTERY PACKS.
HITACHI PORTABLE V.C.R. Nicad pack.
Type VTBP6OE £20 each.
Brand New and Boxed 3 for £50

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

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

MISCELLANEOUS
BG100 tripler for CVC45 etc. only £3.50
Line output transformer for
RBM823A £4.25 each, 3 for £10.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuner.
5 button type £4.00 each, 4 for £12.00
UHF Modulator UHF out Video in. Ch. 36.
21".2"x}" complete with 9 foot coaxial lead and plug.
With connection data £3.00 each, 2 for £5.00
GEC Hybrid 2040 series Focus Assembly with lead and
VDR rod £2.00 each, 3 for £5.00
Convergence Panel for above. Brand new leads
and plug. £3.00 each
GEC 2010 Transistor Rotary Tuner with AE, SKT, and
leads £1.95 each, 3 for £5.00
Bush CTV 25 Quadrupler type Q25B equivalent to ITT
TU25 3QK £3.00 each, 2 for £5.00
Focus VDR Rods 2i" x I". Suitable for GEC.
Decca etc. 75p each, 3 for £2.00
Grundig UHF/VHF Varicap Tuner for 1500GB, 3010GB.

£12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) suitable for split Diodes
sets I m long 60p each, 3 for £1.50
EHT Cable 30p per metre. 10 metres £2.50
4.433 Mhz CTV Crystals 70p each, 3 for £2
750 21 Loudspeaker 60p each, 4 for £2
6 MHz sound filters, ceramic 3 pin
'TA IYO" type 50p each, 3 for £1.00
PYE C1'200 Control Knobs 8 for £1.00
Degaus VDRs. Ir 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,zlips, 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. 1V, 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 SA.E. for list of Quantity, Prices and Clearance Lines etc.



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

CORRESPONDENCE
All correspondence regarding
advertisements should be addressed to the
Advertisement Manager, "Television",
King's Reach Tower, Stamford Street,
London SE1 9LS. Ecitorial correspondence
should be addressed to "Television", IPC
Magazines Ltd., King's Reach Tower,
Stamford Street, London SE1 9LS.

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

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

BACK NUMBERS
Some back issues are available from the
Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street,
London SE1 OPF at £110p inclusive of
postage and packing

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

December
1983

this month

ETE
Vol. 34, No. 2

Issue 398

65 Leader
66 Practical Prescaler Modules

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

68 Letters
68 Readers' PCB Service
71 TV Fault Finding

Reports on TV faults from Mick Dutton, Peter H.
Dolman, H. Davies and John Coombes.

72 Teletopics
News, comment and developments.

74 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.

76 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.

77 Underwater TV
Getting TV pictures from beneath the sea presents
many problems. An account of current practice in this
field.

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

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

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

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

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

88 Long-distance Television
Reports on DX reception and conditions and news from
abroad.

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

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

95 Next Month in Television
96 Service Bureau
97 Test Case 252

C. Toms

Peter Graves

S. Simon

Bryon Pascoe

Nick Harrold

Roger Bunney

OUR NEXT ISSUE DATED JANUARY WILL
BE PUBLISHED ON DECEMBER 14
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MANOR SUPPLIES
NEW MKV CHEQUERBOARD & PAL COLOUR

TEST GENERATOR FOR TV & VCR.

TEST

DEMONSTRATIONS
AT 172

WEST END LANE

11111 II
se r eA4S

Mi XI 
IN MI MI

Ill II MI
el II

* 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 fest

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 (10r x 64" x 24") £5.50
De Luxe Case (10" x 6" x 2r) £8.50
Optional Sound Module (6MHz or 5.5MHz) £4.50
Built & Tested in De Luxe Case including Sound Module
SPECIAL TEST

14TELEVISION'1 Post/Packing £2.50
i_DEC. 1982 All above prices include VAT 15%

£120.75

PAL COLOUR BAR GENERATOR (Mk4)
11-77 4T1T SUCCESSFUL YEAR

* 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
OR MAINS SUPPLY KIT £4.80 (Combined P&P
£1.80).
MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.80 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £78.20 + £1.80 P & P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £6.60.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

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

Further details on request.

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

TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF

TECHNICAL EXPERTS

TELEVISION MAGAZINE PROJECT PARTS
NEW COLOUR PORTABLE TV

MONO PORTABLE TV, SMALL SCREEN MONITOR
LISTS AVAILABLE, PANEL TEST SERVICE

PHILIPS UHF MODULATOR (AUDIO & VIDEO INPUT) £17.25 p.p
£1.00.
MULLARD TELETEXT DECODER + INTERFACE suitable for TX9.
TX10 £69.00 p.p. f1.80. (Decoder only 157.50 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, DUO SAW FILTER IF PANEL £9.80 p.p. 80p.

AI. DECODER KIT FOR RGB MONITORS £31.00 £L00P
ECIAL OFFER 'TEXAS:: TEXT DECODER

TESTED, AT REDUCED PRICE 146.011 p. . £1.60.
ILIPS-PYE Gll TYPE TE

T EA Z-3 iC/N DE- E HANDSET WITH 5 S. CABLE
£7.80 p.p. f1.20. XMII STAB. POWER SUPPLY 14.40 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
112.65 p.p. 60p. (ALUM CASE 12.90 DE LUXE CASE £5.50 p.p. £1.20.)
ADDITIONAL GREY SCALE KIT 0.35 p.p. 45p.
UHF SIGNAL STRENGTH METER KIT 121.60 (VHF version also avail-
able). ALUM CASE £2.90 DE LUXE CASE 18.50 p.p. £1.80.
CRT TESTER & REACTIYATOR 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 15.75 p.p. 90p.
BUSH A816 IF PANEL (SURPLUS) 11.90 p.p. 90p.
DECCA 80, SERIES, IF FRAME T.B. 15.75 each p.p. £1.4fi.
DECCA 80, 100 LINE SCAN UNIT salvaged 111.50 each p.p. £2.00.
GEC 2040 Convergence panels, Decoder panels 12.88 each p.p. £1.80.
GEC 2040 IF PANELS E3.22 p.p. £1.60.
THORN TX9 PANELS ex factory for small spares. Includes I.C.s &
Semiconductors etc. £5.75 p.p. £2.00.
THORN TX9 PANELS salvaged ex factory for spares incl. COPT & mains
transformers £11.50 p.p. £2.80.
THORN TX9 PANELS ex factory salvaged complete cond 123.00 p.p. £2.80.
THORN TXIO T.B. PANELS salvaged ex factory £17.25 p.p. £3.00.
THORN TXIO SIGNAL BOARDS salvaged ex factory 117.25 p.p. £2.00.
TX10 type Remote & tuning control panel f.&50 p.p. £1.50.
THORN 3000 LINE T.B., POWER PCB E.5.75 ach 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 12.00 p.p. £1.40.
G9 Scan Panel. Basic PCB in fibreglass 116.68 p.p. £1.80.
GRUNDIG 8630 Series Varicap Tuners £7.82 p.p. £1.00.
VARICAP, U321, U322, ELC 1043/06 ELC 1043/05 £7.82 p.p. 80p; G.I.
type (equiv. 1043/05) 14.00 p.p. 60p. MAICERS VARICAP CONTROLS
Pye CT200 4PSN 0.60, A823 4PSN 15.50, Decca 6PSN £6.70 p.p. 80p etc.
SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL UNTT
UHF/VHF £2.10 p.p. £1.00.
BUSH "Touch Tune" Varicap Control Z179, Z718 types 14.40 p.p. 95p.
VARICAP UHF-VIIF ELC 2000S 19.80. BUSH TYPE £7.82 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 E7.95 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 117.82 p.p. £1.20.
COPTS NEW & GUAR. P/P Mono El.35p, Colour 11.45p, Bobbins 80p.
BUSH 161 to 186 (twin panel) £6.80 R.B.AL A823 15.60
BUSH, MURPHY 774 series 19.80 R.B M. ZI79 £11.30
BUSH, MURPHY A816 senes £9.00 R.B.M. T20, T22 111.30
FERG., HMV, MARCONI, ULTRA R.B.M. T20, T22 Bobbin £6.44
950, 1400, 1500, 1580,1590, 1591 .16.80 DECCA Bradford (state Mod No). £10.15
THORN 1600, 1615, 1690, 1691 110.50 DECCA 80, 100 £10.15
GEC 2000 to 2038 series £7.80 GEC 2028, 2040, 2100

GEC 2110 Series
ITT CVC 5 to 9, CVC20
ITT CVC25, CVC30 series
PYE 691-697
PYE 713, 715
PYE 725 (90°) 731 to 741
PHILIPS G8
PHILIPS G9

16.70
GEC series 1 & 2 £9.20 112.20
INDESIT 20/24EGB £8.80 111.30
17T/KB VC 200, 300 £8.80 £10.15
MURPHY 1910 to 2414 (twin panel)£6.80 111.50
PHILIPS 170, 210, 300 SEFHES .... £8.80 £7.85
PYE, INVICTA, EKCO, FEAR. £10.60

368, 169, 569, 769 series £8.80 £10.15
SPECIAL OFFER £11.30

DECCA 20/24, 1700, 2000, 2401 _14.40 PHILIPS 570, 571 1'715
GEC 2114J/Junior Fmeline £3.25 THORN 3000/3500 SCAN, EHT
PYE 40, 67 £2.00 THORN 8000/8500/8800 £14.80
KB VC ELEVEN (003) £2.00 THORN 9000 to 9600 110.15
KB VCI 13.25 THORN 9800 £21.90

OTHERS AVAILABLE; PRICES ON REQUEST. ALSO F.OPTS.
TRIPLERS Full range available. Mono & Colour.
Special Offer: Thom 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. Hampstead Tube Stn. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St) (St Pancras, Bedford)

W. Hempstead (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 televiewing boom.
Brighten your winter profits with better sets from BTC.

HYBRIDS
DECCA BFD 30
TELPRO
KORTING
PYE 697, GEC 2040

UNTESTED
ONE TO TEN
ONE TO TEN
OVER TEN

£15.00
£15.00
£12.00

WORKING
ONE TO TEN
ONE TO TEN
OVER TEN

£25.00
£25.00
£21.00

SOLID STATES
PHILIPS G8's UNTESTED WORKING
2 -CHIP BUSH/MURPHY ONE TO TEN £25.00 ONE TO TEN £40.00
GEC 2110, 8500 ONE TO TEN £25.00 ONE TO TEN £40.00
3500 VARICAPS OVER TEN £23.00 OVER TEN £35.00
P/BUTTON HITACHI's OVER TEN £23.00 OVER TEN £35.00
18" PHILIPS ONE TO TEN £23.00 OVER TEN £35.00
1 -CHIP BUSH/MURPHY UNTESTED WORKING
THORN 3000, THORN 8000 ONE TO TEN £20.00 ONE TO TEN £35.00
18" PYE's ONE TO TEN £20.00 ONE TO TEN £35.00
ROTARY JAPS OVER TENS £18.00 OVER TENS £30.00
LATER SETS UNTESTED WORKING
ie. THORN 9000 ONE TO TEN £45.00 ONE TO TEN £55.00
TOUCH TUNE SETS ONE TO TEN £45.00 ONE TO TEN £55.00
etc. OVER TENS £38.00 OVER TENS £50.00
SINGLE STANDARD MONO TV's
IN BATCHES OF 20 @£4.00 EACH

SPARES PANELS, TUNERS, LOFTS, 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

BRIARWOOD TRADING COMPANY
LEGRAMS MILL, SUMMERVILLE ROAD,
BRADFORD BD7 1NH
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Buy with Telephone: Accrinton (0254) 36521
Just phonePs V. TUBES your order
through, we

AIM
s,r..a.4®.

BARCL AY( A RD Accrington (0254) 32611

SUPPLIERSdo the rest.

38A WATER STREET, ACCRINGTON, L4NCS BB5 6PX. OF TELEVISION COMPONENTS
TRADE COUNTER OPEN MON-FRI 9 a.m.-5 p.m. SAT 9.30 a.m.-5 p.m.
INTEGRATED CIRCUITS TA7202P 4.21

TA7201P 3.72
747205AP 3.72
TA7208P 3.40
TA7210P 6.60
TA7222 2.42
TAT223P 3.74
TA7227P 586
TA77.20 5.56
TA7310P 2.78
TA7609P 4.39
TA7611AP 2.92
TAA300 58
74.4310 2.83
TAA320 2.00
14.43504 60
TAA550 55
TAA570 225
TAMA 3.90
744840051 1.96
TAA7006 1.70

TA46616 1-z.
7841204 80

141,15),(45),(5k
TBA1206 1.30
TBA123S8 1.37
TBA120U 1.10
TBA395 120
1B4396 80
TBM4ON 17641441)

2.75
18A440P 2.0
71344800) 1.50
184510 3.00
113452013 1.66
TBA53010) 1.38
TBA540 1.68
1E345501131 1.58
TBA5603

!.59a
784570 '.,,,,''
TBA690 '."'
1B464113X1 3.50
TBA673 2.45

TBA700 2.12
TBA720 2-64
TBA750 2.311
784800 1.62
TBA810AS 1.10
TB41320 1..2°
TBA890

.....,,7
TBA92010)
TBA9502X)

j. W
1L6--

TBA970 '."'
TBA990

1.9°,..
TCA160 1."
TCA760 232,
70427050 2....
TC4800 3.10
TCA910 1.95

TDA440 210
TDA1CICQ 195
T0410034 5.50

TDA10044 335
T0410064 2.50
7041035 00
TO41044 4.32
TDA1170 100
1041193 3.50
TDA1200 2.95
TDA1270 195
TDA1327 13°
TDA13526 1.60
7041412 1.20
70/%2032 2.80
1342140 5.95
71342190 4.70
TDA2020 4.66
7042030 2.80
1042521 4.17
704252/ 2.40
TDA2523 3.40
TDA2524 2.25

T042530 2.70
104.2540 334
1042541 384
1042560 3.50
1042571 2.56

TDA25131 3.30
TDA2590 325
TDA2591
7042593 2.95
TDA2600

TDA26114 1.95
TDA2640 2.92
TDA2680 3.40
TDA2690 1.35

TDA3560 6.00
TDA3950 2.50
1043960 2.50

ToA95c3 2.50
UPC1185H 400
UPC566H 2.95
UPC575C2 3.40

UPC1025H 2.95
UPC1181H 1.62
UPC554 134
UPC1182H 2.95

UPC1186
98

UPC1156H 425
UPC1158H 78

UPC1163-H 98
UPC1212C 134
UPC1230H 395
UPC135OC 4.15
UPC1367 3A5
UPC1378H 449
STK435 9,06

79°6
gs

98
7912 98
:9975

98
7918 M
7924 98
79105 72

79112 72

79115 72

79124 72

T.T.L. 74LS SERIES
741592 35
741593 35
7419107 46
741.5109 27
7415112 27

7419113 27
7419114 27
7415123 52
7415125 46
741.5126 46
7415132 46
7415138 48
7419139 48
7415151 44
7415153 44

741.5155 44
7415156 44

7419157 44
1419158 44

7415160 60
7415161 60
7413162 85
7419163 60
74/5164 65
7419165 65
7415174 57
7419175 47
741_5191 66
7419192 65
7415193 66
74151944 69
7419197 80
7415240 80
7415241 80
7415242 76
7419243 76
7415244 80
7419245 1.18

7415251 54
7415253 1.00
7419257 53
7415258 67

7415259 74

7419273 80
7418283 50
7419293 70
7419352 1.54
7415353 1.10
7415365 36
7415366 36
7419367 36
7415368 36
7415373 99
7415374 99
7415393 80
7415670 1.20

741500 19

741.S02 19

741.803 19

741304 20
741505 19
70908 19
741509 19

741510 19

741.511 19
741513 37
741514 46
741515 19

741520 19

741821 19

741522 19

741526 19
141_827 19

741S30 19

741_532 20

741537 19

741.538 20

741540 20
741.542 36
741_847 80
741548 80
741.549 80
741551 19

741954 19

741555 19

741573 28
741$74 26
741975 46
741.576 22

741.578 22

141.8834 60
741986 26
741585 62

741590 35

414240 3.81
4142140 3.91
AN7150 3.97

CA555 46
CA741 25
CA748 45

043065 110
LA4031P 321
144102 3.37
LA4250 3.57

LA4400 3.05
LA4422 3.28
LC7130 5.93
LC7120 5.87

LC7137 5.50
LM1303N 2.63
HA1151 3/9
MC1307 1.99
MC1310P 1.60
MC1327 1.70
MC1351P 2.93
MC1330P 90
MC1349 1.99
MC1350 1.50
MC1352 1.75
MC1358P 1.50
MC14951. 3.00
MC14011BCP 66
MC14049U8 43
ML231/ETTR6016

2.20
MC232 2.20
ML236 5.35
ML237 2.50
M1238 6.00
ML239 2.50
ML920 4.12

ML922 3.29
ML926 2.18
ML928 2.18
MRF475 2.50
MRF477 10.00

MSN5807 7.87

MS15131 2.80
MS15151 3.n
SAS560S 1.89

SAS570S 1.89
SAS580 2.90

545590 2.90
51901B 5.50

SL917B 6.50
SL1310 1.80
5113270 1.20
5176544 2.05
SN76003N 2.49
=SN76013N
SN70323N 2.00
SN76110N 1.15
SN76115N 2.27
SN76131N 2.00
SN7622610N1 2.00
SN76227N 1.18

SN76532N 1.50
SN76533N 1.70
SN760133N 2.49
SN76544N 2.35
SN76650N 1.05
SN76660N 80

SN7666614 80
SN76530A 1.47

514153 2.74
TA7050P 95
TA7051P 95
TA7074P 1.00
TA7106P 3.43
TA7120P 2.43

TA7129AP 3.76
TA7130P 1.93
TA7141P 95
TA7193P 5.67

TA7171P 1.85
1A7172P 1.85
TA7173P 1.85
TA7176P 2.50

SOFTWARE FOR

YOUR COMPUTER

We have a vast

range of software
for most home
computers. We will
gladly supply mail

order. Please ask for
your favourite title.

'4000 B'
SERIES
CMOS

40018 21

400213 21

40088 72

40116 21

401213 21

401313 30
40148 74

40158 76
40168 31

401713 66
40188 72

402013 76

402113 70
40226 70
40238 21

4024B 50
40258 21

4027B 39
49288 64
41298 90
403213 1.04
40358 80
40388 99
40408 72

40428 58

404313 71

40448 71

40468 96
40176 70
40491.113 32
413506 32
40518 72

4135213 72

405313 72
40608 96
4066B 43
406813 22

40698 n
40706 22
407113 22
4072B 22
40736 22
40758 22
407613 80
40778 22
40785 22
40818 22
403313 43
OMB 1.56
40998 1.20
41603 72
41618 72
41626 72
41836 72
45028 72
45058 1.88
45106 76

45118 76
45128 72

45136 1.68

45148 1.9
45158 1.88
45168 76
45188 76
45198 64
4520B 76
4521B 1.68
4522B N
45268 88
4527B 1.20
45288 88
45298 1.04
45306 62
45318 72
45326 1.00
45368 2.64
453813 1.04

45398 77
45418 96
45436 1.12
45518 96
4553B 2.40
4554B 1.20
45566 48

45606 1.76
45618 74

4566B 1.20
458013 3.60
458113 1.84
45828 80
4583B 1.00
4584B 40
458513 M
45976 1.84
45936 2.40
459913 2.00

I.C. SOCKETS
OIL to DIL

8 way n
14 way 29

16 way 32
18 way 32

20 way 32

22 way 32

24 way 34

iTOTTAGE REG.
7805 78

7806 78

7808 78
7812

28

7815
78

7818
78

7824
78

78105 68
78108 68
78112 68

78124 68
7905

98

1311) C(11
14 way 32
16 way 34
18 way 37

Qua. to QUIL
14 way 32
16 way 36

SEMICONDUCTORS BC212 BDI35 38 BD697 124 BF274 24 BT102/500 R2540 280 25C6434 1.50 L.E.D.s NEW VALVES
30FL2 1.70 EF183 99 PCF20) 1.35 P195 1.00

DY802 98 EF184 1.09 PCF800 1.38 PL504 1.65

DY86/7 66 EH90 1.02 PCF1301 1.13 PL508 2.90

ECC81 1.08 EL34 3.50 PCF802 1.12 PL509/19 5.30
ECC82 98 EL84 1.05 PC4505 1.80 PY89 81

ECM 1.07 EL90 82 PCF806 1.30 PY5004 2.30

ECC84 80 EY86/7 68 PCF1308 1.63 PY800/1 69

ECC85 98 EY5034 1.50 PCH203 1.45 UCH81 225
ECCIA 1.35 ¢80/1 56 P01/32 1.20 UCL83 1.82
ECF130 80 GY501 1.45 PCD34 120 UY85 1.35
ECF62 88 GZ34 3.50 PC196 92 PLATT 4.00
ECH81 1.60 KT66 8.50 PC1.805 1.09 40106 5.30
ECH84 1.66 1(189 12.00 P0500 2.93 211U8 3.00
ECL80 84 PC92 3.00 PF1200 1.86 17D N44 1.60
ECL82 1.30 PC97 1.65 11.36 1.87 34726 5A
ECL86 1.99 PCC85 85 PL81 94 1285/74 3.75
EF80 95 PCC805 1.40 PIM 1.43
EF86 1.96 PCF80 1.00 PL84 84

AC107 35 (41113),(01 20
AC126 30 BC114 12

1302121 1

BC213 1

130136 38
BD137 38

BD695 1.39
130698 1.50

BF310 30
BF311 30

120
13T106 1.60

RCA16334 90
RCA16335 90

2SC1096 1.72
2SC1172Y2.20

5mm
T11 TYPE

AC127 32 BC115 17

AC128 32 601164 16
AC128K 40 BC117 30
ACI41K 39 BC118 24
AC142K 38 80119 36

802136 1

802131.
BC214
50214
802141 1

80138 35
130139 35
50140 44
BD144 1.70
BD159 65

130707 95
813X32 2.10
BF115 38

BF117 36
BF125 26

BF336 36

BF337 41

BF338 41

BF355 56

BF362 68

131107 1.69
BT108 1.69
BT116 121
81119 3.66

131120 3.66

TIP29C 43
TIP30A 47

TIP30C 43
TIP31C 55
TIP32C 42

2SC1173Y1.69
25C1306 2.73
25C1307 3.00
2SC1449 1.67
2SC1520 68

Red 14

Green 14

Yellow 14

Amber 22

AC176 35 80139 28
AC176K 32 5C140 32
AC186 41 13C141 26
AC187 35 BC142 30
AC187K 38 BC143 31

AC188 35 BC147 13
40188K 39 BC148 9

130237 1

130238 1

(41.113),(0)

BC251A 1

802524 1

BC252B 1

802614/61

60160 1.90
80166 52
130179 70
BD182 120
130183 15
80201 85
80202 91

BF127 47
13F154 23
BF158 18

BF160 27
BF161 24
BF173 22

BF177 52

BF363 72

BF371 30
134557 35

134558 43

BF459 43
BFF139 27

BFR90 1.74

BT151/1300
120

BU104 2.00
BU105 1.58

BU108 IA
BU124 1.90

5U126 1.75

TIP3313 75
11P3413 1.06
TIP41C 47
TIP42C 50
TIP47 70
TIP120 65
TIP2955 90

2SC1678 2.67
2SC1909 2.90
25C1953 1.44
2SC2028 1.82
25C2D29 2.60
2502078 2.90
2SC2091 1.34

T1 TYPE

3.01111

Red 12
Green 14

Yellow 14

40143 82 BC149 12 BC2624/6 1 BD203 80 BF118 46 BFT42 39

39

BU204 1.50

BU205 1.42TIS91
TIP3055 63

21
2SC2166 2.73

AD149 98 BC157 16 BC300 SO EI0204 99
46

BF179 28
39

BFT43
BU206 180 TV106/02 THY FLASHINGAD161 54 BC158 16

40161/2 BC159 15
1.15 BC160 25

40162 54 BC161 28
AF106 49 BC17013 15

13C301 33
BMA 33
BC307 20
BC30134/1325
EIC327 18

EIDV.2
BD223 56

130225 47

130732 68
130233 60

BF180
BF181 39
BF182 36
ElF183 29
BF184 36

BFN10 60

134529 40
6E7(84 42
BFX85 30
BF)(86 30

BU208 1.60
8U2084 1.65
BU208/02

2.10

1.88

214696 21

2N918 82
2N2904 51

15/80 220

THY
15/85 2A
(General

COX21 62
COX22 66

Red Only LINE OUTPUT TRANS.

R.B.M. T204 13.95
wIREwOUND
RESISTORS

AF114 19 BC171 15
AF118 1.20 BC1714 10

130.328 18

80331 18

130234 63
60235 60

10185 36
13E194/39416

BFX88 46

BFY50 30
8113264 1.75
5U407 1.70

2N2905 28

2143054 60

Purpose

Inhcris,, 3 COLOUR R.B.M. A774 Mono 11.74

R.B.M. Z179 15-00
R.B.M. 1718 U" 12.50
PHILIPS 320 8.70
PHILIPS 210/300 Mono 10.00
PHILIPS G8 8.75
PHILIPS G9 7.75

4fi 16-186 22p
701/ 111-223( 23p

11N 18-226 25p
17N 18-226 28p
(Profaned value).

