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MANOR SUPPLIES
NEW MKV PAL COLOUR

TEST GENERATOR FOR TV & VCR.

TEST

DEMONSTRATIONS
AT 172

WEST END LANE

IIII1 11

%%Me.
11.1a.m.o.

* 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, standard parts. Only 2 adjustments. No

special test equipment required.
* Mains operated with stabilised power supply.
* All kits fully guaranteed with back-up service.
* Also available with VHF Modulator.
Price of Kit £70.00
De Luxe Case (10" x 6" x 21") £7.40
Optional Sound Module (6MHz or 5.5MHz) £3.90
Built & Tested in De Luxe Case including Sound Module

rSPECIAL TEST1 £105.00
REPORT 1 Post/Packing £2.50

I 'TELEVISION' 1
I DEC. 1982 I Add VAT 15% TO ALL PRICES

PAL COLOUR BAR GENERATOR (Mk4)
r 4TH 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
£30.00. DELUXE CASE £7.40. BATT HOLDERS £2.80.
MAINS SUPPLY KIT £4.20 (Combined P&P £2.20).

MK 4 DE LUXE (BATTERY) BUILT & TESTED £58.00 + £2.20 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £68.00 + £2.20 P & P.
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5.75.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

(ADD VAT 15% TO ALL PRICES)

MANOR SUPPLIES TELETEXT ADAPTOR KITS (LESS CASE)

MK 1 (Texas XMII) remote control £120.00 p.p. £3.00.
MK 2 (Mullard) infra red remote control £150.00 p.p. £3.00.
Further details on request. Tel 01-794 8751/7346

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

TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF

TECHNICAL EXPERTS

TELEVISION MAGAZINE PROJECT PARTS. COLOUR PORTABLE, MONO
PORTABLE, MONITOR, TEST GENERATORS, ETC.

THORN TX10 Teletext Interface Panels suitable for Mullard Decoders £2.50
p.p. £1.00.
THORN TX10 Facia Control Panel incl. Remote Control receiver £7.50 p.p.
£1.50.
THORN TX10 type Remote & Tuning Control Panel £9.40 p.p. £1.50.
THORN TX10 Series Facia Control Panel with 8 position Channel Selector
£5.00 p.p. £1.50.
PHILIPS UHF Modulator (Audio & Video Input) £15.00 p.p. f1.00.
SAW FILTER IF AMPLIFIER PLUS TUNER complete and tested for T.V.
Sound & Vision. £28.50 p.p. f1.20.
THORN TX9, TX10 Saw Filter IF Panel. £8.50 p.p. 80p.
PAL DECODER KIT for RGB Monitors £27.00 p.p. £1.00.
SPECIAL OFFER TEXAS XM11 Teletext Decoder New & Tested at
reduced price. £40.00 p.p. £1.60.
TELETEXT 23 Button De -Luxe Handset with 5 yds Cable. £6.80 p.p. £1.20.
XMII Stab. Power Supply. £3.80 p.p. £1.20.
CROSS HATCH UNIT KIT, Aerial Input type, incl. T.V. sync. and UHF
Modulator, Battery Operated, also gives Peak White & Black Levels, can be
used for any set. £12.00 p.p. 80p. (Alum. Case £2.55, De Luxe Case £6.80 p.p.
£1.40.) ADDITIONAL GREY SCALE Kit £2.90 p 45_p.
UHF). SIGNAL STRENGTH METER KIT £20.00 VHF version also avail-
able Alum. Case £2.55. De Luxe Case £7.40 1.80.
CRT TESTER & REACTIVATOR PROJECTpp. KIT For Colour & Mono
£28.00 p.p. £2.80.
BUSH Z718 BC6100 series IF Panel £5.00 pp. 90p.
BUSH A816 IF Panel (Surplus) £1.65 p.p. 90p.
DECCA 80 Series IF, Frame, T.B. £5.00 p.p. £1.40.
GEC 2040 Convergence Panels, Decoder Panels, £2.50 p.p. £1.80.
GEC 2040 IF Panels £2.80 p.p. £1.60.
GEC 2110 Convergence Panels f.5.00 p.p. £1.80.
GEC "20AX" Senes Switch Mode Power Supply £5.00 p.p. £1.80.
PYE 691-7 CDA Panels. Makers tested stock. £6.00 p.p. £1.45.
PYE 725 T.B. Unit. Makers tested stock. £20.00 p.p. £2.80.
THORN TX9 Panels ex factory for small spares. Includes I.Cs & Semiconduc-
tors etc. £5.00 p.p. £2.00.
THORN TX9 Panels salvaged ex factory for spares incl. LOPT & Mains
Transformers. £10.00 p.p. £2.80.
THORN TX9 Panels ex factory salvaged complete cond. £20.00 p.p. £2.80.
THORN TX10 T.B. Panels salvaged ex factory. £15.00 p.p. £3.00.
THORN TX10 IF/Decoder Panels salvaged ex factory. £15.00 p.p. £2.00.
THORN 3000/3500 Power supply unit. New cond. £10.00 p.p. £2.80.
THORN 8000/8500 IF/Decoder Panels salvaged £3.20 p.p. £1.80.
THORN 8000/8500 Frame T.B. Panels salvaged/spares £2.50 p.p. £1.40.
THORN 9000 Series Control & Receiver Unit £6.80 p.p. £1.80.
THORN 9000 IF/Decoder Panels Salvaged. £5.00 p.p. £1.60.
THORN 9000 Series. Long panel facia unit incl. 6 Position Channel Selector
& Loudspeaker £6.00 p.p. £2.00.
PHILIPS G8/G9 IF/Decoder Panels for small spares £1.50 p.p. £1.40.
G8 Decoder Panels salvaged £3.80. Panels for spares £1.75 p.p. £1.40.
G9 Scan Panel. Basic PCB in Fibreglass £14.50 p.p. £1.80.
G11 Frame Panels, IF Panels £18.00 each p.p. £2.00.
GRUNDIG 8630 Series Varicap Tuners £5.00 p.p. £1.00.
VARICAP. U321, U322, ELCI043/06, ELC1043/5 £6.80 p.p. 80p. G.I. type
(equiv. 1043/05) £3.50 pli 80p. Makers Varicap Controls PYE CT200 4PSN
£7.50, BUSH 4PSN £4. DECCA 4PSN £5.80 p.p. 80p.
SPECIAL OFFER ELEVEN POSITION Varicap Control Unit UHF/VHF
£1.80 p,.p. £1.00.
BUSH 'TOUCH TUNE" Varicap Control Z179, Z718 types £3.80 p.p. 95p.
VARICAP UHF -VHF ELC2000S, ELC2060 £9.80, BUSH £7.80 p.p. 90p.
VARICAP VHF MULLARD ELC 1042, PHILIPS, £6.90 p.p. 80p.
UHF/625 TUNERS, many .different types in stock. DECCA Bradford 5
position, MULLARD 4 position £2.50, .TAP Rotary £4.80 p.p. £1.80.
TV SOUND IF Panels £6.80 p.p. £1.0( .
LOPT TESTER, Service Dept approved £15.50 p.p. £1.20.
LOPTS New and guar. P/P Mono £1.35, Colour £1.50, Bobbins 80p.
BUSH 161 to 186 (twin panel) £5.90
BUSH, MURPHY 774 series £8.50
BUSH, MURPHY A816 series £8.50
FERG., HMV, MARCONI, ULTRA
950, 1400, 1500, 1580, 1590, 1591 £5.90

R.B.M. A823 £4.90
R.B.M. Z179 £9.80
R.B.M. T20, T22 £9.80
R.B.M. T20, T22 Bobbin £5.60
DECCA Bradford (state Mod No) £8.80

THORN 1600, 1615, 1690, 1691 £9.15 DECCA 80, 100 £8.80
GEC 2000 to 2038 series £6.80 GEC 2028, 2040, 2100 £5.80
GEC series 1 & 2 £8.00 GEC 2110 series £10.60
INDESIT 20/24EGB £7.65 ITT CVC 5 to 9, CVC20 £9.80
ITT/KB VC200, 300 £7.65 ITT CVC25, CVC30 series £8.80
MURPHY 1910 to 2414 (twin panel) £5.90 PYE 691-697 (state model no.) £10.00
PHILIPS 170, 210, 300 series £7.65 PYE 713, 715 £6.80
PYE, INVICTA, EKCO, FERIL PYE 725 (90°) 731 to 741 £9.20

368, 169, 569, 769 series £7.65 PHILIPS G8 £8.80
SPECIAL OFFER PHILIPS G9 £10.80

DECCA 20/24, 1700, 2000, 2401 ...£3.80 PHILIPS 570, 571 £6.80
GEC 21141/Junior Fineline £2.80 THORN 3000/3500 SCAN, EHT £6.90
PYE 40, 67 £1.75 THORN 8000/8500/8800 £12.90
KB VC ELEVEN (003) £1.75 THORN 9000 to 9600 £12.90
KB VC1 42.80 THORN 9800 £19.05

OTHERS AVAILABLE, PRICES ON REQUEST. ALSO LOPTS.
TRIPLERS Full range available. Mono & Colour.
Special Offer: Thorn 8000 (2 lead) EHT Tray £2.80 p.p. 80p.
TRANSDUCTORS suitable for G8, A823, Bradford etc. £1.50 p.p. 60p.
6.3V CRT Boost Transformers for Colour & Mono £5.00 p.p. f 1.20.

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

LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
Telephone 01-794 8751, 794 7346

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.

NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead British Rail Sins. (Richmond, Broad St) (St Pancras, Bedford)

W. Hampstead (Brit Rail) access from all over Greater London.

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD VAT 19.. To ALL PRICES



COPYRIGHT
IPC Magazines Limited, 1984, Copyright in

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

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

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

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

BACK NUMBERS
Some back issues are available from the
Post Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF at £120p 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").
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641 Leader

642 System A Modulator David Looser
A high -quality vision and sound modulator to provide
Band I signals.

644 Renovating the Philips N1700 Freddie Archer
Notes on keeping these high -quality machines in
operation.

647 A Look at Monitors, Part 1 Eugene Trundle
Monitors are playing a much larger role nowadays,
with the need for various special displays. This part deals
with basic performance requirements.

652 VCR Clinic
Reports on VCR servicing from Derek Snelling, Steve
Beeching, T. Eng. (C.E.I.), M. S. Barakat, Les Harris, Ian
Hutton amd John Coombes.

654 Letters

655 On being fooled Les Lawry -Johns
Even chassis you know well can come up with faults to
try your patience. There's also Tinker Tim who does the
same thing.

656 Teletopics

658 Panoramic Spectrum Display Denis G. Mott
Interfacing a tuner and scope to get a panoramic band
display. Useful for band scanning and tuner alignment.

659 Pre -War Television Harold Peters
What it was like during those three years when London
had the world's first regular TV broadcasting service - the
sets, the programmes and the development of the
system.

661 Next Month in Television

662 Servicing the Grundig 2 x 4 Super, Part 4 Mike Phelan
The motor connection board and the mechanics.

666 Long-distance Television Roger Bunney
Reports on DX conditions and reception and news from
abroad.

669 TV Fault Finding
Notes on TV servicing problems from Mick Dutton,
Graham Colebourn, B.Sc., Malcolm Burrell, P. J. Bradford,
Nick Lyons, M. S. Barakat, John Coombes, Robin D.
Smith and Philip Blundell, Eng. Tech.

672 VCR Servo Systems, Part 2 Eugene Trundle
The development of more complex techniques from
dual -loops to four -loop systems, digital servos and trick -
mode operation.

677 Book Notices

678 Service Bureau

679 Test Case 262

OUR NEXT ISSUE DATED NOVEMBER WILL
BE PUBLISHED ON OCTOBER 17
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TRADE

P. V. TUBES
HAVE MOVED

ABBEY STREET,
COUNTER OPEN

your order

Buy with

Just phone

through. we ANIL
do the rest. '''"'"6.4""'"

Telephone: Accrington (0254) 36521
Accrington (0254) 32611

Telex: 635562 Griffin G (For P.V.)

SUPPLIERS
OF TELEVISION COMPONENTS

COUNTER CLOSED WEDNESDAY p.m.
ACCRINGTON,
MON-FRI

Willi l AYC ARD

ILIIIII

TRADE
LANCS

9 a.m.-5 p.m

BB5 lEE.
SAT 9.30 a.m.-5 p.m.

VARICAP TUNERS SWITCHES & ACCESS. DID YOU KNOW WE'VE GOT PHILIPS KT3 SPECIFICS

ELC1043-05 8.40 On/off gen. purpose 4A 75

ELC1043-06 8.40 G8 on/off
ELC2003 16.50 G11 on/off 1.56138

LOTS OF NEW THINGS! KT3 osistor 1 50
SPECIFIC COMPONENTS

Mains electrolybc 225/25 380V 2.50 Philips G8 knobs sm/Ig 50

90° transductor
Decca speaker 16R 4.50 Selector unit Mod. 933

2.60
13.42

Philips G8/G9 10.50 G11 on/off remote 1.58 8R 3.75 On/off sketch Mod. 933 3.20 Thorn 1591 speakers sm 4.10

Pnilips Gil (U321) 8.50 Gen. purpose rotary 66 B+K tube bases Dynascan
Tripler 10.65

Ig 4.50

U322 7.20 Thom Tx 9/10 1.06

U341 9.50 GEC 2040 98
No. 3 9.50 No. 13 11.11

Luminance chroma panel
24.00 Thorn 1500 controls 59

2003 IF module
14.95 390K frame 470K line contrast 1k5 each

Thorn 1691 17.90 Thorn 1501 push 2.90 No. 6 11.08 No. 14 16.78 U321 IF module 13.50 Focus control Thorn/GEC 1.83

Rank 120 13.00 Rank tuner buttons No. 8 10.08 No. 23 13.86 R.G.B. panel 10.30 Thorn 9000 focus unit 5.95

Thorn focus 4.75

PUSH BUTTON ASS.
1rx4 , rxr, 2"xr 35
Rank drive cams 15

L5 7"k 3r speaker 4.25 Sound panel 8.50 8500 unit

Power panel 10.60 Thorn Tx10 focus cont. 9.00

Dense 4 way GEC 2110 tuner neons
C12 computer cars. 30 Mains input panel 14.30 Decca bridge trans. 1.97

.,6._88

6 way 4.,V. Thorn 3500 Al beam
70 C18 computer Gass. 33 Line sync panel 10.20 Decca 30 wide) cont. 50

GEC 2110 6 way L.:! GEC 2110 Al cont. R/B/G 58 51" floppy disc s/s s/d 1.61 Mark II chrome panel 16.50 Decca 2M2 HT cont. 25

GEC Slim 6 way 6.50 ITT CVC5 on/off 1.24 15R fused G9 55 Sound module
0.50 Rank 120 focus cont. 2.20

GEC/ITT/PYE 7 wa 14.50
ms.

LOPT
9.70 Pye 731 HE choke 6.50

Pye 4 way (713/15 9.00
G11 line lin coil 2.95 Focus unit 3.50 Delay lines DL20. DL60. DL700.

Pye 6 way (207/71) 16.00 G11 pot G2 R.G.B. 5.30 DL50 2.20

Pye 697 repair kit 9.00 Gll line scan panel 54.00
K30 SPECIFICS CRT tube base 70

Pye 725-735 11.00 EAGLE MULTIMETERS K30 LOPT 17.50 EHT final anode cap 53
37.50

Philips G8 (early) 13.50 KEW 7N 5.25
Gil power panel K30 focus unit 2.90 6.3V CRT boost trans. 5.80

Philips G8 (late) 13.90 KEW 14 7.95 Gil timebase panel 37.50 K30 EHT lead 5.90 Focus rod 1.25

Rank A823 10.75 KEW 20 14.50 Gil bridge trans. 97 Selector unit 1002 (early) 11.20 Focus holder 2.00

Rank T20A 9.75 EM5 11.95 G11 EW correc. coil
1.95 TMS 1000 panel 1234 13.00 AFC unit G8 8.82

Hitachi 4 way 10.75 EM20A 15.95
Eum decoder panel 1234 46.00 IF gain module 9.00

1.50
Philips GII unit 23.00 EM10 13.95

G11 final anode lead Power supply 1234 23.50 C.O.& panel 20.00

Philips KT3 14.50 EM50 17.95 Gil focus unit 5.80 Al gun switches 70 G8 rear cony) panel 23.00

Philips KT30 10.30 MM50 27.95 Bench G11 39R 3W resistor 60 On/off switch 2.60

ITT CVC 8/9 (mod) 12.00 MM100 39.95 Meters G11 RGB 106 diodes
50 Selector unit 1002 (late) 9.90

ITT 6 way with VCR 9.90 MMT20 17.95
Hand set 1201 14.50 SPARK GAPS

Thom 8800 6 way round 7.50 MM150 74.95
Labgear CM7091 UHF/VHF colour bar Hand set 1234 14.50 Dacca 100 52

Thorn 9000 unit 10.60 11206 6.95 Digital gen. 116.00 Diode ZTX 33B 90 0.75 pf 1.50

Thorn 9000 sketchbook 2.90 MMC100 17.95 Case Televerta up converts 37.20 DL 20 delay line 2.20 0 01 pf 32

SERVICE AIDS ANTEX SOLDERING EQUIPMENT SUNDRY EQUIPMENT Solda Mop Stnd. 74 Specific Video Leads (please state

SERVISOL Freeze -It 1.02 C15W Iron 240V 4.41 Test Lead Set 4.20 S4decliners sm.
1.20 models) 4.25

SUPER SERVISOL 92 0240 Element 1.80 Degaussing Coil Stick
17.00 Long Nose Pliers 1.20 Universal Video Lead Kit 6.00

SERVISOL Foam Cleanser 89 Bits 102 90 Signal Injector 4.00
SM Torch 42 EHT Cable per mtr 25

SERVISOL Elastics Seal 1.00 106 90 Quick Set Adhesive 75

SERVISOL Sihcone Grease 1.08 820
go Elect. Circuit Tester 1.50 Sm. Neon Screwdnver 40

SERVISOL Tubes Silicone Grease 1.64 821 90 5A Choc Bloc (12) 40 Lg. Neon Screwdnver 65 PLUGS

SERVISOL Aero Klene 84 0517W Iron 240V 4.41 Fuse Wire 5A, 15A, 30A 05 Min. Screwdnvers 15 Phono Plugs 12

SERVISOL Aero Duster 1.10 CS240 Element 2.25 4 -way 13A Mains Conn. 5.00 Antistatic Foam (12" sheet) 75 DIN Plugs 3 pin 22

SERVISOL Excel Polish , 88 Bits 1100 90 Safe Block (mains) 7.00 I.C. Inserters 1.18 4 pin 22p

SERVISOL Video Head Cleanser 82 1101 90 13A Plug Top (box 10) 4.80 180° 5 pin 20p

Super 40 1.50 1106 90 Portable Oscilloscope 155.00 stnd 5 pin 20

Fire Extinguisher 6406 2.50

Heat Sink Compound 25G 1.08
0825W Iron 240V 4.59
XS240 Element 2.25

10.90 Car Aerial Plug 18

10.90

Shcone Rubber Tube 1106 2.98 Bits 50
90 Probes (x1) 2.5mm Jack Plug 14

DATA BOOKS (Zero VAT)

Solda Mop standard reel 74 51
90 CRT Tester/Reuven. 172.00 3.5mm Jack Rug 14

1VT A 3.75

ELECTROLUBE PRODUCTS
Temp. Controlled
30W Iron CSTC 10.50

KHP30 Meas. Probe 30kV 32.00 80 -Z only Stand Jack Plug 20

Bell Wire (100m) 5.00 NT 80 2N -2S only 4.00 Stereo Jack Plug 36

Elerolube Adhesive 62 40W Iron XSTC 10.50 Mains Cable (circular 100m) 1VT 80/80 A -2/2N-25 (pair) 7.50 Coax Plugs each 18

Electro-Mech l

solvent 1.62
ubricant 1.49

Elect. cleaning
Freezer

1.49
Unit for above TCSU1 32.64
Stand 2.00

(2 core) 10.75 LIN IC Books (data only not equiv ) ten 1.80

(3 core) 13.25 LIN1 5.95 PL259 40

Foam cleanser 1.12
MLXS Auto Repair Kit 6.30 Factory nscon Avo meters 99.00 LIN2 5.99 Reducers for PL259 16

Heat transfer compound 1.14
Avo Batteries 2.20 2M Fly Lead 70 Line Connectors 16

Sihcone compound 1.94
Vero Board 2.59 4M Fly Lead 1.20

Special contact fluid (Snorkel') 3.20
Isolating trans. 500vA 240V 40.00 10M Fly Lead 1.90

Permagard 1.52
WELLER Solder 5003 7.00 Figure 8 Mains Lead 62 CASSETTE DRIVE BELTS

Elec. mech. lubricant pen
74 Heat gun 12.00 D.I.Y. Solder 45 Computer to N 97 35m 35 46mm 37 57m 37

Heat gun bps (pair) 57
3/16' Iron bps 25W (MT5) 57

Solder Sucker 6.50 7 pin din to 5 pin din 98 66m 39 71 m 43 76m 43

Nozzles 81 5 pin din to 5 pin din 98 90m 43 110m 59VIDEO
Video are kits 3.50
VHS E30 video tape 3.06
VHS E60 video tape 4.00
Scotch E120 video tape 5.00 LABGEAR

OFFICIAL ORDERS P.V. MICROCOMPUTER CENTRE

E180 video
Beta L500 vide3 tape

4.90 CM7061 Power Unit 12V 10.704.50
tape

Beta L750 video tape 5.80SpectrumCM7062AugReg. Power Unit 12v 11.67
CM7060 MHA 10db 12V W/B 9.39

Phihps VCC24048K6.20 CM7065 VHF/UHF MHA W/B 12V 13.66

ACCEPTED FROM
SCHOOLS, LOCALring

AUTHORITIES ETC.

Why not pay us a visit and see our range of Micros, Software Books and Peripherals. Please

for prices.
16K Vic 20 Sharp We are also authorised dealers for the

Commodore 64 Oric BBC Micro and accessories.

Philips VCC 360 8.30 CM7067 UHF 12V MHA (Specify A -B or
Phihps VCC 480 10.21 0/01 10.21
Philips LVC 1700 15.10 'CM7068 UHF 12V MHA High Gain (Specify
VIDEO HEADS A -B or C/D) 15.19

WE HAVE A FULL COMPUTER BOOKS ZERO VAT
RANGE OF AERIALS
AND ACCESSORIES

30 Hour Basic 5.95

3HSS VHS
, 

,3`.4.1 CM7063 Behind Set UHF Amp.
4HSS VHS ''''' MinS) 12.13
PS3B Beta/Sony 42.00 w-b Behind Set UHF Amp. (BatteyM70Dk
VIDEO RECORDER HEADS e.g. Caravans) 9.92

FROM TRADE COUNTER
100 Programmes for BBC 6.95

BBC Micro for beginners 6.95
AERIAL EQUIPMENT Introducing The BBC Micro 5.95

Plastic Tape
50

.
Philips V2000 55.00.CM7043 Second Set Amp. UHF 11.54 F.M. Plugs 25 Hobbit (book 8. cassette) BBC, ORIC, 64, Spectrum 14.95

Philips 1700 ` " CM7093 Behind Set UHF Amp. 3" Set Top Aenal 2.30 35 Educational Programmes for BBC 6.95

Video lamps 1.30 Sets 14.54 Loop Aenal 1.00 Creating Adventure Programs on BBC 6.95

Video lamp holders 3.30 CM7063 Dist. Amp. VHF/UHF 17d /out-
VCR DRIVE BELTS put 12V 20.10

Mast Amp/Power Unit WB 18.00 6502 Applications 11.95
Aerial Isolator Kit 2.08

22.5 mm 80 CM7108 VHF/UHF 8+1 Dist. Amp. 41.20 Attenuator 6dB, 12dB, 18dB 1.80 Spectrum Hardware Manual 5.95

50.5 mm 82 CM9700 27mhz CB Suppress. 3.65 27MHz Filter 50dB 2.10 Spectrum Machine Language for beginners 5.95

52.5 mm 84 CM6011 Outdoor Splitter (2 way) Cable Clips 7mm per 100 1.18 Spectrum Micro Drive Book 5.95

71 mm 86 W/B 7.46

80 mm 88 CM9003 Flush Single Outlet 1.40
Single Outlets 80 Spectrum Games Companion 5.95
Surface Splitter 1.70

100 mm 1.54 CM9010 Rush Twin Outlet 1.66 A Splitter
70 Spectrum Rom Dissasembly 9.95

109 mm 1.56 CM9034 UHF Group Filters with DC ICOM Coax 15.00 60 Games 8 Applications for Spectrum 4.95

127 mm 1.60 Through Pass (state A/B/CD) 6.97 Coas Plugs per 101.80 Brainteasers for BBC/Electron 5.95

147 mm 2.10 CM6006 6 Way Passive Splitter 10.97
161.5 mm 2.14 CM7042 TV Games Combin. 2.88

1" U Bolts 30 Vic Revealed 9.95
J Bolts 25

Video head cleaner 90 CM9009 Rush N/FM Outlet 2.90
Vic for Children 5.95

AUDIO HEADS AND MOTORS CM7091 Col. Bar Gen. 116.00 ANTIFERENCE
Programmers Reference Guide Vic 12.50

Mono record/playback 4.32 $811 Splitter
1.91 50 Outstanding Programs for Vic 6.95

Stereo playback 4.79 COB11 Outlet 80 Comm 64 Programmers Ref. Guide 14.95

Stereo record/playback 4.99
Stereo record/playback (Dolby) 6.90 STATIONERY . 
Stereo record/playback (glass ternte Service CM Pad (100) )"

CS200 Combiner/Sphtter 3.03 CPM Bible 15.75

C31000 Combiner/Splitter 6.15 Getting Started with TI 5.95
PU1240 Power Unit 11.00

face) 10.95 Repair Ticket (100) 3.90,, UP1300 MHA 8.25 Texas Program Book 5.95

Mono/stereo erase 2.25 Job Card (100) ,t)4,.... XS2U Xtraboost -

11.83 Plus many more books for most home computers.

Electronlc/rotatIon clockwise motors Rental Payment Card (50) 21u
6V MD6515 4.95 Rental Agreements (100) 211,

4 way VHF/UHF Amp PLEASE ORDER FROM LATEST COPY OF HAG.
42.006 way VHF/UHF Amp

'

9V MD9516 4.95 H.P Agreements (100) 3.50 XG8 High Gain Aerial A-8-CD-WB 16.00
TO AVOID PRICE INCREASES

12V MD12517 4.95 Maintenance Agreement (100) 3.50
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T.T.L. 74LS SERIES
741800 58 74LS37
741502 58 74LS38
741503 58 741540
741504 58 74LS42
741505 58 74LS47
741508 58 741548
741509 58 74LS49

35
35
35
80
85
83
33

741592
741593
7415107
741S109
7415112
7415113
7415114

741510 58 741551 33 7415123
741511 58 741554 43 7415125
741513 37 741555 60 7415126
741514 46 74LS73 80 7415132
741515 33 741574 65 7415138
741520 35 741575 65 7415139
741521 35 741576 65 741.3151
74LS22 35 741578 65 7415153
741526 44 741583A 89 7415155
74LS27 35 74LS86 39 7415156
741530 35 741585 98 7415157
741532 35 741590 60 7415158

'4000 B' 40276 39 40696
SERIES 40286 64 40708
CMOS 4029B 90 40716

4001E3 21 4032B 1.04 407213
4002B 21 40356 80 4073B
4008B 72 403813 99 40758
4011B 21 4040B 72 40768
401213 21 404213 58 40778
40138 30 4043B 71 40788
40148 74 4044B 71 40818
4015B 76 40468 96 40938
40168 31 40478 70 40948
40176 66 4049UB 32 40998
40188 72 40506 32 41608
40206 76 40518 72 41618
4021B 70 4052B 72 41628
40228 70 40538 72 41636
40238 21 40608 96 45028
40246 50 40668 43 45058
402513 21 40688 22 45108

50 7415164 85 74L5259 1.70 7748L2
44 7415165 1.50 7415273 1.90

70 7415174 85 74152831:30 ,1'180,,,
80 7415175 85 741_5293 1.20 78L0511`"
85 7415191 1.02 7415352 1.40 ,,.
60 7415192 1.30 741.3353 1.40 40°,1-°,°,,
63 7415193 1.30 7415365 75 4.1-1,
83 7415194A 75 7415366 82 ,,"`"
65 7415197 95 7415367 1.65
85 7415240 2.20 74LS368 65 49"
85 74L5241 2.20 7415373 1.40 7908
55 74LS242 2.20 74LS374 1.55

79151.02 7415243 2.20 741_5393 1.20
78 74LS244 2.20 7415670 1.78 7'9'2'4°
65 7415245 2.30

79105
79112
79L15

22 4511B 76 4539B 77 79L24
22 45126 72 45416 96
22 4513B 1.68 45436 1.12
22 4514B 1.88 4551B 96
22 45156 1.88 45536 2.40
22 4516B 76 45546 1.20
80 45186 76 45566 48
22 45196 64 45606 1.76
22 45206 76 45618 74
22 4521B 1.68 45668
43 45226 88 45806

1.56 45266 88 45818 1.84 40 way 84
1.20 4527B 1.20 4582B 80

72 45286 88 45838 1.00 DIL to QUIL
72 45298 1.04 458413 so 14 way 32

72 453013 62 45858 88 16 way 34
72 45316 72 45976 1.84 18 way 37

72 45326 1.00 45986 2.40 ous. to QUIL
1.88 45368 2.64 45996 2.00 14 way 32

76 4538B 1.04 16 way 36

VOLTAGE

65 7415160 90 7415251 65 REG.