AF121 75 1301718 10

4F124 48 BC172 15

AF125 45 801724 10
AF126 46 BC1726 10

BC338 18

80461 30
BC547 13

BC548 13

130236 65
E10237 57

130238 65
80243 85

BF195 16

8F196 16

BF197 16

BF196 18

5FY51 30
BF151 24
BF152 24
BFY90 95

BU500 2.30
6U526 2.46
5U508 3.70
BU806 1.40

2143055 60
N3702 112N3703 1076

2143705 10

,1°'s)
'''. '

Multipurpose
Thyristor
DEC 2

Red/Green/
Yellow

V518P

AF127 38 8C172C 10
AF139 58 BC173C 12

BCX32 30
BCX34 27

80244 85
130410 79

BF199 21

BF200 35
136100 34
BRI01 45

BU807 2.94
BUVV814

2143706 10

2N3708 17

Multipurpose
ThyristorE220 PAti13. CLIPS

PHILIPS 611 13.50

PYE 697 (Printed) 14.50 CARBON RESISTORS*
AF178 1.54 BC1744/13
AF239 60 10

BC549 8

BC550 7

BD434 74BD437 864BF224 25 BMA 83
BRC4443 94

3.84
E1222 40

2N2904 30
N5294 48

THER-
MISTORS

3mm 4

5mm a na
PYE 713/131 .1..."
PYE 725 90° L. -L.'
PYE 169 100
DECCA 93/100 8.58

DECCA 17C0 9.°°
DECCA 1730 858

IN 3R3 -8M2 20
0/ 3F13 -8M2 20
1N 106-10M 36
2/V 103-10M 62
Sold in packs of 10 per type

41102 2.00 80177 27 5C557 8 50438 94 BF241 25 5RC4444 96 MJE340 68

MJ3X0 166
2N5296 48 VA1104 75

40106 2.50 5C178 26
AU107 2.00 8C182 9
AU113 200 8C1821 12

BC558 9

BCY72 13

130115 45

60507 52
BD508 55
BD509 56

BF256 55BRX46
BF257 28
BF258 25

40
BRY39 56
BRY56 57

0T112 1.91

OT121 1.91

2N5298 69
2513337 1.86
2N5496 53

V411340 75
VA8650 55
VA1039 35

CRYSTALS
5 ALTERS

BC107 20 13C11331 12

(4),(131,1C) 20 BC1841. 14

BC108 20 BC204 10
141,031,10) 20 80208 13

13C109 20 50209 10

1301164 65
B0124P 79
50131 SO

80132 49
813133 60

60510 60
60517 60
BD520 75
50526 62
80964 1.49

BF259 3
BF262 8

BF263 7

BF271 24131101
BF273 2

B5vV67 6B

BSV576 72

131100 1.65
120

R200813 190
R20106 1.92
92265 158
92322 62

92323 67

R2961 1.50

2N6107 75
2N6109 81

254715 1.98

2SC495 1.10
250496 1.31

GEC Dual
Posistor 1.68
GEC Dual

2 0 4 0

I CX11 1.98

6Mhz 74

5.5Mhz 14

43Mhz 130
8.8Mhz 130
10.692Mhz 6.00

DECCA 2230 8.58
GEC 2110 9.45

GEC 2111°
9.50

GEC 2200 6.65

SOLDERING
EQUIPMENT

ITT CVC 19 1015
ITT CVC 25/30/32 8.65
ITT CVC 20 8.60

THORN 3110 EHT 5.95

THORN Mk SCAN 7.95
THORN 8000 11.33
THORN 8500 11.33
THORN 9000 10,65

THORN 3003/3500 Mains 10.00
THORN 1591 818
THORN 1691 9.68
THORN 9803 19,90

THORN TX10 12.50
THORN 1615 935
PHILIPS KT3 8.15,

.RANK BUSHRANGER 10.00

WELLER Iron 154 4.31
WELLER Iron 254 4.31
WELLER Gun 12.00
Pair Tips Gun 42

3/16" Tips iron 51

ANTEX 15vV Iron 5.20
ANTEX 254 Iron 5.20
Iron Stands 2.20
ANTEX bits 65
ANTEX elements 2.20
Solder Sucker 6.50
Solda Mop 72
DIY Solder 50

REBUILT COLOUR TUBES NEW MONO TUBES SPEC FIC DECCA

AU. AVAILABLE EX -STOCK ON GLASS FOR MULL. A31/510 110° 12" 18.50 COMPONENTS riniTTrans. 97

GLASS EXCHANGE FROM TRADE COUNTER.
SOME TYPES AVAILABLE WITHOUT EX-

CHANGE FOR SMALL GLASS CHARGE
17" 444/271X 30.00
18"447/342X (Low Focus) 3100
18" M7/3437( (Stud. Focus) 30.00

MULL 434/510 110° 14" 20.00
450/120NR 110° 20" 15.00
461/120NR 110° 24" 17.50
VEGA 12" 90° (Jap Types) 15.00
CME1520 (15" Mono) 15.00

PHILIPS
68 Knobs Sm/Lg 50
GI 1 Fnal Anode Lead 1.50
E.N. Correction Coil 1.95

Transductor 93° 2.60

RGB 106 Diodes 50

Nidth Contro030 50

369 Modulohm 60

2M2 Height Control 25

RR1

TM Focus Control 220

20" 451/110X 30.00 MULLARD COLOUREX Switch K30 2.60

19" 449/120X 3000.,.,.
22" 456/120X ''''''''
22" 455/14X 3000

341°

18" 447/343X 59.00
19" 449/120X 53.08

20" 451/110X

Focus Unit 611 5.80
or 39 3N resist. 60

IRON

PYE
731 Mains Alter Choke 6.50

25" 463/200X
26" 466/120X 34.00
26" 467 /120X 3400
22" 456/140X (410X) 110' MA
26" 466/140X (410X) 110" 36.00

20" A51/ 161X 60.00

22" 456/510X 50.00

A56 540X °.."
A66 540X
A66 5007( 64.00

P.I.L. TUBES - we can rebuild your own glass
- please ring for quotes.

.53,.!
22" 456/120X '.....
25" 463/205X 55.00
26" A66/1207( 57.00
26" 467/1207( 5800
22" 456/500X
A51 570X am
A56 510 5000
A66 510 6200

1 year wormy
Option on /yoream. delver, aid Blue

charges

1591 Speakers Sm 4.10
Lg 4.50

1500 Controls
Frame 390K/line 470K Contrast
11(5

each 59

Focus Control Unit 1.83

Thom/GEC
8500 Mains Filter Choke 6.50

8503 Focus Unit 4.75

7X10 Focus Controls 9.00

Video Lamps 130
Video Lamps with holder 3.30

NEW PRODUCTS
Philips KT3 Posistor 1.50
KT3 Elect. 225/25 380V 2.50

Video Leads 425
(Direct Recording)
Electrical Circuit Testers 1.50
Battery Chargers Universa16.75
L5 7" x 31" Speaker 15R 4.25
5 pin -5 pin Audio leads 95

NEW PRODUCTS
Fluorescent Torch 8.50

Travel Plugs 3.50
Philips Clock Radio 21.39

500G Solder 7.00

Reese order from Idlest copy of
Television magetioe to avoid missing
price increases.
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P. V. TUBES
REPLACEMENT ELECTROLYTICS

PYE 169 (200/200/100/32) 2.70
PHILIPS 320 (400/400/200V) 2117
DECCA 30 (400/400/350V) 3.40
DECCA 80 (400/350V) 3.00
DECCA 1031800/250V) 3.97
DECCA 17001200/200/400/350V) 483
PHILIPS G8 1600/300V) 2.30
PHILIPS G9 (600/300V) 221
PHILIPS Gil 1470/250V) 2.90
PYE 691/1 I200/303/350V) 2.70
PYE 731 (600/303V) 2.31
RBM A223 (2500/2500/30V) 1.66
RBM 4823 1190/300V) 2.83
RBM Z146 (300/300/350V) 3.55
RRI 120A (220/400V) 2.00
ITT CVC5/9 (200/2130/15/25) 2.98
ITT CVC 20 (220/400V) 2.00
GEC 21101600/250V) 1.94
GEC 2040 11000/2C00/35V) 1.19
GEC 2040 (31/0/300/150/100/50) 4.10
THORN 3500 (400/40V) 30
THORN 993 (103/3130/100/16/275V) 1.83
THORN 1400 (150/100/100/100/150/320V) 2.79
THORN 1500 (150/150/100/300V) 220
THORN 1500 (12/300V)
THORN 3500 (115/100/100/400/350V)
THORN 3500 (1003/03V)
THORN 3500 (10002CIV)
THORN 8000/8500 (2500/2500/63V)
THORN 8E00/8500 1700/250V)
THORN 8000/8500 (400/350V)
THORN 9000 (400/400V)
GEC (200/29/150/501
PHILIPS 69 2200/63V
THORN 4700 P/C 25V
PHILIPS 320 400/400/200V
THORN 191/1691 4700/25V

31

2.78
86
86

3.38
2.31
2.56
328
2.64
125
120
2.74
120

CAPACITORS
AXIAL

Volts Mid Price
6V3 33 9

10V 22 10
41 10

100 10
220 15

470 20
16V 33 11

68 11

16
27

220
1000

3300 53
25V 10

22
47

100
220
470

1000

2200
4700 98
40V 10

22

400
63V 1

2.2

4.7

10

15

22
47

100
220
470

1000
2200

10/ 10

22
47

100

220
450 1

4.7
10

22

33
500 1

10
600 1

11

13

15
15
29

30
55
51

10
10
48
12
12

12

11

12
13

19
23
37
49
58
94
13

15
20
36
70

33
30
30
65
75
32
32
41

DISC
CERAMIC

CAPACITORS
8kV (12kV Mug)
39pF 2O3pF each

150pF 220pF 30p
180pF 250pF

ELECTRONIC TUNERS AND ASSEMBLIES
Mullard ELC1043/05
Mullard ELCI043/136
4 P/B DECCA/GEC/ITT
6 P/B DECCA/GEC/ITT
4 P/B PYE
6 P/B PYE
PHILIPS G8 Tuner
PHILIPS GO Ass (Square/Earlyl
PHILIPS GO Ass. ISloping/Late)
PHILIPS G9 Tuner
PHILIPS GI I Tuner
ITT/PYE/GEC 7 Button P/B
GEC 2110 6 way P/B
U321 UHF Tuner
THORN 8800 SELECTOR

(HMV Model 2725/6 way round button)
THORN 9000 SELECTOR
U322

8.40
8.40
6.1111

7.50
9.00

16.00
10.50
13.50
13.90
10.50

9.00
13.95

7.98
7.50

7.50
11.40

720
HITACHI 4 way Chan. Selector (Also Rank A823)

10.75
RR1 T20A 6 way Chan. Selector 9.75
RR1 120/72/26 11.00
PHILIPS 8 way TIP Switch Unit (suitable for all 011)

23.00
ITT CVCB (5 wheel modified) E12
ITT 6 way with VCR (Also Slim GEC) 890
PHILIPS KT3 14.50
PHILIPS K130 10.30
PYE 697 Repair Kits 6.97
ELC 2003 f16.50

SWITCHES
4A Double Pole On/ Off Switch

General Purpose Push/Push
Philos GO Push On/Off Switch
4A Double Pole Rotary On/Off
Al Beam Switch (THORN 3500)

75
138

66
70

GEC 2110 Al Control IM5 (Red, Blue, Green) 511

GEC 2040 On/Off Switch 89
On/Off Switch G11/G12 1.93
On/Off Switch GEC/TCE TX9/10 1.06

FUSES Per Pack
of 10type

1r QUICK BLOW
100rna 73

250ms-500mo-750m-1A 60
1 5A -2A -2.5A -3A -5A 60

11" ANTISURGE
25Orna, 500ma, 600ma, 630ma, 750ma, 85Orna, 1A, 125A
1.5A, 2A 1.70
2.5A, 3A, 5A 2.70

20mm ANTISURGE
OOma

1COma

103rna, 200ma
315ma, 500ma, 630ma, 800ma, IA 125A, I.6A
2.5A, 3.15A

20mm QUICK BLOW
100ma, 293ma, 503ma, 630ma, 800ma
1A, 1.25A, 1.6A, 2A, 2.5A, 3.15A, 5A

1" MAINS
2A 3A, 5A, 10A 13A

4.80
250
2.20

2A 1.30
1.90

90
60

1,00

AERIAL ACCESS
Surface Mount.
Splitter 1.70
Surface Mount Outlets 80
Cable Clips per 100 1.18
Coax Plugs per 10 1.80
P.V.C. Tape 35
F.M. Plugs 25
PL259 Plugs 40
Line Connectors 35
Reducers for PL.259 16

T.V. Filter 50db Rejection
27mhz 2.10
Attenuators 6db. 12db,
18db 1.60
Olympic II Set Top
Aerial 2.30
M.HA/P.U. the pair 18.00
Aerial Isolator Kit 2.08
4m Fly Lend 1.20
2m Fly Lead 90

ANTIFERENCE
SB1I Indoor Splitter 1.91
COBH Single Outlet 00
TRRNSP
Transformer 2.83
CS200/SP Comb/Splitter

3.03
CS1000 Comb/Splitter

6.15
PU1240 Power Unit 11.10
UPI300 M.HA. UHFNHF

825
XTRABOOST XS2U 11.63
4 Nay Amp UHFNHF

33.75
6 Nay Amp UHFNHF

4200
Super Set Top 5.50
XG8 High Gain Aerial

A,B,CD or NIB 17.90

CERAMIC
CAPACITORS

63V A range of pref.
values each
22pF-4700pF 6p

SUDER POTENT
Lin or Log

470R-1K-2K2-44-
106-41K470K 65

CONVERGENCE POTS
3N/5R-6RB-10R-15R-20R
50R -1008-200R-5008 60

SUNDRY TUNER ACCESS.
RANK Tuner P.B.
1 i"x i"-2" x i"-2" i"
RANK Drive Cams
GEC 2110 Tuner Neons

35
10
14

SKELETON
PRE-SFT POTS

Standard or miniature
Horizontel or Vertical

100R -2M2 16p

METRIC
CONVERGENCE POTS

PHILIPS G8
5R -10R -2013-50R 60

PANELS + UNITS
AFC UNIT PHILIPS G8
IF GAIN MODULE Wye Philips)
CDA PANEL (Pye/Invicta/Ecko/Dynatron)
REAR CONVERGENCE PANEL (Philips G8)

8.82
600

20.00
23.00

MIDGET CONTROLS
Insulated Spindle Length 44mm

Log or Lin vYnhout Switch
5K -10K -251K -50K -1001K -250K -503K -1M 39p
Wlth D.P.S.T. Switch
Log: 5K -10K -25K -50K -100K 81p

250K. 500K, 1M, 2M
Dual gang Controls 1.25
16mm Rotary Controls 10K, 22K, 100K, IM, 10K 39p

CHRISTMAS
GREETINGS

Lancashire is far to go
for a kiss neath the mistletoe
so Sheila and her lovely misses
send you e8 these special kisses

Sheila x Christine x Susan x
Janet x Dawn 1 x Dawn 2 x Julie
x Anne x Mary x
Happy Christmas and a prosperous
New Year to aN our customers and
their families.

THERMAL CUT OUT
THORN 3030 2A Metal 1.60
THORN 8500 2.5 Plastic 1.60
GEC 2040 Metal 2.50

MULTITURN
POTS

ICOK

GEC TCE
PHILIPS 08
DECCA, RANK

55
55

55

DAMBIESIEDIARGIABLE
RX6 - HP7/NN1500
RX14 - SP11/HP11/NN1400
RX20 - SP2/ HP2/ NN1300
RX22 - PP3/ NN1604

139
2.17

2.34
4.69

THICK FILM RESISTOR NETWORK
THORN 3500 15 per connection) 1.98
PYE 731 (6 pin connection) 220
THORN 9000 (Circuit Ref. 6104/1) 1.98

SPECIAL DIODES
SKE 49 E1.09
SKE 5F E1.19

E1.30
Y827 E1.42

MIXED
DIELECTRIC

CAPS
vales D.C.

250V 0.91mF 84
400V 022mF 29
603V 0.1mF 38
100OV 0.01mF 24

0.017mF 46
0.033mF 33
0.1mF 35
0.22mF 66
0.4lmF 98

1250V 0.1mF 59
0.91mF 1.15

1500V 0.0022mF 28
0.0047mF 32
0.022mF 30
0.033mF 62
0.005rnF 65

21OC1V 0.0052mf 120 _

P.V. MICROCOMPUTER CENTRE
Nhy not pay us a visit and see our range of Micros, Software Books and Peripherals. Please

ring for prices.

EAGLE PRODUCTS
Please send large SAI. for full EAGLE Catalogue

DF615 Full Range Speaker 6(" 8.95
Multerietres
KEN 7N 2,003 5.25
KEN 20 14.50
EM5 5,000 opv 995
EMIO 10,000 opv 11.50
EM50 93000 opv 19.95
EMC321 Carrying Case for above 2.25
Digital Meter TS11300 44.50
MM20 20,000 0.P.V. 21.95
MM50 50,000 O.P.V. 25.95
MM100 100E00 O.P.V. 36.50
MMT20 1695
Case for MM100 15.95
11206 2 Station Intercom 6.95

While stocks last

VIDEO/AUDIO
VHS E30
VHS E60
Scotch E120 Video Tape
Scotch E180 Video Tape
BETA L500
BETA L750

3.06
3.66
5.00
5.13
4.90
5.80

PHILIPS VCC 240 5.93
PHILIPS VCC 360 8.30
PHILIPS VCC 480 1021

VIDEO CASSETTE CASES
Red/Brue/Green/Brown 80
Book Type - Any Format
Scotch Audio Tape

C90 Fernc 65
C90 Super Ferric 96

Video Recorder pleads
VHS (Universal) 38.00
Philips V2000 52.00

SUNDRIES
Delay lines DL60. (KW, DL50 2.20
CRT Tube Base 70
EHT Anal Anode Cap 53

EHT Cable 25p mt.
63V CRT Boost Trans. 4.35
I34 Plug Top box 10 4.80
Quick Set Adhesive 78

Moulded Plastic Hex. 6mm Trim
Tools 10
Double End 4mm/8mm Trim Tools 20
Focus Rod 1.25
Focus Holder 2.00
Keynector Safe Block (mains) 7.00

Cassette Drive Belts puce each
35mm 35
46mm 37
57mm 37
66mm 39
71mm 41

16mm 43

90mm 43
110mm 59

Torch (handy for tool box) 42
I.C. Inserter 1.18
SM Neon Screwdriver 40
DIN Plugs 3 pin 22

4 pin 22

180° 5 pin 20
Stnd. 5 pin 20
Phono Plugs 12

Car Aerial Plug 18

2.5mm Jack Plug 14

3.5mm Jack Plug 14

Stnd. Jack Plug 20
Stereo Jack Plug 36
5A Connector Block (12) 40
Fuse Nire 5A -15A -30A 5
Battery Plug Thorn TV's 20
Gen. Purpose Power Supply 325

9V 200ma
Mains Connector 4 way 13A 5.00

LABGEAR
CM7061 Power Unit-1-2V-
CM1062 Reg. Power Unit I2V
CM7060 MHA 10db 12V N/B
CM1065 VHF/UHF MHA N/B 12V
CM7067 UHF 12V MHA (Specify A -B or CBI 9.72
CM70613 UHF 12V MHA High Gain (Specify A -B or
C/01 14.47

CM7053 Behind Set UHF Amp. (Mains) 11/0
CM7054 Behind Set UHF Amp (Battery e.g.
Caravans) 9.45
CM7043 Second Set Amp. UHF 10.99

CM7093 Behind Set UHF Amp 3 Sets 1315
CM7063 Dist Amp. VHF/UHF 17db/output 12V 20.10
CM7018 VHF/UHF 8+1 Dist Amp. 392'
CM9100 27mhz CB Suppress. 3.68
CM6011 Outdoor Splitter (2 way) N/B 7.10
CM9003 Flush Single Outlet 133
CM9010 Flush Twin Outlet 119
CM9034 UHF Group Filters with DC Through Pass
(state AB/COI 6.91

CM6006 6 Nay Passive Splitter 10.97
CM7042 TV Games Combin. 2.55
CM9039 Flush TV/FM Outlet 2.76
CM7069 Tri Star Amplified Set Top Aerial N/B 17.50
CM7090 Amplified Caravan Aerial 12V DC N/B 15.52
CM6038 UHFNHF 625 Pattern Gen 50.00
CM6052 UHFNHF PAL Colour Bar Gen. 19000

 While stocks Issj
RECTIFIER TRAYS

THORN 950 Mk II
THORN 1400 3 Stick
THORN 1503 3 Stick
THORN 1900 5 Stick
THORN 190
THORN 3300/3500
THORN 0300
THORN 8500/881:0
THORN 9003
DECCA 1730/1830
DECCA 1910/2213 Bradford
DECCA 30
DECCA 80
DECCA 100
UNIVERSAL ITT or REMO
GEC 2100
GEC 2200 (20AX)
GEC 2040/2028
GEC 2110 Pre Jan 77
GEC 2110 Post Jan '77
PHILIPS G8 Short Focus Lead
PHILIPS G8 Long Focus 550
PHILIPS G9

4.25
4.25
4.55
529
3.90
7.98
528
6.15
7.43
4.48
5.92
6.76
660
6.14
6.00
7.40
650
6.60
1.00
7.00
675
675
6.37

Pye/Phikps K3 Tripler 665
PYE 691/3 658
PYE 113/4 Lead 7.00
PYE 713 Doubler 5 Lead 7.50
Phikps/Pye KT3 6.67
PYE 131/125 7.60
R.B.M. A823 (plug in) AV 7.60
R.B.M. A823 7.60
KORTING (similar to Siemens TVKl)

7.32
ITT KB CVC5/9 6.90
ITT KB CVC20/25/30 (Mullard) 5.95
RRI 120 680

RECTIFIER STICKS
TV1I 14 I TV18 90
TV13 79 TV20 1.20

MAINS DROPPERS
DECCA 20
DECCA 2R5
DECCA 27R/41R
DECCA 5613/6148
R.B.M. A823 56R/68R
R.B.M.161
GEC 2003/2018
GEC 27840

2.48
85

1.40
1.40

94

82
70
64

PYE 713/15 385/15/49 1.80
PYE 725/31 3R0/5613/27R 1.84
PYE 725 913/2711 1.04
PHILIPS 210/5050 30R/1258/2k85

1.75
PHILIPS 210/5051 -/I18R/148R 93
PHILIPS G8/5081 47R Section 50
PHILIPS G8/5083 2R2/68R 95
THORN 1400 120
THORN 1500 1.38
THORN 1600 1.77
THORN 3500 94
THORN 8030 124
THORN 8500 1.36

DIODES
AA119 9

84102 17

BAI15 13
BA145 17

04148 17

64154 6

134155 14
BA156 15
64317 26
BAX13 4

BAX16 8

851058 30
BBIO5G 30
BY126 12
BY121 11
BY133 15
BY164 45
BYI76 85
BYI79 63
BY182 87
BY164 55
BY199 28
BY206 14
BY210/E00 28
BY210/800 33
BY223 90
BY721 28
BY298 22
BY299 22
BYX10 20
BYX36/I0 30
BYX36/600 35
BYX55/600 30
BYX71/1300 90
0441 9

0A90 10
0A91 10

0495 6

04202 11

N914 4

N4001 4

N4002 4

N4003 4

N4004 5

N4005 5

N4006 5

N4007 6
N4148 2
N4448 10
N5401 12

N5402 14
N5403 12
N5401 12

N5405 13

N54E6 16
N5407 16
N5408 16
TT44 4

TT2002 11

Y969 (3W
Thorn 35001 89

BZY15-24R 1.18
BIY15-12R I.18

DATA BOOKS (No VAT)
Transistor Equivalent
TVT 80 A -Z only
TVT 80 214/2S series only
TVT 80/80 A -Z and 2N/2S together
LIN IC Books LIN 1

LIN 2

3.75
4.00
7.50
5.95
5.95

ELECTROLUBE
PRODUCTS

Electrolube Adhesive 62
Electro-Mech lubricant 1.49
Elect cleaning solvent 1.62
Freezer 1.49
Foam cleanser 1.12
Heat transfer compound 1.14
Silicone compound 1.94
Spacel contact fluid (Snorkel)320
Perrnagard 1.52
Elec. mech. lubricant pen 74

TEST EQUIPMENT
Portable Oscilloscope 15590
Probes x10 1090
CRT Tester/Rejuvenator 172.00
KHP30 Measuring Probe (3 okv)
EHT 2995
T120 RF Signal Injector 4.00
Test Lead Set 420
Degaussing Coil (stick type) 1700
Degaussing Coil (disc type) 24.00

Sharp
Oric

Dragon
Lynx

Quantity discounts on application (Trade Only). Minimum of 5.

Spectrum 16K
48K

Jupitea Ace
Texas

Vic 20
Commodore 64

Alan 800

Ne are also
authorised dealers

for the
BBC Micro

and accessories

SERVICE AIDS
SERVISOL Freeze -It 96
SUPER SERVISOL 88
SERVISOL Foam Cleanser 84
SERVISOL Plastics Seal 88
SERVISOL Silicone Grease 1.00
SERVISOL Tubes Silicone Grease 1.60
SERVISOL Aero Klene 78
SERVISOL Aero Duster 91
SERVISOL Excel Polish 16
SERVISOL Video Head Cleaner 80
Super 40 1.50
Fire Extinguisher 6406 280
Heat Sink Compound 25G 1.08
Silicone Rubber Tube 1100 2.98
Saida Mop standard reel 12

1870
1157
894

13.01

ZENER DIODES
BZX61/85 11.3w1 20
6V2 -7V5 -8V2 -9V1 -10V -11V -12V 13V -15V etc up to
75V

BZY9390, 18V 1.18
BIY88 (400MNI 10
2V73V3V3-3V6-3V9-4V3-4V7-5V etc up to 24V

HOW TO ORDER
ADD 65p per order for Post and Packing IUK).
(Export orders will be charged at cost.)
THEN ADD 15% VAT TO TOTAL COST.
Orders which contain aerosols or degaussing coils
are very heavy - please add extra 30p per can/cod.
First Class Mail is used whenever possible.
All enquiries SAE please.
VAT invoice on request

Goods are despatched on the day we receive your
order. If for any reason we are out of stock we will
try to inform you as quickly as possible.

Ne try our best to give a speedy, fair and efficient
service. As our regular customers know, orders
telephoned in before 4 p.m. will be despatched the
same day.
Give us a ring - we'll give you service.
Please ask if what you need is not listed -we will
try to help.
Pnces 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
8/W C.R.T's.
* Tests for shorts and leakage between

electrodes.
* Tests cathode emission characteris-

tics.
* Separately checks condition of guns.
* Removal of shorts and leakage be-

tween electrodes.
* Checks heater warm-up characteris-

tics.
* Rejuvenation of low emission

cathodes with automatic timing.
* Super rejuvenation with manual con-

trol.
* Complete with tube base adaptors.
Size: H 230mm W 330mm D 120mm.

PRICE E151 £22.65 VAT

LEADER HIGH VOLTAGE
METER EHT PROBE

Measures up to
40 K.V. D.C. with

SAFETY
BUILT

IN
METER

PRICE
£21.75

£3.26
VAT

FULLY
GUARANTEED

LOPT TESTER

OK'S *EVOLUTIONARY DYNAAliC %OFT TRIM
REVOLUTIONARY L.O.P.T. TESTER.
OPERATES Di DYNAPSC MODE WHICH
ACTUALLY TESTS THE L.O.P.T. UNDER
HIGH. VOLTAGE CONDITIONS WITHOUT ff-

SOLIERIttG OR REMOVAL.
SIZE 75 x 100 x 40 am SUPPLY 240V AC

PRICE £25.99 +£3.VAT

CRT TESTER -REJUVENATOR
WS. CAT. TEMPHIEANINATOR
TESTS AND REJUVENATES BILE. GREEN &
RED GUNS SEPARATELY. ?JAM') WIT}
DELTA AND F.I.L. SOCKETS. COMPACT
SIZE 120 x 65 x 60 ma. SUPPLY 240V AC

PRICE £32.00 + £4.80VAT

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

ALSO AVAILABLE
Analogue Multimeters
Digital Multimeters
Oscilloscopes
Signal Generators
Digital Frequency Meters
Pattem Generators
CRT Tester/Rejuvenator
T.V. Field Strength Meter
Digital Capacitance Meter
LARGE S.A.E.
FOR COMPLETE LIST.

The new Thandar SC110A represents a break -through in oscillo-
scope development. The SC110A is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope. FITS IN A BRIEFCASE

Full Bleed Parforrnane
10 MH: bandwidth 10 mV per division sensitivity.
Full trigger facilities are provided including TV frame, or TV filterin
Runs on 4 to 10V DC via disposable batteries, re -chargeable cells. or AC
adapt.,
Size 255min . 148mm . SOmm PRICE £149.00+ £22.35 VAT

Accessories Carry Case MN [0.89 VT.
v 1 Probe £7.00  E 1.05 V A.T..A
10 Probe MOO  (1.20 V.A.T.

1/.10 Switched Probe 01.160  E1.42 VAT.
Rachergeabia Batteries F11.00 + E 186 V.A T

AC Adaptor MI5  El 04 V.A.T.

HAMEG HM 203-4 20MHz
DUAL TRACE OSCILLOSCOPE

SPECIFICATION

*RAN DWI DTN DC-20MHz
',SENSITIVITY CHI .CH2 2mV-50V/DIV
TIMEBASE 40T64 to 0.2S CM
.TRIGCER DC -40/41z Auto -Normal -TV
..CALIBRATION OUTPUT
.C111 ADD AND INVERT FACILITY
.ALT/CHOP SWITCH
9.ARGE RECTANGULAR SCREEN 8 x 10 ere.
'BUILT IN SEMICONDUCTOR COMP.TESTER
''SIZE 285mm x 145mni x 3510mm.
`SUPPLY 110-125-220-240V AC 50-6CHz

2 YEAR WARRANTY

IN

* '..)I

WITH COMPONENT
TESTER

PRICE

£ 264.00 + £39.60 VAT

Optional probes as above

U.K. Post Paid, Export orders welcome, please deduct V.A.T. and enquire for Overseas carriage cost. Barclaycard/Access orders welcome, or Cheque, Bank Draft,
etc., with order please. Large S.A.E. for technical leaflets of complete range. Delivery normally within 7 days.

B. K. ELECTRONICS Dept. 'T',
UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. SS2 6TR TEL: 0702-527572
VISA

TOP TWENTY T.V. SPARES
LINE OUTPUT DI

001 Philips G8 7.50

002 Dacca 30 Series 7.00

066 Pye CT200 5 Lead 4.50
067 Korting Hybrid 5.00
069Grundig3010/1500 3.00

IN ITT 6 Way with
V.C.R. 7.95
t23 R.R.I. A823 etc 4

270 10 x BU2D3A 8.50
271 10 x BU208 7.50
272 10 x BU326 10.0k.

4% 5 xDacca 30 389
Modulohm 1.75
437 Dacca 30 47k

Vol. +Switch 1.25
453 5 x513 Universal Cony.
Pot. 1.00
454 5 x2OR Universal Cony.
Pot. 1.00
455 5x1008 Universal
Cons. Pot. 1.00
456 5x4709 Universal
Cony. Pot 1.00
457 10 x100k Tuner Preset
TCE etc. 3.00
4%10 x100k Tuner Preset
Philips G8 3.00
459 ELC1043/05 Repaired
Tuner 6.00
4E0 ELC1043/06 Repaired
Tuner 6.00
461 U321 New Tuner 7.95
4E2 U372 New Tuner 7.95
469 Cut Out Metal GEC
2100 1.00
470 5 xGEC2100 3 Leg
Thermistor 1.00
479 5 xGen. Purpose Ro-
tary Switch 3.60
480 5 xGen. Purpose Push
Push SW. 3.75
481 20 xneons GEC

etc. 2.25
482 5 xUniversai Aerial270

Skt. 5.50
483 10 xMetal Coax
Plug 1.70
484 Focus Unit T20
Type 1.25
485 Focus Unit Thom 8500
Type 1.25

STOCK NO.
001 Philips 68 Loptx (Genuine Philips) 1.50

002 Decca 30 series Loptx (Genuine Decca) 7.00

003 Decca 100 Series 6.50
004 ITT CVC 25/30/32 7.00
005 Philips G9 7.50
006 RRI 120 992

CA
0130 220/400

PACI TOR
V

SC

32.

121) 1.20

Way 7.95
124 Hitachi 4 way 7.95
125 R.R.I.120 6 Way 8.95

273 5 x BU205 2.50
280 25 x 2N3055 (Texas)

7.50
281 10 x 2N2905

003 Decca 100 series Loptx (Genuine Decca) 6.50

004 ITT CVC 25/30/32 Loptx (Genuine ITT) 7.00

007 RRI A223 7.00
0013 RRI 271818" 18.95
009 4417719 20/20/

001

200 * 3°D P" 691/
2.00

08260 P hilips G8 1.90

NTEGRATED CIRCUITS
405 x TBA440 3.00
41 5 x TBA17043 1.80

(Equiv. BC161/333) 0.50
335 50 x BY127 3.00

371 Pye 713/731 Vision Gain Module 6.50
(replaces expensive 212-27327)

270 10 x BU2C0A 8.50

050 ITT CVC 5/9 EHT Tray 3.00

051 Decca 1730/1830 Doubler 2.00

053 GEC 2040 Hybrid EHT Tray 3.00
054 Thorn 1500 (5 Stick) EHT Tray 3.50

055 Thorn 8000 Doubler 2.uu

056 Thorn 1400 EHT Tray 2.00
057 Philips G9 EHT Tray 3.50
058 ITT Universal EHT Tray 5.00

011 Thorn 1690/91 Loptx 7.00

26" 18.95
010 RRI A774 Mono 10.87
011 Thorn 1690/91 7.00
012 Thorn 1615 6.50
013 ITT CVC 45 6.50
014 Phil TX Chess. 5.00
015 RRI Ranger 1/2 5.00
016 11T CVC 5/9 8.50
017 Philips E2 Chess 5.00
018 Thorn 9003/9002 8.50
019 Thorn 9503/9603 8.50
020 Polish 161 Mono
Loptx 6.00
021 Thorn 3503 Scan 4.50
022 Thorn 8500 11.00
037 Split Diode EHT
Lead 1.35

083 1753/300+100 +100 Thorn
3500 1.50
C64 2030/100 Can 0.50

(1/30151

470/250 Philips
1.50n.,.,., ,,,,,,,, ,, 

'''''"'""'Acca''''''
087 200+200+75+25

1.50.. An,,,,
'''''' ''''''''''''. Thorn
9000 1.50
092 10 x 220MF 16V

E093lect10
x 047MF 4000

0.50

.Poly 050
094 5 . 4 7MF/100V C514
13500 1.25
095 5 x 0047/1500V RRI
A823 1.25

42 5 x TBA540 4.00
43 5 x TBA5400 4.00
44 5 x TBA550Q 3.25
45 5 x TBA560 3.50
46 5 x TBA810S 3.00
47 5 x TBA920Q 4.50
48 5 x TBA9903 3.25
49 5 x TBA520(1 4.00
50 5 x TBA530Q 4.25
51 5 x TBA950 4.50
555 x MC1327(1 2.50
60 TDA1170 1.35
61 TDA1190 1.90
62 TDA1006A 1.45
64 TDA1035 1.83
65 TDA1044 2.23
66 TDA1190 1.90
67 TDA1412 0.90

SPECIFIC SPARES
350 Thom 1590/1
40 x2/ 2.00
357 Thom 1590/1
5x21 2.00
352 Thorn 1600

Dropper 0.50
358 5 x Thorn 3500 20013
Cony. Pot. 1.00
359 5 x Thom 3%0 509
Conv. Pot. 1.00
370 Pye 731 Thick Film 1.50
371 Pye 713/731 Vis. Gain
Module 6.50
372 Pye 731 3133 50W
Metal clad 119
378 Grundig 5310/13010

012 Thorn 1615 Loptx 6.50
085 470 MFD 250V Philips G11 1.50

335 50 x BY127 Diodes 3.00

RECTIFIER TRAYS
050 ITT CVC 5/9 3.00
051 Decca 1730/1830 2.00
052 Dacca 80 Senes 4.50

0% 5 x .91NF Philips
611 225
097 10 x 1/2003V 2.00
0?8 5x 1 rzso Suppres-2.75

" ITT

72 TDA2002 1.80
73 TDA2020 2.50
74 TDA2030 2.15
78 TDA2523 2.35
79 TDA2532 2.40

Video Module 4.00
384 5 x Philips 68/1013
Cony. Pot 2.40
385 5 x Philips G8 2.40
386 5 x Philips G8 2k2 Lin.

10 x BU326 10.00

280 25 x 2N3055 7.50
053 GEC 2040 Hybrid 3.00
054 Thom 1500 15

Stick) 3.00
055 Thorn 8000
Doubler 2.00

PUSH BUTTON UNITS
10 Pye 713 4 Way 7.87
11 Pye 715 6 Way 11.95
12 Philips 08

80 TDA2540 1.65
81 TDA2541 2.67
82 TOA2560 328
83 TDA2571 215
84 TDA2591 0.98

Bright 2.50
387 5 x Philips G8 10k
Log. Color 2.50
388 5 x Philips G8 47k
Log. Vol. 2.50

All components are Al quality from prime
manufacturers, and are dispatched by post
same day as order received together with

056 Thorn 1400 2.00
057 Philips G9 3.50
059 ITf Universal 5.00
059 5 x TV11 For

PTV's 1.00
060 3 x TV45 2718
REC 1.00

Square) 10.75
13 Philips G8

Sloping) 12.98
14 Thorn 9000 6 Way2.50
15 Thorn 1615 4 VVay5.75
16 Decca 6 Way 6.95
17 Dacca 4 Way 6.50

85 TDA2593 2.23
90 TDANCO 4.00
91 TDA2611 1.24
92 TDA2640 2.35

210 ETTR6016 2.28
211 ETTE016 2.28
212 BTT6018 228

389 Philips GB Plastic
Maim Sw. 0.75
390 Philips G8 Metal
Mains Sw. 1.23
391 Philips G8 Line Eql/
Stor. Coil 2.25

4133 5 RRI 120 C.R.T.

NEW PRODUCTS
023 Thorn 1590/91

LOPTX 8.50
024 Thom 1500 15KV
LOPTX 4.00
220 SL901B Int Circuit 4.00
230 10 x AC128
Transistor 1.50
290 10 x BT106
Thyristor 9.00
291 5 x BT109 4.50
233 5 x BT120 4.50
4% TX10 Chess Focus
Unit 7.00

10 x Anti Track EHT
Cap 2.00

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

Please add 15% VAT and 90p P & P

061 ITT CVC 45 4.00
062 TVK52 Continenta12.50
am RRI 2179 3.00
064 Pye 691/697 3.50
0% Pye C1'2004 Lead 3.50

18 GEC 2110 6 Way 7.95
19 GEC 2136/7 Tapered 16

Way) 7.95
20 ITT CVC5 9.25
21 ITT CVC8 11.45

TRANSISTORS - DIODES
235 50 x BC213L 2.50
250 10 x BD124
(Metal) 9.00

Base 4.35
434 5 '<Dacca 30 2M Width
Slider 1.00
435 10 ',Dacca 30 10R

Fusible 0.50

QUICK
MUXTON
REG. OFFICE

HOUSE,
ONLY.

SAVE
MUXTON, TELFORD,

CALLERS STRICTLY BY
SALOP.APPOINTMENT.039
T.V. SPARES

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

Incorporating

MW
Campion House, Franchise Street, Kidderminster, Worcestershire DY11 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

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

r" -
ELECTRONICS
ENGINEERING
A Diploma Course, recognised
by the Institute of Engineers
Et Technicians as meeting all
academic standards for
application as an Associate.

N AN' PC T BAY

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

--1

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

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

Name

Address

ICS
ICS
Dept P285,
160 Stewarts Road,
London SW8 4UJ.

01-622 9911
(all hours)
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PLEASE NOTE
Our next issue dated January will
appear well before Christmas, on
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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.

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 be 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 the 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 575MHz 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
C1-9 .01 ceramic D3-4 1N4148
C10 100/2F tantalum IC1 SP8668B
C11 1 µF electrolytic IC2 SP8629B
C12 47/AF electrolytic IC3 LM2931 T5.0
D1-2 BA379 R1 1k

VR1 47011 subminiature horizontal preset

Components list - Fig. 2
C1-8 01 ceramic D1-2 BA379
C9-10 01 polyester IC1 SP8680B
C11 100/AF tantalum IC2 SP8629B
C12 1/AF electrolytic IC3 LM2931 T5.0

In

+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 5V (VR1 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.

WKF 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.
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74 01 I
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11Cin
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OV 10n
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Fig. 1: Circuit diagram, prescaler 2.
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Fig. 2: Circuit diagram, prescaler 3.

DO 501 /5 IPC 1983

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

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

Fig. 5: Prescaler 3 board track pattern (scale 1:1).

le   2 wee I

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

Finally a list of corrections and modifications to the
original frequency counter -timer project. 1C9 on the main
panel is type LM2931 T5.0 - shown incorrectly in the
components list. R14 and C12 are not shown in the

ITMK3521

+9V in

Out

OV
0

  
I     
00
00
000

0

00

Fig. 7: Component layout, prescaler 2.

component layout, Fig. 7. R14 should be fitted in the
position shown as a wire link to the right of S7/8. C12's
negative lead should be fitted in the vacant hole beside the
thick track to the right of S6 - the positive lead goes to the
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ITMK354I
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 1µF to
100µF (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
for the thickness of the fascia within the panel guides:

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.I.).
Lancaster.

kag[EILCN
READERS PCB SERVICE

411111pr 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.

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
September 1981
October 1981

Remote Control Interface
Channel Display Module
Remote Control Transmitter

D090
D095
D084

£7.00
£1.00
£4.00

Send orders to:
Readers' PCB Services Ltd.

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

Clock -timer Display Board
Clock -timer Main Board

D092
D093

£6.50
£10.00 Fleet House,

March 1982 TV Sound Tuner D098 £6.00 Welbeck Street,
May 1982 LOFT 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
June 1983

Frequency Counter Prescaler - 1
Frequency Counter Preamplifier

D0501/3
D0501/4

£1.00
£1.00 Prices include VAT, post and

June 1983 In -Situ Transistor Tester £1.00 packing. Cash with order.
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AC128 39p 130386 68p MJE182 47p
AC131 40p BD592 120 MJE340 50p
AC138 40p 80589 120 MJE520 65p
AC141K 39p EI06776 1.35 MJE2955 1.40
AC142K 38p BF137 20p MJE3055 1.50
AD161 32p BF153 20p NKT241 Op
AD162 32p BF154 25p NKT276 20p
AD263 1.05 BF167 24p NKT453 1.65
AF139 38p BF173 29p PN107 7p
AF239 41p BF181 30p 01038 80p
AU113 2.10 BF194 16p R1039 80p
BC107 15p BF197 15p Ft2008B 1.80
BC108 15p BF198 19p R20106 1.10
BC109 15p BF199 15p R2030 70p
BC115 16p BF123 18p R2265 1.30
BC117 21p BF238 20p 02305 80p
BC125 26p BF240 9p R2322 50p
BC142 30p BF241 21p 82323 50p
BC143 31p BF255 10p 82443 25p
BC147 12p BF256S 20p RCA16446 30p
BCI48 12p BF257 28p RCA16599 125
BC153 16p BF259 28p RCA16603 1.40
BC154 16p BF271 25p RCA16799 1.13
BC157 12p BF274 lip RCA16900 1.42
BC158 12p BF337 29p RCA16802 1.38
BC159 15p BF362 50p 51299 2/5
BC171 9p BF391 21p S28000 125
BC17413 23p BF394 16p S6080A/B 3.50
BC182LB 12p BF422 47p 1605W 1.30
BC1841C 12p BF450 43p T6052V 1.30
BC203 9p BF459 40p 76053V 1.30
BC2131 12p BF461 59p T9003V 125
BC237 12p BF596 15p T9010V 1.45
BC238 Op BF694 16p T9053V 1.30
BC250A 15p BFR81 29p T9054V 1.00
BC251 Op BFR87 25p T9039V 1.10
BC307 10p BFT42 30p TIP31 35p
BC308 8p BFT43 30p TIP41A 45p
BM 14p BFX38 40p ITX550 30p
BC337 17p BFY51 34p 2N37133 10p
BC347 Bp BFY52 34p 2N3904 24p
BC394 Bp BRC116 1.50 2SA329 15p
BC454 Op BRC1693 1.43 2SA473 10p
BC455 8p BU105 1.00 2SA564 17p
BC456 10p BU126 1.10 25E1187 48p
BC4606 40p BU207 1.05 2SC109A 19p
BC463 22p BIJ208 1.15 2SC388A 20p
BC546 8p BU206A 1.15 2SC4E0 37p
BC549 Op BU326A 1.30 2SC394A 18p
BC559 Op C1172B 9p 2SC495R 63p
BC595 Op C1129 9p 2SC734 48p
BCX33 22p (5386 14p 2SC784 51p
BCX34 11p E9005 25p 2SC785R 12p
B0131 30p ME0404 Op 2SC1162 48p
80222 48p ME0412 Op 2SC1957 79p
1313232 50p ME6002 8p 2SC2570 27p
BD244 85p

Thorn 101120W (3500) 0751 Safety Resistor 75p
Pye 713 Speaker V x r 7011 1.00
Pye 713 Complete Tube Base Panel
with Focus Slider & Leads 2.75

Pye 713 Control Knobs 4 for 50p
Tube Base Socket ITT CVC32 45p
Tube Base Socket Thom 3003/8000 etc 50p
IC Inserter 16 Pin 50p
Large IC Extractor 50p
Crystal 4.43MHz 65p
EHT Lead & Cap for Split Diode Lopt 90p
Anode Cap 47p
Sanyo Anode Cap Assy + Lead. 12TCD-CT-1665p
Degause Thermistors. PT37P. ITT/GEC 35p
Degause VDR E2990/HP230 3000/8000 25p
Casters Set of 4 1.90
Double Fuse Holder on Small Pax Board
20mm type 10p

Single Fuse Holder on Smell Pax Board
20mm type 5p

Direct Panel Mounting 20mm Fuse
Clips (pair) 15p

Single Fuse Holder on Small Pax Board.
As per early 3000 mains input 6p

EHT Cable Metre 25p
13A Plugs 12 for 4.80
7X9 Tube Base and Panel 65p
3K PSU P122 edge connector. 40p
+ Wm to PSU INew)

31(5 Complete Lum with all Plugs (New)
LM340 T12 on Heatsink
T9051V on Heatsink
BF259 with Heatsink
TIP110 with Heatsink
L129/130/131 Coil
6MHz Ceramic Filter
01700 (Philips) Chrome Delay Line
DL50 Chrome Delay Line
T9006A Lum Delay Line
815/911 Lum. Delay Line
Plastic Cover for 3K5 SP8385
7X9 Back Ground Control 10K
TX9 Gain Control 100R
1500 Metal Chassis Supports Pair
Thorn 81(5 Focus Pot
Thorn 4000 Focus Pot
Thorn 1811 9W (3K5( R752

2.00
25p
60P
14p
40p
10p
25p
1.00
1.00
1.00
65p

5p
15p
15p
40p

2.40
2.75
30p

Ambersi
Ambersi
Ambersi
Ambersi
Ambersi
Ambersi
Ambersi
Ambersi

SERVICE AIDS
MS4 Silicone Grease 12oz 2.15
Freezer 12oz 1.99
Amberlube 6oz 1.89
Ambertron 16oz 1.95
Anti -Static Screen Cleaner 7oz 1.95
40+ Protective Lutincant 14.1oz 2.15
Amberclens Foaming Cleaner 13oz 1.26
Circuit Lacquer 14oz 2.15

300 Mixed Resistors
300 Mixed Capacitors
150 Mixed Electrolytics
100 vV/VV Resistors
20 Mixed Cony Pots
40 Mixed Pots
20 Mixed Sliders
40 Mixed Presets
20 Mixed VDR & Thermistors
20 Mixed Ferrite Cores

1(X) Mixed Ceramic Discs
20 Mixed Valve Bases

1.50
1.50
2.00
1.00
1.00
1.50

1.00
60p
1.00

50p
1.00
1.00

AERIAL SOCKETS
AE Socket & Lead. Pye, ITT, Thorn
AE Socket & Lead. GEC
AE. Socket & Lead. (long) GEC
AE. Socket & Lead. Pye 691/693
AE. Socket & Lead. Phips KT3
AE Socket & Lead. Thorn col. portable
AE Socket & Lead. (long) Pye 725/131
AE Socket & Lead. ITT CVC32, etc

25p
25p
25p
25p
25p
25p
25p
25p

UHF TV Aerial for portable 50p
Indoor Aerial Parabolic Type Reflector

to Help Combat Ghosting Problems 2.50
Line Connectors 38p
Coax Plugs 10 for 1.65
Band Change Switch Assy, Pye 725 409
Flush Mounting 1V/FM ()glazer 1.00
Switched Rush Ftting Aerial Outlet 1.00

10 Spark Gaps 1.00
10-16 pin Guil IC Socket 90p
20 Assorted TV Knobs 1.00
10-16 pin Quil to Oil IC Socket 90p

100 Mixed Diodes 1.00
50 Mixed Mica Washers 65p

300 Mixed Resistors & Capacitors 1.50
10-16 pin Di) to Dil IC Socket 1.00
50 Electrolytics & 50 Capacitors 1.00

50 Mixed Poly Capacitors 1.00
30 Mixed Neons & Bulbs 1.00

FUSES
20mm

50MA 10 for 70p
315MA A/S 10 for 50p
503MA 10 for 50p
1A 10 for 50p
2.5A 10 for 1.00
3.15A 10 for 1.00

250MA
750MA
7A
10A
20A
50A

1)"
10 for 65p
10 for 65p
10 for 50p
10 for 50p
10 for 50p
10 for 50p

THICK FILM RESISTOR UNITS
3500 Thorn (5 Pin Connection) video 1.70
4000 Thorn (4 Pin Connection) 1.90

Thom Mains TX 3000/351:0
Thom Mains TX 81300/8500
Thom S.O.P.T 8000/8500
Thom Scan TX 31:00/3500
Thom EHT TX 3030/3503
Thom LOPT 9600
Thom LOPT 1615
Thom LOPT 1590/91
Thom LOPT 1690/91
Thorn LOPT 8000
Thorn LOPT 8500
Thorn LOPT TX9
Thorn LOPT 9800
Pye LOPT 713
Pye LOPT 725
Pye LOPT 169
GEC LOPT 3113
Diode Split LOPT AT2076/35
Sanyo LOPT AM-WM-21
Sanyo LOPT AM-WM-4
Phiips LOPT G8
Sanyo LOPT (CW21( 4-275144700
ITT LOPT CVC5-9
ITT LOPT CVC45
Baird 8750
Baird 8752
Korting AZ9100
Korting 892-170
Korting AZ2101
Korting AZ2103
Korting ZTR1001
Siemens V1155
Siemens V1823
Zanussi BS2222
Zanussi BS2223
Salina FR0057
SW0113 FR0029
Hitachi CNP160

7.50
10.00
3.50
6.00
6.00

12.00
725
725
725
980
9.80
985

17.00
10.00
985
9.70
7.40

14.75
6.75
7.30
780
5.00
9.60
9.75

1025
1025
1025
1025
1025
1025
1025
11.75
11.75
1025
1025
1025
1025

915

Thorn 8/8K5 ex equip panels
untested
PSU
FTB
Decoder

2.88
3.75
4.00

Thorn 911 ex equip panels
untested
PSU 12.00
Decoder 5.00

Them 9116 ex equip panel
untested
Decoder 5.75

Thorn 1X9 main panel
Complete (no tuner) ex -
factory 11.00

Them 3/3K5 ex equip panels
untested
PSU 3.75
LTB 3.75
Video 2.50
Chrome 2.00
FTB 2.75
IF 1.75
Cony. 3K 3.00
Cony. 3K5 3.75
Autovox Decoder I-5/01 new
boxed 5.00
Autovox IF & tuner panel A/01
new boxed 7.50
Thom 4003 Convergence panel
ex -factory 3.75

0.2MF 25W
2MF 2501/

22MF 275V
50MF 275V

1COMF 150V

CAN
50p
50p
50p
50p
65p

100MF 250V 70p
103MF 450V 75p
220MF 400V Thom 9K

130
220MF 450V Thorn 4K

130
400MF 350V Thorn 8K

1.00
800MF 250V Print

80p
801; 250V 70p

TYPES
1250MF 40V 50p
1250MF 5W 50p
1500MF 7W Thorn 3K

1.00
1500MF 1003 1.05
2000MF 30V 50p
2203MF 4W Thorn 4K

95p
65p
65p
65p
50p
60p
72p
75p

2500MF 35V
2500MF 40V
3000MF 30V
3300MF 16V
3300MF 25V
4700MF 16V
4700MF 4W

3.3PF
6.8PF
8.2PF
10PF
12PF
22PF
30PF
47PF
182PF
250PF
330PF
330PF
330PF
470PF
560PF
1000PF
1500PF
1800PF
2700PF

CAPACITORS
350V 3000PF
63V 3300PF

350V 4700PF
350V .0047MF

1000V 0075MF
63V 01 MF
63V 01 MF

350V 015MF
63V 02MF

20001/ 02MF
63V 022MF

160V 047MF
8KV 1 MF

250V IMF
63V .22MF

250V 33MF
250V 39MF
160V .47MF
63V

Any 10 ® E1.00

2KV
250V
400V
500V

2KV
250V
600V
400V
200V
250V
250V
400V
250V
60W

400V
250V
250V
250V

POST A PART ELECTRONICS
236 FURTHERWICK ROAD,
CANVEY ISLAND, ESSEX
Telephone 0268 690868
Telex 99305 ROSSER G.