60 7415161 85 741S253 95 ,708,°5 78

80 7415162 4.04 7415257 1.20 121-" 78

58 7415163 85 7415258 95 7808
7878

78
78
78
68
68
68
68
98
98
98
98
98
98
98
72
72
72
72

I.C. SOCKETS
DIL to OIL

8 way 22
14 way 29
16 way 32
18 way 32
20 way 32
22 way 32

4..,,u 24 way 34
3.38 way 45

TEL: 54P. V. TUBES 36521/0232611

104 ABBEY STREET, ACCRINGTON
MAINS DROPPERS

DECCA 20 2.48
DECCA 27R/47R 1.40
DECCA 56R/6R8 1.40
R.B.M. M23 5611/68R 94
R.B.M. 161 82
GEC 2000/2018 70
GEC 27840 64
PYE 713/15 3R5/15/45R 1.80
PYE 725/31 3R0/56R/27R 1.84
PYE 725 56R/27R 1.04
PHILIPS 210/5050 30R/125R/2165

1.75
PHILIPS 210/5051 -/118R/148R 93
PHILIPS G8/5081 47R Section 50
PHILIPS 68/5083 2R2/68R 95
THORN 1400 1.20
THORN 1500 1.38
THORN 1600 1.77
THORN 3500 94
THORN 8000 1.24
THORN 85(X) 1.36
THORN 9800 1.30
DECCA 3R9 Modulohm 60

CRYSTALS
& FILTERS

6Mhz 74
5.5Mhz 74
4.3Mhz 1.30
8.8Mhz 1.30
9.94Mhz 6.00

10.692Mhz 6.00

NEW VALVES THER-
30F12 1.70 EF183 99 PCF800 1.38 P1508 2.90 MISTORS
DY802 98 EF184 1.09 PCF801 1.13 P1509/19 VA1104 75
DY86/7 66 EH90 1.02 PCF802 1.12 5.30 VA1040 75
ECC81 1.08 EL34 3.50 PCF805 1.80 PY88 81 VA8650 55
ECC82 98 E184 1.05 PCF806 1.30 PY500A 2.30 VA1039 35
ECC83 1.07 EY86/7 68 PCF808 1.63 PY800/1 69 GEC Dual
E0084 80 EY500A 1.50 PCH200 1.45 UCH81 2.25 Posistor 1.68
ECC85 98 EZ80/1 56 PCL82 1.20 UCL83 1.82 GEC Dual
ECC88 1.35 GY501 1.45 PCL84 1.20 UY85 1.35 2040
ECF80 80 GZ34 3.50 PCL86 92 P1.802T 4.00 (CIO) 1.98
ECF82 88 KT66 8.50 PCL805 1.09 401(06 5.30
ECH81 1.60 KT88 12.00 PD500 2.93 21LU8 3.00
ECH84 1.86 PC92 3.00 PEL200 1.86 17DW4A 1.60
ECL80 84 PC97 1.65 P1_36 1.87 3AT2B 5.00
ECL82 1.30 PCC85 85 PL81 94 128Y7A 3.75
ECL86 1.99 PCC805 1.40 PL83 1.43 12HG7 3.20
EF80 95 PCF80 1.00 PL84 84
EF86 1.96 PCF200 1.35 PL504 1.65

THERMAL CUT OUT
THORN 3000 2A Metal 1.60
GEC 2040 Metal 2.50
THORN 8000 Plastic 2.35

MULTITURN
POTS

1001(

GEC TCE
PHILIPS G8
DECCA, RANK

55
55

55

SERVICE
WITH A
SMILE

PHILIPS G9
PHILIPS G11
PYE 697 (Printed)
PYE 713/731
PYE 725 90°
PYE 169
DECCA 80/100
DECCA 1700
DECCA 1730
DECCA 2230
GEC 2110
GEC 2040
GEC 2200
ITT CVC 1-9
ITT CVC 25/30/32
ITT CVC 20
THORN 3000 EHT
THORN 3000 SCAN
THORN 8000
THORN 8500
THORN 9000
THORN 3000/3500
Mains 10.00
THORN 1591 8.68
THORN 1691 9.68
THORN TX10 12.50
THORN 1615 9.75
PHILIPS 1(13 7.70
RANK BUSHRANGER £10.00
PYE 741 8.20
THORN 9800 23.00
13+0 (2000, 3000) 12.70
B+0 (3000 EHT) 18.90

LINE OUTPUT TRANS.
R.B.M. T20A 13.95
R.B.M A774 Mono 11.74
R.B.M. Z179 15.00
R.B.M. Z718 22' 19.50
PHILIPS 320 8.70
PHILIPS 210/300 Mono 10.00

8.75

7.75
13.50
14.50
10.00
10.50
10.00

8.58
9.00
8.58
8.58
9.45
9.50
6.65

10.85
8.65
8.60
9.95
7.95

11.33
11.33
10.65

PHILIPS G9
Pye/Philips1(3 Tripler
PYE 691/3
PYE 713/4 Lead
PYE 713 Doubler 5 Lead
Philips/Pye KT3
PYE 731/725 7.60
R.B.M. M23 (plug in) AV 7.60
KORTING (similar to Siemens TVK1)

7.32
ITT KB CVC5/9 6.90
ITT KB CVC20/25/30 (Mallard) 5.95
RRI T20 6.80

RECTIFIER TRAYS
THORN 950 Mk II 4.25
THORN 1400 3 Stick 5.20
THORN 1500 3 Stick 5.20
THORN 1500 5 Slick 5.29
THORN 1600 4.95
THORN 3000/3500 7.98
THORN 8000 5.28
THORN 8500/8800 7.15
THORN 9000 7.93
DECCA 1730/1830 4.48
DECCA 30 6.76
DECCA 80 5.50
DECCA 100 7.50
UNIVERSAL ITT or REMO 6.00
GEC 21C0 7.40
GEC 2200 (20AX) 6.50
GEC 2040/2028 6.60
GEC 2110 Pre Jan '77 7.00
GEC 2110 Post Jan '77 7.00
PHILIPS G8 Short Focus Lead 6.75
PHILIPS G8 Long Focus 550 6.75

6.37
10.65

6.58
8.79
8.79
6.67

RECTIFIER STICKS
TV11 74 TV18 90
TV13 79 TV20 1.20

REPLACEMENT ELECTROLYTICS
PYE 169 (200/200/100/32) 3.40
PHILIPS 320 (400/400/200V) 2.74
DECCA 30 (400/400/350V) 3.40
DECCA 80 (400/350V)
DECCA 100 (800/250V)
DECCA 1700 (200/200/400/350V) 4.83
PHILIPS G8 (600/300V) 2.30
PHILIPS G9 (600/300V) 2.21
PHILIPS G11 (470/250V) 2.90
PYE 691/7 (200/300/350V) 2.70
PYE 731 (600/300V) 2.31
RBM A823 (2500/2500/3W) 1.66
RBM A823 (600/300V) 2.83
RBM Z146 (300/300/350V) 3.55
RR1 T20A (220/400V) 2.00
ITT CVC5/9 (200/203/75/25) 2.98
ITT CVC 20 (220/400V) 2.00
GEC 2110 (600/250V) 1.94
GEC 2040 (1000/2000/35V) 1.19
GEC 2040 (300/300/150/100/50) 4.10
THORN 3500 (400/40V) 30
THORN 950 (100/300/100/16/275V) 1.83
THORN 1400 (150/100/100/100/150/320V)

2.79
THORN 1500 (150/150/100/300V) 2.20
THORN 1503 (12/300V) 31

THORN 3500 (175/100/100/400/350V) 2.78
THORN 3500 (1000/63V) 86
THORN 3500 (1000/70V) 86
THORN 8000/8500 (2500/2500/63V) 3.38
THORN 8000/8500 (700/250V) 2.31
THORN 8000/8500 (400/350V) 2.56
THORN 9000 (400/400V) 3.28
GEC (200/200/150/50) 2.64
PHILIPS 69 2203/63V 1.25
THORN 4700 P/C 2W 1.20
THORN 1591/1691 4700/25V 1.20

3.97

Volta
61/3
101/

161/

25V

40V

CAPACITORS
AXIAL

Mid Price 63V
33 9

22 10
47 10

100 10
220 15
470 20

33 11
68 11

220 16
1000 27
3300 53

10 11 1001/
22 13
47 15

100 15
220 29
470 30 450

1000 55
2200 51
4700 98

10 10
22 10 500

400 48 600

Volts D.C.
250V 0.91mF
4001/ 0.22mF
6001/ 0.1mF

/000V 0.01mF
0.047mF
0.033mF
0.1mF
0.22mF
0.47mF

MIXED
DIELECTRIC

CAPS

84
29
38
24
46
33
35
66
98

1

2.2
4.7

10
15

22
47

100 23
220 37
470 49

1000 58
2200 94

10 13
22 15

12
12
12
11
12
13
19

47
100 36
220 70

1 33
4.7 30
10 30
22 65
33 75
10 32

1 41

1250V 0.1mF 59
0.91mF 1.15

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

2000V 0.0052mF 1.20

L.E.D's
5mm Red, Green. Yellow
T1 I Amber
T1 3mm Red, Green. Yellow
Flashing Red COX21

C0X22
3 Colour VJ18P
Panel Clips 3mm

5mm

14
22
14
62
66
76

4
4

DISC CERAMIC CAPS
(12kV)

39pF, 200pF, 400
150pF, 220pF,
180pF, 250pF

63V/100V
A range of pref. values 22pF-4700pF 8p

POLYESTER CAPS
250V 0 .01mF

0.1mF
0.22mF

400V 0.01mF
0.1mF
0.22mF

12p

12p

TANTALUM CAPACITORS
6.31/ 47mF 42

100mF 90

16V 10mF
22mF
47mF

25V 22mF

35V 0.1mF
0.22mF
0.47mF
lmF
2.2mF
4.7mF
10mF

CONVERGENCE POTS
3W/5R-6RB-10R-15R-20R
50R -100R -200R -500R

METRIC
CONVERGENCE POTS

PHILIPS G8
5R -10R -15R -20R -50R

22
28

1.03

46

13
13
13
13
17
26
57

60

60

FUSES

11" QUICK BLOW
100ma
250ma-500ma-750ma-1A
1.5A -2A -2.5A -3A -5A

11" ANTISURGE
250ma, 500ma, 600ma, 630ma, 750ma, 850ma,
1A, 1.25A, 1.5A, 2A 1.70
2.5A, 3A. 5A 2.70

20mm ANTISURGE
80ma 4.80
100ma 2.50
160ma, 200ma 2.20
315ma, 500ma, 630ma, 800ma, 1A, 1.25A, 1.6A,
2A 1.30
2.5A, 3.15A, 4A, 400ma 1.90

20mm QUICK BLOW
100ma, 250ma, 500ma, 630ma, 800ma 90
1A, 1.25A, 1.6A, 2A, 2.5A, 3.15A, 5A 60

1" MAINS
2A. 3A, 5A, 10A, 13A 1 00

STOP PRESS
Special Prices
51" Floppy Disc

1-10 10-40 50-90 100+
SS/SD 1.61 1.17 1.12 1.05
SS/DD 1.70 1.23 1.17 1.10
DS/DD 2.00 1.44 1.37 1.29

Per Pack
type of 10

73
60
60

NEW MONO TUBES
MULL. A31/510 110° 12' 18.50
MULL. A34/510 110° 14" 20.00
A50/120WR 110° 20' 15.00
A61/120WR 110" 24" 17.50
VEGA 12' 90° (Jay Types) 15.00
CME1520 (15" Mono) 15.00

MULLARD COLOUREX*
1 A47/343X 59.00
19' A49/120X 5
20" A51/110X
22' A56/120X
25" A63/200X
26" A66/120X
26" A67/120X
22' A56/500X
A51 570X
A56 510

53.00
46.00
55.00
60.00
62.00
50.00
72.00
60.00

A66 510 92.00
WHILE STOCKS LAST

1 year warranty Option on 4 years.
Quotes on delivery and glass

charges

REBUILT COLOUR TUBES
ALL AVAILABLE EX -STOCK ON GLASS
FOR GLASS EXCHANGE FROM TRADE
COUNTER. SOME TYPES AVAILABLE
WITHOUT EXCHANGE FOR SMALL

GLASS CHARGE

17" A44/271X 32.00
18" A47/342X (Low Focus) 32.00
18" A47/343X (Stnd Focus) 32.00
Kr' A51/110X 30.00
19' A49/120X 30.00
27' A56/120X

iS:8pp822' A55/14X
25" A63/200X 34.00
26" A66/120X 34.00
26" A67/120X 34.00
27' A56/140X (410X) 110° 36.00
26" A66/140X (410X) 110° 36 00
20" A51/161X 50.00
22' A56/510X

1:pp88A56 540X
A66 540X 75.00
A66 500X 64.00
P.I.L. TUBES -we can rebuild your own

glass - please ring for quotes.

SLIDER
POTENT
Lin or Log

470R -1K -2K2 -4R7
10K -47K -470K

MIDGET CONTROLS
Insulated Spindle Length 44mm

Log or Lin Without Switch
56 -10K -25K -50K -100K -2504< -500K -1M 39p

65 With 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, 1M,
10K 39p

SKELETON
PRE-SET POTS THICK FILM RESISTOR NETWORK

Standard or miniature THORN 3500 (5 pin connection) 1.98
Horizontal or Vertical PYE 731 (6 pin connection) 2.20
100R -2M2 16p THORN 9000 (Circuit Ref. R704/7) 1.98

THORN 1590/1
1615
1640/1
9000
9800
Tx9
Tx10

SERVICE MANUALS (Zero VAT)
4.00 VIDCO 3V22 24.00 PHILIPS G8 520
2.95 3V29/30 33.00 G9
5.00 DECCA 30 3.60 611
8.20 80 5.35 1(30
6.80 70/90 3.90 KT3

16.50 100 4.80 68550
19.20 110 3.90

7.00
4.20
3.90
3.90
3.90
5.00

WIREWOUND
RESISTORS*

4W 1R -10K
7W 1R -22K

11W 1R -22K
17W 1R22K
(Preferred values)

24p
26p
29p
32p

CARBON RESISTORS*
iW 3R3 -8M2 20
#1N 3R3 -8M2 20
1W 10R -10M 36
2W 10R -10M 62
Sold in packs of 10 per type i.e.

per value

EVER READY BATTERIES
HP2 26 PP6 82
HP7 12 PP7 82
HP11 24 PP9 84
HP16 13 R6PP 17
PP3 42 R14PP 26
PP3-C 53 1289 45

RECHARGEABLES
EVER READY

RX6 (HP7) 1.10
RX14 (HP11) 1.95
RX20 (HP2) 2.15
RX22 (PP3) 3.75
Universal Charger 6.00
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P. V. U
HOW TO ORDER Goods are despatched on the day we receive your

ADD 65p per order P+P order. If for any reason we are out of stock we will by
(U.K.). Heavier parcels e.g. to inform you as quiddy as possible. We try our best
cable, service aids, degius. to give a speedy, fair and efficient service. As ourT BES

PLEASE NOTE OUR NEW ADDRESS - COME AND SEE US
coils please ailow £1.20 P+P regular customers know, ordershoned in before
(U.K.). Export orders charged 4 p.m. will be despatched theme day. VAT.

104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE.
at cost. First Class Mail is used invoice on request. Give us a ring well give you
whenever possible. Add 15% service. Please ask if what you need is not rested - we
VAT to total except where rt will try to help. Prices are subject to change withoutTel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.) states zero rate. notice.

SEMICONDUCTORS INTEGRATED CIRCUITS DIODES

AC107 35 C557 8 BF337 41 R20088 1.90 AN2140 3.91 SN76003N 2.49 TBA990 1.90 UPC1168C 1.28 AA119 9

AC126 30 0558 9 BF338 41 R201013 1.92 AN240 3.84 =-- SN76013N TBA14406 2.44 UPC1176C 1.48 BA102 17

AC127 32 CY72 13 BF355 56 R2265 1.50 A14318 318 SN76023N 2.00 TCA160 1.20 UPC1177H 1.56 BA115 13

AC128 32 0115 45 BF362 59 R2322 62 AN262 2.45 SN76110N 1.15 TCA760 2.30 UPC1178C 1.28 BA145 17

AC128K 40
AC141K 39
AC142K 38

AC176 35

D116A 85

D124P 79

D131 50

D132 49

BF363 72

BF371 30
BF392 35
BF422

.r
92323 67
R2461
R2540

1.50
2.80

RCA16334 90
RCA16029 99

mum 5.15
AN7 I 50 3.97
AN6340 7.85
AN6341 4.45

SN76115N 2.27
SN76131N 2.00
5N76226DN 2.00
SN76227N 1.18

TCA270S0 2.50
TCA800 110
TCA830 2.44
TCA83OS 1.75

1JPC1180C 1.84
UPC1181H 1.62
UPC1182H 2.95
UPC1183H 1.38
UPC1185H 3.66

BA148 17
BA154 6
BA155 14
BA156 15
BA317 26

AC176K 35
AC186 41

0133 80
D135 38

BF423 46
BF435 35

RCA 1 6039 99
RCA16091 2.95

AN6341N 5.10
AN6344 7.85

SN76532N 1.50
SN76533N 1.70

TCA900
TCA910

2.,..20

2."
UPC1188H 2.20
UPC1190G 1.20

BAX13 4

BAX16 8

AC187 38 D136 38 BF457 35, RCA16092 99 BA521 2.80 SN76033N 2.49 TCA940 1.95 UPC1197C 1.08 BB105B 30
AC187K 38 0137 38 BF458 °a.. RCA I 6040 96 BA536 3.00 SN76544N 2.35 TDA440 2.20 UPC1198C 84 801056 30

AC188 35 0138 35 BF459 44 RCA16041 84 CA555 46
S N76E:SON 1.05 TDA1002 1.95 UPC1200V 1.18 BY126 12

AC188K 39 0139 35 BF460 86 RCA16334 90 CA556 84 SN76660N 80 TDA1033A 5.50 UPC1211V 2.70 BY127 11

AD143 82 0140 44 BF462 06 RCA16335 90 CA741 25
SN76666N 80 MA1004A 3.35 UPC1212V 1.34 BY133 15

AD161 54 D144 1.70 BF469,46 RCA16799 99 CA748
SN76530A 1.47 TDA1006A 2.50 UPC1215V 1.66 BV164 45

AD162 54
AD161/62 MP 1.15
AF106 49

0150 50
D159 85
D166 52

BF470 !!
BF597 10,

BF757 04

RCA16957 2.88
TICA5 90
TIC46 60

4°
043065 1.80
HA1124 1.65

STK015 6.25
STK032 13.25
ST6043 11.05

TDA1035 3.60
TDA1010 1.54
MA1035 4.70

UPCI216V 1.20
UPC1217G 1.13
UPC1218H 1.80

BY176 85
BY179 63
BY182 87

AF114 89 0179 70 BF758 54 T1L32
HA1151 3.6965UPC1223CSTK433 5.65 MA1037 295. 2.20 BY184 55

AF118 1.20 D182 1.20 1311139 27 TIL78 48 HA1322 2.65 STX435 9.06 TDA1044 4.37 UPC1225H 2.00 BY199 28

AF121 75 0183 75 BFR40 30 rpm 43 HA1342 2.49 STK436 5.50 MA1060A 4.44 UPC1226C 1.50 BY205 14

AF124 48 0201 85 BFR79 85 TIMOR 47 HA1306N 2.60 STX437 7.85 TDA1062 1.56 UPC1227V 1.20 BY210/600 28

AF125 46 0202 91 BFR90 1.74 T6,300 43 HA1366WR 2.80 STK459 8.20 TDA1083 1.68 UPC1228H 54 BY210/800 33

AF126 46 D203 80 BFT42 39 TIP31C 55 HA1392 3.95STX441 8.10 TDA1170S 3.00 UPC1230H 3.95 8Y223 90
AF127 38 0204 99 BFT43 39 TIP32C 42 HAI 1219 2.49 STK461 =465 9.80 10A1190 3.50 UPC1238V 1.16 BY227 28

AF139 58 D222 46 BFWIO 60 TIP33B 25 LA4031P 3.21 STK463 14.30 MA1180 2.91 UPC1245V 1.35 BY296 22

AF178 1.54 D223 58 BFX29 40 TIP34B 1.06 LA4032P 2.90 SW153 2.74 TDA1200 2.95 UPC1350C 4.15 BY299 22

AF239 60 D225 47 BFX84 42 T1P41C
42 LA4102 3.37 TA7050P 95 TDA1220A 2.12 UPC1353C 1.92 BYX10 20

AL102 2.00 D232 68 BFX85 °° TIP42C 50 LA4250 3.57 TA7051P 95 n)A1270 9.99 UPC1365C 8.38 BYX38/10 30
AU106 2.50 D233 60 BFX86 30. 11P47 70 LA4400 3.05 TA7063P 2.20 1DA1327 1.70 UPC1356C2 2.08 8YX36/600 35

AU107 2.00 D234 63 BFX88 46 TIP120 65 LA4422 3.28 TA7074P 1.00 TDA1352B 1.50 UPC1367 2.08 BYX55/600 30

AU113 2.00 D235 60 BF150 TIP2955 60 LC7130 5.93 TA7108P 3.43 T0A1412 1.20 UP01378H 2.70 BYX71 /603 90

BC107 20 0236 65 BF151 3030 TIP3055 63 LC7120 5.87 TA7120P 2.43 MA1415 1.40 UPC1358H 1.88 0M7 9

BC108 20 D237 57 BFY52 24 Tjsgi 21 LC7137 5.50 TA7129AP 3.78 1DA1470 4.67 UPC1360C 2.20 0A90 10

BC109 20 0238 85 BF190 21 71.1106/02 1.80 LM1011 3.25 TA7130P 1.93 TDA1770 4.80 UPC1363C 2.16 0A91 10

BC114 12 D243 85 BR1 00 14 2N696 21
LM1340T 75 TA7141P 95 1DA2002 2.80 UPC1366C 1.84 0A95 6

801 15 17 D244 85 BR101 IS 2N918 62 LM1303N 2.63 TA7146P 4.67 TDA2003 1.20 UPC1368H2 2.15 OA202 11

BC116A 18 D410 79 89103 2N2904 51 M83712 1.95 TA7193P 5.67 T0A2004 2.52 UP01370C2 2.58 N914 4

BC117 30 0434 74
.83,

BRC4443 .. 2N2905 28 MC1307 1.99 TA7171P 1.85 TDA2006 1.78 UPC1382C 1.08 N4001 4

BC118 24 D437 86 BRC4444 98 283054 60
MC1310P 1.60 TA7172P 1.85 TDA2010 2.00 UPC1384 3.78 N4002 4

BC119 36 D438 94 BRX46 283055 80 MC1327 1.70 TA7173P 1.85 MA2140 5.95 UPC1447H 58 N4003 4

BC139 28 0507 52 BRY39 56° 2N3702 11
MC1351P 2.93 TA7176P 2.50 MA2150 2.22 UPC41C 2.80 N4004 5

BC140 32 D508 55 BRY55 r, 2N3703 10 MC1330P 90 TA7202P 4.27 10A2190 4.70 UP05743 38 N4005 5

BC141 28
BC142 30

0509 56

D510 60

BRY56 .°L
BSV57B

11.°

283705 10
283706 10

MC1349 1.99
MC1350 1.50

TA7204P 3.77
TA7205AP 3.72

10A2020 4.66
10A2030 2.80

UPC577H 2.46
UPC585C 1.28

N4006 5
N4007 8

8C143 31 D278A 81 BSW67 .° 2N3708 17 MC1352 1.75 TA7208P 3.40 1042521 4.17 TDA 1011 4.00 84148 2

BCI 47 13 D517 80 BT100 1.65 2N5294 48 MC I 358P 1.50 TA721OP 6.60 MA2522 2.40 11A 4112 75 84448 10

80148 9 0520 75 BT101 1.20 2N5296 48 MC1495L 3.00 TA7222 2.42 10A2523 3.40 IC/Transistor N5401 12

BC149 12 D526 52 BT102/500 1.20 2N5268 69 MCI 3002 3.90 TA7223P 3.71 TDA2524 2.25 equivalent N5402 14

BC157 16 D535 82 BT106 1.60 268337 1.86 MC14011BCP 68 TA7227P 5.98 TDA2525 3.64 leaflet £2.25 N5403 12

BC158 18 D536 91 BT107 1.69 2N5496 53 MC14049UB 43 TA7228P 5.98 TDA2530 2.70 for the pair N5404 12

BC159 15 D696A 1.48 BT108 1.69 256107 75 MC7742 1.35 TA7310P 2.78 TDA2532 2.56 N5405 13
BC160 25 D697 1.24 EI1109 7' 21)6109 81

MC7812 1.35 TA7609P 4.39 TDA2540 3.84 85406 15
8C161 28 D695 1.39 BT116 1.21 2SA715 1.96 M1231 2.20

TA761IAP 2.92 10A2541 3.84 85407 16

BC17013 15 0698 1.50 81119 3.°. 2SC495 1.10 E1TR6016 TAA300 58 10A2560 3.50 N5408 20
8C171 15 0707 95 BT120 3.66 2SC496 1.31 ML232 2.20 TAA310 2.83 TDA2571 2.56 1744 4

BC172 15 DX32 2.10 BTI 51/800 1.20.. 2SC643A 1.50 5.35 TAA320 2.00 10A2576 3.75 772002 11

BCI 73 12 F115 38 BU104 2SC1096 1.72
oM,I2,3,6

2.50 TAA550 55 MA2576A 3.75 1169 - Disc.
BC174 10 F117 38

..2....°
BU105 1.°6 2SC1172Y 2.20

..'", ,'-`,,.`"

''''-`" 6.00 TM630 3.90 TDA2577 3.25 REP FLD(85 30V

BC177 27 F125 28 BU108 1.80 2SC1173Y 1.69 M,1 -,"23,9,n
2.50 TAA8400SI 1.96 TDA2581 3.30 BZY15-24R 1.18

60178 26 F127 47 8U124 1.90 2SC1306 2.73 ''-' 4.12 TAA6615 1.20 TDA2582 2.60 B2715-129 1.18
BC182L 9 F154 23 BU126 1.75 2SC1307 3.00 ML922 3.29 18A120A 80 10A2590 3.25

BC183L 12 F158 18 BU204 1.50 2SC1449 1.57 ML926 2.18 (A).(S). (AS), (SA). TDA2591 2.95

8C184L 14 F160 27 BU205 1.42 2SC1520 68 ML928 2.18 TBA1208 1.30 10A2593 2.95 SPECIAL
BC186 18
BC187 18

F167 24
F173 22

BU206 1.80
BU208 1.80

2SC1678 2.67
2SC1909 2.90

MM5387ANN 4.15
MM5402N 6.65

TBA120SB 1.37
1841207 95

1DA2600 5.30
TDA2610 3.20 DIODES

BC204 10 F177 52 BU208A 1.65 2SC1953 1.44 MRF475 2.50 TBA120U 1.10 TDA2611A 1.95 SKE 49 £1.09

BC208 13 F178 48 8U208/02 2.10 2SC2028 1.82 MRF477 10.00 18A395 1.20 10A2640 2.92 SKE 51 £1.19

60209 10 F179 28 BU326A 1.75 2SC2029 2.60 MSN5807 7.87 TBA396 80 TDA2652 3.96 Y723 £1.30

BC212 9 F180 39 BU407 1.70 2602078 2.90 MS1513L 2.80 TBA440N 2.75 1DA2680 3.40 7827 £1.42

BC212L 13 F181 39 BU426 3.07.. 2SC2091 1.34 MS1515L 3.28 (T8A1441) MA2690 1.35

BC213 13 F182 38 BU500 V. 2SC2166 2.73 SM1025 4.40 TBA440P 2.50 TDA3 I 90 2.00

BC214 10 F183 29
4.