Thorn 4000 PSU panel ex -

factory 2.50

Thom 31(5 beam limiter board
new 1.75

Thorn 31(5 PSU bottom board
PC206 new 2.75

Thom 31(5 IF panel new 3.00

Thom 3/3K5. EHT & scan TX +
R200313 on alum chassis ex -
equip 1.80

Thorn 8/9K5 damaged FTB for
spares 125

Thorn 8/8K5 damaged decoder
for spares 225

BRC1330 1.40
BRC3064 1.00
BRC/M/200 1.00
BRC/M/300 1.00
CA3003 1.58
LM13133P 1.48
ML231B 220

M1237111

2.00
MI.2351 2.86
MC1327AP 125
MC1358P 1.30

18p
MC14516BCP 60p
SAA1025 720
SAA1124 4.50
SAA5010

SSLIAMA1430

6.00
110
2.50

SN15846N 60p
SN74123N 659
SN74154N
SN76001N 1.40
51,116110N 1.14
SN76013ND 1.80
SN76023N 1.80
SN76033N 2.00
SN76115 2.00
SN76131N 1.58
SN76226N 125
SN76227N 1.00
SN76530P 1.30
SN76545 1.40
SN76622N 1.00
SN76660N 80p
SN76666N 75p

1.92
TSAN771617744P 1.00
TA7109AP 2.80

TTAABA611B

1.40
120 120

TBA120C 120
TBA120C0
TBA120S 70p
TBA120U 1.00
164395 1.00
TBA4800 1.40
TBA500 2.65

C -CI
TBA510
TBA530
TBA540
TBA5500
TBA560C
TBA641
TBA651
TBA720A
TBA8C0
TBA920
TBA950
TBA1440
TCA270SA
TCA270C
TCA270CCI
TDA1004A
TDA1035T
TDA11337
TDA1170S
TDA1200
TDA1270
TDA1327
TDA2002
TDA2522
TDA2530
TDA2540
TDA2560
TDA2581
TDA2591
TDA2571A
TDA2640
TDA2690A
TDA3560
TDA9503
TCEP100
TEA1039
MC14426P
MC14429P
MC14514
UA758PC
UA1008A
ULN2165
ULN2216A
UPC1365C
SC9488P
SC9511P
SW153

1.90
126
1.00
112
1.50
2.05
2.50
2.49
1.62
2.08
1.95
1.92
1.05
1.05
1.05
2.97
3.50
2.72
1.50
2.42
2.76
2.53
210
2.10
2.61
3.50
3.50
3.00
1.96
2.00
2.90
1.50
6.00
2.90
3.48
1.95
4.80
4.50
5.00
2.50
2.66
1.30
125
5.75
1.40
1.40
2.50

AA112
AA119
AA143
BA115
BA154
BB103
BR303
87106
87116
BY127
E11204

B5298
BYX22/400
N60
N2070
N4031
N4032
N4013
N4004
N4005
N4006

DIODES
Op
Op

Op

Sp
Op

Op

48p
1.50
1.00
12p
26p
22p
30p

Op

Op

4p
4p
4p

SP

SP

N4007
N4742A
N525413

N5349
5025
S131

51658
MR854
SKE1/02
MCA406
TICIO6C
TICA5X
2N4444
Y827
al 50
0A91
MC11106/7
MCR106/13
TD3FIWOH
TD3113:00
85255

6P

Ilp
14p
Sp
Op

Op

35p
20p
35p
40p

SOP
1.50
80p
12p

SP
1.00
1.50
2.80
3.00
30o

MULTISECTION CAPACITORS
100+150+150 200+200+100

35W 50p
220+47 350V 65p
203+150+50 30W 60p
200+200+103

325V 54p
32 +32 +16 275V 52p
200+203+100+32

350V 70p
100+50+150 350V 58p
400+403 200V 72p
32 +32 +16 350V 52p
200 +32 +300 +100

35W 70p
225+25 350V 50p
200+200+100 Thom TX9 1.00

350V 70p 175+100+100 35W
200+100 325V 65p Thom 310 225
16+16 450V 45p 400 400V Thorn 91(2.50
200+100+100+50 470 25W

350V 60p Philips G11 1.50

ELECTROLYTICS
IMF 63V 20/E1 100MF 25V 1041
1.5MF 63V 20/£1 100MF 160/ 10/£1
2MF 350V t0/E1 150MF 25V 20/£1
22MF 25V 20/EI 103MF 2W 20/EI
4MF MV 20/E1 160MF 40V 10/E1
4MF 350V 10/E1
SAME 40V 20/£1 250MF 25V 10/£1
10MF 4011 20/£1 330MF 10V 20/E1
1OMF 1E0V 10/E1 330MF 35V 10/£1
15MF 16V 20/E1 330MF 110V 10/£1
15MF 631/ 20/E1 470MF 63V 20/EI
22MF 10V 20/£1 470MF 101/ 10/E1
22MF 63V 20/£1 470MF 25V 10/E1
22MF 160V 10/E1 470MF 401/ 10/£1
32MF 215V 10/E1 613MF 401/ 10/£1
33MF 40V 20/E1 1030MF 101/ 10/E1
33MF 50V 20/E1 1000MF 1811 10/El
33MF 250V 10/E1 1500MF 1W 10/£1
33MF 350V 10/E1 1500MF 35V 10/£1
50MF 2W 20/EI 2200MF 2W 6/£1
100MF 1W 10/EI 22COMF 4W 6/E1

350V 55p
200 +2C0 +75 +25

350V 60p
16+16 503V 45p
50+50+8 303V 55p
100+50+100 3501/ 55p
16+16 350V 45p
100+150+50 350/ 55p
25(0+2500 (Thorn 8K)

63V 120
150+150+100

3COV 1.80
200+47 250V 65p
500+500 175V

Pye 78+161 50p
Pye 147+260 50p
Thom 56+1K+47+12

124
Thorn 50+40+11(5 60p
Thorn 128+16+1K7+
116+462+126 50p
Thom 120+72+300

RBM 250+14+58
50p

1TV161) 63p
Pye 3R5 +15 +45 (713)

Philips 202+692 30°:
Philips 47R 52p
Thorn 350+20+148+
1115+317 1.40
Thorn 6+1+100 92p

Thom 33:0 Metal 1.45
Thorn 8/8500 Plastic

1.45

EHT TRAYS
Thorn 3000 5.50

Thorn 8803

Thorn 8500

Thom 9000

3.50

6.00

5.00

Thom 9600 6.00

Thom 900/950 1.50

Thom 1500 3 stick 1.80

Pye 713 4 lead 583
Pye 713 5 lead

Pye 725

Decca Bradford

Baird 8750

Korting AZ9100

Philips G8 (520)

Philips 68 (5501

5.97

635
5.00

7.10

7.10

6.50

6.50

AM -LS -203 Mono Scancois Sanyo
M -LS 145 Mono Scanco s Sanyo
4-2761-44570 Scancods Sanyo
Thom 4003 Coil 1401
Thorn 4000 Coil 1701/2/3
Pye 713 Coil 11331/832
Philips G8 Coil 1482 Late Type
Philips G9 Lame Delay Line
Pye 713 Lume Delay Line
Convergence Yoke Assy A11023/135

1.00
1.00
1.00
40p
12p
659
65p
90p
60P
5.90

SWITCHES ETC
Rank A823 4 P/B Assy
ITT CVC8 On/Off Switch
Thorn 3500 6 P/B Assy + Leads
ITT CVC9 On/Off Switch + Relay
Philips G8 On/Off Switch
Thorn 3/3500 Al Switch
Thorn 4000 Al Switch
Korting Shift Pot 5011
2 5A Push to make on/off switch

5.80
65p
1.75
90p
65p
50p
50p
65p
15p

TRADE COUNTER NOW OPEN

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

ADD POSTAGE FOR OVERSEAS ORDERS.
ORDERS WITH AEROSOLS, PLEASE ADD 25p PER CAN.
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ELECTRONIC EQUIPMENT SERVICING
(TELEVISIONNIDEO 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!!

GOOD QUALITY SETS AT GOOD PRICES

I.E. OFF THE PILE WORKING
Pye Chelsea 18" £22.00 £28.00
Pye Solid State £25.00 £35.00
Philips G8 550 £23.00 £30.00
Philips G8 520 £14.00 £22.00
Decca Bradford £13.00 £20.00
ITT Hi Brid £18.00 £28.00
ITT Solid State £40.00 £60.00
G.E.C. Solid State £25.00 £35.00
Jap. sets from £25.00 £35.00
I.E.: Hitachi & Mitsi. etc
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 9000 etc.

All prices subject to availability of stock
Quality discount available. Hundreds of sets to choose from.

Number One source of second hand TAI.'s in the North.
All prices subject to 15% VAT.

UNIT 2, PERTH COURT, 11th AVENUE
TEAM VALLY IND. ESTATE

GATESHEAD, TYNE & WEAR
Tel: Newcastle 875389

Sets also available at our Birmingham Branch:
811 WASHWOOD HEATH ROAD,

WARD END
BIRMINGHAM 8 2NP
Tel: 021-784 2561

TUNERS + TUNERS
* If you repair sets regularly - phone us today

and we will dispatch immediately - no need to
send cash 'up front'.

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

* All popular tuners/tuner repairs supplied 'off
the shelf.

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

WorcesterStreet,T Ill ;vrmn2

NO!
If you see an advertisement in
the press, in print, on posters
or a cinema commercial which
you find unacceptable, write to
us at the address below. (TV
and radio commercials are
dealt with by the I.B.A.)

The Advertising Standards Authority.
li an advertisement is wrong.we're here to put it right.

ASA Ltd., Brook House,Tomngton Place, London VVC1E 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 100kn 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 (Thom 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

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 (5.6kn) which provides the
supply to the TAA550 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 iNV 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
manual 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 (330n) 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 (1µF) 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 fmd 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 (30n, 1W) is open -circuit. This will
remove the drive to the EW diode modulator. J.C.
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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

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

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
ITT's 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.

RTEEB 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
College and is Service Director of Forbes Rentals Ltd.,
Croydon.

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
results - John Reay, Rediffusion's sales director, com-
ments that old films can actually be improved.

4GHz SATELLITE RECEIVER
Hugh Cocks (Cripps Corner, Robertsbridge, E. Sussex
TN32 5RY) is now able to supply 4G1 -1z satellite re-
ceivers, type KB1. The head unit has a helical feed and
consists 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 i.f. 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). In addition to a wide range of active and passive

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 scut 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
3V29/3V30. The problem initially arose with a NC
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 o.k., 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 cmos 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 la. This line is low
except when the reel motor is performing a rewind
function, when it goes high. So gate la is blocked except

Reports from Richard Roscoe, B. Atkinson,
Les Harris and John Coombes

during a rewind operation. Its output will be high, gate
lb's output low and gate 1 d'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 lb and lc form a monostable
multivibrator with a time -constant of about 800msec, set
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Fig. 1: Pulse stretcher circuit for the JVC HR7300EK.
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Fig. 2: Pin connections for the 4011 gate ic.
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Fig. 3: Connections to the pulse stretcher circuit

To IC8
pin 4

[1:57371

107n1

a. IC9, pin 5

R54

!CB, pin 4

ICEI, pin 3

74 TELEVISION DECEMBER 1983



Main
solenoid

Play

Loading

Drivej

Stop
Tape

(Tape end) Unloading Auto REW beginning

1 S-- I1
160mS

r"-

Hold.]

FF Stop
: (Key stop)

i

IC2 pin
(Port GI

1C4 pin 10

23

320mS

N.B. This pulse not.--.
stretched because

16OrnS

Reel motor 1C2 pin 23 is low
unloading/Idler ---J
power control

FF 12V

Search FF 7-9V

Reel
motor
volt age

Idler

OV

Unloading/idler 3.2V 240
mS

-----I

Search REW 7-9V Approx (REW :Short REW:
REW 12V 4S f 6i OOmS

Fig. 4: Timing diagram for various control functions.

by the values of the 1µF capacitor and the 1.2MC1 resistor.
It's triggered by the pulses on the control line to gate lb
(since gate la will be open). The pulse output from gate
1 b 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 so that the motor rewinds and the brakes are held off
for 800msec.

Connecting the board to the existing circuitry involves
breaking the print between the relevant pins of IC2, IC8
and IC9, lifting one end of R54 (or mounting it bodily on
the Veroboard), and soldering the ten connections to the
relevant points on the mechacon panel. Since this panel is
quite densely packed, thin wire is best - preferably colour
coded for 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 wiring 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, not 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 tries to jump to the next. A press on the reset button
is usually all that's required. This doesn't apply to later
machines with electronic counters of course - but they
have problems 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 this the picture would get noisy and eventually
disappear.

We recorded a colour -bar signal and played it back.

REW Stop
(Key stop)

i it

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 i.c. (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

300V `=C 701

T702
BC238B

5716
1508

R703
2k7

C703
10

7711

BC 328-
1701

BC 3084

BC238B

R721
2.2 CM?

Live
chassis

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 1711 via Tr712 and D701. During the chopper
transistor's "on" period, 1711 provides T713 with drive
current via 8713 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 1703 via C728.
1703 thus switches on, connecting the lower end of R708
to chassis. As a result 1711 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 1702's emitter is driven negatively with
respect to its base. 1702 thus switches on, in turn
switching 1701 on. T711's emitter and base are thus
shorted together and T711/1713 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 ht. is 117V in the 90';
20ii). 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 1113 switches on, providing a start voltage
(D714 functions only in the absence of drive from the line
output stage). 1703 is driven from tag e via R712. Since
there's no regulation in the free -running condition, the
output voltages must be limited. This feature is provided
by zener diode D702 in 1703's base circuit. In the free -
running condition the 18V and 117V rails will both be
below normal. If D702 is short-circuit the switch -mode
power supply will not start; if it's open -circuit, the output
voltages will rise above limits.

Under normal conditions C728 remains discharged,

both  plates being returned to tag e on the chopper
transformer via D712 and D728 respectively. If the load
on the chopper outputs is reduced, the pulse amplitudes at
tags e 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 1103'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.

Underwater 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
crush* depths by unskilled operators! There's a greater
pressue 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 c*cular tube for strength and have a thick glass or
Perspepc front plate sealed with neoprene 0 -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 0 -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
general 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,

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 751/ 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. 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

Main lens/

Lens aperture
Intermediate lens

0752i Fixed mirror

Film in
motor driven
magaz ine

1:1

LED matrix for information
addition on film edge

SIT camera

Fig. 5: Simplified diagram of a combined stills and TV
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 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-citcuit 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 axisof 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
naturally 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.

Incandescent lamps - usually tungsten -halogen bulbs -
are cheap, can be dimmed easily and have a spectral
output 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 is 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
solid 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

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 sin. 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 -
homed 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.

Photographic 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
0E2300A 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 5.5MHz 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 5.5MHz 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

William Falkland

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 VN1OLM 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. 4: Solder the filters 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 Lc.
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 i.c. 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 505/, 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 as 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 55/
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/i.f. 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 slightly 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 VN1OLM power MOSFET, a Siliconix device, is

available via RS Components Ltd. The VN1OKM, 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, p,PC1391H and p.PC1382C the cor-
rect detector filter is type CDA55MC10. With i.c.s such
as the CA3065, TA7176P and AN241 use detector filter
type CDA55MD3. 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 1001 section (R607) of the
"dropper" resistor assembly at the rear of the panel - the
right-hand section. The tag at the right 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, 1000µF 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 1000p,F 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 1.50 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 100 but in the 3500
chassis one is 1811 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 Story
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

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, and the usual conversation that always goes with a
TV breakdown followed. During this she said that Mike
had finally 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 with fingers crossed we set about the monster. The
fault turned out to be an open -circuit line flyback tuning
capacitor (0.01µF, 1.5kV) that had knocked out the
BU208. Mind you I went through three BU208s before
finding 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.

"Id 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 o.k. except when it goes very
brig and red." That gut feeling again, with thoughts that
it m y well be the tube this time.

I 'ved at 8.45 and was again bustled inside out of the
cold. Deposited one video in its sealed carton on the floor.
"Yoi'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.

83



Satellite TVRO System
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 i.f. 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 95k4$ C20 1 00 µF, 16V

R1 5k6 R31 56k C21 470µF, 16V
R2 1k2 R32 10k C22 330µF, 12V
R3 4711 RV1 1k C23 10µF, 12V
R4 470SI RV2 5k C24 001

R5 1k2 RV3 10M C25 001

R6 1k *13k +1k C26 002
R7 1k 16k8+200D C27 10µF, 12V
R8 18k $100k/2M2 C28 01
R9 2k2 C29 0 22

R10 15k Capacitors: C30 100µF, 16V

R11 15k C1 2p C31 01

R12 10k C2 100p C32 10µF, 16V

R13 5k6 C3 .01 C33 01

R14 1k2 C4 100p C34 150p
R15 1k C5 .01 C35 150p
R16 2k2 C6 100p C36 01

R17 10k C7 .01

R18 2k2 C8 .001 Coil:

R19 5k6 C9 .01 L1 3.90-1

R20 14k* C10 .001

R21 14k* C11 001 Semiconductor
R22 7kt C12 .001 devices:
R23 1k C13 47p IC1 NE564
R24 6k2 C14 .001 IC2 NE571
R25 3k3 C15 1µF, 12V IC3-5 747
R26 100k C16 1µF, 16V Tr1-2 BC109
R27 95k4f C17 10µF, 16V D1 BB109
R28 100k C18 10/2F, 16V D2 6.2V

R29 100k C19 100µF, 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
NE564'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 Dl in conjunction with C13 - RV2 applies a
variable d.c. bias to Dl 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 IC4b. 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

Sound
subcarrier
input

Drive

07531

+ve

Tune

Expander section

Pilot -tone
level

DC control

fig. 7: Block diagram of the sound board.

Expanded

SW1

Normal

Audio
output
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Fig. 8: The PLL sound detector circuit.

C34

R30

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 131. 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.

Testing and Setting up
Assuming that a 12V supply is present, check that pin

101of 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 Cl.
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 1'V set should enable the 6MHz intercarrier
sound 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

126

0
12V

Audio
output

Audio
C32 output
I

R32 L.

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 11 kHz. 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 111cHz. 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,

*Fusible
R112 RI14 R120

18 320 70

Fig. 1: Mains input/h. t. rectifier circuit.
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470k

.0056

6k 2

Drive from
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 ol
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2k2

1544

W28
BZX61111
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BF337

T0.33

Al and
focus supplies

1.5

ING002

14

30V

680
W32

BZX79
C6V2

Set HT

HT

07421

W33
BAI59

I~

RI46
120

7W
'Ork

BU205

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 VT7 and VT8 (both
BC147) and the value of R88 (4701(1/) 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 Fl. 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

32V

R156
2.7

Scan
coils

220p

W34
BYX70

01301
0.1.0

01

R158

I1W56

3

4

2

5

10

T3
LOPT

W35
TV20

gir

0
HT

EHT

Blanking and
reference pulses

(II
Fig. 2: The line driver and output stage circuits, with shunt regulator VT17IVT18 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. 5: Final field amplifier/output circuit using module.
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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 L25/26.

A point to watch out for is the driver transistor's base

bias resistor R138 (4701A 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 (20k1I/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 (0.22µF)/ R115 (3.3Mn) for being
open -circuit.

Tuning Troubles
Tuning troubles are not unusual. There's a varicap tuner

(ELC1043/05 or Thorn SC4) and a TAA550 tuning
voltage stabiliser. If R5 (24kn) 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 TAA550 (IC5)
- check whether the voltage at the junction of IC5/R5 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 VT5 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.g.c. chip (ICI). 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 i.f. transistors VT1, VT2 (both BF196) and VT3
(BF197), the tuner supply resistor R13 (1012) 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 (56(1 fusible) for being open -
circuit and W19 (BZX61-C27) and C82 (470µF) 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 (1ka) and the
decoupler C58 (100µF). If necessary check whether the
loudspeaker (3512) or the output coupling capacitor C84
(220µF) is open -circuit. Either chip can be responsible for
no sound or distorted sound. The inter -chip coupling
capacitor C72 (0.22/.49 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 ORF 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 III/u.h.f. signals were logged. Arthur
Milliken (Wigan) noted strong Swiss signals from Saentis
(TSI) on the 29th for example. Band III was very active at

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 morning TV programmes.

ATV reception at 435MHz proved exciting, with the
Belgian station ON5VW 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.h.f. 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), kin 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 Taipei
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. 0 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
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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
(electronics) 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. 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
Crossley - 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
amp ifiers, high gain (26dB) with low noise (2.2dB typ) within the prescribed
groups (A,B,C/D) and sharp cutoff 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 dcwnfeeder;
7000/F4 combines chs.21-51 with chs.55-68. 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 DXingl) specialists.
Triax 2000 series low noise, high gain m/head amplifier (26dBg@2.2dB nf) £22.25
(nate group reqd. A.B,C/D/
Triax 45013 wideband m/head amplifier, separate VHF and UHF

i/p, 1 common o/p, 22dB gain £16.75
(suitable Max power unit 601/60A E11.20)
Triax 7000 series mast mounting filters; 7000/F3, 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 A640 dual std mono 8.51 MS1700 2001 2020 2401 mono 8.00

Bush A792, A793 single std mono 8.51 MS2404 2420 2424 mono 8.00

A774 single std mono 8.50 1210 1211 1511 portable 11.50

A816 solid state mono 9.00 GYPSY portable 11.50

Z712 T16a T16b mono portable 9.00 CS1730 1733 colour 8.00

A823 A823b A823av colour 10.00 CS1830 1835 colour 8.00

Z179 Z722 series colour 10.00 '30' series BRADFORD colour 8.00

T20a T22 series colour 10.00 80 series colour 8.00

100 series colour 8.00

WINDING PHILIPS
T20A T22 5.51 210 300 series mono 8.00

320 series solid state mono 8.50

G.E.C. G8 series colour 8.00

2047 to 2105 3112 to 3135 8.00 G9 series colour 8.50

"GAIETY" FINELINE 8.00 Gil series colour 14.98

2114 portable mono 8.00 KT2 Lopt 9.00

3133 3135 M1501H portable mono 8.00 KT3 Lopt 10.60

DUAL STD hybrid colour 11.00
KB -ITT

SINGLE STD hybrid colour 10.00
VC200 VC205 VC207 mono 8.00

SINGLE STD solid state 90° 8.50

or 110°
VC300 VC301 VC302 portable 8.00

CVC1 CVC2 colour 9.00

CVC5 CVC7 CVC8 CVC9 colour 9.00
FERGUSON HMV MARCONI CVC20 series colour 9.00
1590 1591 1592 1593 mono 8.00 CVC30 CVC32 series colour 8.00
1612 1613 1712 mono 8.00 CVC40 series 14.56
1690 1691 mono 8.50

L.O.P.T TESTER1600 1615 series mono 9.74

3030 3500 EHT or SCAN 8.58 Total Price Including VAT. £16.79

8000 8500 8800 11.70

som 9200 9300 11.52
Tidman Mail Order Ltd.,

95009600 9650 9.56 236 Sandycombe Road,
9800 TX9 TX10 P.O.A. 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 +O. 130 to 4.30 pm.

Price on application. Sat 10 am to 12 pm.
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tf you would dolor la buy airtime on

Phone Nbortb Widow
London (M) 41011

Telex UK MO SATEL G
in Scandinavia or Monk countrias
Phone Finn ladahl NT+ 475 22*

Telex Norway 42777

Left: Caen FR3, ch. E28, received 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 POpponen.

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.h.f./
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.h.f. 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

Band III folded dipole at his ninth floor flat in Sheffield.
All channels through to Ell are resolved with ease. The
August Perseids gave him RAI (Italy) ch. D and SR
(Sweden) ch. E5!

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 PM5544 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 (G8LES)

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 lkW 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 Iver 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 PH 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 video 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 the 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 pioneered 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
can't be done at audio base band - whilst the octave range
would be adequate and the h.f. response fantastic, with 33
micron tracks the signal-to-noise ratio and other important
characteristics would be very poor. As for video, a

Eugene Trundle

modulation system is necessary: the sound signal (mono or
stereo) is frequency modulated on to a carrier in the
region of 1MHz, 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 Fl 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.
VTC5300P: 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.
VTC5000P: 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-

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 channel 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 trick 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 I
am aware. In spite of this it's not a light machine.

Considering 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 Sony for servicing. The one weak spot mechanically is
the friction 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-
porary cure, but the permanent solution is to fit the
modified idler kit supplied by Sony. It's not expensive or
difficult to fit - for machines up to serial no. 355300 the
part no. is A6706 -348-A; for serial nos. above 355300 it's
X3653-315-0.
SLC5UB: 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
above 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-
6706 -391-A. A few cases of failure to eject have been
reported - this is caused by failure of switch S7103 on TT -
2 panel.
SLF1UB: A small, high-technology portable VCR with low
power consumption. There's a wide range of accessories
for location work. It's a dual-purpose machine in that the
styled -to -match tuner -timer TTFlUB completes the
ensemble to make up a full -specification "static" system.
Where applicable, the following remarks apply to the
combination Fl 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.

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 LSI.

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 SL808OUB.

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
330kfi. 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 VTC5000. 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 1.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 the 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 G1 1 s. 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 Gll 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 470µF 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

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 470µF 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 I
can check it more thoroughly" said I.

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" I
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 I.t. 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 reappeared 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 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.

All right, so he's mentally disturbed. Something nasty
must have happened to him when he was younger. Yes.
He was hatched.

'AM Ji]
 THE LUXOR SX9 CHASSIS
The main idea behind the new Luxor SX9 is to
provide as flexible a chassis as possible. It 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 scan 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:

TO
(Name of Newsagent)

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

Requests for advice in dealing with servicing problems
must be accompanied by a El 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 K V1820
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
it'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 *in. 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

base, and the flyback clamp diode W414. If necessary,
check the bootstrap capacitor C438 (10µF) 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 (2.7kII) has gone high in value or the
decoupling electrolytic C422 (25µF), 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 8416 (47k1Z) and R417 (8.2k0) 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 8.2M1Z 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 K V2000
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, concentrate 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 (111, 1 W), cause trouble in this department.

THORN 9800 CHASSIS
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 thy -joints around the pincushion correction
transductor. Carefully check the connections to T501 and
the phase coil L505.

rip/ivory
I 1110 I

CASI13,
252

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.

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-
ing on and off at about one second intervals. When this
port 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.t. 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.