BU526 4.4° 0601 2.20 SAA1124 2.50 1BA4800 1.50 MA3500 6.90 ZENER

BC237 14 F184 36 BU508 3.20.,.. DEC2 2.20 SAA1250 3.94 1BA510 3.00 TDA.3560 6.00 DIODES
BC238 14 F185 38 8U806 THY15/80 2.20 SAA1251 4.90 TBA520(0) 1.58 TDA3561 6.50 BT581 Range 20

8C251A 18 F194/394 18
,,,..r.

BU807 1.71 THY15/85 2.20 SAA5C00 4.39 TBA530(0) 1.38 1043571 3.75 (1.3W)
BC252 12 F195 16 BUW84 1.45 BU208B 2.20 SAA5010 6.30 TBA540 1.58 TDA3950 3.15 82X79 Range 10

BC261 18 F196 16 BUW91A 3.84 BUW81A 3.84 SAA5012 6.50 TBA550(0) 1.58 TDA4420 4.22 (400MV)
8C262 18 F197 16 BUX84 1.50 SAA5020 5.90 1BA5600 1.59 10A4600 2.95 82)18 Range 10

B0300 50 F198 18 E1222 40 SAA5030 8.25 TBA570 1.79 TDA9503 2.50 (403mV)
BC301 53 F199 21 MCR101 45 SAA5050 8.50 18A690 1.50 TEA1002 3.50 112193, 90 1.18
BM 33 F2% 35 MCR220 1.50 SAA3210 2.93 TBA641BX 1 3.50 TEA1009 1.37 (18V)

8C307 20 F224 25 ME0411 20 SAS560S 1.89 TBA673 2.45 UPC554 1.34

BM% 25 F225 20 MJE340 68 SAS570S 1.89 TBA700 2.12 UPC5E6H 2.95

80323 99 F241 25 MJE520 50 SAS660 3.25 18A720 2.64 UPC575C2 3.40

BC327 18 F256 55 MJ3000 1.98 We will try to SAS670 3.25 1BA750 2.98 UPC576H 1.90

80328 18 F257 28 MPSA92 35 supply the SAS580 2.90 TBA800 1.62 UPC587C2 1.60

BC337 18 F258 25 MR814 45 original part SAS590 2.90 TBA810AS 1.10 UPC1025H 2.95

BC338 18 F259 35 MR854 55 when we can. SL901B 5.50 1BA820 1.70 UPC1028H 2.52

80461 30 F262 84 MR475 2.46 Under certain SL9176 6.50 1BA820M 1.25 UPC1032H 64

BC547 13 F263 75 MR479 2.60 SL1310 1.80 1BA890 3.94 UPC1042C 1.56

60548 13 F271 24 0N447 99
circumstances SL 13270 1.20 TBA920(0) 3.00 UPC1156H 4.26

BC(32 30 F273 24 ON448 99 we may have to SL1430 1.25 TBA950(2X) 3.05 UPC1158H 78

BC549 8 F274 24 07112 1.91 supply an SL1432 3.36 TBA970 4.09 UPC1163H 98

BC650 7 F336 36 OT121 1.91 equivalent. SL76544 2.05 TBA990 1.90 UPC1167C2 94

....% A I ( ,/r

OVER -;100 NEW I.C.'s
WITH

WE'RE
OR NEW LARGE RANGE WE'VE GOT TO GRIPSU

SERVING EVERYTHING WITH CHIPS!!
,, , , , - WE'VE GOT MORE PRODUCT BUT IT'S SUCH A SQUASH

, OUR NEW SHOP'S BIGGER - IT'S PROPER POSH! 104 Abbey St.,

OVER 40:: NEW SEMIS. COM SEE US OR GIVE US A CALL
IF YOUR NEE SEAREANDELECTRIC WE'VE SOMETHING FOR ALL.

AcLancscrington,

/ I A k '
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Ming
REBUILDS TNpMFC

4:14 1
4<k))1117)/61

rm.% Get on the hot-line toda
SUPERIOR QUALITY TUBES

DELTA RE -BUILDS
most types of Inline Re -builds or

WARRANTYex -stock OPTIONAL

051
428 8777

Delta Rebuilds
Up to 19" £24
Up to 22" £28
Up to 26" £32
110`upto 22" £32
110° up to 26" £34
Low focus £30
A47 342 New £32
Delta only. Less 7P/0 5+

Less 10% 10+ and over

Inline Rebuilds
Up to 22" £40
Up to 26" £45
Bonded Coil +£5

ALL SIZES OF
NEW MONO TUBES

AT COMPETITIVE
PRICES

IN LINE TYPES EX -STOCK SELECTION NOT REBUILDS

370 HFB £45
370 HUB £45
420 CSB £45
420 EDB £45
420 EZB £45
420 ERB £45
510 UFB/A51-590 £55
A51-570 £55
A51-210 £55
510 VSB £60
AXT 51-001 £60
560 DYB £62
560 EGB £62
560 CGB £62

QUANTITY
DISCOUNT
AVAILABLE

Ask for details

560 DMB £62
AXT 56-001 £62
560 ATB £65
660 AB £65
A67-701 £65
670 CZB £65
H6817 £65

CARRIAGE
£5 Singles. 2-3 E10.4 E12
10 E15. 10-, Carriage paid

EXCLUSIVE OF VA1
TERMS

Cash with order

* OUR TECHN CAL DEPT. WILL ADVISE YOU ON
PROBLEMS. YOU MAY ENCOUNTER ON FITTING

INLINE TUBES
DELIVERY: Ex stock items immediate dispatch on receipt of order

Others allow 14 days.

THE COMPANY WHO PUT HIGH STANDARDS FIRST

(cHromo ac
CHROMAVAC LTD. UNIT 7, BEAR BRAND COMPLEX,

ALLERTON ROAD, WOOLTON, LIVERPOOL 25
risk/22r 4/112 .gcerrz-Rwaersi ON:051-428 8777

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
 9

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

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

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.

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

Name

Address

ICS
ICS
Dept. EGSA4
160 Stewarts Road,
London SW8 4UJ.

01 622 991t
hours)
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WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.

REPUTATION COUNTS WITH US

G.G.L.COMPONENTS
108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY
PHONE (0228) 20358/139693

INTEGRATED TYPE PRICE (f)
CIRCUITS LA3122 2.10
TYPE PRICE (E) LA3301 1.97

LA3350 1.93
AN214 2.25 LA4031 1.66
AN217 244 LA4031P 2.45
AN240 220 LA4032 2.34
AN253 1.93 LA4051 2.79
AN264 1.77 LA4101 1.88
AN315 1.66 LA4102 1.97
AN318 6.96 LA4400 2.80
AN337 4.41 LA4420 1.94
AN360 1.45 LA4422 2.75
AN5431 2.76 LA4430 1.93
AN6332 6.97 LA4460 2.95
AN7110 1.93 LA4461 2.95
AN7114 2.33 MB3712 2.30
AN7115 2.37 MB3713 225
AN7120 2.43 MB8719 520
AN7140 2.10 MC1327A 1.00
AN7145 325 MC1358P 1.60
AN7150 2.89 MC1330P 90
AN7151 2.89 ML231B 1.95
HA1137 2.30 ML232B 1.70
HA1144 2.39 ML237 2.50
HA1151 1.97 ML238 422
HA1156 1.97 TA7072P 2.75
HA1166 2.65 TA7108P 2.10
HA1197 2.30 TA7120P 2.05
HA1199 2.30 TA7129 3.00
HA1202 1.75 TA7130P 120
HA1211 1.87 TA7139P 2.80
HA1306 2.97 TA7157P 3.00
HA1319 2.99 TA7171P 3.40
HA1322 2.10 TA7172P 3.40
HA1325 2.30 TA7176AP .2.90
HA1338 2.78 TA7193P 420
HA1339 2.80 TA7202P 3.00
HA1342A 2.33 TA7203P 3.00
HA1366 TA7204P 1.80

W/WR 230 TA7205AP 1.60
HA1368 220 TA7208P 220
HA1371 2.97 TA7210P 5.60
HA1374 2.56 TA7222P 1.70
HA1377 3.80 TA7223P 3.15
HA1388 420 TA7227 4.65
HA1397 4.15 TA7310P 1.70
HA11211 2.43 TA7313P 2.10
KlA7217 2.75 TAA550 28
HA11221 2.77 TBA120AS 70
LA1201 1.88 TBA12OSB 90
LA1230 2.30 TBA120U 1.00
LA1365 225 TBA395 125
LA2200 225 TBA396 85

TYPE PRICE (E)
TBA520 1.30
TBA530 1.00
TBA540 127
TBA550 1.40
TBA560Q 1.60
TBA75013 2.45
TBA800 80
TBA810AS. .1 15
TBA820 1.40
TBA890 2.95
TBA920111 1.50
TBA950/2X 2.65
TBA990 1.56
TCA2705 1.30
TCA800 1.95
TCA940 1.55
TDA1002A 1.50
TDA1003A 2.80
TDA1004A 2.70
TDAI035 320
TDA1044 3.10
TDAI170 1.80
TDA1412 90
TDA2020 2.95
TDA2522 1.80
TDA2523 225
TDA2530 2.10
TDA2532 220
TDA2540 1.96
TDA2560 1.80
TDA2581 1.70
TDA2590 225
TDA2591 2.70
TDA2593 230
TDA2600 5.50
TDA2611A
TDA2640
TDA3560
SAS5605
SAS5705
SAS580
SAS590
SL901B
SL917B
SN76003N
SN76013N

1.80
5.10
1.83
1.90
2.40
2.40
4.80
6.95
2.05
1.80

SN76023N ....1 80
SN76110N 90
SN76226DN .1 45
SN76227N ....1 00
SN76660N 65
STK0039 6.45
STK0040 5.95

TYPE PRICE (f)
STK0050 7.50
STK011 735
STX014 7.65
STK015 7.15
STK016 7.45
S11(020 9.05
STK032 1132
STK035 12.67
STK036 12.67
STK043 11.33
STK050 20.75
STK070 21.95
STK077 8.56
STK078 8.45
STK082 9.75
STK086 12.89
STK415 9.66
STK433 725
STK435 7.75
STK437 7.77
STK439 7.86
STK441 9.52
STK443 1133
STK459 9.55
STK463 10.88
STK501 816
UPC41C 2.95
UPC554C 130
UPC555H 0.70
UPC566H3 2.10
UPC577H 3.00
UPC585C 1.40
UPC1009H 2.15
UPC1017G 2.55
UPC1018C 1.15
UPC1025H 3.30

UPC1028H ....2.15
UPC1031H . .2.40
UPC1032H ....025
UPC1035C ...2.50
UPC1042C 2.40
UPC1043C ...2.45
UPC1156H ....2.45
UPC1168C 2.70
UPC1170C ....1.55
UPC1176C ....2.15
UPC1177H ....230
UPC1178C 220
UPC1180C 3.05
UPC1181H ....220
UPC1182H ....235
UPC1183H ....2.35

TYPE PRICE If) TRAN- TYPE PRICE TYPE PRICE

UPC1185H2 3.30 SISTORS 6C548 10 BR100 18

UPC1188H 330 TYPE PRICE BC557 10 BR101 32

UPC1190C .2.10 AC127 22 BC558 10 BR103 56

UPC1198H 1.30 AC128 22 BD124P 55 BT106 1.15

UPC1200V 1.90 AC128K 30 BD131 33 BT116 1.30

UPC1208C ....1.85 AC187K 30 BD132 33 BU126 1.78

UPC121IC 4.05 AC188K 33 8D201 80 8U204.....1.50
UPC1215V 2.50 AD149 70 BD202 70 BU205 1.42

UPC1216V .2.00 AD161 42 BD203 70 BU206 1.35

UPC1217G ...335 AD162 42 BD204 83 BU208A .. 1.40
UPC1218H ....2.75 AF127 36 BD222 50 BU20EV021.70

UPC1222 2.05 AU110 ....2.10 BD232 50 BU326A .. 1.48

UPC1223 3.40
UPC1225 3.10

AU113 ....3.50
BC107 14

BD233 37
8D234 40

BU407 1.12
BU500 1.80

UPC1226 2.55 BC108 14 BD235 32 BU526 2.00

UPC1227 2.10 BC109 14 8D236 43 BU826 320
UPC1230H 3.45 BC141 .. 26 BD237 40 R200813 ... 1.45

UPC1245 1.99 BC142 23 BD238 39 R2010E1...1.45
UPC1250 2.45
UPC1350C 4.50

BC143 25
BC147 09

BD410 50
B0434 50

R2540 2.36
TIP31C 46

UPC1353C .2.60 BC148 09 BD437 70 TIP32C 47

UPC1356C2 3.05 BC157 10 BD438 78 TIP33B 80

UPC1358H 3.05 BC158 11 BD707 1.05 TIP41C 48

UPC1363C 320 BC159 11 BDX32 1.65 TIP42C 48

UPC1365C 5.05 BC160 22 BF 194 12 TIP2955 70

UPC13Agr 2.85 BC172 10 BF 195 13 TIP3055 55

UPC1367C 2.85 BC177 22 BF196 11 TV106/02 1.60
UPC1368C 3.76 BC182 10 BF197 11 2N3054 55

UPC1370C2 3.80 BC182L 11 BF 198 14 2N3055 50

UPC1373H 120 BC183L 11 BF241 15 2SC1172Y
UPC1377C 4.60 BC184L 11 BF256LC 25 1.85

UPC1378H ....3.80 BC208 12 BF258 25 2SC2029 .2.00
UPC1384C .5.50 BC212L 10 BF259 26 2SC2078 .2.00
UPC2002H 220 BC213L 10 BF337 28 2SC2078 .220

BC214L 10 BF338 30 2SC1969 .2.45
BC237B 11 BF458 30 Sony SG613/
BC337 11 BF459 36 6533 ....8.50
BC338 10 BFR90 1.60
BC547 10 BFY51 22

BUY WITH
E.H.T. TRAYS

RBM T213/22A
RBM A823
PHILIPS 08-550
PHILIPS G9
THORN1500-3S
THORN1500-55
THORN3000/35013
THORN8000
THORN8530/8800
THORN=
PYE 731

DECCA 2230
DECCA 80
DECCA 103
ITT CVC 20/30
Universal

7.35
715

190
615
425
455
.7.75
410
.690
2.4)
655
630
630
6.76
615
5.90

LINE 0/P TA
RBM T20/22A
RBM Z718 18/20/22

PHILIPS G8
PHILIPS G9
PHILIPS Gil
THORN 1590/1
THORN 1690/1
THORN 1615
THORN TX10

1220

2295
790
135
13.50
SAS
9.611

9.75
12.50

PYE 731/713 11101 10.20

PYE 725 (90) 10.20

ITT CVC 1-9 9.60

DECCA 2230 130 DIODES

DECCA 80 8.58 TYPE PRICE

DECCA 100 .8.58 BY127 10

ITT CVC 20 7.75 BY133 15

ITT CVC 25/33/32 .100 BY164 .40

ANT1-SURGE FUSES BY179 10

A/S20MM 80MA 2.75 8Y210/800 30

100, 160, 200MA 1.70 BY223 116

315, 400, 500, 630, BY227M 23

800MA, lA 1.25, 1.6, Byxio 20

2A 120 BYX55/600 26

2, 3.15, 4, 5A 1.35 BYX71/600 78

NEW VALVES 0690 17

DY802 72 1N4001-7 17

PCF802 86 1N54018 .12

PCL82 78 Ba6I-range 18

PCL84 81 BZY88-range . .11

PC1.805 90
PCU36 81

PR200 1.35

PL504 1.50 SUNDRIES
PL508 290 PYE IF GAIN MOD .7.85

PL509/519 515 E/W COIL G11 . 1.65

PY88 69 VA1100 .70

PY500A 1.90 G8 TRANSDUCTOR 225
PY81/800 69 G8 ON/OFF SW 1.40

TV ELECTROLYT1CS PUSH BUTTONS/TUNERS
DECCA 30(400/4001350V 2 55 DECCA/ITT 4W 645
DECCA 80/100(400)350V DECCA/ITT 6W 795
(8001250V 290 PYE201 6W 15.80

PHILIPS G8(600)300V 200 PHILIPS G8S/L 13.90

PHILIPS G912200163V 1 15 PHILIPS G8S/Q 12.00

PHILIPS G1114701250V 195 HITACHI 4W 895
PYE 691/7(200-300)350V 2 10 ITT CVC5 7W 940
RBMA823(2500/2500130V 110 ITT CVC8/9 12.80

THORN3500(175/100/1013/ PHILIPS G11 (TIP SW.) 25.80

4001350V 225 1043/05TFK 8.30

THORN3500(1000)70V 85 U321 TFK 795
THORN9000(400)400V 275 U322 TFK 740

Arai ahlealsearangeof
25A/B/C/D Transistors.
Phone or write for lists.

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.

/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.rs.
* Testator 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 £186 + £27.90 VAT

LEADER HIGH VOLTAGE
METER EHT PROBE

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

SAFETY
BUILT

IN
METER

PRICE
£28.00

+ £4.49
VAT

* FULLY
GUARANTEED

LO PT TESTER

BK's REVOLUTIONARY DYNAMIC
'LOPT' TESTER
Revolutionary L.O.P.T. tester. Operates
in dynamic mode which actually tests the
L.O.P.T. under high voltage conditions
without de -soldering or removal.
Size 75x100 x40 mm. Supply 240V AC

PRICE E25,99 +f 3.VAT

CRT TESTER -REJUVENATOR

BK's C.R.T. TESTER -REJUVENATOR
Tests and rejuvenates blue, green &
red guns separately. Fitted with delta and
P.I.L. sockets. Compact size 120 x65 x60
mm. Supply 240V AC

PRICE £32.00 +£4.80 VAT

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

ALSO AVAILABLE
Analogue Multimeters
Digital Multimeters
Oscilloscopes
Signal Generators
Digital Frequency Meters
Pattern Generators
CRT Tester/Rejuvenator
T.V. Field Strength Meter
Digital Capacitance Meter
LARGE S.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

Fv11 fixed Pedormonee
10 MU, bandwidth 10 mV per division sensitivity.
Full trigger facilities are provided including IV frame, or TV filtering

 Runs on 0 to 10y DC via disposable batteries. re -chargeable cells, or AC
adaptor.
Sias 2551nrn 148mm ir 50min. PRICE £165.00 + £24.75 VAT

Accessories: Carry Case £5.95 + £0.89 VAT.
x 1 Probe £7.50 + £1.13 V.A.T.
x 10 Probe £8.50 + £1.28 V.A.T.
x 1/x 10 Switched Probe £10.50 + f1.58 V.A.T.
AC Adaptor £6.95 + f1.04 V.A.T.

HAMEG NM 203-4 20MHz
DUAL TRACE OSCILLOSCOPE

SPEC III CATION

BANDWIDIN CC -20101z
 SENSITIVITY CHI .CH2 2mV-50V/DIV
*TIMIEBASE 4OnS to 0.2S CM
*TRIGGER DC -40111z Auto -Normal -TV
*CALIBRATION OUTPUT
*CHI ADD AND INVERT FACILITY
*ALT/CHOP SWITCH
 LAFCE RECTANGULAR SCREEN 8 x 10 cow.
*BUILT IN SEMICONDUCTOR CCHP.TESTER
*SIZE 28510 x 1115mm x 380mm.
*SUPPLY 110-125-220-240V AC

2 YEAR WARRANTY

50-6CHz

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 orderswelcome, or Cheque, Bank Draft,

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

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

ESSEX. SS2 6TR TEL: 0702-527572
-111

VISA
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CORRECTION - VIDEO
INFO CARD 1

The audio output pins with a 5 -pin
DIN socket wired for mono operation
are 3 and 5, not 3 and 4 as printed in
this month's data card.

BUMPER ISSUE
The November issue will again have
extra pages - and Video Info Card 2.

FRONT COVER
Our thanks to Crow of Reading Ltd.
who kindly supplied the photograph
of the Barco CTVM3 series monitor
reproduced on this month's front
cover.

Same old story
Two recently published reports draw attention to shortcomings in education and
industrial training in the. UK. The first, entitled Competence and Competition, was
produced by the Institute of Manpower Studies for the National Economic Development
Office and the Manpower Services Commission. It's the first report to have made a
detailed comparison between education and training in the UK and its leading industrial
competitors, the USA, W. Germany and Japan. The second, Crisis Facing UK
Information Technology, has been published by the Economic Development Committee
for the industry. It's scope is wider, covering research and development, investment
policies and the availability of finance, but when it touches on labour it highlights the
"acute national shortage of people with IT -related skills".

The reaction of many will probably be that there's nothing new about this. Reports
published over the years have drawn attention to the same failings and have met with
varying responses. Yet the Institute of Manpower Studies' report is particularly
disturbing in that it relates education and traimng to economic and industrial perfor-
mance. This is something that's not possible of precise analysis however. You can't say
that if the UK had had X number of extra scientists/engineers it would have benefitted
by a measurable amount, or that because Japan has say X number of extra engineers in a
particular industry that industry has done measurably better. It all depends on what you
do with trained manpower for a start, and the policies and priorities of those who control
investment and industry. Nevertheless an adequate supply of trained manpower is a basic
essential, and one's heard growing complaints from the UK electronics industry in
particular in recent years about the lack of graduates with engineering qualifications.
There's a deeper and more worrying problem here. A marked improvement can't be
achieved until graduates have acquired industrial experience and had a chance to
permeate management and influence policy and investment decisions. To merely double
the output of engineering graduates will have no lasting effect until it's possible to make
full use of them. An increase is an essential first step however. The long-term problem is
whether we might already have left it too late. Will the UK, as the IT report seems to
suggest, have declined to "Third World status" before anything can be done? Have we
already reached the point of "industrial no return"?

The problem is not only one of a shortage of graduates of course. Skills of all kinds are
required if modern, technologically -orientated industry is to operate effectively. It's
profoundly disturbing that the efforts of so many over a very long time to produce
relevant courses, training and qualifications seem to have had so little impact. We have
excellent institutions concerned with training and setting standards for engineers and
technicians, yet the system has failed to deliver the goods.

The IMS study makes one feel that there may be a deeper problem. After all we're not
Japanese or Germans. Maybe as a nation we are less disciplined, less motivated, less
work orientated? Perhaps we place a greater value on freedom and doing our own thing
in our own way? This can be beneficial. The UK has not lacked inventiveness and, when
the crunch comes, we very often manage to get things done. Be that as it may the
problem remains, and is starkly brought out in both these reports, that our main
competitors have a great lead in training and industrial strategy, a fact that has very
worrying implications for the future.

It's sometimes argued that there is no great advantage in duplicating the efforts of
others. Why not buy in technology as required? There are two problems with this
approach. First, if industry fails to develop new goods and technology it loses the benefits
of experience and know-how. You could, over a number of years, reach a position where
goods whose design and operation are not understood are merely being screwed together
in the UK. This danger is known, but the question is whether the scale of the effort to
overcome it is anywhere near sufficient. The second problem is that production
engineering is not a UK strong -point, so that a future as an assembler of goods designed
elsewhere doesn't hold out much hope.

There are several related issues. For example, who is to pay for increased expenditure
on training? Firms understandably don't like spending a lot on training people who
promptly go off elsewhere. The answer to that one is possibly in motivation and
providing interesting jobs and career structures. All of which is easier said than done,
especially when industry is strapped for funds as it often is. Perhaps there should be
increased training levies? This again raises difficulties - it means that some firms are in
effect being asked to subsidise the training requirements of others. All this is quite likely
to lead to a situation where government blames industry for its failure to take the
initiative while industry blames the government for exactly the same thing. Oh yes, and
we all blame the educational system.

At least the reports mentioned have drawn attention to the real and long-term
problems. The usual UK reaction is that it'll be all right on the day and that somehow
we'll muddle through. There's reason to doubt whether our luck will hold this time. Nor
is education and training the only aspect of the matter. There's also the problem of
flexibility in work practice and employee deployment. This is a field where union
restrictions and worker/management attitudes come in. In the short term, making the
maximum use of the skill resources we've got is the only solution open to us.
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System A Modulator

With the impending close down of the 405 -line transmitter
network those of us with collections of early TV sets are
having to make new arrangements to supply them with
suitable signals. Typical of such initiatives is the method of
recording 405 -line video signals on tape described by
Gareth Foster in the October 1983 issue. Whatever the
scheme used, some method of converting baseband audio
and video into a form suitable for feeding into the set's
aerial socket is required.

The modulator described in this article was designed to
perform this task with little degradation of the signal.
Separate carrier generators and modulators are used for
the sound and vision for best possible sound -on -vision and
vision -on -sound performance. Crystal control of the os-
cillators was chosen to ensure stability and reduce align-
ment problems. The choice of Channel 1 (41.5MHz
sound, 45MHz vision) was made because the vast majority
of 405 -line TV sets, including all pre-war models, can
operate on this channel. Those with one of the few Ch. 4
"Birmingham" models of the late 40s should be able to
modify the design for 58.25MHz sound and 61.75MHz
vision without much difficulty.

Circuit Operation
Fig. 1 shows the vision modulator circuit. The 1V peak -

to -peak video input is first amplified by Trl/2 and then fed
via the emitter -follower Tr3 to the d.c. restorer Tr4. The
potentiometer in Tr4's base circuit varies the modulator
bias and is adjusted so that the carrier is just extinguished
on the sync pulse tips. Tr5 is connected in a Butler
oscillator circuit operating at 45MHz. The output from the
modulator chip is transformer coupled to the output
socket via a 10dB pad and a 6dB combining network. The
10dB pads in this and the sound modulator circuit act as
isolators to protect each modulator from the other's r.f.
output.

The sound modulator circuit (see Fig. 2) is similar, with
IC2 driving the modulator chip in push-pull to reduce
distortion to a minimum. The audio sensitivity of 1V r.m.s.
= 100 per cent modulation is set by the value of R1,
which can be varied if desired. For example, with R1 at
100kfi 100 per cent modulation is achieved with a 200mV
r.m.s. input; with R1 at 1Mil 2V r.m.s. equals 100 per cent
modulation. The quiescent carrier level is set by the two
biasing networks connected to the audio input pins 1 and
4 of the MC1496.

Both modulators generate 800mV of r.f. across the
secondary windings of the output transformers T2 and T4
under maximum modulation conditions (peak white for
video and the positive peak of a 1V sinewave for audio).
Each modulator thus produces about 130mV of r.f. at the
output socket, so about 20dB of extra attenuation will be
needed when this is connected directly to the aerial socket
of a set. This allows several sets to be driven via a passive
splitter network if required.

It will be noticed from the above that the peak vision to
average sound power ratio is 6dB (4:1) rather than the
correct 7dB (5:1). This has never caused problems with -

any set I've used, but purists may if they wish increase the

David Looser

loss in the sound modulator's output pad from 10dB to
11dB.

Construction
The prototype was constructed on a single Veroboard

Eurocard with a "colander" ground plane. This is avail-,
able from Verospeed (stock no. 10-2845H) but is fairly
expensive (f5.60 trade). An alternative would be to use
"solid construction" on a piece of plain copperclad board
about 4 x 6in., preferably glassfibre. Start by fixing the
coil formers to the copper side of the board, then glue the
MC1496s to the board upside down. All the wire -ended
components can then be soldered directly to the appro-
priate i.c. pins. A small soldering iron and a steady hand
are essential. The video amplifier/d.c. restorer and the
audio amplifier can be built on a small piece of Veroboard
which is then mounted on the main board.

The transistor types are not critical. I used those,
specified because they were to hand. Any r.f. types should
be suitable for the oscillators and any small -signal silicon
general-purpose types for the video section. The non -
electrolytic capacitors are all miniature ceramic types and
the polarised capacitors bead tantalum or low -leakage
electrolytics. The resistors are 0-25W, 5 per cent carbon
or metal film types and the crystals were made to order by
IQD Electronics - they cost about £6 each.

The transformers are constructed as follows. T1 and T3
have a primary consisting of 15 turns of 26 s.w.g. wire
close wound on a 6mm former with a dust core. The
secondaries consist of two turns of 26 s.w.g. wound over
the "cold" end of the primary. T2 and T4 have primaries
consisting of 12 turns of 26 s.w.g. close wound on a 6mm
former with a dust core and a centre tap. The secondaries
consist of three turns wound over the centre of the coil.

Alignment
Three alignment methods are possible depending on the

equipment available.
The first method requires a video source (preferably a

line repetitive waveform covering the full grey scale, such
as a wedge or step -wedge pattern), an audio signal
generator with an output adjustable over the range 0-1V,
and an oscilloscope with a bandwidth of at least 50MHz.
Connect the scope across the secondary of T2 and apply
12V d.c. to the vision modulator only. Adjust T1 and T2
for maximum r.f. output. These adjustments are very
broad and not difficult to make. If the maximum signal is
reached with the cores fully in or out it may be worth
trying a different value for the tuning capacitor Cl or
varying the number of turns.

Connect the video pattern generator to the video input
and synchronise the scope's timebase to this input. Adjust
the video bias control so that the r.f. output drops to zero,
or as close to zero as possible, during the sync pulses. The
scope should now display the modulated r.f. envelope
shown in Fig. 3.

Transfer the scope to the secondary of T4 and the 12V
supply to the sound modulator. Adjust T3 and T4 for
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Fig. 1 (above): Vision modulator circuit.

Fig. 2 (below): Sound modulator circuit.

Crystals are available to order from 100 Electronics, 29
Market Street, Crewkerne, Somerset.
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maximum r.f. output as above. Connect the audio signal
generator to the audio input: with about 1V r.m.s. of input
drive it should be possible to produce an envelope display
as shown in Fig. 4.

The second method requires a video pattern generator
as above, a scope with a limited bandwidth (say 5MHz),
and a good working TV set that can be tuned to Ch. 1.
This set should preferably have manual r.f. gain control,

TELEVISION OCTOBER 1984

Output 1

Inv. input 1

Non-inv. input 1

Chassis

IC2

 Supply

 Output 2

 Inv. input 2

 Non-inv. input 2

i.e. no a.g.c., and a chassis isolated from the mains.
Connect the modulator's r.f. output to the TV set via an
attenuator of about 20dB and the scope across the set's
vision detector load resistor. Apply 12V to the modulator.
Tune the TV set for maximum d.c. across the load resistor,
then peak T1 and T2. Apply the pattern to the modulator
and synchronise the scope with the generator. The pattern
should be visible on the scope: adjust the video bias so
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Fig. 3: Alignment traces: upper, video input, 0.5V/cm; Fig. 4: Alignment traces: upper, sound sinewave input
lower, r.f. envelope, 200mVIcm. 05V/cm; lower, rf. envelope, 200mVIcm.

that the sync pulses crush, then back off the adjustment
until the pulses regain their maximum amplitude. Check
that the whites are not compressed - if necessary reduce
the TV set's r.f. gain to ensure that this does not happen.

Connect an audio tone to the modulator's audio input
socket. This tone should be heard from the speaker. Tune
T3 and T4 for maximum output.

The third method requires a source of 405 -line video,
e.g. a pattern generator or tape, and a working 405 -line

TV set. Connect the modulator to the video source and to
the TV set (via a 20dB pad). Apply 12V to the modulator
and tune it in on the TV set. Peak Ti and T2 for
maximum contrast and adjust the video bias control for
best grey -scale reproduction consistent with reliable
synchronisation. It may be necessary to adjust the set's
contrast control to make this possible. Connect an audio
source, preferably a tone, to the modulator and adjust T3
and T4 for maximum volume.

Renovating

Because the Philips N1700 is now obsolete, these ma-
chines can be obtained very cheaply, especially non-
workers. I've renovated a number of them and would like
to pass on the following tips on repairing these old but
high-performance (when working!) VCRs.

A stock fault is a faulty head drum motor. They tend to
develop tight bearings with age, something that can be
aggravated by lack of lubrication of the head's own
bearing. If the machine is working, check the voltage
across the motor with the VCR switched to play but no
tape inserted. The voltage should be 16V ± 1.5V. If it's
more than 20V you'll soon have problems.

The next thing that happens is that the upper drum
motor drive transistor TS201 (BD437) goes short-circuit
collector -to -emitter due to overloading, thus placing the
full 33V supply across the motor. When the BD437 goes
short-circuit it usually does some damage to the U219
drum servo control module - typically cooked resistors,
the partnering BD436 drive transistor going open -circuit
and occasionally the 741 chip faulty. All this is repairable
with care and replacements are available from Philips.

Now to the motor itself. Due to the tightness it may be
unable to rotate the head drum at the correct speed.
Before condemning it and buying a new one from Philips
at around £30, try swapping over the drum and capstan
motors! Crazy though this may sound, it usually works -
the capstan motor leads an easier life and the two motors
are identical. The pulley on the head drum motor can be a
pig to remove. Once you've done all this and everything

Freddie Archer

works, clean and oil all that should be cleaned and oiled
and you'll have little mechanical trouble in future use.

I've found that the signals sections are all very reliable.
A problem that can occur is vertical lines appearing on
heavily saturated primary colour scenes. The effect can be
reduced by adjusting the chroma record current control
R710. A compromise may be required due to chroma
dropout.

The speed reduction modification described by Mike
Phelan (Television April 1983) works quite, well but is
very dependent on 100 per cent good mechanics, which is
not very likely on a four -six year old VCR.

Several problems can occur on the power supply/system
control panel. Bad connections on IC101 (p,A723CA) in
the 12V regulator circuit can cause picture disturbance, a
blank screen or over -saturated colour, all usually intermit-
tent. Dry -joints on the electrolytics and bridge rectifiers
can cause hum bars or a totally dead machine.

Bandpass video input and output are useful modifica-
tions to include. Articles on these appeared in the Novem-
ber 1979 and March 1981 issues of Television.

I hope these notes will help others to keep going what is
probably the best luminance quality VCR that's been sold
for domestic use. No other machine can achieve a 3MHz
bandwidth without heavy peaking, which produces so
much noise and ragged edges that in my opinion it's not
worthwhile. Maybe I'm old-fashioned, but I'd rather see
one hour of good quality vision than six or eight hours of
muzzy, noisy pictures!
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POST A PART ELECTRONICS
236 FURTHERWICK ROAD,
CANVEY ISLAND, ESSEX
Telephone 0268 690868
Telex 99305 ROSSER G.

......

(Thom 1011 20W (3500) R751 Safety Resistor 754
Pye 713 Speaker 5' x 3' nil 1.00
Pye 713 Complete Tube Base Panel
with Focus Shder & Leads 2.75

Pye 713 Control Knobs 4 for 50p
Tube Base Socket ITT CVC32 45p
Tube Base Socket Thorn 3000/8000 etc 50p
IC Inserter 16 Pin 50p
Large IC Extractor 509
Crystal 4.43MHz 65p
EHT Lead & Cap for Split Diode Lopt 909
Anode Cap 47p
Sanyo Anode Cap Assy + Lead. 12TCD-CT-IG6Sp
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
BF259 with Heatsink 14p
T1P110 with Heatsink 40p
L119/130/131 Coil 10p
6MHz Ceramic Filter 25p
DL700 (Philips) Chrome Delay Line 1.00
DL50 Chrome Delay Line 1.00
19006A Lum Delay Line 1.00
8K5/9K Lum. Delay Line 65p
Plastic Cover for 3K5 SP8385 5p
TX9 Back Ground Control 10K 15p
TX9 Gain Control 10019 15p
1500 Metal Chassis Supports Pair 40p
Thorn 8K5 Focus Pot 2.40
Thorn 4000 Focus Pot 175
Thorn 1811 9W 13K5) R752 30p

SERVICE AIDS
Ambersil MS4 Silicone Grease 120z 2.15
Ambersil Freezer 12oz ill
Ambersil Amberlube 6oz IS
Ambersil Ambertron Isoz 115
Ambersil Anti -Static Screen Cleaner 7oz 135
Ambersil 40+ Protective Lubricant 14.1oz 2.15
Ambersil Amberciens Foaming Cleaner 13oz 126
Ambersil Circuit Lacquer 14oz 2.15

THICK FILM RESISTOR UNITS
3500 Thorn (5 Pin Connection) video 1.70
4000 Thorn 14 Pin Connection) 110
725/731 Pye 16 Pin Connection) 2.20
713 Pye (6 Pin Connection) 2.20

FUSES
20mm

SOMA 10 for 70p
315MA A/S 10 for 50p
500MA 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

11"
10 for 65p
10 for 65p
10 for 50p
10 for 50p
10 for 50p
10 for 50p

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.

300 Mixed Resistors 1.50

300 Mixed Capacitors 1.50

150 Mixed Electrolytics 2.00

100 W/W Resistors 1.00

20 Mixed Cony Pots 1.00

40 Mixed Pots 1.50

20 Mixed Sliders 1.00

40 Mixed Presets 60p

20 Mixed VDR & Thermistors 1.00
20 Mixed Ferrite Cores 50p

100 Mixed Ceramic Discs 1.00

10 Spark Gaps 1.00

10-16 pin Qui, IC Socket 90p
20 Assorted TV Knobs 1.00

10-16 pin Quil to Dil IC Socket 90p
100 Mixed Diodes 1.00
50 Mixed Mica Washers 65p

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

30 Mixed Neons & Bulbs 1.00

20 Mixed Valve Bases 1.00 BF167 24 BFR62 28 NKT276 20
8E173 29 BFR81 29 NKT453 1.65

AC128 39 BC172 9 BC559 8 BF179 32 8Fft87 25 07112 1.92

AC131 40 BC1748 23 BC595 8 BF180 33 BFR93 1.74 OT121 2.08

AC138 40 BC177 24 8CX33 22 BF181 30 BFR91 2.08 R1038 110

AC141K 39 BC182LB 12 8CX34 11 13F184 30 BFT42 30 R1039 80

AC142K 31 BC1831 12 80115 49 BF185 30 BFT43 30 9200813 1.40

AC153 39 BC1841 13 80131 30 BF194 16 BFX38 40 R20108 1.10

AC178 33 BC187 24 BDt32 46 BF1% 16 BP30 30 R2030 70

AC176K/ BC204 15 BD133 59 BF1% 16 BFY51 34 R2265 130
AC128K 93 BC208 9 BD139 36 BF197 15 BFY52 34 112305 80

AC188 38 BC212L 9 BD140 38 B7198 19 BRC116 1.50 R2322 50
AD142 1.18 BC2131 12 130144 1.70 81199 15 BRC1693 1.43 R2443 M
AD143 108 BC237 12 813150 50 BF223 Is BU105 1.00 RCA16446 30

AD149 911 BC238B I BD163 91 BF224 19 BU126 1.10 RCA16599 1.73
A0161 32 BC238L 1 B0201 74 BF238 20 80207 1.05 RCA16603 1.40
A0162 32 BC250A 15 BD203 78 BF240 9 BU208 1.15 RCA16799 1.13
AD263 105 BC251 8 80204 99 BF241 21 BU208A 1.15 RCA16800 1.42
AF127 45 13C252A 20 BOW 48 BF255 10 BU326A 1.30 RCA16802 1,311

AF139 NI BC294 3 BD225 52 BF256S 20 BU407 1.70 51299 2.73

AF239 41 BC301 32 80232 50 BF257 18 BU408 2.76 528003 1.3
BC107 15 BC303 3 BOW 60 BF259 28 811500 2.30 S6080A/B 3.50
130106 15 BC307 1 80234 60 BF211 25 811526 2.46 760500 1.30

13C109 15 130308 80237 55 BF274 11 BU807 2.54 76052V 1.30

BC115 16 Bele 1 80238 65 BF337 29 C1129 9 MOW 1.75

BC117 21 BC327 1 80241 59 81338 34 C1172B 9 T9010V 1.45

BC125 26 BC328 1 80244 85 8E355 40 E5386 1.30

130126 23 130337 1 BD278A 81 131362 50 E9003
54 19353V
21 mossy 1.00

BC139 27 BC338 1 BD336 68 BF391 21 E9005 25 1933W 1.10

BC141 34 BC347 130433 71 BF394 16 ME0404 10 T1C45X 50

BC142 30 BC334 80437 83 BF422 47 ME0412 10 T1C46 41

BC143 31 BC454 BD592 1.20 B7423 53 ME6002 10 T1C106C 40

BC147 12 BC455 BD589 120 BF450 43 MJ2501 2.36 TIP29 42

BC148 12 BC466 1 BD677G 1.35 131453 53 MJ3001 221 T1P30 42

BC149 12 BC460 40 BD707 95 BF459 37 MJE182 47 TIP31 s
BC153 16 BC463 22 80708 95 BF459 40 MJE340 50 11P32 43

BC1540R 16 BC546 8 BDX10 93 81401 59 MJE520 50 T1P33 61

BC154YL 16 BC547 12 BD420 1.09 BF556B 35 MJE2955 1.40 T1P41 42

BC157 12 BC548 12 1313462 99 BF596 15 MJE3355 1.50 71P42 45

BC158 12 BC549 8 6E137 20 BF694 16 NKT241W 8 T1P110 61

BC159 15 BC557 10 131153 20 BF757 62 NKT241G 8 TI391 25

BC171 9 BC558 10 BF154 25 BFR52 31 NKT241Y 8 ZTX550 30

Miro
Pye 78+161 SOP
Pye 147+260 50
Thorn 56+.1K+47+12

124
Thorn 50+40+ 1K5 10p
Thom 128+16+161+
116+462+126 511p

Thorn 120+72+300
510

RBM 293+14+93
1TV1611 53P

Pye M5+15+45 17131
90p

PhAps
47Rs

342+682 90p
Philip S2P
Thom 350+ 20+ 148+
1K5.317 1.40
Thorn 6+1+100 12p

Thorn 3000 Motel 1.45
Thorn 8/8500 Plastic

1.45

EHT TRAYS
Thorn 3300 5.50

Thorn 9:00
Thorn 8500

Thorn 9030

Thorn 9600
Thorn 930/950

Pye 713 5 lead

Pye 725
Dacca Bradford
Baird 8750

Korting A29100
Philips G815201

Philips GI3 (5501

Universal

3.50

6.00

7.90

6.00

1.50

5.97

6.35

5.00

7.10

7.10

610
6.50

5.00

MULTISECTION CAPACITORS
100+150+150 200+200+103

350V 350V 55p
220 +47 350V

5lip
115p 200 +200 +75+25

200+150+50 350V 110p 350V IMp
200+200+100 50+50+8 300V 55p

325V 54p 100+50+100 ZOV 55p
32+32+16 275V 52p 100+150+5035W 55p
30+210+100+32 2500+2500 (Thom OK)

350V Mg
100+50+150 350V Sp 150 +150 +100

631/ 1.20

400+403 200V 72p 300V 1.80
32+32+18 350V 52p 200+47 250V 65p
200+32+300+100 500+50017W

350V 70p Thom 7X9 1.00
225+25 350V 50p 175+107+100 350V
71+200+100 Thom 3K5 225

350V 70p 400 400V Thom 9K2.541
200+100 325V Ifip 470 250V
200+100+100+50 Phikps 611 1.50

350V 60p

Thorn Mains TX 3300/3500
Thorn Mains TX 8000/8600
Thorn S.O.P.T 6000/8500
Thorn Scan TX 3000/3500
Thorn EHT TX 300/3500
Thorn LOPT 9600
Thorn LOPT 1615
Thorn LOPT 1590/91
Thorn LOPT 1690/91
Thorn LOPT 8000
Thorn LOPT 8500
Thorn LOPT 17(9
Pye LOPT 713
Pye LOPT 725
Pya LOPT 731
Philips LOPT G9
Philips LOPT Gll
GEC LOPT 3113
Diode Split LOPT AT2076/35
Sanyo LOPT AM-WM-21
Sanyo LOPT AM-WM-4
Philips LOPT G8
Sanyo LOPT (CW211 4-2751-44700
ITT LOPT CVC5-9
ITT LOPT CVC30
ITT LOPT CVC45
Baird 8750
Baird 8752
Korting AZ9100
Korting 892-170
Korting AZ2101
Korting A22110
Korting ITR1001
Siemens V1155
Siemens V1823
Zanussi BS2222
Zanussi BS2223
Sabra FR0057
Salora 190029
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7.50
10.00

3.50
6.00
6.00

12.00
7.25
725
725
9.80
9.91
9.85

10.00
9.05

10.18
1.110

13.75
7.40

14.75
6.75
730
7.80
5.00
9.60
1.75
9.75

103
10.25
1025
10.3
1025

10.2510.3

11.75
11.75
10.25
10.3
10.25
10.25

BRC3064
BRC/W200
BRC/W300
093010
LM1303P
MI23113
ML2378
IAL.2398
MC1327AP
MC1358P
MC1455P
MC145168CP
5991025
SAA1124
SAA5010
SL432A
511430
SN15646N
SN74123N
SN74154N
SN76301N
SN76110N

INTEGRATED CIRCUITS
BRC1330 1.40 SN76013NO

1.00 5976013N
1.00 SN76033N
1.00 SN76115
1.58 SN76131N

2:20
2.00
2.86
125
130
18p
60p
7.20
4.50
6.00
1.80
2.50
60p
65p
1.40
1.40
1.14

Sh17132279

SN76530P
SN76622N
SN76660N
SN74666N
SN76744
TA7117P
TA7109AP
TAA611
TBA120B
TBA120C
TBA120C11
TBA1205
TBAI2OU
TBA395
TBAA8011
TBA510

TBA530
1.80 TBA540
110 TBA5500
2.00 TBA56OC
2.00 TBA641
1.51 TBA651
1.25 TBA720A
1.00 TBA750
1.30 TEIA800
1.00 TBA810S
SOp TEIA810AS

17412 TTEIABAM950

1.00 TBA1440
210 TCA27OSA
1.40 TCA27OC
1.20 TCA27000
120 TDA1004A
70p TDA10357

17".00 TTSAAll°3-11705

1.00 TTDDA1200

1.40
1.90 TOA1327

126
1.00
1.12
1.50
2.05
2.50
2.49
220
1.62
1.00
1.00
2.08
1.95
1.92
1.05
1.05
1.05
4.00
3.50
2.72
1.50
2.42
2.76
2.53

TDA2002
TDA2030
TDA2522
TDA2530
TDA2540
TDA25617
TDA2581
TDA2591
TDA2611A
TDA2640
TDA2690A
TDA3560
TDA9503
TCEPICO
TEA1009
MC14426P
MC14429P
MC14514
UA758PC
UA10084
ULN2165
ULNn16A
UPC1365C
SC9488P
SC9511 P
SW153

280
2.10
2.10
2.61
3.50
3.50
3.00
1.96
1.95
2.90
1.50
6.00
2.90
3.48
1.95
4.10
4.50
5.00
2.50
2.66
1.30
125
5.75
1.40
1.40
2.50

CAN TYPES 1250MF 40V 50p
0.2MF 250V 5,* 1250MF 5W 509

2MF 25W 50p 1500MF 7W Thorn 3K
22MF 275V 50p 100
50MF 275V 50p 1500M1 1001/ 1.05

100MF 150V 65p 200OMF 30V 50p
100MF 250V 70p 2200MF 4W Thorn 4K
1COMF 75p 95

220MF 4400V Thorn 91( 2200MF 63V Philips G9p
1.30 125

220MF 45W Thorn 4K 2500641 35V 65p
130 2930MF 40V 65p

400MF 350V Thom 8K 3070M1 33V 65p

1.00 3300MF 16V 501)
8COMF 250V Print 3330MF 25V 601

80p 4700MF 16V 72p
BUMF 250V 70p 4700MF 40V 75p

Thorn/Decca/GEC On/Off Switch. Push to
make 759
Philips Gil On/Off Switch. Push to make 75p
ITT CVC8 On/Off Switch 65p
ITT CVC9 On/Off Switch + Relay 90p
Philips GO On/Off Switch 75p
Thorn 3/3500 Al Switch 50p
Thorn 4000 Al Switch 50p
Korting Shift Pot 5011 65p
2 5A Push to make on/off switch 15p

Thorn 8/805 ex equip panels
untested
PSU
FIB
Decoder

Thorn 9K
untested
PSU
Decoder

Thorn 9K6
untested
Decoder

Thorn 3/3K5 ex equip panels
untested

2.5$ PSU 3.75
3.75 LTB 3.7S
4.00 Video 2.50

Chrome 2.00
ex equip panels FTB 2.75

IF 1.75
12.00 Cony. 310 3.00
500 Cony. 31(5 3.75

Aouowtovox Decoder FG/01 new
equip 5.00

Thorn 4003 Convergence panel
5.75 ex -factory 3.75

Thom 4000 PSU panel ex -

factory 2.50
Thom 3K5 beam knitter board
new 1.75
Thorn 3K5 PSU bottom board
PC206 new 2.7S
Thom 3K5 IF panel new 3.00
Thom 313K5. EHT & scan TX +
9200813 on alum chassis ex -

equip 110
Thom 8/8K5 damaged FTB for
spares 1.25
Thom 8/8K5 damaged decoder
for spares 2.25

UHF TV Aerial for portable
Indoor Aerial Parabolic Type Reflector
to Help Combat Ghosting Problems

Line Connectors

50p Coax Plugs 10 for 1.65
Band Change Switch Assy. Pye 125 40p

2.50 Flush Mounting TV/FM Diplexer 1.00
311p Switched flush Fitting Aerial Outlet 1.00

DIODES
AA112 Op N4003 4p

AA119 8p N4004 5p

AA143 Lip N4005 5p

BA115 tip N4006 5p
BA154 11p N4007 6p

1313103 Bp N4148 2p

13131058 30 N4149 6p

BR103 52p N4742A 8p

BF= 4181 N52548 8p

81106 1.50 N5349 14p

BTtt6 1.00 N5403 12p
BT119 2.56 N5401 12p
131120 2.02 N5402 14p

BT151 650 1.00 N5404 12p

04127 12p N5406 16p

BY188 16p N5408 16p

134204 36p S025 fip

B4206 16p S131 8p

134207 16p 51658 Bp

BY208/800 341p MR854 35p
134223 195p SKE1 /02
134225 70 MCR106/1 180
134227 28p MCR406 35p

04298 22p 294444 1 50

097(22/400 30p 4827 60p
BYX55/1300 30p Y969 75p

BZV15 CU
BYX71 /350 Ng Z341

R 1.16 0A910
12p

BZV15 C2411 1.15 MCR106/7 1.1
1993 Sp MCR108/8 1.50
1N2070 ip TD3F1C014 210
!ROOM Hp TD3F80011 3.00
INIIXQ Hp 8Y255 30p
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MANTEL. ..* Manchester's No. 1 in Ex -Rental TVs ** *

* Over 2,000 TVs in stock *
41:* Special Offer on Working Colour TV's *
4( All sets are Serviced with repolished Some Examples of UNTESTED TVs *
* cabinets ready for sale available

74,

Z
9(

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

£25
Discount on quantity

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

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

4( Ring for quote. Callers welcome.

4(
419 Barlowmoor Road, Chorlton, Manchester 21 2ER

-

* Tel: 061 861 8501 ********************************************

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

£4 each

£4.95

E MORE ON
THESE T P 51

INTEGRATED CIRCUITS
Type Price E Type Price E Type Pr.. £
2764 7.85 SAF1032P 3.99 T BUN .79

4116 (150ns) 1.74 SAS560S 1.79 T11-1)(1 1.65

74LSOO .43 S190111 4.99 TDA1170 1.49

74LS32 .39 STK077 6.90 TOA1190 115

741S157 .63 STK078 5.50 70A1412 95

741S393 1.00 ST K415 9.25 70A2600 5.49

7805 .66 ST K435 4.95 TDA2611 1.15

BA536 3.00 STK459 6.50 TOA2640 2.39

8A1330 1.75 STK461 7.10 T0/13560 5.10

HA1342 STK463 7.1i TOA9503 2.45

HA1366WR 1.59 TA7108P 1.39 TEA1009 .95

HA13689 1.59 TA7205AP .99 UPC1156H 1.40

441309 -TS-0 TA7222AP 1.59 UPC1181H 1.15

144460 1.65 TAA550 .45 UPC1185 2.80

LA4461 titt TBA530Q .99 UPC1365 5.00

LM1011 2.90 TBA550Q 2.49 UPC2002 1.45

MC1327P0 -IS TBA560CQ

ASK FOR TRADE LIST, T V., VIDEO &
COMPUTER SPARES. EXPORT ORDERS
WELCOME - OVER S MILLION ITEMS
IN STOCK.

AIL

10 To Order: -
Add £1.50 P & P
then 15% VAT to total.
P & P free on orders
£20 & over. Export orders
VAT zero + postage at cost.