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

h.t. supply in the presence of abnormal conditions. If the
e.h.t. or 1.t. 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 last 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
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.
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INTEGRATED CIRC
TYPE PRICE (E) TYPE PRICE (E)
LC7120 4 30 TBA480Q .1.40
LC7130 4 50 TBA510 ..2.30
MC1327A ...1.00 TBA5200 ...1.30
MC1358P ...1.60 TBA530Q 1.00
MC1330P .....90 TBA5400 ..1.27
ML231B ....1.95 TBA550Q ...1.40
ML232B ....1.70 TBA560Q ...1.60
MR475 2 00 TBA750Q ..2.45
SAS560S ...1.83 TBA800 80
SAS5705 ...1.90 TBA810AS ..1 15
SAS580 ....2.40 TBA820 ....1 40
SAS590 ....2.40 TBA890 ....2 96

TBA9200 ..1.50
SL917E1 695 TBA950/2X .2.65
SL1327Q ...1.30 TBA990 ....1.55
SN76003N ..2.05 TCA270SQ ..1.30
SN76013N ..1.80 TCA800 ....1.95

TCA940 ....1.55
TDA1002A ..1.50
TDA1003A ..2.80
TDA1004A ..2.70

SN76660N .65 TDA1035 ...3.20
SN76666N ....83 TDA1044 ...3.10

TDA1170 ...1.80
TDA1412 90
TDA2190 ...3.20
TDA2020 ...2.96
TDA2522 ..1.80
TDA2523 ..2.25
TDA2530 ..2.10
TDA2532 ..220

TBA120SB .90 TDA2540 ...1.95
TDA2560 ...1.80
TDA2581 ...1.70
TDA2590 2.25

SL901B 4

SN76023N ..1.80
SN76110N ....90
SN76226DN 1.45
SN76227N ..1.00

TN7120P ...2.05
TA7130P ...2.00
TA7193P ...4.20
TA7205AP 2.80
TAA550 28
TBA120A 62
TBA120AS 70
TBA120B 90

TBA120U ...1.00
TBA395 ....125
TBA396 85

BUSH
THORN
DECCA
GEC
GEC
PHILIPS
THORN
NORDMENDE
MONOS

TV TRADE SALES LTD

20" & 22" CTVS
8000/8500 17" CTVS
18" - 22" CTVS
Hybrid
Plastic Cab C2111

3000/3500
26" CTVS

WORKERS

20.00 +
30.00 +
30.00 +
20.00 +
25.00 +
35.00 +
30.00 +
35.00 +

6.00 +

NON -WORKERS
£

VAT 12.00 + VAT
I I 15.00 +

20.00 + I I

12.00 +
20.00 + ,

I I 20.00 +
I I 20.00 +

20.00 + ,1

2.00 +

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 1...COMPONENTS

108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY
PHONE (0228) 20358/39693

ACCESS NOW AVAILABLE

urrs
TYPE PRICE If)
TDA2591 ...2.70
TDA2593 .2.30
TDA2600 ...5.30
TDA2611A ..1.50
TDA2640 ...1.80
TDA3560 ...5.10
UPC1156H ..2.95

DIODES
BA102 15
BA115 14
BA154 07
BB105B 25
BB105G 25
BY127 10
BY133 15
BY164 40
BY179 60
BY210/800
BY223 86
BY227M 23
BYX10 20
BYX55/600 26
BYX71/600 78
0A90 07
1N4001-7 07
1N5401-8 12
Y969 85
BZX61-range 18
BZY88-range 11

WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.
REPUTATION COUNTS WITH US

REBUILT TUBES
Full range of tubes available. Range
includes Deltas, PIL, 20AX/30AX inc.
Hitachi and Sony tubes also. Prices and
delivery on application.

Quantity discounts available
on request.

BC141
BC142
BC143
BC147 09
BC148 09
BC157 10
BC158 11

BC159 11
BC160 22
BC172 . 10
BC177 22
BC182 . 10
BC182LB 11
BC183LB 11

TYPE PRICE
AC127 . 22
AC128 22
AC128K 30
AC141K 30
AC142K 30
AC176 28
AC176K 30
AC187K 30
AC188K 33
AD149 70
AD161 42
AD162 42
AF126 38
AF127 36
AU110 .2 10
AU113 .220
BC107B 14
BC108B 14
BC109B 14
BC139 . 24
BC140 . 26

26
23
25

TRANS
TYPE PRICE
BC184L . 11
BC208 . 12
BC212L ....10
BC213L ....10
BC214L ....10
BC237B . .11
BC300 .....25
BC303 26
BC337 11
13C338 10
BC547 10
BC548 10
BC557 10
BC558 10
BD124P 55
BD131 33
BD132 33
BD201 80
BD202 70
BD203 70
BD204 . 83
BD222 50
BD232 50
BD233 . 37
130234 . 40
BD235 . 32
BD236 43
8D237 40
BD238 39
BD410 . 50
BD434 50
BD437 70
B0438 . 78
BD707 . .1 05
BDX32 ..1 65

TV ELECTROLYTICS

DECCA 30(400/400)350V
DECCA 80/100(400)350V
(800)250V
PHILIPS G8(600)300V
PHILIPS G9(2200163V
PHILIPS G11(470)250V
PYE 691/7(200-300)350V
RBMA823(2500/2500)30V
THORN1400(150/100/100/100/
1501320V 2 40
TFIORN3500)175/100/100/
4001350V 2 25
THORN3500(1000)70V 85
THORN900014001400V 2 75

4.11.
Ikr, I ma. Iexer

STORS
TYPE PRICE
BF115 30
6E167 26
8E184 28
8E185 29
BF194/394 12
8E195 13
8E196 11
BF197 11
8E198
BF241
BF256LC
BF258
6E259
BF337 .

6E338
BF355
13E362
BF458
BF459

14
15
25
25
26
.28
30
32
38
30
36

BFR90 ...1 60
BFT42 30
BFT43 30
BFX85 30
BFY51 22
BR100 18
BR101 32
BR103 55
BT106 ..1 15
BT116 ...1 30
BT106/2 .1 58
BT119 ...2 30
BT120 ...2 30
61_1105/021 44
BU126 ..1 78
BU204 ..1 50

2 55

2 90
200
1 15
2 20
2 10
1 10

(STOP PRESS)
Hitachi and Sony tubes

now rebuilt

TYPE PRICE
BU205 1.42
BU206 1.35
BU208A .1.40
BU208/021.70
BU326A .1.48
BU407 ..1.12
BU500 . 1.80
BU526 .2.00
BUW81A 3.20
MJE340 .40
MJE3000 1.50
R2008B ..1.45
R2010B ..1.45
R2540 ...2.35
TIP29C 45
TIP30C 45
TIP31C 46
TIP32C 47
TIP3313 .80
TIP41C .48
TIP42C .48
TIP2955 .70
TIP3055 .55
TV106/02 1.60
2N3054 ....55
2N3055 . .50
2N3703 .12
2N5496 .50
2SC1172Y

1 85
2SC2029 .2.00
2SC2078 .2.00
2SC2091 .1.10
2SC2078 .2.20
2SC1969 .2.45

LINE 0/P TR.
RBM T20/22A 12.20
RBM Z718 18/20/22 22.95
PHILIPS G8 790
PHILIPS G9 875
PHILIPS Gil 13.50
THORN 1590/1 868
THORN 1690/1 968
THORN 1615 9 75
THORN D(10 12.50
PYE 731/713(110) 10.20
PYE 725190) 10.20
ITT CVC 1-9 960
DECCA 2230 8 30
DECCA 80 8 58
DECCA 100 858
GEC 2110 945
ITT CVC 20 7 75
ITT CVC 25/30/32 8 00

E.H.T. TRAYS
RBM T20/22A 735
RBM A823 720
PHILIPS G8-550 6 90
PHILIPS G9 6 45
THORN 950 MK2 4 35
THORN 1500-35 425
THOR N 1500-55 455
THORN3000/3500 7 75
THORN8000 400
THORN8500/81300 5 90
THORN9000 840
PYE 731 6 55
DECCA 2230 6 30
DECCA 80 6 30
DECCA 100 6 76
GEC 2001H 695
ITT CVC 20/30 6 85
Unive sal 5 90

PUSH BUTTONS/TUNERS

DECCA/ITT 4W 6 45
DECCA/ITT 6W 7 40
PYE201 6W 15.80
PHILIPS G8S/L 13.90
PHILIPS G8S/Q 12.00
HITACHI 4W 8 50
ITT CVC5 7W 9 40
ITT CVC8/9 12.80
PHILIPS Gil (TIP SW.) 23.80
1043/05TFK 8 20
U321 TFK 7 95
U322 TFK 7 40

NEW VALVES
DY802 72
PCF802 .86
PCL82 78
PCL84 81
PCL805 .90
PCL86 81
PFL200 1 35
PL504 150
PL508 2 90
PL509/519 5 65
PY88 69
PY500A 1 90
PY81/800 69

ANTI -SURGE FUSES
A/S2OMM 80MA 2 75
100, 160, 200MA 1 70
315, 400, 500, 630, 800MA,
1A, 1.25, 1.6, 2A 1 20
2, 3.15, 4, 5A 1 35

A/S 1.26"
250, 500, 630, 750, 1A, 1.25,
1.5, 2A 1 55
2.5, 3, 5A 240

(PRICES PER PACK)

SUNDRIES
PYE IF GAIN MOD 7 85
E/W COIL G11 1 65
VA1104 70
G8 TRANSDUCTOR 225
G8 ON/OFF SW. 1 40
B/L COAX PL 16
LINE CONNZ. 14

* ADDITIONS TO RANGE *

LARGE RANGE OF LA/TA/UPC/STK
I/Cs NOW AVAILBLE SAE

TYPE PRICE If)
AN240 3.00
AN7140 2.40
AN7150 3.30
HA1322 2.10
HA1366 2.30
HA1339 2.80
HA1377 3.80
HA1388 4.20
LA4102 2.70
LA4400 2.80

TYPE PRICE (E)
LA4422 2.75
LC7137 4.80
TA7222 2.10
TA7227 4.50
UPC575 1.80
UPC1025H 3.20
UPC1181 2.30
UPC1182 2.50
UPC1185 3.20
UPC2002 2.90

THIS IS ONLY A VERY
SMALL PART OF OUR
RANGE, WE WILL BE
DELIGHTED TO SEND
DETAILS OF OUR

WHOLE RANGE

ORDERING
Please Add 50p

For P/P U.K. Add
15% VAT To
This Total.

Export Orders -
Cost.

DELIVERY BY
RETURN ON ALL
STOCK ITEMS.
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S

Midlands and North Wales
FAIRHURST SUPPLIES

Tel. 061-480 8247
Answering service outside normal hours

S. Wales and S. W. England
ASTEN MEAD (Electronics Ltd)
Component Distributors, Dorset.
Tel. (0258) 72823, Telex 46246

A SELECTION
All Monitor CRT's,

HITACHI QPF
510SWB22
510VLB22
510VSB22
560CSB22
560DZB22
560EGB22 etc.

MITSUBISHI QPF
510TSB22
510TVB22
510TVVB22
560DEB22
560DRB22
560DSB22 etc.

Southern England
DOUBLE D. DISTRIBUTORS

27 Florence Rd., Parkstone, Poole, Dorset.
Tel. (0202) 742347

Northern England
GEORGE LAWSON ELECTRONICS
108 Scotland Rd, Carlisle, Cumbria.

Tel. (0228) 20358/39693

OF CRT's REBUILT
All Sony CRT's, including

MATSUSHITA
470ESB22
470FGB22
470GMB22
510GJB22
510GLB22
510HSB22
560BCB22 etc.

OTHER IN -LINES
320ARB22
370AUB22
370BDB22
370BRB22

BY TSR:-
projection systems S.D. 102

370DLB22
370FHB22
370GYB22
370HVB22
370ZB22
420DKB22
420ERB22
420GFB22
470CTB22
470ELB22
470ERB22
470ESB22
470ETB22
470FTB22
490DVB22
510CJB22

N.B. We can deal with all your CRT requirements from
Delta's to Sony's.

If your CRT is not above, please contact us and our
Gun Department will make a gun for your CRT. Our
many customers, including some of the National
Rental Groups, have proved our quality.

London and Home Counties
ALPHA TUBES

53 Lowther Rd, Dunstable, Beds.
Tel. 0582-68934

Scotland
SOUTER WHOLESALERS
Colour Tube Specialists.

Tel. Selkirk 20255

R/G/B - 510ABZB22,

510HWB22
510JEB22
510JGB22
510JKB22
51OLDB22
510MXB22
510RJB22
510UFB22
560AKB22
560ATB22
560AWB22
560DTB22
560DYB22
560ETB22
560EUB22
560HB22

510ACAB22, etc.

560ZB22
670X1322
A37 -544x
A37 -565x
A42 -556x
A42 -570x
A51 -580x
A51 -590x
A56 -540x
A66 -540x
A56-611
A56-612
A56-613 etc.
AXT37-001
AXT51-001
AXT56-001

TSB
T.S.R. VACUONICS LTD.,
Tom Stewart Lane,
St. Andrews, Fife,
Scotland.
Tel: (0334) 74035

Information on all other CRTs available on request
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Philips G8 550s
7` Philips18"

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

Ex Equipment Panels & Tubes Available
Deliveries may be arranged to the North and Scotland.

Ring for quote. Callers welcome.

419 Barlowmoor Road, Chorlton, Manchester 21 2ER
Tel: 061 861 8501*******************************************

MANTEL
********************************** *********

Manchester's No. 1 in Ex -Rental TVs
Over 2,000 TVs in stock
Special Offer on Working Colour TV's

*All sets are Serviced with repolished Some Examples of UNTESTED
cabinets ready for sale available

Thorn22/26 £45
£40

22/26 £35
from £35

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

£25
Discount on quantity

Philips
Bush
GEC
Decca
Mono TVs avail. s/s
New TV trolly stands.
All sizes
All Prices subject to V.A.T.

10 for £125
6 for £90
6 for £80
6 for £60
6 for £60

£4 each

£4.95

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

L.E.D CHANNEL
INDICATORS

USED BY MAJOR
MANUFACTURER

VERMILLION
ELECTRONICS

LTO.
UNIT 14, HALESFIELD 18.
TELFORD. TF7 40T
SHROPSHIRE.
TEL. (0952) 506771

PRICE: £16:00 POST FREE U.K+15%V.A.T

TELETRADERS
Forde Road, Brunel Industrial Estate,

Newton Abbot, Devon
Telephone: (0626) 60154

The Best Quality Sets Available
Anywhere

3500 Electronic 22"
Bush Electronic
GEC & Pye Hybrid
Grundig Solid State
Decca Bradford
ITT CVC 5,8,9

£30
£15

£5
£30
£10
£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

THE NO. 1 WHOLESALER IN THE SOUTH
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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,
BriHant Condition. Good sellers as computer monitors £39.50

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

PYE 721 & 731 THORN 8800
22"-26", could be mistaken for new All £49.00 each
PYE 725
20" unmarked cabinet £59 each
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
N. J.

LANE
ELECTRONICS

TDG. EST., HASLAND,
Tel. CHESTERFIELD

CHESTERFIELD,
209079

DERBYSHIRE S41 OSN

PUSH BUTTONS LINE OUTPUT TRANSFORMERS TA 7072P 290p
TA 7108P 244p
TA 7117P 320p
TA 7129AP 320p
TA 7130P 138p
TA 7139P 275p
TA 7157P 320p
TA 7171P 330p
TA 7172P 330p

TA 7193P
TA 7176AP 300p

520p
TA 7202P 330p
TA 7203P 330p
TA 7204P 216p
TA 7205P 140p
TA 7208P 270p
TA 7210P 560p
TA 7U2P 170p
TA 7223P 350p
TA 7227P 510p
TA 7310P 170p
TA 7313P 280p
TA 7609P 400p
TA 7611AP 290p
TA 75902P 203p
TDA 1003 200p
TDA 1004A 203p
TDA 1044 150p
TDA 1170 294
TDA 1180 210p
TDA 1190 200p

TDA2300p 1412 1DA

1327 170p
00p

TDA 2020 190p
TDA 2010 180p
TDA 2522 240p
TDA 2523 220p
TDA 2530 220p
TDA 2532 270p
TDA 2540 220p
TDA 1365 575p

TU h546.1, 2.21:
TDA 2571A 210p
TDA 2581 130p
TDA 2582 180p
TDA 2593 270p
TDA 2600 500p

INTEGRATED CIRCUITS
TDA 2611A 115p
TDA 2640 180p
TDA 2653 210p
TDA 2680 210p
TD
TDA 3560 510p
TDA 3561 650p
TDA 3950 240p
TDA 4600 210p
TDA 9400 280p
UA 7133P3C 90p
UPC 41C 350p
UPC 554C 134p
UPC 555H 80p
UPC 566143 350p
UPC 574J 55p
UPC 575C2 149p
UPC 577H 350p
UPC 5850 149p
UPC 1009H 241p
UPC 10176 250p
UPC 1018C 119p
UPC 1024H 63p
UPC 1025H 370p
UPC 1026C 160p
UPC 1028H 240p
UPC 1031HZ 240p
UPC 1032H 98p
UPC 1035C 250p
UPC 1037 162p
UPC 1042C 260p

UPC 1156H
UPC 1043C 260p

248p
UPC 1158H 78p
UPC 1161C3 158p
UPC 1163H 98p
UPC 11E8C 275p
UPC 1170C 175p
UPC 11710 162p
UPC 1176C 243p
UPC 1177H HOp

UPC 1178C V,'
UPC 11E2H DIV
UPC 1183H 230p
UPC 1185HZ 350p
UPC 1186H 98p
UPC 11871/ 170p

UPC 1188H %Op
UPC 1190C 204
UPC 1191V 170p

UPC 1197C 170p

UPC 1198H 141p

UPC 1200V 197p

UPC 1204C 163p
UPC 1208C 200p
UPC 1211C 400p
UPC 1212C 134p
UPC 121W 270p
UPC 1216V 199p
UPC 1217G 359p
UPC 1218H 300p
UPC 1222 200p
UPC 1223 370p
UPC 1225 300p
UPC 1226 249p
UPC 1227 200p
UPC 12281-I 90p
UPC 1230H 360p
UPC 1238V 190p
UPC 1245 220p
UPC 1250 240p
UPC 1350C 450p
UPC 1353C %Op
UPC 1356CZ 300p
UPC 1356H 300p
UPC 13E3C 350p
UPC 1365C 500p
UPC 1366C 300p
UPC 1367C 300p
UPC 13E8H 400p
UPC 13 0(2 400p
UPC 13730 111p
UPC 13770 450p
UPC 1378H 400p
UPC 1382C 197p
UPC 1384C 570p
UPC 1447H 98p
UPC 20CQV alp

FRACTION OF
STOCK. PLEASE

SEND 50p FOR OUR
NEW CATALOGUE
WHICH WILL BE
REFUNDED ON

ORDERS OVER £5.

DECCA 30 4 way 680p

DECCA 30/80/100 6 way 780p

THORN 3500/8500 275p

THORN 8800/9000 275p

GEC 2110 series 1100p

GEC 2112 series 1295p

GEC 2136/7 series 850p

2112 Conversion 1300p

HITACHI 190 4 way 895p

CVC 5 series 7 way 1000p

CVC 8/9 replacement 1285p

CVC 20/30/32 6 way 780p

CVC 25 6 way 850p

PHILIPS G8 520 1100p

G8 550 1355p

G11 tip switch 2250p

PYE 713 4 way 875p

PYE 715 6 way 1350p

PYE 725 UHF/VHF 1350p

RR1 A823 4 way 875p

AUTOVOX 90° 975p

AUTOVOX 110° 975p

DECCA 1700 mono 980p

DECCA 1830/1730 980p

DECCA 2230/2630 830p

DECCA 80 770p

DECCA 100 790p

GEC 2110 950p

GEC diode split 1200p

GRUNDIG 1500 mono 1370p

GRUNDIG 6011/5010 1150p

ITT CVC 5/8 1025p

ITT CVC 20 1075p

ITT CVC 30/32 875p

ITT CVC 40 1300p

ITT CVC 45 975p

INDESIT mono 1075p

KORTING 90° 1075p

KORTING 110° 1250p

SABA 1250p

PHILIPS G8 890p

PHILIPS G9 850p

PHILIPS G1 1 1295P
PHILIPS K30 1495p

KT 3 795p

PHILIPS 570 950P
PHILIPS 210 mono 990p

PYE 725 895p

895PPYE 731

RR1 A640/793 1175p

RR1 Z774 comp. 1290p

RR1 T20 1290p

THORN 1590/1 1050p

THORN 1615 1000p

THORN 1690/1 87513

THORN 1500 20" 7000'
THORN 1500 24" 700p

THORN 9600 19°°P
THORN 9800

SKANTIC colour 1250p

RR1 A823 6 way 950p

RR1 T20A 6 way 1050p EHT TRAYS
RR1 Z718 6 way 950p

TELPRO 561 4 way 850p

THORN 1615 b/w 4 way 870p

DECCA 1830 590p

DECCA 2230 625p

DECCA 80 625p

I

DECCA 100

THORN 9000 780P
SIEMENS Universal

625p

550I3

Add 65 pence Postage -i- 15% VAT to all orders.
All goods despatched by post same day as order received. All goods should be

delivered within 4 working days.

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 2r by 1"
Ideal for replacement when
original parts are obsolete or
unobtainable
Template guide supplied for
drilling of your own fascia
design

Range of precut 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 Replaces 7 piano -key unit as fitted to Decca/Telefunken 30 and 80

chassis
Type 30-C Replaces 7 piano -key unit as fitted to Decca console using long

perspex illuminated control panel
Type 100 Replaces 8 position touch tune selector (AEG SAS 660 SAS 6701 as

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

SELECTOR £11 + VAT

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 HG1 5JG

Bi

VIDEO HEADS MONOLITH M
electronic product,

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

VHS Part No. 3HSS (5mm Centre Hole) £29.95
VHS Part No. 4HSS (15mm Centre Hole) £29.95
BETAMAX Part No. PS3B £38.95
REPLACEMENT KIT (14 Pieces Boxed) £ 8.25

PRICE
EACH

EX.

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 MN

IN THE MONOLITH ELECTRONICS CO. LTD
5-7 Church Street. Crewkerne, Somerset TA113 7HR England MI

ink Telephone Crewkerne (04E0)74321 Telex 46306 MONLTH G

"NORTH LONDON WHOLESALER'S"

TV SALES
COLOUR TELEVISIONS
Most makes and sizes available,

WOR KING 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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AA117 0.090
A4119 0.090
AAY32 0.090
AC107 0.780
AC126 0.170
AC127 0.150
AC128 0.150
AC128K 0230
AC141K 090
AC142K 0220
AC153K 0230
AC176 0.180
AC176K 0.200
AC187 0.150
AC187K 0.200
AC188 0.170
AC188K 0230
ACY18 0.480
ACY19 0.480
AD142 0.600
40149 0.450
AD161 0220
AD162 0220
AF124 0250
AF125 0250
AF126 0250
AF127 0250
AF139 0220
AF239 0220
AL112 0.700
AL113 0303
ASZ15 1.000
ASZ17 1.000
AU106 1.000
AU110 1.100
AY102 1800
AY106 1800

BA145 0.100
BA148 0.100
BA154 0.060
BA157 0.120
BB101 0 130
BB103 0.160
13B1058 0.180
BB205B 0240
80107 0.070
BC108 0.070
130109 0.070
BC115 0.100
BC118 0.110
BC140 0.190
80141 0.190
80142 0.190
80143 0.190
130147 0.055
60148 0.055
BC149 0.055

BC157 0.055
BC159 0.065
80182 0.060
BC182L 0.060
BC183 0.060
BC183L 0.060

BC184 0.060
8C1841 0.060
BC212 0.060
BC212L 0.060
BC213 0.060
BC213L 0.060
BC214 0.060
80214L 0.060
BC237 0.070
BC238 0.070
BC300 0.160
BC301 0.180
BC302 0180
BC303 0.180

13027 0.060BF196
130382 0.060
BC337 0.050
BC328 0.060
8C557 0.060
6CY32 1500
BCY33 1.500
BCY34 1.500
BCY42 0200
130156 0.160
BCY70 0.160
BCY71 0.160
130172 0.160
130115 0260
601241 0500
BD124 1.100
BD128 0350
80131 0250
130132 0250
80135 0200
80136 0200
BD137 0200
BD138 0200
80139 0200
BD140 0200
60144 0903
130150 0300
60I57 0380
BD158 0380
130166 0300
BD175 0300
BD177 0300
80179 0320
BD181 0.450
BD201 0330
80202 0380
60203 0.420
130204 0420

BD222 0.310

80225 0.310
BD232 0.310
80237 0210
80238 0240
BD433 02130

130437 0280
80535 0380
130536 0380
BD537 0.400
BD538 0.400
BDX32 1000
BDX65 01100

BF180 0.160
BF181 0.180
BF183 0200
81184 0200
81185 0200
BF194 0050
BF195 0.050

0.060
BF199 0060
131200 0.160
BF257 0.180
81258 0.180
81259 0.180
BF336 0200
BF337 0200
BF338 0200
131362 0300
131422 0210
131458 0190
131459 0190
BFX29 0200
131X84 0200
BFX85 0200
BFX87 0.150
BFX88 0.150
BFY50 0.140
BFY51 0.140
BFY52 0.140
BFY56 0250
BYF57 0250
BFY64 0250
60100 0.140
BSX19 0.150

135X20 0.150
BSX21 0.160
BSX26 0.160
BSX29 0.191)

82X76 0.180
131106 0900
BT109 0.900
81116 0.800
131119 1000
BT120 1.000
BU104 120
BU105 0.890

BU108 1.003

BU110 1.100
BU111 1.400
130126 0.700

130204 0150
8U205 0.700
BU208 0.750
BU2084 0800
BU208D 1200
BU326 0850
BU406 01350

BU407 0.750
BU4013 1000
130503 1.100
8U526 01300

BY126 0.060
BY127 0030
BY133 090
BY164 0220
BY176 0850
81179 0350
81182 0320
BY184 0320
81187 0320
01196 0200
131206 0.110

81207 0.110
61223 0.720
B11(10 0.150

CA270 0.400
CA3086 0.210

,CA388,n9 n''''''.,,,,

''''"'"' "....
01060 0230

MC1327 0.700
m j2500 we
MJ2501 1.100
m j2855 0550
po j3000 1.150

m J3001 1.150
m JE29A 0300
m JE30A 0300
m JE3,40 0250
m JE350 0500

MJE520 0300
m JE2955K0300

0447 0.060
DAN 0.010
4091 0.040
04200 0.070
04202 0.070
0028 1.000
0029 0800
0035 1.000
0045 0.500
0071 0300

0072 0.500
0C200 1.800
OCP71 1.000
ORP12 1400
ORP60 1,000

ORP61 1.000

''""°. ."""
1320108 0800

SAS560 1.100
SAS570 1100
SN76003N1.400
SN76013N1.400
SN76023N1.400
SN76033N1.500
SN76110N0100
SN76115 0.700
SN76226 0.900
SN76227 0300

128000 0.520
TAG06-60 0.420
TAG521-
200 0.720
TAG4443 0.760
TAG4444 0.760
TAA550 0.160
TBA1205 0.450
TBA395 0500
1134396 0.600

TBA520 0.750
TBA530 0.750
7134540 0.750
184560 0.71X)

184800 0350
TBA810S 0.600
184820 0.750
TBA920 0800
TBA950 0300
TBA990 0800
TCA800 0800
TCA940 0350
11341170 0900
TDA1412 0800
TDA2032 0/300
TDA2003 1.500
7042020 1.400
11)42030 1.400
TDA2522 0.800
TDA2530 0800
1042532 0.750
1042540 0.700
TDA290 0.700
TDA2593 0300
TDA2640 01300
TDA2690 0.700
11P29 0.150
TIP29A 0220

TIP29C 0250
TIP30 0.160
TIP31A 0240
TIP32 0240
TIP32A 0.240
TIP33 0.500
T1P34 0.500

TIP41A 0220
TIP41C 0250
TIP42A 0220
TIP42C 0250.
.rlinP4.7. 0,,,
.'". ono
TIP49 0.400
TIP110 0.470

T1P112 0.540
TIP115 0.450

TIP117 0.560
111120 0.430
TIP121 0.460
T1P122 0.470

T1P125 0.470
TIP126 0.560
11P127 0.560
T1P2955 0340
TIP3054 0380
TIP3055 0340
TIS61 0.150
TIS90 0.150
11S91 0.180

214.2904 0200
2N2905 0.200
214.2906 0.180
2N.2907 0.180
2N.2926 0180
2N.3019 0280
2N3053 0.180
2143054 0350
2N3055 0320
214.3055H 0380
2N3440 0.580
2N.3442 0850
2N.3771 0350
2N.3772 0.900
2N.3773 1.000