-a- PHONE (0772) 555034
r TO: C.P.C. PLEASE SUPPLY YOUR TRADE PRICE LIST.
I

NAME

ADDRESS

T.V.11

1-111.
Good people todp.tl

194.200 North Road, Preston, Lancashire,
PR11YP. England. Telex 677122.
Please allow 7 days for delivery

TELEVISION/COMPUTER
TRAINING

(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICAL
EDUCATION COUNCIL)

2 YEAR
BTEC National Diploma

ELECTRONIC &
COMMUNICATIONS ENGINEERING

Eleunrncs Computing reievision, Video. Testing & Fault Diagnosis)

15 MONTHS
BTEC National Certificate

ELECTRONIC EQUIPMENT SERVICING
(Electronics, Television. Video Cassette Recorders, CCTV. Testing & Fault Diagnosis)

15 MONTHS
BTEC National Certificate

COMPUTING TECHNOLOGY
(Electronics, Computing Software/Hardware. Microelectronic Testing Methods)

9 MONTHS
BTEC Higher National Certificate (HNC)

COMPUTING TECHNOLOGY & ROBOTICS
IMicroprocessor Based Systems, Fault Diagnosis, ATE, Roboucs

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE
BASED PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT

PROSPECTS

Shortened Courses can be arranged for
applicants with previous knowledge.

Full Prospectus from:

LONDON ELECTRONICS COLLEGE (Dept TF)
20 PENYWERN ROAD, EARLS COURT,
LONDON SW5 9SU. Tel: 01-378 8721
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A Look at Monitors
Part 1

There was a time when a TV was a telly and a monitor
was regarded as being something to do with broadcasters
and professional TV users - like cameras, mixing consoles,
effects generators and so on. The emergence of home
video changed this to some extent, now that Tom, Dick
and Harry can generate, manipulate, record and playback
their own TV pictures and programmes. Another factor
contributing to the change has been the proliferation of
home computers. The "high -density" data produced by
many computers calls for a display system with higher than
normal resolution capability.

A growing awareness of the shortcomings of present TV
systems involving a PAL codec (coder/decoder), and of
the definition limitations imposed by domestic VCR for-
mats, has been brought about by the sight of crisp, sharp
displays of teletext and Prestel data. Those who've seen
demonstrations of digital, high -definition and high -quality
CCTV pictures will appreciate this. Displays of non -coded
images from such sources come as a revelation to those
used to the average domestic TV picture, regardless of its
source. We don't wish to denigrate the broadcasters and
VCR manufacturers, who do a magnificent job within the
constraints imposed upon them. These consist mainly of
(a) the available system bandwidth and (b) the need for
compatible operation, i.e. band sharing between the lu-
minance and chrominance signals. The conventional set up
is quite adequate for off -air, VCR- and disc -derived
pictures, with the currently popular screen sizes (50-56cm
average) and viewing distances (about 3m): in this context
a high -definition picture tube and better circuitry would be
largely wasted.

What is a Monitor?
Traditionally, a monitor has been a TV set shorn of its

tuner and i.f. strip. This remains true of the simplest and
cheapest monitors, which use conventional timebase,
video and power supply circuitry as found in domestic TV
sets and an ordinary picture tube. Mains isolation is the
major additional requirement, though this is increasingly a
feature of domestic TV sets. Many TV set/monitor
conversions have been carried out, with mains isolation by
means of a chopper transformer, or a 50Hz double -wound
transformer with 1:1 turns ratio (when internally fitted,
toroidal winding is usually required to prevent stray
magnetic fields from upsetting the operation of the picture
tube), or fast optocouplers to provide isolation at the
video input terminals.

Purpose -designed Monitors
Purpose designed monitors vary tremendously in price.

The more expensive ones have improved specifications
compared to domestic sets in most possible respects. They
can be expected to offer enhanced performance and extra
facilities in the following areas.
(1) Video bandwidth. Depending on the intended applica-
tion, monitor video channels may have bandwidths from
10 to 50MHz.
(2) Scanning geometry. Field and line scan linearity is

Eugene Trundle

typically ±2 per cent of picture height, 0.5 per cent with
very expensive models. Also important are absence of
ripple (i.e. 50 or 100Hz mains hum) on the raster and full
correction of raster distortion (scan -error and pincushion
effects).
(3) Breathing. Raster size should be virtually independent
of beam current. This calls for very good e.h.t. regulation.
Domestic TV sets have improved greatly in this respect in
recent years but a good monitor will do better, with
perhaps a maximum variation of 1.5mm in picture size
from cut off to full rated beam current. More on this later.
(4) Black -level clamping. A driven clamp is better than a
d.c. restorer. Any clamping carried out during the back
porch of a composite, chroma-encoded signal needs a
clamp softener in the form of a reactive or resonant circuit
between the clamp and signal to prevent crunching of the
colour burst.
(5) Tube resolution. Most monitors use high -definition
tubes.
(6) Convergence tolerance. This depends on type of tube
but can be better than a standard production tube by a
factor of up to five.
(7) Stability. Drift of important electrical characteristics
with time and temperature is minimised by careful design.
A strict maintenance and recalibration timetable may be
specified.
(8) Input facilities and interfacing. A general-purpose
monitor will be able to accept a choice of input levels and
types.
(9) Scan frequencies. As you go up the price scale you find
instruments with 625/525-50/60 switching and automatic
height compensation; field rates between say 38 and
80Hz, interlaced or not; and line scan rates up to 38kHz.
These very high scanning frequencies are relevant only to
wideband monitors with very high resolution tubes.
(10) Switchable scan amplitudes. An underscan mode will
facilitate inspection of the extreme borders of the picture
since they will be within the visible raster area. A 1:1
aspect ratio may be provided. See Fig. 1.
(11) Pulse cross facility. A useful feature of some profes-
sional and broadcast -standard monitors is their ability to
display the line and field blanking periods and the signals
these contain. This is done by switching delay monostables
(about 10msec for the field, 20psec for the line) into the
sync pulse paths. This mode of operation shows sync
dropouts, the burst, blanking, vertical interval test signals
(VITS), reference and other test signals.

Other similar features on high -specification monitors
include split screen, where the upper half of the display is
in monochrome so that the effect of colour on a

D960 SAD border

(a) lb) Id)

Fig. 1: Rasters. (a) Normal (b) Underscanned. (c) With 1:1
aspect ratio. (d) SAD border on underscanned raster.
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Table 1:
Comparison of TV/monitor characteristics.

Characteristic

-3dB video bandwidth

CRT spot size

Triads per picture width

Maximum convergence error

Breathing size variation

Maximum geometrical error

Scan linearity

Domestic High-grade
TV set monitor

5MHz 10-20MHz

450µ* 260µ

400 860

2.2mm 0-7mm

4mm <1mm

3.5mm <2mm

±5% ±0.5%

*Greater at high brightness levels.

monochrome display can be evaluated; built-in generators
of crosshatch, step -wedge and full -white displays for align-
ment; and vertical collapse, in which the height is reduced
to about ten per cent of normal for quick cut-off
adjustment.
(12) SAD - Safe Area Display - in which an internally
generated box/frame is added to the display, see Fig. 1(d).
The idea is that scene elements can be positioned for safe
transmission even when the monitor is operating in the
underscan mode.
(13) Scan failure protection. Beam extinction in the event
of failure of either timebase in order to protect the tube. A
lamp may provide indication that the protection circuit is
operating.

Monitors usually have a minimum of external knobs,
though a contrast control at least needs to be accessible to
compensate for varying ambient light conditions in the
viewing area. Some of the best monitors have calibrated
brightness and contrast controls. Typical accessories in-
clude light hoods, anti -glare screens and polarizing filters.
Some monitors are rack mounted, 51cm being the largest
tube size that can be accommodated in a standard 19in.

HT input

R4 D3

5k6/3k3 36V

T1

0100
2N3055

3k3

Q4

R9

620
9- -VV \ -

05

rack: others may be mounted on special plinths and
finished to match the equipment (e.g. a computer) with
which they are intended for use.

Table 1 compares some domestic TV/monitor
characteristics.

Monitors are generally designed for either picture re-
production or data display, the main difference between
these two categories lying in their video amplifiers. In both
cases good bandwidth and fast rise times are required, but
those intended solely for data display very often have
"triggered" video or RGB amplifiers, i.e. there are only
two states, either on or off. An in-between class is the
TTL-linear type, where the computer can control the
brightness which is typically confined to two levels - we'll
return to this. Some monitors have amplifiers that cater
for all these requirements, being able to handle analogue
signals and those with just two or three levels.

Uses
The traditional uses of monitors are in studio and OB

work, for editing VCR material and in CCTV installa-
tions. A growing field is that of advertising, mainly at
point -of -sale - there's one each in my local bank, Post
Office, Woolworths and Debenhams. Other roles are as
"information boards" at travel termini; for Prestel services
(particularly in travel agents); as computer VDUs, both
personal and professional; for interactive learning; in

CAD (computer aided design); for industrial process
control, TV games displays in public places, and scores of
others. High -definition TV, both monochrome and colour,
needs a special display system.

Receiver -monitors
There's a growing trend amongst TV setmakers to

adapt or design their chassis so that they can accept
baseband video signals directly, either in RGB or CVBS
(composite video, blanking and syncs) form. The receiver -
monitor is a versatile device - the excellent design and
performance of current TV chassis make them suitable for

D

Regu ator
1C3

"'TM

06

EHT
generator ry

Tripler Rt

24kV ENT

P2
100k

 0 015

022
1.3

100k

D9

c=110
33k R213

100k

Fig. 2. E.H.T. regulation and protection system used in the Barco CTVM3 series monitor.
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this use. At present there's no standard form of video
connection, though the SCART socket (also known as the
Euroconnector or peritelevision plug/socket) is being in-
creasingly used. Details are given in the data card that
accompanies this issue of Television. Some monitors have
BNC connectors, some DIN, others a plug/socket type
exclusive to the manufacturer.

EHT Regulation
Many very good monitors derive their e.h.t. supply from

the line output stage in the conventional manner. Given
careful design, this arrangement can provide excellent
results, especially with an anti -breathing circuit that mea-
sures the beam current (typically via the tube's Aquadag
return line) and applies a compensating bias to the width
and height circuits to maintain constant picture size de-
spite varying brightness levels. For consummate perfor-
mance, a separate e.h.t. generator with a feedback
stabilising loop can be used. One such circuit (from the
Barco CTVM3 series) is shown in Fig. 2.

The e.h.t. voltage is measured at source via the potential
divider Rt/P2/P3/R28, the sample thus obtained being
applied to the base of the emitter -follower buffer transis-
tor Q10. The output from this is passed via R17 and D4 to
the base of comparator transistor Q4, whose emitter
voltage is held constant by stabiliser IC3. Thus Q4's
conduction depends on the e.h.t. voltage. To assist in
stabilising the action, Q2 and D2 provide a constant -
current supply. Q4 controls the base of Q3 which in turn
drives the series regulator transistor Q100. This completes
the stabilising loop, whose operating point is established
by the setting of P2.

At switch -on the e.h.t. voltage will be zero and Q10 will
be without base bias, i.e. it will be cut off. So a start-up
system is required. Q4's base is then biased via R15 and
D5. Once Q10 turns on and the voltage across R21 rises
to 700mV Q6 conducts, reverse biasing D5.

There are several protective features built into the
circuit. D9 provides flashover protection at the sampling
point. In the event of excessive e.h.t., for example due to
Q100 going short-circuit, Q1 will conduct, firing the
crowbar thyristor Thl as a result of which an h.t. fuse
blows. In the event of excessive e.h.t. current the voltage
across R9 will rise so that (25 conducts, reducing the drive
to Q3 and in turn Q100. To prevent a pumping action, (25
is latched on by R4 and the 36V zener diode D3 until
reset by switching the monitor on and off again.

Resolution
The ultimate aim with a TV display system is to

reproduce very fine detail, the virtue of a monitor being
largely judged on this basis. Ultimate resolution depends
on many factors: we'll discuss the main ones briefly,
starting with conventional 625/50 standard pictures.

The TV image consists of a mosaic of tiny dots of light,
coloured or white as the case may be. The 625 -line picture
is made up of two interlaced fields, each consisting of
287.5 lines - the rest are taken up by the field blanking
interval. Thus a total of 575 lines is available for the
picture pattern, less a few lost at the top and bottom of the
screen due to the overscan that's usual in most TV sets.
The number of lines determines the absolute limit of the
vertical definition but there are other limitations. Any
detail fine enough to occupy only one scanning line will
have a high degree of flicker, because its refresh rate will

Picture elements

Video
waveform

p962]

Fig. 3: TV scanning line with maximum detail, with the
corresponding video waveform shown below.

be at frame frequency, i.e. 25Hz. Flickerless reproduction
will occur only with vertical detail that occupies an even
number of adjacent scanning lines. The interlace perfor-
mance of the field timebase is also relevant: in the worst
case (zero interlace, with the lines of each pair of fields
superimposed), the effective vertical definition will be
halved and a very coarse line structure will be seen.

There's a third factor to be considered before we go on
to horizontal definition. This is the Kell factor. If the TV
system is fault -free and correctly adjusted throughout, it's
perhaps reasonable to expect that we should see 287 eqi-
spaced white lines drawn on a blackboard at which a
camera is pointed. This would represent the maximum
possible vertical definition - 575 alternate black and white
lines across the screen from top to bottom. We wouldn't
see them however! Because the lines on the blackboard
are unlikely to be exactly aligned with the scanning lines,
and because at normal viewing distances the picture's line
structure is not discernible, the practically realisable verti-
cal definition is reduced by 25-30 per cent, leaving us with
about 430 lines worth of effective vertical definition. This
is relevant only to optically generated pictures: data
displays are electronically generated on individual and
precisely defined lines, and provided the viewer is close
enough to the screen to see the individual scanning lines
the Kell factor is irrelevant.

Horizontal Definition and Bandwidth
There's little point (in analogue TV pictures anyway) in

having unequal vertical and horizontal resolutions, so
optimum horizontal resolution equals the vertical resolv-
ing power. Theoretically, each picture element (pixel) will
then be square. With the standard aspect ratio of 4:3, we
should aim for 430 x (4/3) = 573 individual dots per
scanning line.

4

Now the line blanking period is 12µsec, which leaves
52µsec out of the total 64tisec line cycle as active picture
time. Assuming the worst case (see Fig. 3), where the
pixels along a scanning line are alternately black and
white, this would mean changing the video signal from
zero to white, then to black and finally back to zero in the
space of two pixels. With 573 pixels per 52/./sec, one cycle
of video signal must take place in (52 x 2)/573 =
0-182µsec. This determines the video bandwidth required.
One cycle in 182nsec equals 109/182Hz, i.e. 5.5MHz,
which is the bandwidth allotted to the luminance signal in
broadcast television. If the video system can pass a
sinewave at this frequency, we shall have somewhat
rounded leading and trailing edges to each pixel. This is
what happens with a conventional TV set. If the video
channel can accommodate a 5.5MHz squarewave, our
pixels will be truly square! The greater the monitor's video
bandwidth, the sharper each pixel's "attack" and "decay"
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Fig. 4: Video signal frequency plotted against resolution in
lines for the standard 625/50 system.

will be: provided the rest of the signal chain lives up to
this, sharper edges will be seen. The broadcast channel can
only just manage a 5.5MHz sinewave, so extra bandwidth
is relevant only to video sources such as computers, text
displays and so on. VCRs, video disc players and domestic
cameras all have bandwidth restrictions and PAL coding
systems, so high -quality display systems are wasted on
them.

Next we need to relate bandwidth to rise time. Rise
time is the time it takes for a system's output signal to get
from ten to ninety per cent of its final level when the
system is presented with a true step -waveform input. The
formula is t = 1/(2finax) where t is the rise time in µsec and
finax is the upper limit of the system's passband in MHz.
Thus an amplifier whose -3dB limit is 5MHz will have a
rise time of 1/(2 x 5) = 0- 1psec or 10Onsec. To convert the
other way,finax = 1/21, i.e. an amplifier with a rise time of
20nsec can be expected to handle sinewaves with fre-
quencies up to 25MHz.

The horizontal resolution capability of items like cam-
eras, VCRs and picture tubes is very often quoted in terms
of lines, and it's useful to relate this to video frequencies.
Fig. 4 compares line resolution with video frequency, and
shows for example that a VCR with a horizontal resolu-
tion of 270 lines will easily resolve the 2.5MHz test card
gratings while a monochrome camera rated at 400 lines
should pick up the 4MHz gratings when viewing a test
card. Sometimes a vertical definition figure is quoted,
usually approximating to the horizontal figure. It will

generally be less that the theoretically possible 575 lines
(Kell corrected, 430 lines) due this time not to bandwidth
limitations but to vidicon spot size, optical constraints in
cameras and the use of identical field or line averaging
techniques in other equipment.

Video Output Stages
In a class A video output stage - see Fig. 5 (a) - the

bandwidth is limited by the considerable stray capacitance
in the load. Stray capacitance is contributed by the
transistor's body and its heatsink, the land area of the
PCB, the wiring to and the construction of the tube pin
and socket and associated spark gap, and the capacitance
of the tube's cathode to adjacent electrodes, principally
the heater and control grid cylinder. This lot can add up to
10pF or more, which has a reactance of less than 3kf/ at
5.5MHz. It's not difficult to see the advantage of mount-
ing the video output stages on the tube's base panel. The
frequency at which the response falls to -3dB is given by
142/JCR), where C is the stray capacitance and R the load
resistor, so for a 5.5MHz response the value of the load

resistor would need to be less than 3kfl, which would make
for very high dissipation in the video output transistor. In
practice a higher value load resistor is often used, the
resultant h.f. fall -off being compensated for my means of
an inductive element in the collector load circuit or a low -
value emitter decoupling capacitor - Cl in Fig. 5 (a) - to
give frequency -selective negative feedback.

More significant though is the effect of stray capacitance
on signal rise and fall times, which become unequal in a
circuit of this type. Assuming c.r.t. cathode drive, the
video output voltage is low for white, high for black. On
the leading edge of a white picture feature Tr2 is being
driven on, its low collector -emitter resistance quickly
discharging the stray capacitance to give a fast fall time
(attack) and a sharp leading edge to the object displayed.
On a transition from white to black the tube's cathode
voltage must rise sharply, and Tr2 is turned off to achieve
this. The stray capacitance must charge to the new, higher
voltage, and its only charging path is via R4. This RC
combination forms a time -constant that permits only a
relatively slow rise time and recovery to black. The result
is a smeared trailing (right-hand) edge to white objects.
This is acceptable in low-cost and small -screen 1'V sets
and for low -definition graphics, but it's a non-starter for a
self-respecting monitor.

The problem is overcome by using a "balanced" video
output stage, of which there are two main types. One
employs a complementary pair of npn/pnp high -voltage
output transistors in a class B circuit. The more common
circuit is the so-called class AB one in which an emitter -
follower is added as an active load to a common -emitter
transistor. A typical arrangement is shown in Fig. 5 (b):
it's used by Microvitec in their range of monitors to
provide an 18MHz bandwidth. This results in excellent
analogue pictures and data displays.

Trl is a basic class A amplifier whose gain is set by the
ratio of R6 to R1/2. R3/4/5 set the d.c. conditions. Trl's
load resistor R7 is effectively shunted by Tr2 on white -to -
black transitions, providing a low -impedance path so that
the load capacitance charges rapidly. As Trl turns off, D2
becomes reverse biased so that Tr2's emitter voltage rises
quickly under the influence of the base bias provided by
R7. Signal h.f. compensation at the input is provided by
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Fig. 5: Video output stages. (a) Simple class A
driver. (b) Class AB circuit as used by Microvitec.

circuit with

650
TELEVISION OCTOBER 1984



(a) (b)

Fig. 6: Off -screen photos of a green zone -plate image. (a) Monitor display. (b) Display after passing through a PAL codec.

Cl and C2. Trl's emitter is held steady at 7.5V by zener
diode D3, whose ground connection is interrupted during
the field and line blanking periods by switching off Tr3.

Colour Codec
The three colour coding systems in use (NTSC, PAL

and SECAM) were all designed for compatibility with
existing monochrome TV systems, and achieve this by
means of a band -sharing arrangement in which the lu-
minance and chrominance components are interleaved.
What price do we pay for this bandwidth economy? The
main visible effect is a degree of cross -colour on fine
detail, be it test -card gratings or picture features like
striped suits and distant railings. The effect of cross -colour
is brought out in Fig. 6, where (a) shows a studio picture
of a zone plate consisting of concentric and graded rings of
primary green and (b) shows the result of passing the zone
plate signal through a PAL codec. The cross -colour effect
adds spurious patterns (in blue/yellow and red/green)
centred on luminance frequencies corresponding to the
colour subcarrier frequency. Also present in encoded
pictures are more subtle effects like cross -luminance, a
moving luminance dot pattern adjacent to chrominance
transients.

The main problem with an encoding system such as
PAL is the inherent definition limitation however. The
chroma signal bandwidth is little more than 1MHz,
permitting a maximum horizontal colour definition of
about 100 lines. The vertical colour resolution is much
better than this because of the 575 active line scan
structure, though the signal averaging process carried out
in the delay line circuit considerably reduces this. Even so,
for colour we have unequal vertical and horizontal resolu-
tion, resulting in such effects as the half -coloured letter T,
where the vertical bar is virtually colourless while the
horizontal bar is coloured. This sort of thing is particularly
noticeable in titles (and other small picture features)
where there is no marked change in luminance between
letter and background. Another characteristic of PAL and
similar systems is the barely adequate chroma signal-to-
noise ratio (most obtrusive on large coloured areas).

The presence of the 4.43MHz (for PAL) colour
subcarrier means that a notch filter centred on this
frequency has to be included in the luminance channel to
remove the worst effects of dot -patterning in coloured

areas of the picture. This inevitably knocks out fine
luminance detail as well, which is the second and less
obvious definition penalty with shared -channel encoding.

What a catalogue of woes to lay at the door of the PAL
system! With a normal moving picture however the
original concept of PAL (and NTSC before it) works very
well by coarsely brushing in colour over a relatively high -
definition monochrome picture. Subjectively judged by
those more interested in the programme material than in
picking holes in the system it's quite adequate. There are
special decoding systems that can remove cross -colour
effects and offer higher luminance definition - by the use
of sophisticated comb -filter techniques in both the chroma
and luminance channels. These techniques are used in the
better monitors, but they're expensive and the subjective
improvement they offer is not sufficient to justify their use
in domestic TV sets.

The main PAL defects come to light (literally!) where
the chroma signal has no luminance back-up: where the
picture consists mainly of coloured areas (a good example
is computer graphics) the horizontal definition is effec-
tively reduced by a factor of five. You can demonstrate
this on an ordinary TV set by removing the luminance
signal so that chroma only is displayed on the screen - the
picture is very hazy and woolly. For a more graphic
demonstration of the combined deficiencies of PAL
encoding and VCR bandwidth limitation try recording
data and graphics from a text adaptor, TV game or home
computer on a VCR and play back the result - coloured
areas resemble wobbly jellies full of maggots.

Modulation
The PAL and similar systems were conceived for

broadcast use. Why do we go to all the trouble of PAL
encoding a signal, modulating to u.h.f., then tuning,
demodulating and decoding with two pieces of equipment
less than a metre away, suffering all the above constraints
in the process? Very simply, because the only signal access
to the average TV set is via the aerial socket - and the
live -chassis technique so widely used means that other
forms of connection are dangerous. Now that the live -

chassis era is disappearing we can look forward to much
higher quality pictures where these are there to be had - if
only we could standardise on connector types, signal
exchange levels and similar interfacing details.
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VCR Clinic
Reports from Derek Snelling, M. S. Barakat, Steve
Beeching, T Eng. (C.E.I.), John Coombes, Les Harris
and Ian Hutton.

Fuses and Clocks
Further to the fuse blowing in the Toshiba V31B men-
tioned in the July Clinic, Toshiba report that they are
aware of the problem which is caused by spiky mains
supplies. They suggest changing the value of the mains
filter capacitor from 0.14.1.F to 0-0047µF. Whether this cures
the problem remains to be seen. I've since had three
Sanyo VTC5150s and two Ferguson 3V35/36s that blew
their mains fuses either for no apparent reason or because
two-way mains adaptors were being used.

Thanks to Peter Clark for an explanation of the teletext
clock problem, which we've seen once more. The dif-
ference was between local and national ITV
magazines. D.S.

Hitachi VT19
Now to a few faults with the Hitachi VT19. A common
problem is sound instability due to the audio switching.
relay contacts. Modified relays are now fitted and are
supplied as spares. The following modification can also be
made. Change resistors R462L and R462R from 2.2kfl to
680(1 and add diodes (type 1S2076 or 1SS133) between
these resistors (IC405 end) and the bases of Q415L and
Q415R, with the cathodes of the diodes to the bases of the
transistors. These modifications may give further improve-
ment or make it unnecessary to change the relay. Another
fault is the timer microcomputer resetting due to the 10V
regulator transistor Q1795 overheating and going open -
circuit. Change the transistor to a 2SD468 or 2SD882.
Also replace wire link K1788 (between pin 5 of RC1795
and the 10V line) with a diode (type 1S2076, 1S2473 or
1SS133), anode to pin 5, and decouple pin 5 with an
0.22µF capacitor (add between pins 4 and 5 of RC1795).

The final fault was with one of these machines that
recorded perfectly: in playback however if the long/
standard -play switch was in the long -play position and a
standard -play cassette was inserted the machine wouldn't
always switch to standard play. Now the position of this
switch should affect only record: playback switching
should be automatic. The switching in record and
playback is controlled by IC908 (HA11768): during
playback the off -tape control pulses are used to check at
which speed the tape was recorded, either pin 15 or pin 16
of the i.c. going high to tell the machine to go into the LP
or SP mode. A check showed that the control pulses at pin
7 were correct during the fault condition but the relevant
pin wasn't going high. Replacing the i.c. cured the
fault D.S.

Sanyo VTC9300
Failure to record was the fault with a Sanyo VTC9300.
Playback and E -E were perfect but no picture at all was
evident on record. A scope check quickly showed that the
fault was on board W1 (the one on the left). Much
fruitless time was then spent trying to trace the fault with
the wrong circuit. The board fitted in this machine was ihe
one used in the later VTC9300PN rather than the
VTC9300P. Once the correct circuit was obtained it was a
simple matter to trace the signal as far as Q4 which was
open -circuit base -to -emitter. It was an obscure 2SA type

so an equivalent with a different pin layout was used. I
checked the connections twice before fitting the transistor
then put it in the wong way round, causing myself a lot of
unnecessary worry when the fault still seemed to be
there. D.S.

Hitachi VT8500
An Hitachi VT8500 came in off rental. I was checking it
over and had it on final test when I noticed that pause
didn't operate on record though it was perfect on
playback. On playback pause merely stops the capstan
motor after shunting the noise bar off the screen. On
record the tape is rewound slightly, the loading motor
operating until the loading switch switches off - this is
sufficient to disengage the pinch roller, the capstan motor
being left running. In this machine however the loading
motor wasn't running long enough to disengage the pinch
wheel. The loading switch was operating correctly, but no
matter how it was positioned it operated too soon.

The search for the cause of the problem was a long one,
but after removal of the upper and lower cylinders, the
capstan motor, the pinch roller, the tension band, various
levers and the subchassis the machine was finally stripped
down to the point where the fault was found - a small
metal spring which controls the position of the arm that
operates the loading switch was incorrectly fitted (prob-
ably during manufacture). A fault that had probably been
on the machine for two years without being noticed,
caused by a spring being about kin. out of position, had
taken at least four hours to fix. If the machine had been
sent out with the fault it would have been odds on that the
customer who took it would have been the one in a
hundred who uses pause on record! D.S.

Fuse Blowing
I've had the same problem as Derek Snelling with the
Toshiba V31B - fuse blowing. The capacitor change
mentioned above provides the cure. You get the same
problem with Sanyo VTC5000s and Toshiba V9600s. S.B.

Mitsubishi HS302
Intermittent timer operation and a tendency to shut down
during play was traced to the take-up motor. If you have
to change it note the height of the turntable before you
remove this - so that it can be replaced at the same level
after changing the motor! S.B.

Toshiba V8600
This Toshiba V8600 had a colour fault. It played back a
prerecorded tape with no problem, which should have
been the first clue. Replay of its own recordings was
reasonable except for a bit of colour reversal -a flashing
effect which could be removed by adjusting the a.c.c.
control. The main fault could easily have been missed, no
colour in still picture. Regular readers will have notes on
the still -picture circuits of this machine pinned up all over
the workshop as we've reported a few brain teasers in this
area in past issues. The signal levels around IC204, Q228
and the delay line X204 were checked to no avail, so the
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record a.c.c. level was monitored. Guess what - no pilot
burst! The fault was due to the CX130 switching i.c.
(IC202) which is used to insert the pilot burst. Funny how
the machine managed to replay its own recordings in
colour - normally the colour -killer operates when the pilot
burst is absent. S.B.

Toshiba V5470
This machine was one of our rental stock. I'd just fitted
new heads, belts, etc. when I noticed that it was not
recording video. As new heads had just been fitted, maybe
they were intermittent or something ... anyway, to get to
the point there was little or no f.m. reaching the record
amplifier, which is on the audio board, from the video
board. So checks were made on the video board. There
was f.m. at the modulator (pin 30, IC401) but no output
from the two transistors that follow this (Q404/5). The
coupling capacitor C419 (0.022/1F) turned out to be leaky,
upsetting the bias conditions at the base of Q404. S.B.

Hitachi VT9500
Failure to record was the fault on this machine so checks
were made around IC201. The signal level at the input to
the record amplifier (pin 28) was only a few hundred
millivolts and the output at pin 25 was not much better.
The i.c. was replaced, with some difficulty, after which we
had 4V peak -to -peak at pin 25. Much better. S.B.

JVC HR7700
No nothing was the problem and there was a cassette in
the machine. The fact that there was no eject drive was
not surprising as the 23V unregulated motor supply line
was missing. Fuse F5 had blown and a replacement did the
same thing. The reservoir capacitor C36 was short-circuit
- or at least very leaky. S.B.

Sharp VC9700
The problem with this one was no line sync in both
forward and reverse visual search. A check was made on
the drum servo frequency -to -voltage converter i.c. It was
working correctly but the off -tape control pulses were
unstable in frequency - all over the place they were! The
visual search presets couldn't be set of course: the fault
was due to the reel motor. A replacement restored
stability once everything was set up. I replaced the idler
pulley while I was about it. S.B.

Hitachi VT8000
The fault with this machine was failure to record. On test
we found that there were no E -to -E signals. A further
check showed that the "not playback 12V" supply was
missing - this supplies the tuner, the LE panel and the
presetter board, and comes from regulator transistor
Q066 on the system control panel. The cause of the
problem was that R069 (1.5kfZ, iW) which feeds the
reference zener diode in the regulator circuit had gone
open -circuit. Replacing this restored all functions to nor-
mal. M.S.B.

Panasonic NV777
If there's lack of line lock, check whether the drum PG
pulse is present at TP2006. If not, replace the drum. If the

PG pulse is present, check whether the switching pulse is
present at TP2011. If not, suspect IC2003 (AN6346N). If
the switching pulse is all right, check the squarewave
output at pin 27 of IC2001 (MN6168VIA). If this is
missing, replace IC2001. If it's present, check IC2010
(AN6677) by replacement. J.C.

Sanyo VTC5000
For no results, check the mains fuse F5201 (315mAT). If
this is open -circuit and a replacement blows, check the
switch -mode power supply chip IC5101 (STK7216) by
replacement. J.C.

Blaupunkt RTV211
Smoking was the reported complaint. This was found to
be due to a loose screw, as a result of which diode D1007
had gone short-circuit. After replacing several components
the machine still didn't work, due to no output from the
STR1096 9V regulator i.c. There's a Blaupunkt depot just
down the road, so I called in for a replacement. One of the
technicians there said it couldn't be the i.c. as it never goes
faulty. Well, if you're reading this Gordon - it was the
i.c.! L.H.

Sharp VC9300
The fault was no rewind. Fast forward was all right but
when the rewind button was pressed the machine contin-
ued in fast forward. The system control board was re-
leased, and on trying again the machine started off in fast
forward then went into rewind. The culprit turned out to
be relay R7751 which changes the polarity across the reel
motor - it's energised in rewind and was sticking. L.H.

Sony C9
The tuner produced no signals and there was no clock and
no programme numbers. As a start, the control voltage to
the tuner was checked and found to be missing. It comes
from the collector of transistor Q101 on panel TU24.
Finding no voltage here either, I checked back to the 38V
source on the power supply panel (board D). The source is
pin 3 of a d.c.-to-d.c. converter circuit which is a sealed
unit. Again there was no voltage, and although I managed
to open the unit it was difficult to carry out any tests. A
replacement converter module cleared all the faults on the
machine. I.H.

Sony C5
The head drum motor on this machine had stopped. I
could get it to start by pressing fast forward or rewind then
going straight into the play mode, or by pressing play and
then spinning the drum by hand. The machine would then
work all right until stopped.

There's a head drum motor start-up circuit on servo
panel AS -6. When the machine is switched on, pin 18 of
IC! (CX186) should initially be at 10.8V, dropping to
7.2V when the drum rotates. In fact there was no voltage
at pin 18. The start-up circuit is connected to pin 21 of the
i.c. and consists of an RC network and a link via D1 to the
drum rotation detection circuit. The voltage at pin 21 was
only 0.8V at switch on instead of 10.4V - it drops to 1.8V
when the drum starts to rotate. A check on the compo-
nents connected to pin 21 revealed that the diode was
short-circuit.
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Letters
CHOPPER SUBSTITUTE

The BDX32 seems to be a suitable alternative to the
2SC1942 as the chopper transistor in the Hitachi NP6C
chassis (Service Bureau, July). I've used it in a number of
these sets with no callbacks. In the event of intermittent
power supply operation caused by suspected thy -joints the
only cure seems to be to clean all the joints on the power
supply section of the board and resolder them. Note that
connections G1 and G3 on the power supply/deflection
board go to the signals board and not to "CPT board T"
as shown on page 22 of the manual (no. 338) for Model
CWP132.
Paul Hardy,
Reading, Berks.

VINTAGE HI-FI
Our antiquarian Chas E. Miller's article "A Vintage Hi-Fi
TV Sound Unit" with its impedance matching problem
took me back to the mid -fifties when I worked in the
McMichael research and development department. I
remember building a push-pull amplifier to evaluate the
performance of a pair of ECL80 valves: Mullard claimed
3W undistorted output into a 12kfl anode -to -anode load
with 200V h.t. My efforts at producing this output failed
however. I was stuck at 2.5W until, in desperation, a 15kfl
transformer was tried. Then, eureka, we had the 3W. This
information was passed on to Mullard who sent us an
amended specification, so Chas's "rule of thumb" is spot
on.

Incidentally, McMichael were in the forefront of radio
receiver design, producing dual -speaker sets in the early
thirties - anyone remember the "Twin Supervox"? Having
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TV output
transformer

Operating
voltage from
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111111..
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Common
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Fig. 1: Relay -operated dual -speaker system for mono/stereo
operation.

RS

X out put

DIS3

Fig. 2: Modification to the scope component test unit.

found that twin speakers improved sound quality I've
always used them, both for radio and TV, just one pair,
the siting not affecting the illusion of sound coming from
the screen. In mono days I used an RS matching trans-
former with three isolated windings for interfacing. Now-
adays with stereo I use a simple system that may interest
readers as it entails only a changeover relay, see Fig. 1.
Most stereo equipment has 80 outputs with one lead being
common, so the normally closed relay contacts parallel the
speakers for TV use. When the stereo amplifier is

switched on the relay coil is energised and the contacts
connect the speakers to the stereo outputs. I use a 240V
mains relay, e.g. RS 348-762. The problem of TV sets
with direct output can be overcome by the use of a
suitable transformer for isolation - RS supply one that's
useful up to 15S-1. This system will not give bass response
from TV equal to stereo but is an improvement on the TV
speaker.
William Harrison,
Windsor, Berks.

COMPONENT TESTER MODIFICATION
I've built the component tester described in the June issue
and am using it with a Telequipment D61 oscilloscope.
The tester's X output was far too great for this scope on
external trigger, also the x 5 X amplifier does not operate
on external trigger. I've therefore modified the tester as
shown in Fig. 2. This seems to work all right and it's useful
to have the extra X amplitude with high -value capacitors.
Perhaps there are better ways of doing things?
Dr. J. Rankin,
Harpenden, Herts.

BASEBAND LINKS
I agree with Eugene Trundle (letters, August) that the loss
of picture quality as a result of feeding PAL coded signals
from a VCR etc. via a u.h.f. link rather than at baseband is
small, even negligible. I believe however that there are
good reasons for adopting the baseband approach. If one
wishes to connect two or three VCRs or other video
sources, e.g. a disc player, to one TV set simultaneously
there's often insufficient range of modulator tuning adjust-
ment for each double-sideband output to be given a clear
piece of spectrum. This is particularly true when, as occurs
in this area, the local TV transmissions are in this part of
the band. In addition, whereas a baseband connection can
just be plugged in and used, a u.h.f. output needs to be
tuned in, which can be time consuming - especially with
an unfamiliar search -tune system.

There's also the question of sound. For many years now
I've listened to TV sound via an external hi-fi amplifier
and speakers, so I'm perhaps more critical than most of
TV receiver sound quality. In my experience the
modulator -demodulator link is responsible for a significant
part of the loss of sound quality when using a VCR.
Problems include poor frequency response due to inac-
curate pre -emphasis, video buzz - particularly when using
still frame, shuttle search etc. - and background whistles.

There should be no need for tangles of wires. A
combined audio/video connecting lead is easily arranged
and results in only one extra connection between the VCR
and the TV set. The problem of sound leakage can only be
due to the well-known reluctance of TV set manufacturers
to spend any money on the audio side of their products. A
properly engineered audio switch within the TV set should
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cause no problems and will, I believe, result in noticeable
improvement in sound quality.

I use a modified Philips Model 1250 (K30 chassis)
which accepts baseband signals from a Grundig 2 x 4
Super and a modified Philips N1700. Video and audio
switching is performed within the TV set, the selected
video signal being fed to the PAL decoder and the
selected audio signal to a socket at the back. The audio is

then connected to the auxiliary input of my Quad 44
preamplifier. The internal audio amplifier in the TV set is
not connected, as the volume control used with the
TBA120 is not available for external inputs. I haven't
bothered to make alternative arrangements for this be-
cause I wouldn't use them anyway.
David Looser,
Ipswich

On being fooled
Les Lawry -Johns

Just when you think you've completely mastered a
particular chassis and feel that it can't hold any more
heartache for you, one comes in and grabs you by the
short and curlies. I'm sure it's done to deflate one's ego -
if it ever gets a chance to inflate.

The T20
A Rank T20 sat on the bench and looked at me. I

looked back and sneered. "I'll have you done and working
in five minutes" I told it. The sheet said no results. Well,
what else would it say?

I whipped the back cover off, plugged it in and waited
to see if the tube's heaters glowed. They didn't. I applied
the meter to the body of the BU208A line output
transistor, expecting to find an unenergetic 200V. The
reading was low. This suggested that the BU208A was
short-circuit: removing the collector screw and checking
with the ohmmeter showed that it was. So I fitted another
and disconnected the tripler, just in case. I switched on
and the heaters glowed. A nice rushing noise came from
the speaker. I advanced the lead to the tripler input. The
tube's heater went out and the sound died.

I removed the lead and the set remained quite dead. So
I switched it off and on again. Still nothing and the reading
across the new BU208A was low. I stamped my foot in
anger and the cat ran out through the kitchen window.
Another BU208A up the spout. I fitted a second one and
a new tripler. All was ready. Switch on, buzz, nothing. The
voltage at the collector of the BU208A was this time
200V. So I went through the usual routine: check the
resistors, the low -value one over on this side and the high
one over on that; check the EW modulator diodes; check
the line driver transistor and its supplies. I disconnected
the new tripler just in case. The sound boomed out and
the heaters lit. After checking a few capacitors I connected
the tripler again. Set dead but the BU208A lived on.

Think. If the new tripler is at fault why isn't it hurting
the BU208A? It must be passing a high current through
the protection circuit. Fit another tripler. Just the same.
Think again. Something connected with the tripler has
happened, probably as a result of the original faulty one.
This means removing the panel yet again to check through
the small items on the protection subpanel. I felt angry
and wished the cat was around so that I could kick it.

I shouted out to Honey Bunch "bring the bloody cat
in".

"Oh no, not for you to kick it" bawled back H.B. "She's
your little pet and the only time you want to kick her is
when you can't do your job properly. Kick yourself
instead."

I did and it hurt. So I took the panel out and carefully
checked the small items on the subpanel. 5D5 was leaky
(read both ways). "It's all right dearest, call Spock in, it
wasn't her fault it was 5D5."

"Heaven protect us from him" mumbled H.B.
Thought: if a faulty tripler can murder a hefty BU208A

it can certainly do in a 1N4148 diode.

The G11
Ah well, a dear old Philips Gll won't be any trouble at

all. Probably a short-circuit BU208A, defective 470µF h.t.
reservoir capacitor, possibly a short-circuit BY223 EW
modulator diode and maybe a faulty BD238 EW
modulator driver transistor over on the other side. No
bother, nice after the agony of the T20.

Take the back off and note that the two 3.15A mains
fuses have shattered. Simple, just check the bridge rectifier
diodes. Two short-circuit. In went a couple of BY127s and
two 3.15A fuses. Bob's your uncle.

Bob's not my uncle and never was. Bang went the two
fuses. Check more thoroughly. A short-circuit OT121
thyristor. Well I never. Fit a new one and check carefully
for shorts with the degaussing plug out. No shorts found.
Fit two new fuses and switch on. Bang.

"Bring that bloody cat in here. She's spoilt rotten and
I'm going to let her know who's who around here. This
shouldn't happen to a dog. And where is the dog anyway?
Never around when he's wanted."

"Ben can't help you dear. The cat can't and neither can
I. Besides that the cat's busy eating the dog's toast.

"Why doesn't she eat her own food?"
"She has."
Bloody rotten cat. Everyone's spoilt in this place. Even

H.B. It's only me who's not spoilt, flogging myself to death
to keep that lot happy. It's not fair.

"It's probably a dry -joint" said H.B. as she went
upstairs to talk to the bird. Oh yes, the bird's spoilt as well.

I looked at the G11 again. It looked back out of the
corner of its tube and laughed. I'd a spare power panel
and was sorely tempted to fit it and forget the whole thing.
But no, too easy. Taking the easy way out is not on. At
least not till the going gets really rough. I had time. All I
needed was patience.

Check the h.t. fuse to ensure it's the right value. I once
found a piece of wire across the fuseholder, reflecting the
load back to the mains fuses. Not so this time. It was 1A
and there were no shorts up top. So we were still on the
power panel. Something was shorting on load and didn't
live too far from the mains input. Recheck the diodes,
recheck the thyristors. I'd replaced one, why not the
other? I did and the fuses still went bang. I went through
that board with a fine toothcomb, disconnecting this, that
and the other, until my attention was caught by a fairly
low reading that should have been high with the other
components out of circuit. Then I saw it. A black mark on
one of the VDRs. It was reading 15,(1 when it shouldn't. So
that was it. Voltage dependent be buggered. The battle
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was over and we were short of 3.15A fuses. "Come on
then nice pussy, there's a pretty girl."

Tinker Tim
A truck pulled up outside. On the back were a load of

bits of metal and a couple of old fridges. I groaned to
myself. Tim had been over the tip and had no doubt found
a discarded TV set he thought I would make as good as
new for next to nothing. In he came with a Decca CTV -
18in. Bradford chassis.

"This belongs to my next door neighbour. Asked me to
run it down to the best bloke I know."

"You mean the cheapest cheapskate in town Tim."
"Oh no Lawry. We all know you're a fair bloke who's

got to make a living."
So I looked at it. It didn't have a plug on the end of the

lead, so I proceeded with caution. The meter recorded a.
dead short across the mains. I took the back off and slid
out the chassis. A light shone on the on/off switch showed
the brown and blue leads connected together on one tag.
Charming.

"Well I'll leave it with you Lawry and call back later."
I shone a light on the volume control again and noted

that it was of completely the wrong type: 50kfl linear
instead of 500kfl logarithmic. Oh well. Out it came and a
new control was fitted, wiring the leads to the volume
control as found (not to the switch of course). Back went
the panel and after a few precautionary checks I switched
the set on. Turn up the volume but there's no sound. Turn
it down and the sound comes up loud and clear. How can
anyone do this sort of thing? I took it out again and
reversed the outer contact leads. The sound was now o.k.

Only the height and linearity needed adjustment, de-
spite a distinct crack around the glass base of the PL508
field output valve. We've seen this before however and
know that the vacuum's not impaired despite the appear-
ance. I wrote out what I considered to be a very moderate
bill (daft really). When Tim returned he threw up his
hands in horror. "The old boy'll never pay nearly a tenner
for it. He only wanted you to look at it."

I won't tell you how the conversation went after that,
but I shan't have the pleasure of Tim's company again.
There was no old boy, don't worry about that!

Teletopics
VCR NEWS
VCR deliveries in the UK showed a further slight fall in
the first quarter of 1984. As mentioned in the June
Teletopics, deliveries in the final quarter of 1983 fell by 40
per cent in comparison with the same quarter in 1982. The
reduction in the first quarter of 1984 was 44 per cent. It
seems that the entire W. European market is experiencing
a downturn: European Commission figures show a decline
of just over 20 per cent in deliveries during the first five
months of the year compared to 1983. The Japanese
Ministry of International Trade and Industry, which is
responsible for overseeing the EEC -Japanese agreement
on VCR deliveries, has as a result authorised Japanese
VCR manufacturers to lower prices by 5-7 per cent. In
contrast, the UK TV market during the first quarter was
buoyant, with CTV deliveries up 15.8 per cent (55 per
cent in the case of small -screen colour sets).

The point at which the VCR market reaches saturation
in the UK is open to speculation. A recent Key Note
report suggests that saturation will occur when 60 per cent
of households have a VCR, and that this level will not be
reached until the next decade.

New releases include the first VHS machines from Pye
and Toshiba. The Pye 65VR20 is a front loader with
wired remote control and a suggested price of around
£420. The Toshiba machines, Model V55B with manual
control and V57B with remote control, are being assem-
bled at Toshiba's Plymouth plant from JVC kits. The
suggested prices are £450 and £490 respectively. Sony's
SLHF100UB Beta hi-fi model, which was first shown at
Cetex earlier this year, is now in the shops with a price tag
of just under £600. The helical -track sound recording
system is similar to that used in VHS hi-fi machines.

Alps Electric, a leading Japanese manufacturer of parts
for VCRs, is considering establishing a factory in the UK.
Discussions on grants and financial assistance are taking
place between the firm and the Department of Trade and
Industry.

The subject of VCR protection was mentioned in this
column last July (Videotek's "cassette" which can be
locked and loaded into a machine). AVF Ltd. of Dixon
Street, Wolverhampton WV2 2BX 'have now introduced
the Videoguard, a lockable, wall -mounted bracket which
can be adjusted to suit most VCRs. The price is around
£30. Grundig's new VHS model comes with a built-in
lock, and it's understood that other manufacturers are
likely to follow suit. Some lock designs permit the machine
to make timed recordings despite being locked.

Dealers who stock prerecorded tapes and are unsure
which of these might be "video nasties" can obtain a list of
some 62 titles from the Metropolitan Police, A3(1)
Branch, New Scotland Yard, Broadway, London SW1H
OBG. The list has been prepared by the Director of Public
Prosecutions and is periodically updated.

TV SETS
An old TV brand name, Philco, will shortly reappear in
the UK. In the fifties Philco TV sets were produced. at
Chigwell, Essex. When the plant was closed in 1962
Thom acquired the brand name and marketed Philco sets
for a couple of years before dropping it. Recent Philco
colour sets have been produced at Milan in a factory
acquired by the Italian Philco company from Telefunken
two years ago. Philco claim to have 12.5 per cent of the
Italian CTV market at present. 22in. Philco sets are to be
imported and distributed to independent dealers by CIH.
If the move is successful the complete range of models,
with tube sizes from 14 to 27in., will be made available in
the UK.

Sinclair's 2in. monochrome TV sets, which have pre-
viously been available only via mail order, are now being
supplied to retail outlets. The suggested price has been
increased by £20 to £99.95. Akai is planning to enter the
TV field. Sony has introduced in Japan a set whose picture
can be reversed from left to right via remote control - it's
intended for use in barbers' shops etc. where viewers may
be watching programmes via a mirror.

The SGS-Ates 250V RGB output chip (see Teletopics,
March) has now gone into production. The type number is
TDA8150.

ITT have issued a safety warning concerning models
CB502, CB602, CB702, CB0506, CB0606, CB9504 and
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CB9604 fitted with control panel types CMC50, CMC54,
CMC63 and CMC67. The problem is due to the soldering
of the on/off switch. All sets should be modified as follows
whenever servicing is carried out. (1) Disconnect from the
mains and remove the back. (2) Withdraw the control
assembly (four screws). (3) On the CMC50 and CMC54,
remove the push-button assembly from the control panel
(two screws). (4) Solder four wires (two brown and two
blue, approximately 12cm long) to the unused connections
on top of the on/off switch, ensuring that the brown leads
connect to the live and the blue leads to the neutral
terminals. (5) Route these four wires the shortest distance
around the PCB to the solder side. (6) Solder to cor-
responding live and neutal connections at PC lands far-
thest from the on/off switch solder joints. (7) Strap each
positive and negative cable pair together, using a cable tie
as close to the soldered connections as possible. (8)
Reassemble and test.

CABLE AUTHORITY CHIEF
The government has appointed Richard H. Burton, until
last year chairman of Gillette Industries, to be chairman of
the Cable Authority which is to license new cable TV
companies and supervise services. A second batch of cable
licences is expected to be issued during the autumn. A
deputy chairman, chief executive and five other authority
members are still to be appointed.

Of the eleven originally licensed cable operators, only
four have plans to start services soon.

INTERFERENCE
The Department of Trade and Industry has taken over
from British Telecom control of the Radio Interference
Service, which has been renamed the Radio Investigation
Service to reflect its activities more accurately. The RIS at
present has some 260 field investigators who check on
interference to authorised broadcasting, land mobile radio
and emergency services. From now on the RIS will form
part of the DTI's Radio Regulatory Division.

The Home Office plans to abolish licensing for various
low -power radio devices that include garage -door openers,
radio -microphones, radio aids for the deaf and some types
of anti -shoplifting tags. Stringent controls on type ap-
proval for such devices would remain in force, and
manufacturers/importers would have to prove compliance
before licence -free appliances could be sold. The DTI has
issued a green paper to interested parties for comment.
The present licensing regulations will continue until an
exemption order is made.

SATELLITE TV
The five firms selected by the government to form a "third
force", along with the BBC and the ITV companies, in
setting up a UK satellite TV service are Thorn EMI,
Granada TV Rentals, S. Pearson, the Virgin Group and
Consolidated Satellite Broadcasting. The various parties
involved in the proposed UK DBS service have already
held meetings at the BBC and have set up working groups
to consider various aspects of the project - one of these
groups is considering the technical standards to adopt. The
Home Secretary has called for a report on the progress of
negotiations between the parties by the end of September.
Latest estimates put the capital investment required at
around £580 million. It seems that the commercial "third
force" would prefer a larger stake in the project than
initially proposed.

Peter Gray, managing director of Satellite TV Antenna
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The stolen transmitters: top, the Ch. 4 unit; below, the ITV
units.

Systems, says that his firm will be able to supply a
complete domestic satellite TV installation - dish,
downconverter and receiver - for about £250 when the
service starts. He feels that the cost will fall below £100
once demand has developed. Interesting to compare this
with the £320 suggested by Luxor recently. There's a large
element of guesswork in this sort of thing at present of
course.

TRANSMITTER THEFT
Two transmitters have been stolen from the Ivybridge
relay station near Ennington, Devon. These were used for
ITV and Ch. 4 broadcasts - the older BBC transmitters
were left. The Ch. 4 transposer is of LGT (French) make,
serial no. 92, receives on ch. 32 and transmits on ch. 49 at
50W. The ITV transmitter consists of two units, both of
LGT make: low -power transposer serial no. 9 which
receives on ch. 25 and transmits on ch. 42, and amplifier
serial number 238. Both sets of equipment were removed
by unscrewing from drawer/cabinet frames, with connec-
tors unscrewed and left behind. The equipment is under-
stood to be worth £20,000 and could be used for pirate
TV operation. Anyone with any information on this
equipment should contact Detective Inspector John
Afford, Devon and Cornwall Constabulary, Police Station,
Plympton, Plymouth PL7 3M (telephone Plymouth 336
471).
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Panoramic Spectrum Display

Occasionally in my line of work quantities of multiband
varicap tuners have to be repaired and tested. Unless
sophisticated test equipment is available, laborious manual
realignment is required after transistors and/or varicap
diodes have been replaced.

To simplify matters I devised the spectrum display
system described in the following article. It's applicable to
ATV and DX -TV as well as to tuner alignment. A
commercial 1GHz spectrum analyser would cost many
hundreds of pounds. The unit described below can be
constructed for a fraction of this outlay. A block diagram
of unit is shown in Fig. 1.

Description
Many varicap tuners are available in the UK, but there

are few Band I/III/u.h.f. types. For the DX -TV enthusiast
however a multiband analyser is of greatest use. For-
tunately Grundig's European tuners are available, e.g.
type 29500-027-07. This incorporates a pin diode
attenuator with a control range of 0 to -16dB. The
voltage required to tune from ch. 21 to ch. 68 is 0-30V;
the tuner requires a 15V supply for Band selection, and
0-12V to operate the attenuator.

As a Grundig tuner was selected for the project it was
common sense to partner this with a Grundig i.f. module
which will be correctly matched. I.F. module type 29301-
022-44 was adopted. Various SAW filters are available for
different bandwidths: some to note are OFW431
(4.5MHz), OFW361 (5.5MHz) and OFW362 (6MHz).
By earthing pin 7 of the i.c. and taking the output from pin
12, the i.f. amplifier is used as a peak detector, i.e. the
a.g.c. system is altered to peak -level detection.

A scope with a Y bandwidth of d.c. to 10MHz is more
than adequate. An Hitachi V212 was used, but many
similar scopes could be adapted. The drawback with most
modern scopes is that a sweep output socket is not
provided. In the V212 the sawtooth sweep can be taken
from the junction of R551/IC550 pin 15. Unfortunately
it's an a.c. waveform (see Fig. 2), so modification is
necessary before it can be used to provide the 0-30V
tuning voltage swing for the tuner. This is done by using
capacitive coupling, a d.c. restorer, and an operational
amplifier to produce the ramp shown in Fig. 3. The circuit
is shown in Fig. 4. Depending on the type of scope used,
ramps of various amplitudes will be encountered. If it's
necessary to alter the amplifier's gain, change the value of
the feedback resistor RG.

Use
The flat bottom at the start of the ramp (wait period) is

important. This ensures that the varicap diodes are com-
pletely discharged (the tuning circuit is of high impedance,
with some small stray capacitance in the circuit). If the
diodes are not allowed to discharge, the lower end of the
band will be missed. The d.c. level preset can be adjusted
to alter the wait period - its effect on the display is to shift
this to the left or right depending on the length of the wait.
The scope's timebase sweep should be about 10msec/cm

Denis G. Mott

for minimum display flicker while allowing the varicap
diodes time to discharge fully. If a faster sweep is used the
diodes will not recover and the start of the sweep will be
chopped off.