214.4031 0250
2N4036 0250
2N.4037 0250
2N.4443 0.760
2144444 0.760
2N5061 0200
2N.5294 0300
2N.5296 0300
2N.6106 0.400
2N3107 0.400
2N.6109 0.400

3N.128 0.550
3N.143 0.650

N.914 090
N4001 0910
N.4032 0.000
N.4003 0.060

N.4004 0.040
N4005 0910
14.4006 0.1310

050

NN144°482 00m-0

N.5400 0.090
N.5401 0.100
N5402 0100
N.5403 0.110

N5404 0.110
N5405 0.120

N.5406 0.130
N.5407 0.130

N5408 0.130

254473 0370
2S854 0250

28 pin 0200
40 pin 0.250

PCL82 0E30

PCL84 0500
LM723 0320
LM741 Dil 0.150

LED 5mm

YELLOW 0.100
251377 0320
2SB337 1200 VALVES

PCL85 0.550

PC1136 0550
LM741

Met 0450

LED 5mm

GREEN 0.100
25E1405 0220
2SC460 0210

250195 0.600

2SC733 0.400

2SC1161 1.100

2SC1172Y 1.500

2SC1279 0240
2SC1306 1.000

DY87 090
DY802 0.450

ECC82 0.400

ECC83 0.430

ECC84 0400
ECC85 0.400

ECH81 0.490

ECH84 0520

PCL805 0550
P11200 0850
P1.36 01100

PL504 0.950

11508 1900

PY81 0.700

PY88 0.480

PY5004 1.600

LM3900 0250
NE555 0.150

NE556 0.400

8YX55/

350 0300

B.0(55/
600 0300
BYX551

BRIDGE

RECTIFIERS

14/50V 0.160

141100V 0.180

141200V 0.190

14/400V 0210
14/600V 0230

2SC1307 1.000

2SC1520 0250
2501969 1.300

2SC 1200
2SC2078 1200

2SC2122A 2.000

2SC2952 0.270

250234 0.370

2SK135 4.070

ECM 0570
ECLB2 0.590

ECL84 0570
ECM 0.570

ECL96 0.490

ER30 0310
EF85 0340
EF89 0.430

EF183 0.450

ZENERS

400MV
BZY88 Range

2W to 39V0060
1.3W Zeners

BZX61 Range
2W to 39V0.120

600 0300

BYX55/

aori 0320

131X70'

503 0290

BYX70/

500 0310
131X70'

800 0360

14/800V 0280
24/100V 0.350

24/293V 0393
24/400V 0.420

24/600V 0540
2A/800V 0300
34/200V 0.660

34/400V 0.600

341 600V 0.780

VOLTAGE
REGULATORS
7805 0350

7812 0350
7815 0350
7818 0350

7824 0350

7905 0350
7912 0400
7915 0.400

7918 0.400
7924 0.400

78L05 0280

78L12 0280
78L15 0280

7744L2L148 00280280

LM309K tow
LM317K 2200
LM317T 1.800
LM323K 4200
LM723 0320
78HGKC 5.700
78H05KC 5200
78GU1C 1930
7001.110 2.150
79HGKC 6.700

MB3712 1.500

147206 1.500

UPC575 1.0W

EF184 0530

EL34 1900

EY86 0310

MEMORIES
2114 0.750254/100V

BYX71/

600 07100

64/ 200V 1.001)

6A/400V 0800
1600

ICS

SOCKETS

8 pin 0.060

14 0.0130

EY87 0310
PC97 1,000

PCC85 0.420

PCF80 0580
P0F200 1350

2716 2200
2532 2993

2732 290)
2764 5000

4116 0750

LED

LED 3mm

RED 0.050

LED 3mm

ELECTROLYTIC

47000E -16V

CAN 090
pin

16 pin 0.090

18 pin 0.120

20 pin 0.140

22 pin 0.160

24 pin 0.180

PCF801 1.100

PCF802 0.570

PCF806 1.150

PCH200 1.000

10181 0540

6116 3.000

LM324 0.300

i-M380 0807
LM381 LOW

LM703 Di10300

YELLOW 0'100
LED 3mm

GREEN 0 10)

LED 5mm

RED 0.050

TRIPLERS

LP1195

4000Ser) 2250

Please add 40p. P&P arid VAT at 15%. Govt. Colleges, etc.
orders accepted.

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

All brand-new Components. All valves are new and boxed.

GRANDATA LTD.
9 THE BROADWAY, PRESTON ROAD,
WEMBLEY, MIDDLESEX, ENGLAND.

Telephone: 01-904 2093 & 904-1115/6.
Closed for Christmas from the 23rd till 1st January

JAPANESE
TRANSISTORS
25473 0300
254104 0320
2SA198 0220
2SA203 0300

lIzi llIvll -

J.f,

- 13 WORCESTER ST.,

WV2
09
4U

Tel: 102) 7 73122

WOLVERHAMPTON,

Telex: 336810

1 ('

1

'

A
black/white
the
correct
compares
bench

__ ,______ ,ir Telepart
firaCifirar---- Pattern Generator

is  Exceptionally light and durable
r,4,\ . l , . . Pocket size for outside service

 PP3 battery power source
 Five different test patterns for colour

0 and mono TV  Cross hatch grid  Dot matrix
 White raster

 Horizontals  Verticles
lightweight, extremely portable and versatile pattern generator for

and colour T.V. alignment and service at the customers home. At
turn of a switch, the generator can provide five essential test patterns for

installation, fast checks and repairs. Pattern stability is first class and
favourably with other more costly bulky generators only suitable for

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 13 x17.5x 5.5 cms

 Battery powered for mobility  Cross hatch
grid

 White raster
 Grey scale  Colour bars

 Sound

A Versatile Generator for Servicing or aligning mono or colour TV receivers.
Lightweight and very compact for outside service. Features sound facility

often not found on more costly generators.

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

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

converts the unit to a bench instrument.

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

TV LINE OUTPUT TRANSFORMERS
FAST RETURN OF POST SERVICE

RANK BUSH MURPHY PHILIPS
Z146 A640 dual std mono 7.00 170 series dual std mono 7.00
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 &pp
MS1700 2001 2020 2401mono Top
MS2404 2420 2424 mono 7.00 WALTHAM 125 9.00
CS1730 1733 colour 8.00 REWIND SERVICE - available for
CS1830 1835 colour 8.00
'30'series

most continental types, i.e. Kuba,Bradford colour 8.00 Luxor, Korting, Tyne, Berry Skantic,
80 series colour 8.00 K80 £15.00 inc pp, VAT. Old !opt
100 series colour 8.00 required.

FERGUSON HMV MARCONI WINDINGS
1600 9.50

RANK BUSH MURPHY
G.E.C.
2047 to 2105 7.00 720a T22 Pry & Sec 6.00
2000 to 2064dual std mono 7.00 Z718 series primary 6.00
DUAL STD hybrid colour 8.00 Z718 series EHT overwind 7.00
SINGLE STD hybrid colour 10.00

ULTRA THORN
lndesit 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 PHILIPSCVC5CVC7CVC8CVC9 col. 8.00
CVC20 series colour 8.00 G6EHT 8.00
CVC3OCVC32 series colour 8.00 G6 primary 6.00

PRICES INCLUDE PVE
691 to 697 EHT overwind 4.00

P. & P. & 15% VAT 691 to 697 primary 5.00

All !opts and windings are new and guaranteed
Open Mon -Fri. 9 to 5.30 pm

Delivery normally by return. S.A.E.all enquiries

PAPWORTH
TRANSFORMERS

Barclaycard and For orders
placed

Access welcome at the- post office
. Alk ansPcash

80 Merton High Street
London SW19 1BE 01-540 3955 9164856
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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.

r -o yr-Toni-loco:it ID
rn rut ICIOCT CClio; IL L,111 1_11 _J...I nn nn TLI CO
LL_IL11.v IL

0L
I I I Ili / t.

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
unit is 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.
All in the December issue...

EVERYDAY

ELECTRONICS
m computerPROJECTS
NOW ON SALE 90p

PRECISION VISION LTD.
67 LONDON ROAD, HEADINGTON, OXFORD

INN

SPECIAL OFFER THIS MONTH:-
* Large quantity of 18" Decca PIL Tube 80 Series,

all in good working order.
* Limited quantity of Toshiba Colour Portables.
* Used VHS, Beta, 2000 System Videos in excel-

lent working order.
* 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 6E622 (£45.00) £37.00
19" A49 - 120 x/192 x £37.00
20" A51 - 220 x/110 x/161 - 510JKB22 (£45.00) £38.00
22" A56 - 120 x/123 x/140 x/410 £38.00
25" A63 - 120 x £39.00
26 x A66 - 120 xA67 - 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,

Nr. Manchester M28 6XM.
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SPARES
BY RETURN OF POST

PRESS BUTTON UNITS
Decca/ITT 4 way 6.00

Decca/ITT CVC 20+30+32 6 way 6.90

GEC 2110 BBC/ITA 6 way 7.90

GEC 2136/7 tapered 6 way 7.70

GEC 2112 1+ neons) 7 way 12.50

GEC conversion unit 6 way
(touch to push button)

Hitachi/Nat Pan 4 way
ITT CVC 8/9 6 way
Philips G8 square 6 way
Pye 4 way
Pye CT207 Chelsea 6 way
Pye 725 6 way
Pye 731 switchbank 6 way
Rank A823 4 way
Rank T20A 6 way
Skantic/Luxor 6 way
Thorn 9000 switchbank

14.50

7.90

11.00

10.50

7.80

11.90

13.50

7.00

8.60

8.90

14.00

3.90

LOPTS (KONIG)
Bang & Olufsen 3000+3200 EHT 17.00

Bang & Olufsen 3100+3300
3400 EHT 19.50

Bang & Olufsen 3100+3300
3400 12.00

Bang & Olufsen 3500+3600
4000 +5000

6000 11.50

Dacca 100 7.50

Decca 1730 9.00

ITT CVC 25+30+32 7,50

Philips G8 7.50

Pye 169 9.10

Pye 713+715+717 10.00

Thorn 1690+1691 820

EHT TRAY
I.T.T. Universal 5.50

CAPACITOR
G11 470/250V Elco 1.50

NEW!!
Universal video cable set. Connects any
video to any video. Packaged for retail in
blister pack: bargain £4.40
High quality de -solder gun:
bargain £5.00
Replacement nozzles for above:
Bargain £0.75

ADD 60p CARRIAGE AND 15% VAT AND SEND CHEQUE OR
POSTAL ORDER TO:

FREEWAY COMPONENTS
THE AIRPORT, WESTON-S-MARE, AVON BS24 8RA

TEL: 0934-419 147
ALL ORDERS RETURNED WITH COMPLETE STOCK & PRICE LIST.

TV TUBES TUBE POLISHING
WORKING TV's WORKING PANELS

FREE DELIVERY*
Quality, High Temperature Reprocessing

Colour Tubes One year guarantee
(optional extension
up to three years)Delta

Two year guarantee
(optional extension
up to four years)

90° up to 20" £26 £29
90° up to 22" £30 £33
90° up to 26" £32 £35
110° 26"
(fast heat, narrow neck)

£33 £36

In Line & PIL
Up to 20" £36 £42
Up to 22" £38 £44
Up to 26" £40 £46

Please add £12 plus VAT for optional guarantee on any type of co/our
tube.

MONO TUBES (One Year Guarantee)
A50-120W/R £12, A61-120W/R £13, Mono Portables £16

All tubes exchange glass required.
FOLOWING ITEMS CALLERS ONLY

Solid state working colour TV's, with well view tubes fitted (1 year
guarantee on tubes) from Only £45

Working TV Panels at Reasonable Prices
Your good, working tubes with scratches or small chips, can be
POLISHED with our purpose built polishing equipment. Only £7 per

tube.
Delivery Service up to 40 miles from Luton. Fixed Charge £3. 'Free

Delivery for tube orders over £50 + VAT.
Please add 154. VAT to all prices. Callers welcome. Please phone first.

Send for a fully comprehensive price list and a wall chart of approx
1700 Colour Tube Types that can be processed by us.

WELL VIEW 114-134
Luton , Bed

Mis.dland Rd.

Open Mon -Fri 8am-6pm, Sat 9am-5pm. Tel. 0582.410787
Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.
Retach Ltd., Northwood, Middx. Tel. 9684-27019
West One Distributors Ltd., Chesham, Buckinghamshire. Tel. 0494-778197
Rushden Rentals Ltd., Rushden, Northants. Tel. 0933-314901
Daventry Rentals, Daventry, Northants. Tel. 03272 77436
S. & B. Electronics Services, Huddersfield, Yorks. Tel. 0484-36706

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

IRISH T.V. DEALERS
Large quantity of working Colour & B/W T.V. sets UHF -VHF at E.D.I. 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.I. House, Kylemore Pk. West, Dublin 10.

(Open 10 to 5.30 pm)

CENTREVISION
For Video, Television, Audio

MANUFACTURERS SECONDS

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

Hybrids at give-away prices.

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

Sloper Road, Cardiff.
Telephone: 0222 44754

                        
 LONDON'S LARGEST TELEVISION WHOLESALER ... 

with over 41 thousand sq. feet.

"TELEMANN"
8-10 RHODA STREET,

(Off Bethnal Green Road)
LONDON E.2. FREE CAR PARK

TEL: 01-739 2707
ALLMAKES 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! 0
TELEPHONE 01-739 2707 - NOW!                        
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SETS & COMPONENTS OOOOO 
* 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

ETSTED 1 UBES
* ALL DELTA CRT's £30.00 + VAT
* ALL P.I.L. 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

REBUILT COLOUR TUBES
DELTA TYPES

Example Prices

All sizes up to 22" - £28.00
All sizes up to 26" - £32.00

All In Line 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 U.K.

TIE
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
Line Fram

IF CDA Decoder LTB Board Board Power

GEC 2040 3.50 3.50 4.00 5.00
DECCA 13/30 3.00 - 5.00 5.00 - - 4.00
BUSH 'A' 2.00 - 5.00 5.00 2.50 - 2.00
THORN 13-8t" - 10.00 5 - 5.00

PYE 205 3.00 3.50 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
TV PANELS

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

T. K. Panels Service,
31 Bronte Paths, Stevenage, SG2 OPG.

Tel. (0438) 61567.

SCRATCHED TELEVISION TUBES, Don't despair,
send for repair, 20 years experience. Phone 0507
85300.

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

REPAIR SERVICE
THORN, RANK, PHILIPS, GEC,

DECCA, TELPRO, GRUNDIG etc.
90 Day Guarantee on all repairs - same

day postal service.

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

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,

Dawley, Telford, Shropshire.

                
TEST EQUIPMENT

 UHF T.V. Pattern Generators
Crosshatch & 4 patterns £17.25

 As above but with Greyscale £18.50
Prices include P&P and VAT.

Also available:
PAL COLOUR BAR GENERATOR

 CAPACITANCE METER
 TRANSISTOR TESTER

S.A.E. for prices and full details.
The above items are not kits.

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

 Wolverhampton, WV1 3DW. Tel. (0902) 871563                 
REYSTRONICS: SCHRADER Tunable UHF Ampli-
fier RB45 A.S. MV3ODB gain. 1.6dB noise. Ch. 17-
65. £39.50, p&p f1.50. Telephone 01-979 7380.

TRADE COLOUR TV's
ALWAYS 200 IN STOCK

Phillips 68 from £10
Bush Twin Chip from £8
Pye Chelsea from £15

Colour TV's in good working order from
£35.
E.G. Phillips G8's 22" £35.
Avo repairs prompt service scopes etc.
Ring us for spares and type availability

anytime.
(0934) 514047/512792/27560

P&R SUPPLIES, Unit 5,
Worle Industrial Estate,

Weston-Super-Mare. Exit 21 M5.

COLOUR TV'S
FROM £15.50 + VAT

GUARANTEE COMPLETE GOOD CABINETS
SPARES AVAILABLE

PYE CT205/CT200. BUSH A823 TH3500/8500 Phil G8.
DECCA. BRAD. ITT. CVC5. JAP. GRUNDIG

SMITHS ELECTRONICS
43 PARK PARADE

LONDON NW10
01-965 1230
01-961 3997

When replying to Televi-
sion Classified Adver-
tisements please ensure:

(A) That you have clearly
stated your require-
ments.

(B) That you have
enclosed the right
remittance.

(CI That your name and
address is written in
block capitals, and

(D) That your letter is cor-
rectly addressed to the
advertiser.

This will assist advertisers
in processing and de-
spatching orders with the
minimum of delay.
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MI Pi rAl[E
(minimum 12 words), box number 70p extra. All cheques, postal orders
etc., to be made payable to Television, and crossed "Lloyds Bank Ltd".
Treasury notes should always be sent registered post. Advertisements,
together with remittance, should be sent to the Classified Advertisement
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower,
Stamford Street, London SE1 9LS. (Telephone 01-261 5846).

GRUNDIG. Panel exchange. Working sets. Circuits.
Wanted - remote control units. Ochre Mill 0785
814643 anytime.

BARRY TV SERVICES
(EAST ANGLIA)

Your friendly wholesalers. We
cater for the smaller dealer who
requires regular small supplies of
quality used colour TV's. From £25
+ VAT. Fully working with good
tubes and cabinets, straight from
our retail shelves, ready to sell or

rent.
Delivery available

Contact John, Dave or Steve on
Ely 6 1 4 6 2

or Cambridge 69215

NOW OPEN IN NEWCASTLE
FOR THE BEST IN ELECTRONIC COMPONENTS

TEST EQUIPMENT AND ACCESSORIES

Marlborough Electronic Components
15 Waterloo Street, Newcastle NE1 4DE

Tel: 818377
Open 9am-6pm Mon -Sat. Easy Parking

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

CENTRAL STATION
NICRLBOROUGH BUS STATION

7 AR"

W1STNORLAND ROAD

WATERLOO STRESI

REPAIRS UNDERTAKEN

RANK BUSH MURPHY
TRANSFORMERS

LINE OUTPUT TRANSFORMERS
Z718 (T703A, T706A)
(1) New (Complete) £20.50
(3) Less Focus Module and

Rectifier £/0.50

Z718 SPARES (T703A, T706A)
Pri. - £5.50, Sec. - £6.00,
Rectifier - £3.00, Lead - £2.50

T20, T22 (T705A) £9.00
T26 (T70513) £9.50

Switch -mode Transformers
T114 A/B £8.00

Genuine RBM Units

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

WOODSDALE COMPONENTS
MR SKEHAN

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

01-868 5580
Agents Office, callers by appointment only.

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

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

TELEVISION
Trade Supplies of Good
Quality Colour & Mono
TV's. Most Makes
available, suitable for
Sale or Re -Rent.

GENERAL
FACTORS

GOOD MOTORWAY ACCESS

UNION STREET,
DONCASTER
(0302149583 68416

TUBES £29
INCLUSIVE

REGUNS
TWO YEAR GUARANTEE

A56-120 A51-110
A49-191 A47-342 or 3
A44-270 A67-120

A66-120 or 140 (26" add £5)
Add E5 per tube for quick insured delivery. No need to
spend f5 returning old glass if you buy from us (except

in -line).

U -VIEW TUBES
29, WARMSWORTH ROAD, DONCASTER

YORKS. DN4 ORP. TEL 0302 855017.
Callers ring first. Open every day, including Sunday.

These prices apply to 1983.

INLINE TUBES
51 161
56 500
PLUS MANY
MORE SONY
HITACHI ETC.

£49
U -VIEW

INCLUSIVE
AND
DELIVERY

TUBES £19.50
Inclusive and delivered. Slightly
used with a six month guaran-
tee. Sizes available as above U -

VIEW (TUBES) 26" add £5.

NW ELECTRONICS
Sale of the Year!

2,000 Colourtv.'s to Choose from
BUSH 1 CHIP .... £10 BUSH 2 CHIP .... £15

(Excellent Cab condition. Change over sets - high percentage workers)

GEC 2010 PLASTIC AND WOOD CAB £25
PHILIPS G8 £15
PYE 223 £35
BUSH 718 TIL TUBE £35
BUSH T22 P.O.A. (dependent on quantity required)
Other makes in stock include G11, HITACHI, SANYO ETC.

White Goods
FRIDGES, FRIDGE/FREFZFRS, HOOVER TWINS, HOTPOINT TWINS.

AUTOS etc.

SPECIAL OFFER - We need the room
100 HOOVERMATICS MIXED 3174, 3334, 3301L

£500 - DELIVERY ARRANGED.
LARGE QUANTITY FRIDGES,FRIDGE/FREEZERS FROM £10

HOOVER AUTO'S FROM £14
Don't forget we are open a day Saturday 9-5.30

CASH ONLY - WORKING TV'S FROM £29 - ASK FOR DETAILS.
UNIT 1, WHARFEDALE ROAD,
M606, EUROWAY ESTATE,
BRADFORD. [ 0274 ] 688458

MI NORTH M1 SOUTH
WE ARE

HERE
'Leeds

8'.010,5

OPEN MON - SAT 9 - 5.30
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T1/ SPARES, PANELS
. v  AND MANUALS

PHILIPS  GRUNDIG

TELEVIEW 01-9945537
194, Acton Lane, London W.4.

EX EQUIPMENT PANELS. Thom 3500. Comple e
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 FROM £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

TELEW1511 o n
IRISH T.V. DEALERS

(No. 1 for s/hand T.V.$)
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 of course our own

re -gunned tubes.
Phone for delivery or visit our new spacious warehouse:

TELE SPARES LTD. Unit 113, Elm 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 - ITT -
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 9EN.

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

Thorn 3000/3500 TRIPLERS
Thorn 9000

UNIVERSAL
scar guarantee 4.50 inc.

The UNIVERSAL TRIPLERcan be used in most
G.F.C.. Pye, Rank. Decca & Continental
sets.

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

* 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.

* lystal Marketing Ltd,
8 Breedon Cross Storage,
Dale Road, Selly Oak,
Birmingham B29 6AQ.

Phone 021-471 3023
Telex 335540-G

Ask for Les

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.O. 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 E22.50 + VAT.

(Non Workers available)

6, CASTLE CHAMBERS
HIGHER UNION STREET,

TORQUAY, DEVON
Tel: (0803) 22767.

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 oust.

We also stock & buy used videos
- VHS only.
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SUFFOLK T.V. TUBES
PLEASE NOTE THAT AS FROM 1ST OCTOBER 1983 OUR PURLEY
WAY FACTORY WILL BE CLOSED. WE WILL BE PLEASED TO
SUPPLY CUSTOMERS OLD AND NEW FROM OUR PREMISES AT:

1 PARK ROAD,
HACKBRIDGE, SURREY SM6 7ER.

Tel: 669 7825/7826
Suppliers of Mono and Colour Tubes to major rental companies. All colour tubes hot
pumped at 385°C and rebanded to British Standard 415 1972 Clause 18-2. 19" and 22"

Tubes approved. Other types pending.

BRITAINS LARGEST INDEPENDENT MANUFACTURER.
REBUILDERS SINCE 1958.

TV VALVES
COLOUR VALVES PY500/A-65p, PL509/519-E1.50.
MONO VALVES ECC82, EF85, EF183, EF184, DY87,
DY802, PCF80, PCF802, PCL82, PCL83, PCL84, PCU35/
805, PCL86 PCC84, PCC89, PC92, PC97, PC86, PC88,
PFL200, PL36, PL504, PY800, PY88 ETC.
MONOCHROME VALVES ALL 35p EACH.
ALL VALVES EX -EQUIPMENT & TESTED.
P&P 50p Per order, Access/Visa Cards welcome.

ELECTRONIC MAILORDER LTD, 62 Bridge St.,
Ramsbottom, Lanes, BLO 9AG. Tel. (0706821 3036.

CAPITAL REGUN TUBES
19 Goulton Road,

London E5

Your North East London
C.R.T. Dealer

 Very competitive
prices

 Extended Guarantees
 Discount to Callers
 Delta and In -Line

Supplied
 Suppliers to Large

Rental Outlets

Phone ANGUS COLGAN
on 01-986 0702.

L

PERSONAL
SERVICE ENGINEER available for contract work in
Berkshire. Own (w/shop) equipment spares VCR
Audio TV. Telephone 0628 26520.

AERIALS

AERIAL BOOSTERS
Next to the set fitting

B45H/G-UHF TV, gain about 20dbs, Tunable over the complete
UHF TV band Price E8.70.
BR-VHF/FM RADIO, gain about 14dbs, when on the off position
connects the aerial direct to the radio. Pries E7.70.
An boosters we make work off a PP3/006p/6F22 type battery or

.8V -18V OC. P&P 30p per order.
ELECTRONIC MAIL ORDER LTD, 62 Bridge St, Remsbettom,

Lanes BLO SAG. Tel (070682) 3036
Access/Visa Cards Welcome SAE Leaflets

2 METRE PARABOLIC DISHES
Glassfibre Construction.

Suitable for 4 And 12 GHz £290
Polar Mounts And Feed Supports Available.

Send S.A.E. for Details
SP ANTENNA SYSTEMS,

3 Woolpack Corner, Biddenden,
Ashford, Kent TN27 8BU

Tel: 0580 291090

AERIALS AND ACCESSORIES
North Londons Specithst Aerial Supplier

Wholesale end Mel Order.
VHF/UHF antennas, masts, brackets, cable, amplifica-
tion and distribution equipment etc. All types of aerial
hardware and software supplied. Single and multipoint

systems planned and installed.
Send 50p for our new 1983 catalogue and price list.

S.C.S. AERIALS
(Aerial Distributors)

26-28 Port Vale, Hertford, Herts. SG14 3AB.
Tel: 0992 50478.

Order form
Please insert the enclosed advertisement in the

Heading

Signature

Date

No. of ins Chq/PO

Classified Advertisement
Department,
Room 2612,
King's Reach Tower,
Stamford Street,
SE1 9LS. 12/83

next available issue of Television

NAME AND ADDRESS

BOOKS AND PUBLICATIONS

"RADIO AND TELEVISION SERVICING" books,
new editions for the last 6 years always in stock. Prices
on request. BELLS TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel. 0423
55885.

COMPLETE FULL-SIZE SETS any published service
sheets £2 + LSAE except CTVs/Music Centres from
£3 + LSAE. Manuals from 1930 to latest. Quotations,
free 50p magazine, price lists, unique technical publica-
tions for sale. Repair data/circs almost any named TV/
VCR £8.50 by return. TIST, 76 Church Street, Lark -
hall, Lanarks ML9 1HE. Phone (0698 883334).

SITS VACANT

ELECTRONIC ENGINEERS
Honeywell need dynamic, experienced Elec-
tronic Engineers to join their highly skilled
team responsible for troubleshooting high-
technology video -graphic systems.
Our benefits package is most attractive, in-
cluding company car and 5 weeks holiday.
For further details contact:

Richard Gould,
Honeywell Control Systems Ltd,

Honeywell House,
Charles Square,

Bracknell, Berks 12G12 1EB.
PLEASE QUOTE REF. T/79/H.

SERVICE SHEETS

SANDHURST PUBLICATIONS
Television Service Sheet Specialists

Workshop Manuals, large selection of
Japanese and European TV Sheets. Callers
5.30-7.00 pm. Upper Floor. Send S.A.E. for
Catalogue and Enquiries:

49C Yorktown Road,
Sandhurst, Camberley, Surrey G1517 7AG.

BELL'S TELEVISION SERVICES for service sheets
on Radio, TV, etc. £1.50 plus S.A.E. Service manuals
on colour TV and Video Recorders, prices on request.
S.A.E. with enquiries to B.T.S., 190 Kings Road,
Harrogate, N. Yorkshire. Tel. (0423) 55885.

TECHNICAL INFO SERVICES
76 Church St- Larkhall - Lanarks
Giant TV & VCR DIAGRAM MANUALS

Brit CTVs 3 vols £45
Vol. 1 Decca G.E.C. ITT £17
Vol. 2 Philips Pye Redif. £17
Vol. 3 Rank Bush Thorn £17
Foreign CTVs 2 vols £32
Mono (Stand + Port) 2 vols £32
Early VCR (VHS/Philips) £17
VCR later models + Betamax £17

New T.V. Rep. Manuals £6.90 each
1983 Brit. CTV or Foreign CTV 4
Complete set of 15 for £95

Comprehensive practical T.V. Repair
course in manual £8.50

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

Full size service sheets £2 + I.s.a.e.
CTVs/Mus. C. f3 + I.s.a.e.

Worlds largest colfeation of service man-
uals 1930 ,p --date. From £4.50 to £35
each.
e.g. Auto x/G8/A823 £7.50. each

FORFAST QUOTES/
RING 0698 883334
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30,000 SERVICE SHEETS IN STOCK. COLOUR MANUALS ALSO AVAILABLE
TV Monos, Radios, £3.00. Tuners £3.00. Tape Recorders, Record Players £3.00. Transistors £3.00. Car Radios
L3.00 + SAE. Stereograms & Music Centres £3.00. Radiograms E3.00. Also Colour available. State if circuit will do if
sheets are not in stock. Circuits £3 - colour. All TV Sheets are full length 24 x 12 not in Bits and Pieces. All other Data full
lengths. All Sheets £3 except colour. SAE please. Old Valve Radios £3 + SAE 9 x 3.

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

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.

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

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

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.

(MAIL ORDER)

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

737944 anytime.

MISCELLANEOUS

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

SATELLITE D.I.Y. KITS
See Ilse TV from other countries from outer space.

Write 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.A.S. 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 0803 525613. Mostly 50's & 60's.

6pm.

500 OLD RADIO/TV CUT'S for sale. Offers. Tel.

T.V. PANELS SPECIAL CLEARANCE T.V.PANELS

Makes
Thom 3500
Thorn 8500
Philips GE
GEC 515

Bush

Power
Supply

Line
Panel

T/ Base
Panel

£8.00 £8.00 £5.00
£5.00 £5.00
£10.00 £12.00 £5.00
£6.00 £12.00 £5.00

£6.00 £9.00 MOO

Decoder Video Tripler IF

Conver-
gence

£4.00 £5.00 £3.00 £2.00 £5.00

£11.00 £3.00 £4.00

£8.00 £3.00 £8.00 £5.00

£8.00 £3.00 £10.00 with
sound panel

£5.00

£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 3500; 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: 1041) 221-2146

CALLERS WELCOME

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

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

PETER CAMPION

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

SELLING
OR

BUYING
A classified

advertisement could
solve your problem
at very little cost

RING

MANDI

01-261 5846

1983 PRICE LIST

DISPLAY
ELECTRONICS

GOLD LABEL COLOUR
TUBES

2 YEAR GUARANTEE

90° up to 19" £33
90° up to 22"... £36
90° up to 26" £39

The above prices are for standard
38mm Delta Gun Types.
Add £5 Gun surcharge for 20AX Types.
Other in -line & P.I.L. Types, prices on
application.

GOLD LABEL MONO TUBES
2 YEAR GUARANTEE

19'720". £12
23724" £14

GREEN LABEL COLOUR
TUBES

12 MONTHS GUARANTEE

90° up to 19'
90° up to 22" £31
90° up to 26" £34

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

BUDGET CORNER
Buy any 5 mixed types take 20%
discount.
Buy any 3 mixed types take 10%
discount.
Budget prices apply only to colour
tubes. The mix can include Gold &
Green Label Types if required.

CALLERS WELCOME
Late night Thursdays until 8 p.m.

Saturdays until Midday

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

UNIT 1
SWAN WHARF

WATERLOO ROAD
UXBRIDGE

MIDDLESEX

Telephone: UXBRIDGE 55800

110 TELEVISION DECEMBER 1983



TELEVISION TUBE SHOP LTD

VISIONTEL
BEST QUALITY EX -RENTAL

SETS FROM £10 HERE IN
CENTRAL LONDON!

100's OF SETS
ALWAYS IN STOCK -
COMPETITIVE PRICES

VIDEO RECORDERS
(SUBJECT TO AVAILABILITY)

We also have PYE - DECCA -
GEC - ITT - GRUNDIG - JVC -
PHILIPS G9 - THORN 9000 and
MANY - MANY - MORE!

FOR CURRENT STOCK DETAILS
TELEPHONE 01 328 3787

OR VISIT US AT
55 KILBURN HIGH ROAD NW6

BRAND NEW TUBES AT CUT PRICES

A31-19W/20W 19.95
A31-120W/300W 17.95
A31 -410/510W 17.95
A34-100W/510W 18.50
A34 -514W 24.25
A38-160W/170W 17.50
A44-120W/R 25.00
A50-120W/R 19.00
A61-120W/R 21.00
9AGP4 £21.82
190AB4/C4 23.00

Some Rebuilt Japanese
& European Types

Available from
£14.00 +VAT E2.10

230DB4CT468 31.00
240DB4/240AB4A .. 22.00
CT507 equiv 21.95
310DGB4/DMB4 23.00
310EUB4 19.95
310EUB4A 18.50
310EYB4 18.75
310FXB4 17.50
31OGNB4A 31.00
310HCB4 31.00
340AB4 22.50
340AYB4 30.00
340AXB4 30.00
340RB4/CB4 26.00
340AHB4 26.00
RIGONDA 6" 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 £62.50 A56 -120X £54.00
330AB22 73.50 A56 -410X 64.00
A44 -271X 60.00 A56-500X/510X 63.00
A47 -342X 61.00 A63 -120X 63.00
A47 -343X 61.00 A66 -120X 65.00
A49 -191X 53.00 A66-140X/410X 70.50
A51 -161X 70.00 A66-500X/510X 65.00
A51 -220X 55.00 A67 -120X 65.00
A51-500X/510X A67-140X/200X 69.50
A51 -570X A67 -150X 75.00

64.50
73.00

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

Please allow 7 days for delivery
ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED

TELEVISION TUBE SHOP LTD
52 BATTERSEA BRIDGE RD., LONDON, SW11.

Tel. 228 6859/223 5088 CARRIAGE: Mono £3, Colour £10.

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 - I.C.'s, etc. etc.

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN

IF YOU NEED SPARES FAST - RING NOW!
ACCESS AND BARCLAYCARD ACCEPTED. Applies to U.K. only.

V2_,T (W'TO N)
T E

WOLVERHAMPTONLECE

T E ,W(0139R027773E1R22S T.,

COLOUR TV SETS A.B.C. TRADE SALES
Philips G8, Pye 222, Decca 30 series, ITT, COLOUR T.V.'s
Pye Chelsea, Thorn 3500/8000, GEC,
many others including JAP.

Philips G8, Pye, Decca 30's,
Thorn's 3000's, 3500's, 8000's

Working hybrids from £15. Prices start from £12 - Working sets from £20
Working solid state from £25. Hundreds of Mono T.V.'s from £2.00

Non -working sets from £5.
Working panels and tubes available. Jap, sets from £30.00

REBUILT TUBES Special prices for quantity
Delta - In Line - PIL. 9,000 sq. feet Warehouse

SOUTHBRIDGE TV CENTRE 83 SHOWELL ROAD, BUSHBURY,
120, Selhurst Rd., London, S.E.25. WOLVERHAMPTON, STAFFS.

Tel: 01-771 3535. Tel. Wolverhampton 722637
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DIODES
OA 47
OA 90
OA 91
IN 60
IN 541
IN 914
IN 2069a lop
IN 2070 10P,
IN 4001
IN 4002
IN 4004
IN 4005
IN 4006
IN 4007
IN 4148
IN 4448
IN 4742 10p
IN 4722
IN 4751 lop
IN 5235 10p

4IN
5254 IIN 5392 I°PIN 5393 lOp

IN 59288 1-r
IAV 30 10p

IM 72Z55 lOp

IR 106a
IR 3051 10p

IS 164 10p
IS 921 lop
IS 301Ia
IS 3072a 10p
IS 5024a
IS 5030
ITT 921
ITT 923
ITT 1075 10p
ITT 2001
ITT 2002
ITT 4150
ZE 1.5
ZF 3.0
ZF 3.3
ZF 4.3
ZF 10
ZF 11
ZF 12
ZF 15
ZF 33
ZF 43
ZF 47
ZF 82

.9ZPD 3
4.7ZPD

ZPD 5.6
ZPD 10
ZPD 47
ZPY 8v2
ZPY 12
ZPY 16
ZPY 24
ZPY 43
ZPY 47
ZPY 56
ZTE 2
ZTK 22
znc 33
ZTIC 33a
ZTX 102c
ZTX 107
ZTX 108c
ZTX 109k
ZTX 213
ZIX 341
ZTX 342
ZTX 384
ZTX 451
Z1X 550
ZW 13
ZW 27
ZW 4-3
ZW 310
ZX 68
ZY 47
ZY 72
AA 112
AA 113
AA 119
AA 143
AA 144
BA 102c
BA 157
BA 159
BA 173
BA 182
BA 201
BA 202BA 24325
BA 248
BA 316
BAV 10
BAV 21
BAW 21
BB 103
BB 105A
BB 105B
BB 1050
BB 121a
BZX 46c22
BZX 6Ic110
BZX 61c15
BZX 61c20
BZX 61c30
BZX 6Ic220
BZX 70c6v2
BZX 70c33

5v1
BZX

5v6, 6v279c3v9 6v8,
4v7,

, , ,

7v5, II, 12, 30,
47 lOp each
BZX 83c4v3
BZX 83c5v6
BZX 83c8v2
BZX 83b12
BRC 83c13

Op
gp
8,

5,1)
5P
3P

i'P
3P
4P
4P
4P
5P
3P
3P

0p

0

20p

10p

50p
50p
lop
10p

10p
10p
10p

10p
Op

Op

09
OP
OP
Op
Op
O

Op
Opp

Op

10p
10
lop
lop
10p

10p
10p
10p
10p
10p
10p
10p
10p
10p
10p
top
10p
lOp
lop

59
OP

tOp
10p
lop
10p
10p
12p
lop
10p
10p
50p
10p
10p
10p
lop
Op

10p
10p
lop
Op
Op
Op

OP

PP
V
OE

Op'
n

!'iii,),

;-r
'"P
PM
Lop
$'6"P

;LP
i5 -p"

,,
P, '

10-p..
lop
lop

13p

IIP

!Op
lop
10p
10p
10p

BZX 83c20
BZX 83c27
BZX 83c33
BZX 84c6v8x10
BZX 85c8v2
BZY 88c0v7
BZY 88c3v9
BZY 884v3
BZY 88 6v2
BZY 88c12
CV 8617
Y 716
Y
Y 82730 7st 860
Y 933
Y 969
Y 997

10p
10p
10p
30p
10p
10p
top
10F,
10P
I °POp
10php.,'

p

MJ 2253 - grep
Kt ..... PHILIPS DIY HOME SECURITY ALARMS KITS

Send for details. Prices £54 to £112.

-.
BRITISH MADE APACHE OFF ROAD KIT

WITH BATTERY £50
2 CHANNEL RADIO CONTROL £40

220 i
p

oltage Regulators
5V/UA78P05SC 30p
5V/LM79MO5CP 25p
83//79M08c 30p
6V/78M06c 30p
LM 342/12 30p
12V/MC 7912 20p
12V/LM 340T12 25p
15V/78M15i 15p
18V/MC78M18 20p
24V/78M24 30p

S 90

,......
.,

---- ,..e741ifii $

All diodes at 10p or less in this
list 20 of one type £1.00

92
-.----"'"-'''ICt'------"P

CB Radio transistor
16119 2A/40v.50Meg

5 for £1.
R 1038
R 12008b
R
R 2009
R 2010b
R 2029
R 2210
R 2257
R 2265
R 2305
R 2306
R 2322/2323
R 2323
R 2396
R 2461
R 2030
R 2443..11D124
R2737=TIP31A
R2738=71P41
R2775.,TIP41c
R3129wTIP47

SOp

£1039

50p

£1
£1

50p
60p
60p
50p
50p
50p

pair 80p
15p
50p

El
£1

40p
40p
30p
40p
40p

U 14727 15p
U 19885 40p
U 3832 15p
U 3845 15p
MR 508 10p
MR 501 10p
MR 502 10p
BYF 1202 10p
BYF 1204 10p
BYF 3123 40p
BYF 3126 40p
BYF 3214 40p
BYX 10 6p
BYX 36/600 35p
BYX 38/300 25p
BYX 38/600 50p
BYX 55/350 10p
BYX 55/600 (Bead) 10p
BYX 71/350 20p
BYX 71/600 50p
BYX 72/300 20p
BYV 95 8p
BYV 96D 10p
BYZ 106 10p
BPW 41 15p
BYW 56 2A/1000v 8p
BZY 93 50p
BZV 15/12 30p
BZV 15/18 30p
BZV 15/30 30p
BZW 70c6v2 10p

Bush thyristor RCA 76122 £1
ITT computer bookset 2020 14
G8 20 turn 100K pot 35P
Transformer 240v/20v-
500Ma 75p
Viewdata torroidals £5

+ £2 postage
Mitsumi tape motor 75p
Sankyo tape motor 75p

Swiss made 25Orpm/240V
motor very small 75P

tape motor 400-040 £1.50
Mono scan coil 110' small
neck £1.50Pack
Infra red led
LD57CA 15p
Mono scan coil £3
G 8 transductor CI
AT 4041/41 transductor £1

Thom 4000 tube base £4
Al pots Thorn 3500 50p
2K5 Lin pot with
40mm spindle 20p

BRIDGES
SKB 2/08 LSA 30p
KBL 005 30p

KBL 02 30p

KBP 04 30p
W02 ii5p
ov004 L5p
woos 20p
GEC remote panel. Main
transformer 3/ic SAA 1025/SN
74141fIBA 231 £6
AT 2076/55 GEC split diode
transformer £10
AT 2048/11 LOPTI
Mallard £2.50
75R125 Watt 25,
18Ft/11 Watt 25,
3.3M/3 Watt lop
TV Sound Tuner Kit, ideal for
TV sound on
your Hi-Fi £9.50

Front End Music Center. VHF/
MW/LW 13"x3r £5

Output Stage for music center15

Both items £9
circuit supplied (as previous ad)

SONY 1400KV Chrome
Panel £6
SONY 1400KV Tuner unit13.50
SONY 1400KV Touch button
unit 13,50

SPECIAL OFFER
3 hop s Electronic Systems/
-Gtiiiie to Print Circuits/1st Stepsin Tv

Texas Viewdata Decoder VDP
12/80 Issue 3 with all
It". £10.00

Various Tools and Accessories
Mains timer. 13 amp- up to 2 hours: easy to use, plugs into socket £3
Sellotape PVC Electric Insulation
25mm x 20M SOp 50mm x 20M 70p
Telescopic aerials (radio) El
UHF Radio Aerial SOp

Xcelite pliers £3.90
Xcelite snips £5

Xcelite cutters £3.90
GKN Supascrew kits £2.50
VU meter 45p
Pull up large aerial 75p
Soldering iron 6v/23w £2.50
Portable TV aerial 75p
Neon screwdriver 50p
Phillips snips £2
2 way baby alarm/intercom with long leads f5
Phillips universal battery tester/charger, fuse/bulb tester 15
Volt/ohm test meters 10® ohm/volt £5
Eisenmann NICAD CHARGER 5.5V/150 ma £2

12V Nicad pack. "AA" £2.50
"AA"/1.25V Nicad £1

"C" Nicad £2
Duracell PP3 60p
r x r microphone/speaker 50p
Continental 2 pin plug with 55ft mains lead (black & blue) '. 'or El

7" Ferrite rod with LW/MW coils 50p
Xcekute 5" bent nose plier £3.50
De -solder pump + 2 nouels £5.20
Plastic box for 1.c.s with anti -static pad 6"x3"xr 75p
Can of handy oil 40p
Flat Red LED 12p

BU 105/04
BU 108
BU 124
BU 126
BU 180a
BU 204
BU 205
BU 206
BU 207
BU 208
BU 208A
BU 208D
BU 222
BU 326
BU 407
BU 426V
BU 500
BU 526
BUX 84
BUW 84
BUY 71
E 1579
E 1580
E 1611
E 5359
E 5444
E 5577
E 9004
E 9005

sop
El

50p
80p
65
70pp

El
Ei
El

60p
£1.20
£1.30

£1

II
60P
6013

£1
75P
50p
30p

CI
25p
25p
25p
10p
lopSharp
lop
10p
10p

Quantity Reductions
BY204/4 25 for £1.00
BY206 25 for £1.00
BD132/676a 20 for £2
W005 bridge 20 for £2
GI I touch button red 6 for Cl
6Meg filter 10 for £2.60
BY210/600 25 for £1.00
BY298 3 ampflast/R 20 for £1.50
BD239 20 for £2.00
MR856 25 for £1.50

BU126 10 for £6.00
BU208 10 for £5.00
BU205 10 for £8.00
BU105 10 for £6.00
2SC2122A 10 for £8.00
BF458 10 for £1.00
BD136 10 for £1.25
BF224 20 for £1.40
0A90 40 for £1.00
IN4148 40 for £1.00
IN4448 40 for £1.00
BYXIO 100 for £4.00
KT3 multicaps 10 for £7.50
50 High voltage ceramic
condensers £1.50
Mixed Mounting Kit for Power
Transistors .50p
300 Condensers £1.50
300 Resistors £1.50
150 Electrolytics £2.00
15 Bulbs 40p
100 Diodes £1.50
100 Fuses £2.00
100 W/W Res. £1.50
BF 199 20 for £1
BC 547 100 for 14
10 x 20 Turn 100k pots. Rank £2
Thorn 9 volt power supply regulated13.00

BF 470 20 for £2
Metal BD 124 10 for £8
20 Slider Knobs 70p
6 Mixed UHF Aerial Isolating Sockets.
some with long leads 11.00

Mixed Packs
15 Panel mount rocker switch
250V/10A £1.50

of mixed coloured wire £1.00
25 LED red/yellow/green £1.50
201/C Holders £1.20
20 Large LED Red £1.00
20 Small LED Red £1.00
10x20 Turn 100K Pots E I .00
100 Mixed Transistor £2.50
20 Convergence Pots 80p
100 Mixed Sticks £1.00
10 Thermistors 50p
20 Slider Pots £1.00
30 Presets 50p
15 VDR + thermistors, degaussing.
HT, etc. £1.00
40 glass reed switch £1

10 press to make switch £1
40 Pots £1.50
10 Gun Switches 50p
5 Tube Bases £1.00
1,000 Diodes, Condensers,
Resistors on Bandolier £3.00
Lucky Dip 600 gram £1.00

mixed High voltage pulse
condenser £1.00
Jungle Bag 5Kg £5.00

Kliobs £1.00

TIC 106a
TIC 116nfY 1003
TIC 126N
TIC 206m
TIC 226m
TIC 236E
TICV 1060
(T092 case
2A/400V)
TIP 29
TIP 29C
TIP 30C
TIP 30A
TIP 31
TIP 31B
TIP 32
TIP 33B
TIP 34C
TIP 35C
TIP 36
TIP 4IB
TIP 41c
TIP 42/BRC 6109
TIP 42B
TIP 47TIP 4820
TIP 49
TIP 100
TIP 112
TIP 115
TIP 117
TIP 120
TIP 125
TIP 130
TIP 131
TIP 136
TIP 640
TIP 2955

T 6032
T 6036

4T
T 60

60407

T 6049
T 6051
T 6052
T 9004
T 9005

30,
35p
40p
30,
30,
30,

10p
20p
259
40p
35p
30p
40p
25p
50p
50p
50p
OOP
40p
40p
30p
40p
40p
40P
30p
309

p
50,
50p
35P
35p
30p
30p

30P
75P
359

30p
40p
40P
40p
40p ..,i-

40p
40p
40p
40p

SENDZ COMPONENTS
63 Bishopsteignton,

Shoeburyness, ESSEX SS3 8AF
SAME DAY SERVICE

All items subject to availability.
No Accounts : No Credit Cards
Postal Order/Cheque with order

Add 15% VAT, then £1 P +P
Add Postage for overseas

Callers: To shop at 212 London Rd.,
Southend. Tel. 0702-332992
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SENDZ COMPONENTS
63 Bishopsteignton,

Shoeburyness, ESSEX SS3 8AF
SAME DAY SERVICE

All items subject to availability.
No Accounts : No Credit Cards
'Postal Order/Cheque with order

Add 15% VAT, then £1 P +P
Add Postage for overseas

Callers: To shop at 212 London Rd.,
Southend. Tel. 0702-332992

3 Wa) regulated adaptor 240V
6V/7.3/9V/300mA £3.50
Transducer Hand Set insert,
trysts, tranducer. I IC SAA 1124
& lead £3.50
THORN 4000 ultra sonic hand set
insert with 7 buttons (no case) £5
4.000 Thom thick film.
0051 312 E002 £1.00
00S1 312 010B £1.00
00S1 DI8D £1.00
Rank"Toshiba preh unit
0354 £9.50
2 banks of 3 PB unit. Pye 731 £2
4 Push button unit preh £1.00
6 Push button VHF/UHF for
v/cap, GEC-Decca type £7.00
7 Pu441 button for CVCS ITT £8.00
KT3 12 Push button unit £3.00
6 Pull button Unit Thorn £1.00
6 Plat button unit for GEC 2040
and ELC 1043/05 £6.00
6 Push button unit PYE 713 £7.00
7 Lamps for P.B./Unit 10p

Mains Droppers
Pye 731 3+56+27R 50p
3500 Thorn 6/1/100 60p
Thom 50/17/11(5 £1.00
120/10/20/48/117 £1.00
270/_0/6 for Thom 4000 50
18/320/70/39 £1.10
Thom 50.40R- IK5 50p
Aerid Socket and Lead 35p
Pve. Thorn, ITT, Thyristor. Philips
011 122 60p
Rank Toshiba Tube Bases 30p

Speakers
6x4G11 25 ohm £1.00
5(02) 3 ohm £1.00
5 x 3 80 ohm 70p
5 x 3 50 ohm 50p
5 x 3 35 ohm 70p
5 x 3 15 ohm 80p
6 x 4 15 ohm £1.00
7 x 3 70 ohm £1.00
5 x 3 8 ohm 70p
7x3 16 ohm £1.00
5" dia 16 ohm £1.00
5" dia 8 ohm £1.50
64" dia 4 ohm £1.50
6)" dia 3 ohm £1.50
24" dia 8 ohm 75p
3" dia 8 ohm 75p

Metal Wire Ends
TD 15 boost diode 1500V 20p

Diodes
BY 127 10p
BY 133 10p
BY 134 10p
BY 176 25p
BY 179 40p
BY 184 25p
BY 187 10p
BY 190 40p
BY 196 30p
BY 198 10p
BY 204/4 Sp
BY 206 Op
BY 210/400 5p
BY 210/600 8p
BY 210/800 10p
BY 223 80p
BY 224/600 50p
BY 226 15p
BY 227 15p
BY 228 20p
BY 229/400 30p
131. 234 10p
BY 237 5p
BY 254 10p
BY 255 10p
BY 298 10p
BY 299 10p
BY 406 Op
BY 527 20p
BY 407a 10p
BY 602 10p
F 247 10p
XK 3102 50p
Xi( 3123 50p
Thorn Al 10p
Hitachi 2A/1500V metal case wire
end 20p

Line Transformers
GS Trans. Philips £7.50
GI I Split Diode £12.00
CVC820 Split Diode ITT £10.00
CVC40 Split Diode ITT £10.00

GEC 2040
GEC 2110
Pye mono
Rank mono T704A
CVC32 ITT
EHT Split Diode Leads

£5.00
£7.00
£3.00
£3.50
£7.50
£1.00

Triplers
Universal
11 TEZ Rank
9000 Thorn
KT3
G9 Philips
GEC 2110
9500 Thorn
2040 GEC
GEC TVM25 Tripler
G8 Philips
Decca 80 100
LPI194 Pye 731
Grundig TVK 52
11TBQ
11THY
D22 for Pye 18" colour
portable £4.00
LP 1193/63 £4.00
BG 100/41 £3.25
BG 100/61 £3.25
New Philips Infra Red Transmitter
9ch & Vol. & brightness
change £7.00
GEC Portable Line Trans. £3.00
THORN 9000 tube base &
panel £1.50
9000 front panel £5.00
9000 front panel (remote) £8.00
THORN 8800/9000 Remote Unit
U705 £6.00
THORN 9000 Frame Panel £8.00
G8 Convergence Panel £12.00
T/text ultrasonic rec'r panel £14.00
Philips Handset (2 button
unit) £8.00
THORN 9000 Syclops panel £1.50
THORN 8000/8500 timebase
panel £8.00
THORN 8000/8500/8800 chroma
panel £15.00
THORN 8500 convergence
panel £6.00
Philips Infra -Red (full remote
transmitter)
Philips KT3 16C928/20C934
Pye KT3 7228/7324 K12 26C
797/1ST 66K 1826 £12
GI 1 handset. Full remote
top £12.00
Video cassette lamps on lead.
12-14V. 50p or 3 for 11.00
GEC 8 touch unit assy complete
with all IE:s + pots £6.00
9000 Frame Panel £7.00
Transmitter Decca RC I I £14
Transmitter Decca RC I 2 £14
GII E.W. coils £1.00
G11 Tuner Unit/U321 £6.00
GI I 6 Button Key Switch £2.00
G 1 1 Transient Suppressors
245V 10 for £1.00
GI I Scan Coils £5.00
KT3 AE Sockets 25p
4000 Thorn Frame Panel £5.00
4000 Thom Power Supply £3.00
4000 Thom Line OP Panel £20.00
NPN PNP 80V 6 Amp T066 O.P.
Trans. pair 25p
GEC IC CBF16848. SN 16861
SN1682 each 50p
Thom Tuner Panel 6-100K Pots &
Components NEW No Tuner£2.00
6 button 100K pots + cursors on
panel for varicap tuning £1.50
THORN 1600 mains lead: switch:
3 slider assy. £2.00
5 button touch tuner BBCI/2
ITV1/2 video with ic SAS 560T/
570T £7.00
Control panel 5 sliders + mains
lead £1.50
Thom 8800 remote receiver unit
U705 £6
GI I 8 touch button unit replaces
old 6 P.B.U. £20

£6.00
£3.00
£5.00
£4.00
£4.00
£4.00
£4.50
£3.50
£2.00
£4.50
£4.50
£3.50
£2.50
£3.00
£4.00

GEC portable chassis + LOPT £6
Thorn 1613/1713 chassis £9.75
Full remote Gil hand set, repaired £12 exchange
Hills 520 multimeter + case. 20,00012/volt, fuse diode
protected + logic test facility. 10meg/1200 volt £19.50
Hand -set Thorn 9000 ultrasonic sound & channel
change -----=-,...,__ £3.50
60. ' 1 .-.... a r r ,R.,,., set. Full ote

NEW MULLARD TELETEX
Decoder Panel (VM6230)
G8 T/Unit Panel
G8 IF Panel
G8 Line 0/P Panel
G8 Power Supply

`G.§ IF & Chroma

Tube it for 820
Euro chassis
GEC Line 0/P Trans. & Rec Stic
for Portable £3.00

CVC 20/25/30/35/40 decoder
panel £10

CVC 20/25/30/35/40 decoder
panel (untested) £5

CVC 40/45 IF panel £5

Thom 3500 6 push button unit &
cable form £1.50

Rec & Trans
Gll Ultrasonic t/text transmitter
G26C 674/02
G22 C66/02 £16

Handset Rank Infra Red £10.00

Infra Red (full ramose transmitter)
Dynatron TV CTV 62, 63, 64 £19
40K Transducer
PHILIPS NE5I IN
LM337M Reg.