Fig. 5 shows the spectrum of an internal cable signal
distribution system we use. Peak 1 is ch. 37, peak 2 ch. 44,
peak 3 ch. 47, peak 4 ch. 55 and peak 5 ch. 68. The signal
input level at the aerial socket is 1 mV except for ch. 47.

The equipment described consists at present of a group
of modules forming part of another piece of equipment
that's used for aligning tuners. The more adventurous
enthusiast could add a frequency marker and a more
elaborate attenuator, thus achieving a more definitive
signal measuring set.
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Fig. 1: Block diagram of the unit.
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Fig. 2 (left): A.C. sawtooth waveform.
Fig. 3 (right): Waveform obtained after processing.
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Pre -War Television

"As I was saying before we were interrupted ..." Leslie
Mitchell's opening words when 405 -line television
recommenced after the 1939-45 war began an era of
technology and discovery that this magazine has covered
faithfully, from the conversion of VCR97 radar c.r.t.s to
TV use at the beginning to the current offerings of ECS-1.
But what of those three years of TV before the war, when
the technical features of TV broadcasting were being
established? My boyhood days were spent in SE London,
which gave a me a view of those eventful years ...

Crystal Palace
It was 1936. "The Crystal Palace is on fire!" Pausing

only to finish scorching my gym shorts for tomorrow's PE
I rushed to join neighbours at the local vantage point, a
railway footbridge from which we used to get a free view
of the celebrated "Brocks Benefit" firework displays. I
was witnessing the ultimate in bonfires, the destruction of
Crystal Palace itself.

As the hot ash from three miles away rained down upon
us we queried how something built entirely of iron and
glass could catch fire so readily. We didn't know then
about the spontaneous combustion of decades of rubbish
that had been swept through the gaps in the Palace's
wooden floorboards, so we laid the blame fairly and
squarely on "that Mr. Baird" who had been carrying out
television experiments in part of the building close to the
South Tower. We were not the only ones to do so
apparently, as the papers next day put great stress on the
fact that Baird's experimental work had suffered little
damage in the conflagration.

Low -definition TV
Baird wasn't exactly Top of the Pops in the early

thirties. For several evenings we were deprived of our
wireless entertainment while the BBC allowed him to
transmit his experimental 30 -line low -definition TV
broadcasts. These took up prime listening time, with the
vision content radiated (it sounded like bagpipes warming
up) on the National programme while the accompanying
sound (meaningless to anyone without a Nipkow disc set)
hogged the alternative Regional programme.

Even if you had a Nipkow disc set only one eye at a
time could watch the tiny 2 x 2in. picture, while the rest
of the family stood in mortal danger of being impaled by
the flying disc as it spun loose from its spindle, loosened
by progressive attempts at controlling the motor speed to
obtain a stationary picture.

Alternative Systems
Rumour had it that Baird's work at Crystal Palace

involved a much higher definition picture, including col-
our. However true it was, the real breakthroughs were
taking place in the EMI laboratories at Hayes. In addition
to developing the 405 -line TV system we are only just
dismantling today, the EMI team had discovered a way of
detecting approaching aircraft. They called this
Radiolocation (later Americanised to Radar), and with
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Hitler's sabre rattling the full import of their work was not
wasted on the military of the time. So secrecy became a
problem, especially with factories making high -frequency
equipment.

EMI's development of the 405 -line system embraced
the whole package - cameras, transmitters, receivers,
outside broadcast units and the tubes and circuitry re-
quired. It's incredible to reflect that the whole lot, which
still forms the basis of the world's TV systems as we know
them today, was developed in the comparatively short
time span of eighteen months.

Getting the BBC to adopt the EMI system was not a
straightforward business however. The BBC has a history
of backing the wrong horses (405 lines postwar, NTSC
colour in the early sixties, EMI Percival stereo radio and
lately Extended -PAL for satellite TV), and they owed a
certain allegiance to Baird who'd promised them a high -
definition system. A Royal Commission had failed to
make a decision between the two systems, so when the
BBC's TV service started in November 1936 it was on a
trial basis, one week with the Baird 202 -line system, the
next week with the EMI 405 -line system, and so on. Many
of the first TV sets produced to receive the service were
switchable, 202/405 dual standard receivers.

There was soon little doubt as to what the outcome of
this trial operation would be. The problem that Baird had
was that he could offer TV only via an intermediate film
process. The studio, in darkness, was scanned by a flying
spot of light, its reflected output being recorded on 35mm
cine film. This film was rapidly processed and passed
through a telecine machine whilst still wet, with a delay of
about a minute - at the end of a programme_ the artists
could nip round the back to see the last few seconds of
their performance as it went out. It followed too that the
sound quality was reduced, to the same order as current
cinema sound, since it had to be delayed to synchronise
with the vision. The equipment was clumsy and immobile.
By comparison the EMI system offered a choice of
viewpoints from three mobile cameras mounted on rubber
tyred dollies or a standard Vinten film studio crane, with
mixing facilities similar to those used for sound broadcast-
ing. The cameras operated satisfactorily in natural
(cloudy) daylight and with stage lighting, and under studio
conditions with lighting as used by the film industry they
could be stopped down to give a very good depth of focus.

The 405 -line Specification
Even looked at fifty years on, the original 405 -line

specification is impressive. The number of lines was
chosen so that it would be easy to divide down from the
line scan rate of 10,125Hz (c/s in those days) to a field
rate of 25Hz. Interlacing was used to reduce flicker, and
blanking periods were provided so that the scanning spot
would be blacked out during the line and field flyback
times. For a 1V peak -to -peak signal, white was 1V, black
0.3V and anything "blacker than black" was used for
synchronisation. Gamma correction of the grey scale was
provided to compensate for the Ia/Vg characteristics of
valves and c.r.t.s. The transmitters at Alexandra Palace
were amplitude modulated with positive video (i.e. white
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represented 100 per cent modulation), using a 45MHz
carrier and double-sideband operation. The sound also
used a.m., with a 41.5MHz carrier. I seem to remember
that the transmitter and its twin stacked arrays of wire
dipoles managed about 16kW e.r.p. of vision. It soon
became clear that the initial "line of sight" reception
predictions were wholly wrong - good results were ob-
tained in the Bromley/Beckenham area which was in
shadow from the transmitter by virtue of the Upper
Norwood ridge.

Alexandra Palace
There were two studios and a telecine suite at Ally

Pally. Both studios were tiny by today's standards, and
each control room ran three cameras. Both studios could
be linked for major productions, and to make this possible
the multicore cables that connected the cameras to the
control rooms and thence to the master sync pulse
generator were made identical in length to avoid phase
errors in mixing. In the original Emitron and Super-
Emitron camera tubes the gun was mounted at an angle to
the target, instead of the gun/target/photocathode being in
line as in the later orthicon type tube. This meant that
unless corrected the image would be trapezoidal in shape
and darker at one end than the other. This fact accounted
for the gentle and intimate production techniques that
were used. Every shot had to be corrected by the operator
on the "racks" (one operator per producer, sitting in front
of the producer). He corrected for "tilt and bend" distor-
tion by introducing variable sawtooth waveforms as the
scene changed.

As now, the cameraman sitting on the dolly merely
composed the picture and carried out optical focusing,
looking at the scene upside down in an optical viewfinder
coupled to the lens. This arrangement permitted a degree
of "overscan" so that he could see the other cameras
approaching his field of view before they got into his
picture. To chop from one camera to another was imprac-
tical. Slow dissolves of between five -ten seconds were
made, during which the rack operator had time to correct
the distortions without perceptibly disturbing the viewer.
This quiet method of presentation became so well estab-
lished that when the orthicon type tube (the first was the
CPS Emitron) came on the scene in the early fifties almost
all the critics accused the producers of "restless editing".
Though most film was shot at 24 f.p.s., telecine ran at 25
f.p.s.: the change in sound pitch was regarded as being
acceptable.

Outside Broadcasts
One of the first big TV events was the Coronation of

King George VI. For this, two OB units were commis-
sioned. One of them, MCR1, was ready by the day. Each
unit was housed in three single-decker bus shells, one a
control van for the three cameras and sound, another as
an equipment tender and the third a generator van to
provide the current. A coaxial cable had already been laid
through central London, to be within reach of theatreland
and the Olympia exhibition building This cable conveyed
the video signal from the events happening close to its
route via Broadcasting House to Ally Pally.

Events off the cable route called for the services of a
fourth van, the vision transmitter, which provided an off -
air link on what is now Ch. 2 to a reception point on
Highgate Hill where it was demodulated and piped as

video via coaxial cable to Ally Pally - image rejection
techniques were not good enough at the time to allow a
pickup receiver to be co -sited on the A.P. mast. The OB
unit's transmitting aerial was a horizontally -polarised H
type mounted atop a standard Merryweather fire escape
ladder.

The Programmes
What of the programmes we watched in the pre-war

era? It didn't take long for a pattern to emerge. Up to two
hours of general interest programmes in the afternoon,
with evening transmissions from 7-10p.m. Saturday night
was variety night and because of the intimate nature of the
medium Cabaret Cruise became quite popular. Com-
mander A.B. Cambell (later of the Brains' Trust) hosted
the show on the deck of a cruise ship with music provided
by the BBC Television Orchestra. Plays were performed
twice, on Sundays and Thursdays, to justify the settings.
They had intervals between acts and a warning bell, as in a
theatre bar, to tell of their resumption -a habit carried on
almost to the coming of ITV in the fifties.

C.H. Middleton planted vegetables in a patch dug out of
the lawn in the A.P. grounds, becoming the forerunner of
Gardeners' World, and the three presenters were Leslie
Mitchell, whose voice was already familiar from
Movietone News, blonde Jasmine Bligh who would go
anywhere and try anything, and Elizabeth Cowell who
added dignity to any occasion. They would always walk on
in evening dress, approaching the camera from a full
length view and stopping well before their waists went off
the bottom of the screen. Strangely, this three-quarter
length view is currently use by the Russians seen via
Gorizont!

The precursor of Tonight and Nationwide was Picture
Page: Joan Miller operated a dummy video switchboard to
introduce celebrities who happened to be in town. Corny?
Well, it seemed all right at the time!

The two classic OBs were Wimbledon, which hasn't
changed a bit, and the Boat Race. The two OB units were
used for the latter event, one at Putney for the start and
the other at Mortlake on the finishing line. In between,
while the boats were out of sight from either end, we were
taken back to the studio where we were shown the
progress of the race with a pointer and map whilst
listening to John Snagge's radio commentary.

Jasmine Bligh's visits to London Zoo were popular, as
were excerpts from West End shows. Even then the
entertainment profession was canny about letting you see
the whole thing. The pantomime from the Grand Theatre,
Croydon, became an annual event at Christmas. It ended
in disaster one year when MCR1 suffered a major equip-
ment fire and MCR2 overheated and failed. Another
major event was Radiolympia, the early autumn radio
show where the latest sets were on show to the public.

The Sets
The pre-war sets had screen sizes of 5-12in. with prices

ranging from £28 to £100 - much the same as today, but
with the spending power of the pound thirty times as
great. Even with wages averaging around £3 a week,
20,000 homes had TV by the summer of 1939.

Flyback e.h.t. had not come into use, the mains derived
(lethal) e.h.t. supply being of some 5-8kV. Subdued room
lighting was needed, but it was not as dark as at the flicks.
Most valves were octal based though some sets had the
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old, large 7 -pin types. Both t.r.f. and superhet circuits
were used, with the i.f.s going no higher than 10MHz.
Blocking oscillator or thyratron timebase generators were
employed and magnetic deflection was the rule, though
one or two electrostatic tubes were used. Philips nearly
gave the radar game away by offering a set with a green
screen! Radiogram cabinets were often adapted, with a
mirror in the lid and the tube mounted vertically with the
field coils reversed.

Being "Saturday boy" at a local dealer, most of my
viewing was done on our demonstration model - a 5in.
Cossor with no sound! To get sound you had to connect
the audio output to the pick-up socket of your radio
receiver. Many cheap sets did it this way. At the other end
of the range, Baird had linked with Scophony to market a
rear projection set with a ground glass screen measuring
about 2ft 6in. x 2ft. The modulated light beam scanned
the screen via a rotating mirror drum and you had to turn
the sound up to cover the motor's noise!

Test Cards
I cannot remember seeing a test card as such. There was

the tuning signal which was transmitted on film five
minutes before the start of programmes. This had a mid -
grey background, two small grey scales and a central circle
which contained vertical focusing bars. I doubt if the edge
was castellated. At times a mixed programme of documen-
tary films was put out in the mornings for demonstration
purposes. An electronic pattern consisting of a black cross
on white, known to the BBC as "art bars", was available
from the master pulse generator by taking suitable
squarewaves from the counting chain.

At the end of evening programmes the radio symphony
concerts would sometimes be radiated in sound only to
take advantage of the full bandwidth v.h.f. transmissions. I
was never up late enough to see what, if anything, was
transmitted on the vision channel at the same time.

Radiolympia 1939
As previously mentioned, the various models available

were shown annually at Radiolympia, which was more of a
public affair than a trade show. Extended television hours
permitted demonstrations throughout most of the show's
opening time and as the years progressed things got more
sophisticated. In 1939 a closed-circuit TV network and a
huge theatrical set gave us the thrill of being in on a live
broadcast. Even programmes for radio listeners, such as
the Kentucky Minstrels, were televised within the exhibi-
tion. Lionel Gamlin, the first announcer to introduce
humour to the work and survive the wrath of Lord Reith,
acted as the anchor man.

Close Down
The queues were missing however. The antics of

Mickey Mouse on the huge Scophony Baird screen at-
tracted no attention. People gathered around the few
battery portables that could pick up outside news bulletins
despite Olympia's screening. It was Saturday, September
2nd.

Next day Chamberlain made his famous speech, the
sirens sounded their first warning wails, and one very
frightened youth ran indoors to find his gas -mask case.
The world's first public television service had come to a
halt.
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Servicing the Grundig 2 x4 Super
Part 4

The motor connection board behind the tape deck is
probably the most awkward of the modules to work on -
there are plugs and sockets connected to both the top and
bottom edges. The best that can be done is to pull the
board up as far as it will go, to the extent of the leads.

A couple of important points here. The insulating sheet
must always be replaced, otherwise the "tea-tray" will
short out any long leads on the print side of the panel.
Also make sure that the plugs are correctly fitted - there's
one spare edge connector at the bottom, next to plug L6.
Fortunately most machines have plug connection diagrams
on the tea-tray and on the head preamplifier cover below
the deck.

Various troubles can be encountered on this board -
autostop failures come high on the list. As the cassette is
of the turnover type, the two sensors are stacked one
above the other - the roles are reversed when the cassette
is turned over. They operate by sensing the difference in
reflection between the normal tape and the stop foils.

Two operational -amplifiers are wired as a type of
comparator, with the two optosensors connected to op-
posite sense inputs of each. The other two inputs are
connected to a potential divider. The outputs close elec-
tronic switches in the key/switch scans to the
microcomputer. See Fig. 7.

Failure of either autostop will result in the end of the
tape being pulled out of the reel. This can be repaired
quite easily. Grundig cassettes use adhesive tape to attach
the ends, Philips cassettes use a small plastic peg - don't
lose it.

For autostop testing and adjustment a useful tool
consists of a strip of Paxolin or similar material with a
piece of tape and stop foil glued to each end - see Fig. 8
(a). With a cassette inserted, first check that the voltage at
test point MA1 (top of panel) is about 2.5V. Remove the
cassette, lower the carriage by operating the switch on the
front flap, engage fast forward or rewind and use the foil
on the gadget to reflect on to the stop sensor. The voltage
at MA1 should rise to about 4V or drop to about 1.2V
depending on which sensor is energised: one sensor only
will cause the machine to stop, depending of whether fast
forward or rewind was selected. Problems are usually due
to wires broken off a sensor, adjustment of the preset
BEA or, less frequently, failure of the operational am-
plifier IC1210 (LM324). The gadget prevents puffing the
ends out of your entire tape collection - the speed at
which this machine winds doesn't give you much time to
find the stop key if test point MA1 doesn't do its stuff!
Another cause of problems here, sometimes intermittent,
is a hairline crack across edge connector L3 due to rough
handling.

The other half of IC1210, together with transistors
T1248 and T1251 (BD616 or BD898), drive the two reel
motors. Two control voltages come from the
microcomputer. In the event of failure of either transistor
replace them both, together with IC1210, and before
switching on check R1211/R1232 (both 2.711) for being
open -circuit.

The two reel tacho signals are amplified and converted
to fixed width pulses on this panel - if either is absent or

Mike Phelan

low in amplitude the autostop will be slow to operate and
the "P -time" indication may give strange readings or
display "sass" even with a tape inserted. Low reel motor
torque on playback is usually the result of the 12V supply
being low - see Part 1, July. For APF and fast wind,
T1254 switches the supply to 20V.

The loading motor is driven from IC1230 (L293B)
which occasionally goes short-circuit, causing the power
supply to trip - check by disconnecting plug CP3.

Up to now we've not had any problems with the head
motor drive circuit, though the motor itself sometimes
develops an intermittent fault, refusing to start and locking
up. This is caused by a shorted turn in one of the stator
windings. Two different motors (Siemens and Papst) have
been fitted: the stators are of different diameters but are
interchangeable provided the rotor is also changed.

The Deck
The tape deck is very robust. The lower drum and all

tape guides are mounted on a massive casting which also
provides screening for the head preamplifier. The DTF
will try to compensate for any tape path errors, so it's not
much use looking at the shape of the f.m. envelope - the
only way to check the tape path is to look at the DTF
waveforms on the two slipring brushes, using a double -
beam scope. The active period should be as nearly flat as
possible (see Fig. 9).
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Fig. 7: Motor connection board block diagram.
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Don't be tempted to twiddle any of the tape guides:
most tape path problems can be blamed on things like
ridges of tape oxide on the capstan or in the lower drum
groove.

There are various switches associated with the tape
deck. Two of them correspond with the unload and after
load switches on VHS machines, but their operation is
slightly different. Conductive segments on the loading ring
short out the switch contacts, which occasionally loose
their tension and need bending slightly. If the unload
switch doesn't close the machine won't accept a cassette
and the reel motors will rotate all the time. If the other
switch isn't making the only apparent effect is that the
tape will unthread in record pause.

There's another switch that's operated by the end of the
loading rack. Any problems here will result in the ring
oscillating in stop, fast forward and rewind.

Occasionally the cassette flap fails to close completely
when there's a cassette inserted. This is usually because
the leads to the microswitch under the lower flap are
protruding and being trapped when the carriage descends.

It's possible for the two sides of the cassette carriage to
get out of step with each other - in other words the
carriage is tilted. The removal method may not be ob-
vious, making it very hard to take out and replace the
cassette lift. The only special tool required is a wire hook -
see Fig. 8 (b). Remove the transparent front flap, unhook
the two long springs and remove them. The carriage will
then lift out. When replacing it, engage the first tooth on
each rack with the marked pinion tooth, then hook each

spring on to the gadget after passing the latter up from
below the deck in the space where the spring goes. Hook
the top end of the spring on, then pull the lower end
through and hook it on. Replace the flap and away you
go!

While on the subject of the cassette lift, one common
fault is that after ejecting a cassette the machine immedi-
ately reloads. The eject slides are smeared with a slightly
sticky grease that collects dust. As a result they stick. If the
cassette doesn't slide forward on ejection the microswitch
recloses and the cassette is loaded again. The cure is to
clean off all the grease then apply a light smear of
Vaseline. With no grease at all the machine is quite
capable of firing a cassette across the room!

Head replacement is simple, but follow the directions
about shims on the spindle given in the manual. Too few
and the head will come to a grinding halt after an hour or,
so as the casting expands and the two sections of the
rotary transformer rub together. Be careful not to lose the.
aluminium collar from inside the motor, and replace the
spring with its largest diameter section next to the rotor.
The screw needn't be very tight, but lock it with a dab of
cellulose paint. Make sure that all wiring is securely
clipped in position and can't foul any rotating parts.

Loading Mechanism
This article would not be complete without a description

of the loading mechanism (see Fig. 10) which combines
the two tasks of loading the cassette, i.e. lowering the
cassette lift, and tape threading, i.e. turning the loading
ring. This is achieved with the minimum of parts. The
worm is free to slide on the spindle but can't turn
independently of it due to a longitudinal flat on the latter.
The sliding rack operates the cassette lift by turning its
spindle. The drive is shown in the rest position in Fig. 10,
i.e. with no cassette inserted. When a cassette is inserted
the motor runs and the worm turns, screwing itself along
the stationary segment and allowing the rack to follow it
under tension from the two springs that pull the cassette
lift down. Once the cassette is down the worm is up against
the end stop and just clear of the stationary rack segment:
it's now engaged with the loading ring drive pinion.
Because the worm has screwed itself along the segment, it
does the same with the pinion, but the latter doesn't turn
(yet). When the motor is energised again (on selecting
playback etc.) the worm drives the loading ring. There's
also a locking bolt (not shown), operated by the sliding
rack, to retain the loading ring at its extremes of travel.

Faults here are unusual. The adjustment of the segment
is critical however: it must engage the worm cleanly when
the latter is just entering the pinion. If not, the end tooth
of the segment and the end of the worm thread get
damaged. This process is self-perpetuating, the mechanism
doing machine-gun impressions on completion of loading.

In Conclusion
Finally, someone asked for further details on the

recording we made for dropout adjustment (page 556,
Part 2). The small piece of adhesive tape we stuck on the
lower drum, about half way round, towards the top, where
the tape travels, was about 'lain. square. Don't use
Sellotape: masking tape is suitable. And don't forget to
remove it!

That's all for now on the Grundig. Next month a little
chat about cameras, in particular the Ferguson 3V06/
3 V17/3V20.
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ECONOMIC DEVICES, PO BOX 228, TELFORD TF2 8QP
6029 1.58 2SC 1061 0.54 2308988 2.67 AN320 4.97 BC171 0.10 D166 031 BFI 37 0.11 1Y49 2.00 5203/20 0.11

6181 1.13 2SC1096 1.05 40408 0.45 AN322 4.38 BC172 0.09 0168 0.16 8F152 021 R100 On Y206 0.17

6182 1.13 2SC1104 2.60 40594 1.39 AN331 2.99 BC172B 0.24 0175 0.39 BFI 53 0.52 R101 0.37 Y207 OM

6334 OA 2SC1106 4.12 40595 1.39 414337 3.99 BCI 73 0.15 D177 0.39 BFI 54 0.23 RICO 0.45 4210-4013 0.24

6335 0.72 2SC1114 5.61 40636 0.6 471340P 1.06 BC17413 0.24 01 79 0.44 BF157 0.23 R88B 0.58 4210-13C0 0.27

6446 019 2SC1124 1.10 40871 1.39 414355 336 BC177 0.18 D181 0.90 BF158 0.16 RC -M-300 1.51 4210-803 0.30

NCO 1.25 2SC1151A 429 40672 1.39 414362 1.47 BCI 78 0.23 0182 0.90 BF159 0.16 RC116 0.60 5223 015

6799 2.16 2SC1152 425 61257 1.10 AN5111 2.34 BCI 79 023 0183 0.6 8F160 021 RC 1333 1.110 4224-400 0.90

8801 ON 2SC1157 4.12 7413132 0.72 AN5132 3.99 13C182 0.01 0184 1.10 BF167 0.34 RC300 112 4225-103 0.79

MO 1.03 2SC1162 0.95 7410.138 015 AN5250 3.33 BC182B 0.23 0187 0.05 BFI 73 0.30 RC4443 1.12 4226 ois
6803 411 23C1172 1.92 7410.157 0.79 445435 2.80 13C1921 009 0189 0.35 BF177 0.50 RC4444 1.12 9727 0.44

8905 1.35 2SC1195 LP 740.161AN 1.11 445610 0.75 BC1112LB 0.12 0190 0.59 8F178 0.36 RC5296 0.70 4228 0.54

7074 6.00 2SC 1213 0.75 74/5196 1.25 4145613 3.72 BCI 83 019 13201 0.54 BFI 79 0.32 RC61 09 0.75 4255 0.97

7127 3.91 2SC1 226 1.32 741520 025 AN5620X 413 BC1831. 019 0202 0.54 13F180 0.32 RC82 0.98 4298 025

7376 1.43 23C13135 015 74/3244 1.16 AN632(99 319 BC18318 0.23 0203 0.54 BFI 81 029 RC83 0.91 4299 025

144031 0.05 2SC1307 135 74/830 0.29 AN6342 1.36 BC184 0.09 0204 054 BFI 82 030 RCM 0.91 44764 0.76

N4002 005 2SC1316 3.40 74).S367 105 4146344 4.6 BC1841 009 D207 100 BF I 83 0.35 RX44 0.54 9W56 0.30

1440133 0.05 2SC1364 0.49 7410.373 1.55 AN8363 10.20 BC18418 0.23 0206 1.00 13F184 0.39 F1X49 0.45 `M0 0.26

144004 ON 2SC1383 139 74/347 1.05 AN6551 0.56 BC186 024 DM 044 BF185 0.35 RY39 050 YX50.350 0.41

N4005 007 2SC1398 0.51 741373 0.39 AN6552 0.52 BCI V 0.18 D225 0.44 8F194 0.15 RY55 0.10 5X55-600 0.25

N4006 0.07 2SC1410 2.17 741574 0.39 AN7145 2.04 8C204 0.14 6228 0.57 BF195 0.12 R456 038 YX71-350 0.17

441377 0.07 2SC1413 316 7410.75 0.52 AN7150 2.22 BC207 0.12 0229 0.63 8F196 0.15 SR59 1.17 5X71-600 015

44148 0.03 2SC1505 0.56 7410.86 0.49 AN7151 2.05 BC212 0.10 0231 0.45 BF197 0.14 SS38 0.311 YX94 0.18

N4448 0.12 2SC1 578 617 741590 0.75 AN7156 2.05 BC212B 0.23 0232 0.44 BF198 0.15 ST B01403 2.48 YYN 1.09

N5401 0.12 2SC1617 3.35 741592 0.75 AN7158 2.34 5C2121 009 D234 0.38 8F199 0.15 ST801405 437 2415-C12 0.72

145402 0.13 2SC1670 214 741393 0.75 AN721 8 1.49 BC212LB 0.23 D235 043 BF200 0.33 STC0146 2.25 2415-C12R 0.72

N5403 0.14 2SC 1678 125 741.5958 015 AP58076 425 BC213 0.09 D236 0.45 EIF216 0.32 STCO233 2.25 2415-C24 0.72

/45404 0.15 2SC 1810 1.40 7805 TO -220 013 45580S 1.43 BC2131 0.09 D237 0.31 8F218 0.32 STCO246 4.51 21/15-C24R 0.72

N5408 0.18 2SC1815 0.41 7805 10-3 1.05 AUI 06 1.96 BC21318 023 D238 029 BEM 0.50 STC1233 3.91 2415-C30R 0.72

14914 0.05 23C1129 201 71306 0.66 AUI 10 1.96 BC214 0.09 0239 0.44 BF224 0.15 STC3146 0.71 0(61 Range 0.16

S44 006 2SC1875 4.77 7808 0.54 AUI 13 2.15 BC2141. 0.12 0240 036 BF237 0.59 STCC.0143 2.79 27(70-C I 1 0.54

S50124 0.73 2SC1891 3.35 7812 10-3 0.54 44102 2.62 8C2141.13 0.23 D2400 0.47 13F240 0.15 STC0643 3.06 A70 -C12 0.54

5921 009 2SC1929 225 7812 40-220 1.05 44105K 119 BC225 0.24 0241 0.45 BF241 0.15 SV57B 2.66 2X70 -C15 0.54

2582 1.94 2SC1942 5.70 7815 0.55 44106 1.91 BC237 0.09 0242 0.45 BF244 023 34469 0.31 A70 -C30 0.54

2141332 0.24 2SC1945 4.11 7818 0.55 84102 0.30 8C238 0.09 D243 0.44 ElF2454 0.33 SX19 0.30 A70-047 0.54

2N1303 0.34 2SC1953 1.75 7824 055 BA1310 11C1 1.72 8C2384 0.11 D243A 0.50 8F255 0.11 SX20 0.33 A79 Range 019