50p

£1.20

30p

Thom T605 IV NPN TO66 80V
6A 10p

20 GEC Black Spark Gaps £1.00

G11 Line Driver Transformer 35p
GI 1 IF Detector £3.00

Complete CVC 825 Chassis (both
panels) £40.00

GI I Teletext Transmitter £19.00

BG200/43 Tripler £3.00

DECCA IF 80-100 £3.50

AEC V/Cap Resistor Unit UHF
with IC SAS660 SAS670 £3.00

Thorn 900 Sound OP Panel
NEW £1.00

U321 T/Unit on Panel Cum 40
ITT £6.00

Z7I4 RANK IF Panels 6MHz I
I.C. SL437F £3.00

Z909B RANK IF Panels
Export 5.5MHz 2 IE:s
TBAI205B TCA2705Q £2.50

Z743 RANK IF Panel
Export 5.5MHz 3 I.C.'s
TBA750+SC9504P+
SC9503P £1.50

Tuner Unit VHF Sylvania GTR
Videon MTS900 BIP VHF £2.50

G11 dynamic correction panel £6

CVC 20 Front panel with sliders +
mains input panel £4

THORN 3500 Tuner panel (ELC
1043/05 + pots) £7
CVC 40 PUSH BUTTON ASSY
with sliders: complete with lamp
assy + pots £14

CVC 5 Mains on/off + 5 pots £2

GEC Convergence panel TO
CLEAR 11

Universal Focus. Fits Pye, Thorn
and Decca Units.
Large Type 75p
Decca Small
KT3 Focus Unit 75p

ITT Small for use with Split
Diode 50p

75p

Thom 3
TVII
Remo TVI SP
TV13
TV14
TVI8
TV20
TV45

£15.00
£12.00 each
£12.00 each
£12.00 each
£12.00 each

£1

rut 1.50

50p
sop
50p
50p
60p

11.00
SOp

16 Button Key Pad 1 to 0 +  +
#+ 4 blank £3.00

Condensers
470/16
1500/16
3300/16
10000/16
15000/16
3300/18
470/25
680/25
1000/25 Radial
1250/25
1500/25
2200/25
3300/25
4700/25
5000/25
10000/25
1500/30
3300/30
1500/35
2200/35
50/40
220/40
400/40
680/40
1250/40
1500/40
200/40
2000/40
2200/40
2500/40
3300/40
6800/40
750/50
1000/50
1250/50
2000/50
3000/50
15/63
47/63 Bipolar
2200/63
250/64
3300/70
.1/100
4.7M/100
140/100
470/100
470/160
800/160
G11 0.91/210 scan coil
correction
.1/250 Pulse
G11 0.47/250
2,2 250v
3n3/250 A.C.
.39/250V
4n7/250 tested 5KV
22/250
47/250
100/250
GI 1 470/250V
500/250
GEC600/250
800/250
4/350
8/350

6p
20p
20p
25p
50p
20p

Sp
Sp

10p
10p

10p
20p
25p
25p
50p
20p
30p
10p
25p

Sp
Sp

20p
Sp

20p
20p
25p
25p
25p
25p
25p
35p
10p
20p
25p
20p
25p
5p

15p
50p
10p
50p
5p
5p

25p
20p
20p
50p

25p
Sp

10p
10p
10p
15p
25p
15p
10p
20p

£1.75
50p
60p
40p
5p
Sp

International Rectifier EHT Diodes G770/HV34 6KV
6A/600V Stud Diodes 20p EHT Rectifier
6A/1000V Stud Diodes 20p wire ends 16Kv

25A473 PNP C/P

3 for Sp

10p
10p

infra Red and Ultrasonic GI
RA ITT ote On -0 w
RANK & Mains Remote Switch 2865 ohm
G II Mains Switch
ITT Mains Switch 4 amp
GEC Mains Switch 4 amp
Petrick Mains Switch 4 amp

THORN Rotary Mains Switch
G8 Mains Switch
Mains Dropper PYE 3R5+15R+45R
Thyristor 600/4 amp C106/2
GIl Preh Red LED P/Button for C.H. Change
2SC2073 on Heat Sink 150 NPN 1.5 Amps

RANK TOSHIBA Transductors TPC-2011
Remote Unit THORN 11 I.C. Mains Transformers Relay &
5 volt Reg & Component Unit
Thom I.C. board with 11 various sn 74 IE:s
CVC 5 Mains on/off
+250K+100K+500K+50K +500K Pot on Panel
Thorn Thermal Cut Out

xt Decoder Panel £30

1 . 5 0

40p
30p
30p
30p

50p
75p
50p
24p
20p
7p

50p

£2.25
£1

£2.00
75p

12/300
600/300V
4.7M/350v
16/350
50/350
220/350
300/350
700/350
22/375
330/385 CVC 820HT
0.1/400
.56K/400v
8/400
3/400
0/400
/400
10,000Pf/400 in box

41C/400V
3/450

220/450
01/600
.047/600
0.1/800
0.047/1000
0.01/1000
0.1/1000
.15/1000
.47/250V A.C.
.47/1000
.001K/1250
0.0047/1500
.005/1500
.0105/1500
1n8/1500
2n2/1500
G11.11000/1500
GI 1.8200/2KV
0.1/2KV
10n/2KV
3n9/2KV
210/8K V
0.0015/2KV
5n2/2KV
6n2/2KV
7500pf/2KV
4n7/2KV
8n2/2KV
0.0082/2500
150/3500
1800/4KV
4.7nf/5KV
I70/8K V
180/8K V
210/8KV
270/8KV
1000/10KV
210/12KV
1000/12KV
I200/12KV

Multi -Caps
Thom 3500
175/100/100/350v
KT3/200/25/25/385v
47/220/350v
150/150/100/100/100/320v
2500/2500/63v
470/470/250v
150/200/200/300v
400/400/200v
300/100/100/16/275v
103/200/325v
150/150/100/375v
200/350v + 300/100/32/
300v
200/200/100/32/350v
200/47/35N
100/300/200/100/16/350v
200/100/100/375v
100/100/35v
1000/1000/35v
150/150/100/160/3204
100/350 + 300/200/100/16/
275v
300+300/300
225+25/380

17T Panels
CMA 10
CMA 11
CMA 30
CMA 40
CMC 10/2
CMC 16
CMC 38
CMC 45
CMC 47
CMC 58
CMC 59
CMC 67
CMC 67/2
CMC 68
CMD 12

MD 40
MF 25

CMF 31
CMF 40
CMH 10
CMH 31
CMK 12 (untested)
CMN 20
CMN 40
CMP 10
CMP 11
CMP 40
CMS 11
CMS 40
CMU 14
CMU 30
CMU 40
CMU 45
VCA 20
VCA 21
VMC 34
VMC 44 + 45

10p
£1.50

10p
25p
10p
30p
40p
50p
15p
60p
15p
20p
15p
20p
50p
40p
40p
20p
15p
40p
15p
15p
15p
10p
10p
10p
20p
10p
50p
10p
10p 
10p
10p
15p
15p
15p
15p
20p
15p
15p
10p
10p
10p
15p
10p
15p
15p
15p
10p
5p

10p
10p
10p
10p
10p
10p
10p
10p
10p

£2.50
£1.00

60p
£2.00

50p
5013

70p
£1.70
£1.50

40p
£1.50

£2.00
£1.50

60p
£2.00
£2.00

60p
60p

£2.00

£2.00
£1.00

70p

£2.00
£2.00
£2.00
£1.50
£5.00
£4.00

£1.50
£1.00
£8.00
£8.00
£3.75
£4.00
£4.00

£10
£5.00
£2.00
£1.50
£2.00
£1.50
£1.00
£4.00
£1.50
£1.00
£2.00
£2.00
£2.00
£2.00
£2.00
£8.00
£7.00
£7.00
£5.00

£10
£10.00
£5.00
£4.00



Tuner Units
ELC1043/05 Mullard
ELC1043 (Ex Panel)
ELC1042
ELC2000
ELC2004
EL2006
EL2060
ELC2060 on panel NEW
Mullard 1043/05 on panel
U321 (UHF) Mullard
U322 (UHF)
V314 (VHF) ..
U341 UHF
ELC1043/05 Thorn
Small V/Cap Mitsumi
UHF £4.00
VHF £3.00
Portable & rotary Tuners Sanyo &
Mitsumi UHF £500
NSF -UHF -VHF £8.00
Mallard £10.00
Video Modulator. Application,
video tape recorders, TV cameras.
video ames, c oseld circuit T/V

£6.00
£3.75
£5.00
£7.00

£10.00
110.00

£7.00
£5.00
£5.00
£7.00
£4.00
£5.00
£7.00
£5.90

gg

system. Data supphed
Berec Battery SB1142 2 amp
discharge current 8.4 volts with
magnet switch made for
emergency lighting. Nickel
cadmium battery £4.00
Sylvania UHF VHF F6013 (Fits
Rank) 16.00
Sylvania UHF F4720B £6.00
Sylvania VHF 900 £6.00
Decca Bradford Tuner 5
Button £4.00
Small Tuner DX 175-220MHz
Auto Changeover £5.00
9000 Thorn Tuner on Panel £700
D.P.D.T. switch Black knob:
Chassis or PCB mount

each or 40 for £1.
THORN 1400 4P.B. Mech. Tuner
THORN 1500 4P.B. Mech. Tuner
THORN 1590 4P.B. Mech. Tuner
THORN 3500 4P.B. Mech. Tuner
THORN 8000 4P.B. Mech. Tuner
THORN 8500 4P.B. Mech. Tuner
All new & boxed £4 each + £1
postage each

SENDZ COMPONENTS
63 Bishopsteignton,

Shoeburyness, ESSEX SS3 8AF
SAME DAY SERVICE

All items subject to availability.
No Accounts : No Credit Cards

Postal Order/Cheque with order
Add 15% VAT, then £1 P +P
Add Postage for overseas

Callers: To shop at 212 London Rd.,
Southend. Tel. 0702-332992

TAU80 £1.00
DLI I 50p
DL20A 80p
DL70 £1.00
DL600 £1.00
DL700 £1.00
UDLI1 30p
KT 3 Luminence 75p
Luminance Delay Line
MDL-CBL Min. 50p
3.15 Fuses 4p
Co -Ax Joint 12p
Co -Ax Belling Lee Plug 12p
Co -As Splitter £1.00
UHF Modulator CCIR £3.00
Infra Red Emitting Diode 20p
NE286H Small Neon Lamps
GEC 5p
Mallard 5 Watt Amps. LP1162
New 75p

T.V. Tubes
12" A3l/300 Hitachi £12
15" A38/170W Hitachi £8
Add £2 P&P each

Diodes
1 Amp 1600v
3 Amp 100v
3 Amp 1200v
7 Seg Display, Led Red
Delay Lines

7p
7p

10p
50p

Integrated Circuits
AC76003
AM25LS23PC
BAV40
BRC-M-200
BRC-M-300
BRC 1330
BTT6218
CA270AE
CA270CE
CA270CW
CA3065
CA3089Q
CA3094 AE

£1.50
10p
40p
50p
60p
75p

£1.50
50p
50p
50p
50p
50p
50p

BFT43 10p
BFT84 8p
BFWI I 20p
BFX29 30p
BFX84 25p
BFY50 15p
BFY52 20p
BFY90 25p
BRC116 40p
BRX43 15p
BRX48X 10p
BSY95a 10p
BTY80 20p
BSX19 17p
BSX20 17p
FT3055 30p
TCE82 30p
2N930 5p
2N2221 Sp
2N2222 8p
2N3055 40p
2N3702 10p
2N3703 top
2N3705 10p
2N3711 10p
2N3583 50p
2N3904 15p
2N3906 15p
2N4355 10p
2N4442 £1.00
2N4444 £1.00
2N5296 40p
2N5496 50p
2N5983 30p
2N6099 40p
2N6109 40p
2N6130 50p
2N6133 20p
2N6348 20p
2N6399A 20p
2X 2N6099 on
heat sink 50p
25B407 Sanyo
TO3 10p
293474 30p
2SB566 10p
2SC38I 10p
2SC458 50p
2SC5I5 10p
2SC732 10p
2SC733 10p
2SC828 10p

2SC1030 £1.00
2SC1172A 10p
2SC1173 10p
2SC1311 20p
2SC1419 20p
2SC1546 20p
2SC1617 £1.00
2SC1684 20p
2SC1725 20p
2SC2068 20p
2SC2073 8p

2SC2122A £1.00
2SC2229 15p
2SC7350 15p
2SDI80 TO3 80v/
6A 15p
25D200 £2.00
2SK30A 10p
2SN30A 8p
BC107 10p
BC108 10p
BC109/2N930 5p
BC113 10p
BC114 10p
BC115 10p
BC116 10p
BC117 20p
BC125 10p
BC139 10p
BC141 25p
BC142 25p
BC143 25p
BCI47 10p
BCI48 10p
BC149 10p
BCI53 10p
BCI54 10p
BCIS7a 10p
BCI59 10p
BCI60 25p
BC171 10p
BC172 10p
BCI 73 10p
BC174 10p
BC182L 10p
BC183 10p
BC184 10p
BCI 87 10p
BC204 10p
BC207 10p
BC2 12 10p
BC213 10p
BC214 10p
BC237 10p
BC238 tip
BC239 10p
BC250 8p
BC251 10p
BC252 10p
BC262 10p
BC263b 20p
BC294 30p
BC298 10p
BC300 30p
BC301 30p
BC303 30p
BC307 7p
BC308 7p
BC309 10p
BC327 10p
BC328 10p
BC328/338 pair 15p
BC337 10p
BC338 10p

BC347
BC349b
BC350
BC365
BC384
BC394
BC4I3
BC414
BC4I6
BC440
BC454
BC455
BC456
BC460
BC462
BC463
BC478
BC527
BC532
BC546
BC547
BC548
BC556
BC557
BC558
BC559
BC635
BCX31
BCX32/36 pair
BDI16
BD124
BD124 (metal)
BD130Y
BD131
BD132/676a
BD135
BD136 30p
BD176 25p
BD182 £1.00
BD202 60p
BD203/204 pair £1.25
BD204 60p
BD207 30p
BD221
BD222
BD226
BD233
BD235
BD238
BD239
BD243a
BD250a
BD252
BD253B
BD33I
BD332
BD416
BD433
BD437

10p
10p
20p
10p
10p
10p
10p
10p
10p
30p
10p
10p
10p
25p
10p
10p
10p
10p
lOp
10p
10p
10p
10p
10p
10p
10p
10p
25p
50p
25p
50p
60p
25p
30p
30p
25p

20p
30p
20p
30p
30p
30p
15p
30p
30p
20p
50p
20p
20p
25p
25p
25p

CA3146 £1.00
CA920AE £1.00
CA1310 50p
CD4510 30p
CBF16848 50p
DM7492 50p
HEF4001 10p
HBF4011AF 10p
HEF4016 15p
HEF4053B 30p
M913 £2.00
M1024 £2.00
M1025 £2.00
MC476p
MC1307 75p
MC1327 £1.25
MC1330 75p
MC1349 50p
MC1352 £1.00
MC1358
MC14001 10p
MC14002 15p
MCI4013 25p
MCI4016 25p
MC14066BCP 30p
MC14069 15p
MC14514 50p
MC1748 80p
MCM2I14 £1.00
NE5I 1NE £1.00
MEM4956PT £1.00
MM5387 £1.00
MM561 I £1.00
MM5840 50p
N64100 £1.00
NE545B (Dolby) 75p
NE555P 60p
NE555 60p
IL -I 30p
OPT600 30p
OPT601 30p
SAA6I 1 £1.00
SAA661 £1.75
SAA1020 £4.00
SAAI021 £4.00
SAA1024 £2.50
SAA 1025 £2.50
SAAI 073 £3.00
SAA1074 £3.00
SAA1075 £3.00
SAAI124 £2.00
SAA1130 £2.50
SAA1174 £3.00
SAAI 176 £3.00
SAAI 250 £3.00
SAA1272 £3.00
SAA1276 £3.00
SAA5000 £L50
SA A5000A £1.50
SAA5010 £3.50
SAA5012 £3.50
SAA5012A £4.00
SAA5020 £3.50
SAA5030 £5.00
SAA5040 £3.50
SAA5040A £4.40
SAA5050 £3.50
SAFI039 £2.00
SAS560 £1.00
SAS570 £1.00
SA5660 £1.00
SAS670 £1.00
SL901B £4.40
SL9I 8-
SL917 MOD

£6.00

TAA320A 50p
TAA470 £1.50
TAA550 25p
TAA570 75p

Filters
5-5MHz
6MHz
BFU455K

TAA61 I
TAA6f I

£1.50
£2.00

BTT6018-
ML237B 51.50

TAA661 £1.75 BTT8I 24 £1.00
TAAfi41 £1.50 B178224 £1.00
TA71E7 50p UA783P3C 40p
TA7315AP cop Semiconductors
TA7607AP 40p BTIOOA/02
TA7609P 50p BT106 81.20
TBAI20A 40p BT106 Plastic 50p
TBA120AS 50p BT109 81.00
TBA I 20SA 40p BTI38/10A 70p
TBA120B 40p BT146 30p
TBA I 20SB 40p TCA270 £1.00
TBA120SQ £1.00 TCA270Q £1.00
TBAI2OU 50p TCA940 £1.00
TBA120C 40p TCA4500A £1.00
TBA1441 £1.00 TCA640 £1.00
TBA231 75p TCA660 £1.00
TBA395Q 50p TCA270S £1.00
TBA396Q £1.00 TCA270SQ £1.00
TBA396 75p TCA740 £1.00
TBA440P £1.00 TCA800 £1.00
TBA1440C £1.00 TCA830 £1.00
TBA48OQ £1.00 TCA940 £1.00
TBA510 £1.00 TCA4500A £1.00
TBA5100 £1.00 TCEP100 £2.25
TBA520 £1.00 TCE120C0 £1.00
TBA530 £1.00 TDA440Q £1.00
TBA540 £1.00 TDAI003A £1.00
TBA540Q £1.00 TDA1010 £1.00
TBA550Q £2.50 TDAI 060A £1.50
TBA560CQ £1.00 TDAI151 30p
TBA560C £1.00 TDAI170 £1.00
TBA570 £1.00 TDAI 190 £1.00
TBA625 £50p TDAI327A £1.00
TBA641BXI £2.00 TDA1412 30p
TBA651 £1.00 TDA2010 £1.00
TBA673 £1.00 TDA2140 £3.50
TBA720A £1.00 TDA2522 £1.00
TBA7500 £1.20 TDA2532 £1.00
TBA780 £1.50 TDA2540 80p
TBA800 40p TDA2541 £1.00
TBA8105 70p TDA2575A £1.00
TBA820 70p TDA2581 £4.00
TBA890 £1.00 TDA2590 £1.00
TBA900 £1.20 TDA2593 £1.00
TBA920 £1.50 TDA2560 501)

TBA920Q £1.50 TDA2600 £5.00
TBA950 £1.00 TDA2653 £1.00
TBA990Q £1.00 TDA2002 £1.00
TBA 1440 £1.00 TDA2640 80p
TMS1000NL £4.00 TDA2680 £1.00
TMS1943NL £2.00 TDA2690 £1.00
TMS9980 £4.00 TDA2593 £1.00
TMS9901 £2.00 TDA3I90 81.00
TMS2716' x2.00 TDA3500 £2.00
TMS3529 £2.00 TDA3560 £3.50
TMS4014 £1.50 TDA357IQ £1.50
TX0I2 £5.00 TDA3950 £130
TMS9902 £3.00 TDA9403 £3.00
UPD21I4C 4K SN74LS 125AN 30p
RAM 75p SN74LS32 15p
ULN2216 75p SIL45I6 50p
SN29848 50p SNI6861 50p
SN74107 £1.00 SN16862AN £1.00
SN7472N 20p SN16964AN 50p
SN 75 I 08AN £1.00 SN29764 £1.00
SN76001 £1.00 SN297728N 50p
SN76003 £1.00 RGP3OG 10p
SN76018 £1.00 MPSA43 10p
SN76008 £1.00 M113005 30p
SN76023N £1.50 MJE5IT 25p
SN76033 £1.50 MJE340 28p
SN761I5 50p MJE660 25p
SN7613I 50p MJE661 25p
SN76226 £1.00 MJE3055 £1.00
SN76227 60p MJE2801 30p
SN76228N £1.00 MJE2955 50p
SN76532N 50p MJEI3005 30p
SN76544N £2.00 Sanikron Diode
SN76545 £3.50 SKE2G2/04 30p
SN76546 Transistors
SN76550 30p A1222 15p
SN76552 30p A1223 15p

SN76650 50p AC121 15p

SN76660 40p AC 128 15p
SN76620AN 50p AC151 15p

SN76666 £1.00 AC131 15p

SN76707N 75p AC 138 15p
SN76708AN 75p ACI52 15p

SN76720 ELM) AC153K 15p
ML231 £2.50 AC142K 15p
ML232R £1.20 AC 169 15p
BTT6016 £1.20 AC176 15p
ML236E £1.50 AC176K 15p
ML237B £1.50 AC178K 15p
ML238B £3.50 AC 179 15p
ML239 £3.00 AC186 15p
BTT822 £1.00 ACI87K 15p

15p
30p

5p

Thyristors
BTI 19
BTI20
BRC4443
G I 1 Thyristor
Decca 80-100

£1.00
£1.00

75p
60p
60p

Thermistors
VAII04 35p
ITTP7266312 15p
PTH451 AOR 15p
PT37P Fits Pye & Bush 25p
PT34 20p
Degausing Thermistor (fits
most sets) 20p
GEC Double Thermistor 75p

3 Pin Blue Thermistor (Sts
most sets) 20p

BLY49 50p
I.C. Heat Sink 20 for £1
20 xT05 Heat Sink £1.00
T4040 Clock Display £1.00
CVC 9 power supply
board £1.50
CVC 20/2 maim panel £2.00
FED4/1220/4 3 pin ITT I.
MFD 4 Amp Maim Filters5Op
ITT Mains Filter .1/250v/
CVC 20 to 45 chassis 50p
Pots 10 k with Switch 25p
Pots 47 k with Switch 25p
Mullard Surface Wave Filter
RW I53P Colour TV
Filter 40p
Mullard Surface Wave Filter
RW 154 Colour TV Filter 40p
GI I Line Scan P.C.B. £1.00
ELC 1042 P.C.B. 30p

Crystal T/V
T/V 4.433-619KHz

50p
6 MHX Crystal 50p
8.8867-238KHz Min

50p
Miniature ITT 6meg

75p

AC 188 15p
AC188K 15p
ACYI8 20p
ACY21 25p
AD143 50p
AD149 50p
AD161/162 pair 40p
AF139 25p
AFI81 £1.00
AF239 25p
AF367 25p
AL102 £1.75
AU I 13 £2.50
BC161 30p
BD138 30p
BD229 20p
BD437/438 on
heat sink 60p
BD507 50p
8D509 30p
BD5I0 30p
BD517 30p
BD519 30p
BD534 30p
BD535 30p
BD544D 30p
BD562 30p
BD595 35p
BD6I0 40p
BD646 50p
BD676A 30p
BD678 50p
BD681 25p
BD807 20p
BD948 30p
BDX32 £1.25
BFI 15 20p
BF121 20p
BF127 20p
BF137 20p
BF157 20p
BFI60 20p
BF161 20p
BF164 60p
BFI78 25p
BF179 30p
BFI 80 20p
BFI81 20p
BF182 20p
BF184 20p
BFI94 10p
BF195 10p
BF196 10p
BFI97 12p
BF198 10p
BF199 10p
BF200 20p
BF222 10p
BF224 15p
BF238 20p
BF240 16p
BF244 40p
BF245b 20p
BF256 10p
BF257 20p
BF258 25p
BF259 25p
BF262 15p
BF263p 25p
BF264 15p
BF27I 10p
BF273 10p
BF274 10p
BF324 25p
BF355 30p
BF362 20p
BF363 15p
BF367 15p
BF391 15p
BF394 10p
BF419 30p
BF423 15p
BF448 30p
BF450 20p
BF458 30p
BF459 30p
BF468 30p
BF469 30p
BF470 20p
BF480 50p
BF594 10p
BF597 10p
BF694 10p
BF757 30p
BF758 30p
BF760 30p
BF761 30p
BF858 30p
BF87I 30p
BFR79 15p
BFR39 15p
BFR52 7p
BFR61 25p
BFR8I 15p
BFR87 10p
BFS60 10p
BFT34 15p

I.C. Holders DIL - DII.
42 Pin x5 £1.00
28 Pin x 5 80p
16 Pin it 10 70p
24 Pin x5 75p
14 Pin x 10 70p
18 Pin x 10 80p

DIL - QIL
16 PM x 10 E1.00
18 Pin x 10 £1.00
28 Pin x4 Ei.00

QUIL - QUIL
16 Pin x 10 £1.00

iv
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