2142218 031 2SC1957 OA AC107 0.6 BA1320 11C) 1.72 5C23913 OA 0244 0.44 BF256 0.25 SX21 045 2988 Range OM

2N22194 029 036 ACI 17 0.39 BA1333 (ICI 112 802514 015 D2444 0.77 8F256LC 0.31 SY52 0.45 2493-C12 0.99

2142222 0.34 2SCI: 1.75 AC123K 0.39 BAI 45 0.17 BC252 012 D245C 0.6 8F257 0.30 S179 0.46 2493-C18 0.99

2142646 0.75 2SC1969 2.92 AC128 021 84154 0.041 BC258 022 0246C 0.74 ElF258 029 T1034 1.46 2493-C24 0.99

2142904 0.32 2SC2027 2.67 AC138 0.01 84155-01 012 B03614 0.20 D253 0.95 BF259 0.30 4106 120 2493-C249I 0.99

242905 0.39 2SC20713 1.91 AC141 026 BAI 56 0.12 BC262 020 D2784 0.6 BF262 0.51 4103 1.31 2493-C30 0.99

2142906 0.34 2SC2029 1.49 AC142K 0.39 BA157 0.17 BC287 0.45 D317 1.96 U263 0.51 T103 1.31 2493-C47 0.99

2N3053 024 2SC2057 1.07 AC151 oz BA159 0.12 BC294 0.45 0318 201 BF264 0.33 T112 225 2493-C68 0.99

2N3354 0.90 2SC2073 1.40 AC153 0.30 84182 0.17 BC301 0.36 D375 031 BF271 0.30 1113 225 2493-C745 0.99

2N3055 0.55 2SC2078 125 AC153K 0.36 54222 (IC) 126 8C312 0.30 0377 023 8F273 0.18 T116 1.52 ZTX33 0.39

2N3055H 0.77 2SC2091 0.59 ACI 76 0.17 84284/2 0.15 BC3133 0.34 0379 ON BF274 0.11 T119 1.10 2)(18 2.47

2143412 1.05 2SC2122A 415 ACI 76K 0.40 BA301 11C) 0.92 8C307 0.09 13380 OM 10324 0.16 1120 1.60 C1060 0.46

2143702 0.12 2SC2141 119 AC179 025 134302 0.90 BC3074 0.14 D410 0.44 BF336 027 T121 225 C1 1 n 0.52

2/43703 0.12 2SC21 66 135 AC183 0.65 BA311 11C1 1.6 BC308 0.12 D412 5.70 BF337 036 T122 225 CA1310E 2.45

2143704 0.12 2SC2216 012 AC186 0.30 S4312 11C) 0.91 BC3084 0.09 0418 0.76 8F338 0.36 1173 110 CA3044 3.18

2143705 0.12 2SC2233 220 AC1 816K 0.50 13431311C) 121 BC309 0.15 0.423 0.33 8E355 0.36 1125 225 CA3046 223

2143706 0.12 2SC2271 314 ACI 87 0.35 8A316 0.07 B03174 0.11 D434 0.39 10362 0.54 7126 2.25 CA3060 1.50

2143707 0.14 2SC.2278 1.03 AC18761 0.40 BA317 007 13C323 0.92 D435 0.42 BF363 0.54 1128 225 CA31365 1.17

2143711 0.14 2SC2335-KR 7.61 AC187K 0.39 80318 0.01 BC327 0.15 D436 0.42 BF371 0.45 4128P 2.79 CA3039 3.35

2143771 115 2SC2526 1.70 AC188 0.33 134328 11C1 0.80 BC328 0.10 D437 041 8F391 0.36 T129 225 CA3089E 1.30

2143772 1.55 2SC2551 0.95 AC188-01 0.40 134333 11C1 124 BC337 0.6 0438 0.44 8F393 0.6 7151803R 1.47 CA3390 125

2/43773 1.65 2SC2570 110 AC188K 0.39 84401 11C1 0.51 BC339 0.10 0441 129 BF417 120 1151500/2 125 CA3394 2.00

2143819 021 2SC2570A 0.95 AC193K 0.59 BA511 (IC) 1.6 BC303 0.30 D442 056 BF418 1.70 440318 220 CA3131EN 2/3
2143823 1.6 2SC2644 431 AC194K 0.59 84521 11C1 111 BC368 0.23 D507 054 13F422 026 476218 220 CA3132EN 2/3
2N3904 0.56 23C2671 1.99 40140 0.96 BA532 11C1 111 BC440 0.99 0508 0.54 BF423 026 448024 412 CA1176023N 6.00

2143906 0.56 23C2728 0.95 AD142 0.96 84536 (IC) 2.72 BC441 0.40 0509 129 BF435 0.49 748124 4.44 CBF16848N-07 1.41

2144101 1.10 2SC372 127 A0143 0.96 8463044 11C1 2.65 BC454 032 0510 0.45 BF450 0.30 710.214 5.44 CD4001 0.24

2144240 3.00 2SC373 1.05 A0145 1.45 5484311C( 3.60 BC455 0.32 0518 1.36 BF451 026 148224 2.70 004002 024

2144443 1.35 2SC383 120 40149 011 BAV1O 0.10 BC480 On D519 1.36 BF457 0.37 U105 1.66 C04003 0.96

2144444 1.12 2SC388 0.45 40161 0.30 84418 0.10 BC461 0.42 D529 0.31 BF458 0.35 U106 225 CD4011 023

2144914 0.65 2SC41 1.99 40162 0.30 84419 0.10 BC.462 027 D530 060 8459 0.35 U108 1.90 C04012 024

2145064 0.64 2SC458 0.55 40262 0.95 84420 010 13C463 0.58 0533 0.10 BF460 054 U1095 1.90 C04013 037

2145293 0.45 2SC495 0.63 AF114 2.24 BAV21 0.17 BC*, 0.58 D534 036 BF469 027 U110 2.52 CD4016 0.37

2N5294 0.45 2SC508 336 AF115 0.79 BAX12 0.10 BC465 0.58 D535 0.44 BF 70 On U111Y 3.78 C04017 0.74

2715296 0.40 2SC515A 121 AF116 079 BAX13 0.10 BC477 025 D536 055 BF471 021 11124 125 CD4020 0.92

2145297 0.45 2SC537 0.49 AFI 17 0.75 BAX16 0.10 BC478 029 0537 0.10 BF472 028 U126 1.11 C041321 0.24

2145298 0.55 2SC558 3.35 AF118 075 B81058 0.22 BC479 029 D538 0.60 BF479 0.55 U134S 4.15 CD4023 025

2N5490 1.35 2SC61351. 1.05 AFI 21 0.50 88119 0.15 5C532 025 D5445 075 BF480 00.4 U204 129 CD4025 0.54

2145496 0.45 2SC620 132 AF124 036 BC107 0.13 13C546 0.15 0580 1.06 BF495 0.51 U205 0.91 C04028 0.76

2146107 0.53 2SC643A 1.6 AF125 0.36 BC1078 0.14 BC547 0.09 0590 1.6 BF506 0.39 U206 120 C04047 0.96

2146109 1.43 23C673 1.11 AF126 036 BC103 0.12 8C548 0.09 0598 1.13 BF509 0.37 11207 1.50 CD4049 0.52

2146122 1.10 2SC681 4.00 AFI 27 0.36 BC1064 0.12 BC549 009 D645 3.62 13F523 0.18 U208 098 CD4050 0.50

2146130 0.65 2SC884 1.50 AF139 OAS BC108B 0.15 BC550 0.36 D677 0.55 BF594 024 11208/02 008 CD4052 0.68

2146133 0.57 2SC685A 2.62 AF178 0.75 BC109 0.11 BC556 0.12 0680 0.69 13F595 024 1.12084 ON CD4053 0.72

2146178 0.16 250693 0.69 AF179 0.50 BC109B 0.13 BC557 0.09 D681 1.34 BF596 0.16 1120130 1.43 CD4069 023

2/46180 0.167 2SC710 0112 AF183 0.50 BC113 0.12 BC558 0.09 D695 709 8F597 0.24 U209 1.10 CD40131 021

214696 0.39 2SC71 7 1.92 AFI 81 0.1$ BC114 017 BC559 0.09 0696 224 BF617 0.95 U226 2.01 C04093 0.72

214698 0.39 2SC734 1.30 AFI 62 0.50 8C115 0.14 BC5120C 0.10 D697 327 BF618 0.95 U312 2.16 CD4511 1.00

214707 039 2SC735 1.05 AF186 0.48 BC116 020 5055 0.18 D698 1.18 BF694 020 U326 0.75 004517 1.6
2541027 1.15 2SC782 224 AF233 0.41 BC1164 0.53 BC636 011 0699 3.17 8F757 0.59 U3264 1.41 CP5521 1120

2341076 1.71 2SC790 1.15 AF279 010 BC117 0.18 BC637 0.18 0703 336 BF758 0.59 U3265 225 CV -12E 2.49

234329 0.36 250876 10.211 41100 3.16 BC118 0.18 BC638 018 0702 2.94 BF759 0.30 U406 1.35 CX034 10.75

254351 1.6 2SC814 126 41102 1.75 BC119 0.30 8C639 018 D707 0.55 ElF700 0.59 11407 0.74 CX09513 2.85

234489 1.06 2SC828 025 ALM 2.43 5C125 0.11 BC640 011 0709 072 8F762 0.30 U4070 129 CX104 8.49

254490 151 2503674 2.49 AL113 1.10 BC126 0.18 BC879 0211 0710 0.72 BFPO 027 11412 410 CX108 6.92

254493 0.95 2SC926A 1.29 414208 322 BCI 32 0.12 BC880 028 D807 0.60 8F871 OM 1.1426 1.95 CX109 6.92

254628 1.03 2SC930 0.49 AN21O 2.07 BC135 012 BCX32 0.33 D809 060 BF900 0.18 U4264 117 CX121 10.75

234.1337 132 2SC935 3.75 AN214 2.05 8C136 0.15 BCX33 024 D810 0.10 BF907 1.62 11427 767 CX130 4.90

2SA673 1.11 25C936 1.51 AN2146 2.05 5C137 0.16 BCX34 0.36 D879 0.64 8F959 0.31 11503 III CX131 10.75

254893 1.46 2SC937 325 AN231 5.56 BC138 0.30 BCX37 0.10 D880 0.65 8F970 0.55 U5084 133 CX134 10.75

254684 1.33 23C940 425 AN234 5.02 BC139 0.32 BC470 027 D895 1.916 BFR39 0.36 U526 105 CX136 10.75

254748 Oil 2301133 0.71 4/4235 414 BC140 0.33 BC471 0.19 D899 225 BF1152 0.45 1.160130 1.42 CX137 10.75

234818 1.65 25D198 3.51 AN236 3.02 BC141 028 BC472 011 D901 0.55 BF8182 036 11806 1.29 CX139 10.75

254835 227 250734 0.42 AN238 4.98 BCI 42 0.30 BD115 029 0V6413 1.14 BFR79 029 08050 1.35 CX157 4.40

254940 114 2513235 0.54 AN239 3.95 8C143 On B0116 0.63 DY85E/ 1.14 BFR81 045 U807 1.40 CX158 3.44

2SA951 123 250257 2.67 4/4240P 1.18 5C147 110 80124 1.19 DX32 1.50 8F895 0.98 118264 2.79 CX170 632

2549664 0.54 230291 2.67 AN241 1.55 5C1474 042 8D124P +KIT 0.62 0X53 010 BFR89 0.39 UVI6 1.13 CX177 5.99

2551325 3.51 250292 2.35 414245 2.54 BC148 0.11 80131 031 DX53A 3.18 BFT41 027 U484 1.12 CX5136 8.48

258337 115 2S0313 2.59 AN247P 2.12 BC14813 0.11 80132 031 DX54B 2.37 BFT42 039 UN81A 3.15 CX507 6.92

2SB375 3.51 2S0315 2.67 414252 2.33 BC148C 011 80133 0.48 0/162.4 1.92 BFT43 0.39 10.484 1.56 CX758 6.92

25E1400 036 2S/33250 1.31 AN253 2.70 BC149 010 80135 0.32 DX1534 1.95 BF484 0.36 0484 1.47 01693 2.35

23E1407 2.94 23E1350 7.03 #14262 1.51 BC1498 0.11 BD136 0.32 DX644 2.37 BFW10 079 Y126 011 DEC1 1.52

2SB411 3.00 2SD3504 LN AN272 5.31 BC153 0.12 BD137 032 DX654 2.37 13FX29 0.30 4127 0.11 DEC2 1.52

2S8511 1.1$ 2513353 325 AN281 5.52 BC154 0.12 80138 0.4t DX76 0.53 BFX30 0.59 1133 0.11 E1222 0.36

23854 126 230339 2.19 AN295 501 BCI 57 0.14 B0139 027 0120 1.10 80034 0.33 1164 050 E5024 0.25

231356 126 250401 1.57 474331 3.30 BC158 019 80140 0.33 0462/01 420 BFX85 0.25 1176 1.38 E5386 022

2SE/618A 1.40 2S0551 220 414302 3.62 BCI 59 0.14 80144 1.30 0181 1.07 BFX87 0.50 Y179 1.42 E5529 0.22

25E1681 2.44 2505884 125 414303 3.25 8C180 0.36 BDI 50 1.09 F115 0.36 BFXN 0.30 1182 0.95 E8021 1.17

2513835 1.70 2513821 SA AM 8.07 BC161 036 80157 0.60 F117 036 13F/039 0.36 9184 0.42 E9003 0.41

23875 0.94 230E57 2.54 AN313 3.10 BC167 0.32 80159 0.40 F118 0.6 6E450 024 Y187 0.70 E9035 0.45

238861 0.6 2S0731 1.72 AN315 2.12 BC168 0.32 80180 1.45 F121 022 8F451 0.24 4189 120 ER1403 10.12

2SC1034 5.61 230811 316 A14316 5.51 BC169C 0.14 BD163 0.64 F123 0.11 BF452 024 1198 231 ESN3108P 3.86

2SC 1050 316 2313869 2.40 A14318 4.75 BC170 014 BD165 0.56 F127 tl 1 13F493 0.96 4201/2 1.36 ESM432C 4.11

IF YOU DON'T SEE IT LISTED ASK FOR QUOTE. GIVE MAKE MODEL LOCATION. REMEMBER TO ADD 0.60p POST & HANDLING. ADD 15% VAT TO TOTAL
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ECONOMIC DEVICESI
REGISTERED OFFICE: 14, BEE LANE,
FORD HOUSE, WOLVERHAMPTON INV10 6LF.

ESM532C 4.11 LM1303P/N 1.50 MPSU05 0.71 SA45010 4.90 SN74190 111 76029V 4.41 18A395 1.35 TDA1230 2.93 7049503 2.60

ESM632C 4.11 LM1310P/N 1.25 MPSU10 0.71 SAA5012 6.50 SN7420N 0.30 16032V 019 TBA395Q 1.00 TDA1235 3.52 1049513 2.40

ESM732C 4.11 LM3035N 0.77 MPSU55 0.90 SAA5020 5.25 SN7433 om 76033V 0.73 TBA396 110 1DA1270 2.64 7E527 125

E11E1316 215 LM317CKC 1.30 MPSU56 0.30 SAA5030 7.50 SN74ION 024 16035V 0.16 7134400 2.177041327A 105 7E538 0.36

E1TRE016 2.16 LM339N 0.8111 MPSU60 120 SA450404 14.75 SN7473 056 16036 OM TBAMOP 1.55 7041327E1 1.65 TECO 1.35

E9D500 525 LM3407 1.29 MR510 0.30 SAA5050 8.50 5111474N 0.72 16037 1.91 1134480 1.42 10A13313 1.60 1E41072 3.15

F73055 105 LA434075 0.75 MR812 010 S44661E1 110 SN7490AN 0.43 16041V 016 TB4480C1 1.67 TDA1365 6.35 M41009 0.96

6F758 012 LM340712 0.75 MR914 0.41 SAA700 3.00 SN75110N 0.75 76044V 016 TBA500PQ 4.95 T041412 0.95 TEA1020SP 5.34

6E759 1.02 L. PA34075 0.75 MSS07002 015 SAB1C0913 4.53 SN760314NG 2.25 T6045 1.09 TBA510 1.55 1041420 1.4$ 7E41087 0.441

GF761 0.78 LM342N 0.56 MVS240 0.52 SAB1046P 3.66 SN76013N 211 16049 1.10 TBA510S 639 1041470 2.63 TIC106C 0.55

GH3F 1.66 L/A384N01 1.114 MVS4813 0.30 SAB3011 7.34 SN76013N 3.63 16052V 0.76 TBA520 1.67 TDA1512 220 TIC106M 0.55

H411211 2.30 LM567CN 130 MVS46002 0.55 SAB3012 5.34 SN76013ND 2.25 16058 0.46 7E145200 1.35 TDA1670 3.15 TIC116D 010

HA11215 4.10 LM748 1.65 ME545B 2.95 SAB3013 322 SN76013NDG 11.07 76059 1.05 164530 016 7041770 5.56 T1C44 0.65

14411225 3.90 LME260 2.78 ME5458 310 SAEI3021 7.18 SN76023N 2.36 18001V 1.09 T8A5300 0.85 1041905 125 71C45 0.70

HA11226 7.56 LM8361 2.78 ME5534N 1.40 SAB30228 12.34 SN76023ND 1.04 79003V 016 TBA540 0.98 T0A19013 2.95 TIC47 0.70

HA11229 2.51 M1024 2.55 ME 555 0.34 SAB3023B 11.18 SN76033N 2.33 19005V 2.16 7E14540(1 1.15 1041910 2.30 TIMM 0.96

4411235 3.60 M1025 4.70 ME556 0.75 SAB3024 4.77 SN76105N 2.36 79010V 0.17 TBA550 1.95 7041940 2.54 71P110 0.4$

HA1124 4.70 M1124 2.54 ME5560N 3.16 SAB3209 4.75 597611011 1.13 19011V 127 TBA550Q 225 TDA1950 2.54 TIP112 010

HA11244 4.32 M1133 416 ME565N 1.20 SAB3210 2.93 SN76115AN 1.46 79013V 5.11 TBA.51313C OA 7042032 120 TIP117 016

HA1125 3.90 M19.1 5.74 ME6458N 3.3 SAI34209 12.75 SN76131 1.74 19014V 1.52 TBA5EOCQ 1.15 1DA2003 1.05 11P120 0.73

#411251 3.38 M193 11.55 ME646N 360 SAF1031 2.30 SN7622130N 120 79016 0.92 TBA570 1.55 7042004 2.52 TIP121 1.08

HA1137W 2.57 M51102L 4.42 ME6509 3.94 SAF1032 510 SN76727N OA 79022N 0.39 7845704 1.55 1DA2036 125 T1 P126 0.96

HA1138 3.56 M5115P 4.34 ME6458N 310 SAF1039 1116 SN76228N 2.97 79034V 1.25 7845700 1.35 1042010 2.79 11P127 1.30

4411414 2.50 M51731P 2.79 MP1106 410 SA55010 7.62 SN76231 2.31 79035V 126 TBA6254 1.97 7042020 2.75 71P2955 0.78

HA1144 638 M5124P 4.38 04200 0.10 5455130 1.0 SN76242 4.75 79038V 6.15 TBA62513 1.97 7012033 115 TIP294 0.41

HA1156 123 M5134-9341 3.75 04202 0.10 SAS563S 2.97 SN76243 4.75 19051 2.55 TBA625C 1.97 TDA2140 1.44 TIP29B 0.57

11411580 703 M51394P 625 0447 0.10 SAS5607 215 SN76322 2.51 T9C63V 1.63 784641412 3.75 TDA2150 5.63 71P29C 0.40

441180 3.45 M5142P 431 0490 0.07 SA5570 1.61 SN76360 1.97 19054V 0.92 TBA641BX1 2.17 1042151 1.75 TIP3055 0.65

1141166 3.08 M5143P 6.86 0491 0.08 SAS570S 0.00 SN76390 210 19067V 0.63 TBA651 110 1042160 3.64 TIP304 0.41

H41167 5.13 M5144P 3.42 0495 0.01 SAS5701 2.50 SN76396 2.63 T9E63V 2.94 TBA673 2.35 TDA2161 1.61 TIMM 063

HA11711 16.13 M51513L 2.06 0C28 0.96 SAS560 4.41 SN76510N 0.95 745814 1.35 151417000 2.19 TDA2190 3.11 TIP31B 0.35

HA11713 6.70 M51515BL 3.10 0C29 1.95 SAS5800 2.62 SN76530P 1.90 TA7020P 436 184720 2.85 TDA2510 112 TIP31C 0.63

HA11714 7.05 M51516L 3.40 0C35 0.96 SAS593 4.55 SN76532N 110 747027 436 TBA730 1.75 TDA2520 2.15 TIP32B 0.35

HA11715 715 M51517L 2.90 0C36 1.16 SAS5900 2.32 SN76533N 1.56 747050 1.51 TBA750Q 1.46 TDA2521 2.15 TIP32C 0.66

HA11718 6.79 M5152L 100 0C44 0.40 SAS663 2.50 SN76540N 110 747051 1.58 TBA760 1.55 70412522 211 TIP33C 125

HA11724 1510 M51522 4.90 0C45 0.40 SAS6800 120 SN76544 1.60 1A7000AP 000 7134703 3.03 7042523 2.75 TIP34 107

4411725 16.10 M5191P 4.49 0075 0.40 SASKOS 120 SN76545 4.55 747061AP 0.78 7134630 0.00 TDA2524 4.50 TIP41A 0.39

HA1180 4.0 M5192 2.00 ON188 1.70 SAS6610 120 SN76546 3.15 TAM 214 18481045 1.46 1042525 2.96 11P4113 OM

HA1203 1.56 M53273P 0.92 011236 2.90 SAS670 2.50 SN76546N 3.15 747070P 1.52 18A810S 1.46 7042530 2.19 TIP41C 0.44

H41306 1.74 M53274P 120 01112 0.91 SAS6700 1.20 SN76549 2.35 747071 3.35 7848107 1.46 1042532 2.51 11P424 0.39

441322 1.74 MA06 0.97 01121 0.70 SAS670S 120 SN76550 0.30 147072P 1.35 184820 013 1042533 2.09 TIP42B 0.71

441339 1.76 MA8001 0.74 PD144 2.03 SAS6710 120 SN76551 1.35 TA7073P 4.05 TBA820M 1.65 7042540 1.95 TIP42C 0.44

H41342 160 M83705 1.62 PT1017 2.43 SAS6800 2.30 SN76570 210 TA7074P 1.95 TBA890 115 TDA2541 1.95 TIP47 0.65

#413550 2.97 M83712 265 P72014 2.76 SA56810 1.30 SN76600 1.10 747076P 4.95 TBA903 225 104254513 3.16 TIP48 063

HA1365 3.65 MB3713 1.30 P16042 112 S8A551313 1.95 SN76611 2.35 TA7089N 1.41 184920 1.50 TDA2560 1.97 TIP49 328

HA1366WR 112 MB3730 2.94 91638 1.99 SBA750 1.46 5476620 2.35 TA7089P 136 TBA920Q 2.10 T0425714 211 1I543 121

441367 320 MC13002 4.116 R1039 1.99 SC9488P 1.90 SN76622 1.50 747092P 325 1134940 1.70 70425754 2.95 71590 022

HA1333 119 MC1333P 1.96 82036E1 120 SC9503 1.50 SN76623 0.62 TA7093P 1.64 713499) 1.55 10425764 2.58 11591 0.26

11413688 1.66 MC 1307P 1.90 82009 120 SC%04P 1.46 SN711530 2.31 TA7102P 5.34 784970 2.08 1042577 5.31 TL071CP 2.02

HA1370 2.97 MC1310P 1.25 9200113 120 SC%11P 1.90 SN76640 315 747108P 1.40 1849700 2.91 7042581 1.95 TMS1000NL 10.78

HA1377 206 MC1327P 1.20 R2029 120 SCR957 120 SN76650N 124 TA7109 3.37 TBA990 1.65 TDA2582 1.91 TMS3748NS 11.66

H41389 112 MC1330P 123 82030 120 SG2644 431 SN76651 1.35 747120P 0.51 11349900 1.95 1042590 200 TMS4116 117

HA1339R 1.74 MC1349P 120 82257 2.16 SG613 716 SN76660N 225 1471228/P 0.54 784231 2.33 TDA2591 210 TV106 120

1341392 218 MC1350P 1.10 82265 1.95 SG629 628 SN76655N 1.35 747124P 2.00 TC4001 129 10425910 210 TY6010B 2.70

441397 2.97 MC1351P 0.75 R2335 1.07 SG6533 9.37 SN76866N 0.98 TA7130P 1.15 1C40538P 3.94 TDA2593 224 1)056 1.03

HA13913 2.88 MC1352P 1.01 82306 123 SI-102011 4.76 SN76705 3.38 TA7136AP 1.15 7C4150 1.62 7042594 210 U143M 2.80

H41406 110 MC1357P 1.95 82322 126 SI-1125HD 10.70 SN76705N 3.99 747137P 015 TC41608 1.62 1DA2E03 5110 U3703 0.55

11417723 5.40 MC 1 358P 1.55 82323 1.23 51-113011 6.30 SN76707N 3.99 747141AP 3.51 TCA2700 1.55 7042610 2.53 U37003 0.44

H8F40354F 225 MC14001 7.15 82348 112 SKB2 /08 0.70 SN76709 4.65 747146P 8.01 TC42705 1.95 10426114 125 UA723CA 522

H04460 15.60 MC14011 023 R23544 112 SKE2F 1/04 126 58176709N 4.95 147148P 1.51 TCA27OSQ 1.65 1041261140 2.55 U4758PC 3.06

H044801405 15.90 MC14013 0.37 823548 112 SKE2G 2/04 0.95 SN76730 423 747149P 2.10 1C42934 2.05 10426120 425 U4783P3C 1.07

H8/6231 8.50 MC14016CP 0.37 82441 123 SKE2G 3/04 0.95 SN76810N 0.62 147153P 4.53 TC44204 1.90 1042820 1.96 UM170 2.14

H Pik= 7.71 MC14025 0.54 82443 010 SKE4F 1/02 126 SN76920N 263 747161P 5.66 TC4440 1.65 TDA2630 2.34 U44180 2.14

HM9102 2.92 MC14049UBC 0.52 82461 2.10 SKE4F 1/06 0.66 SN94041 3.45 747142P 425 TC445004 1.95 1042631 2.18 ULN2165 1.35

HM9104 2.94 MC143813 0.95 82477 0.92 SKE4F 2/06 2.10 SN94042 3.95 747169 410 1C4531 110 1042640 225 ULN2204 7.00

H74207 1510 MC I 4493P 2.56 82501 1.16 SKE4F 2/08 0.60 SP83135 0.50 747171P 2.53 TC4640 2.63 1042643 6.93 ULN2216F 1.95

1S689 117 MC14510BAL 3.15 82540 100 SKE4G 2/02 0.87 STA441C 227 147172P 121 1C4650 165 7042651 2.95 UPC1001H 2.50

1S751 117 MC14556BCP 3.15 R2540X 3.00 SKEW 3/10 1.45 STK0329 3.42 747176P 225 1C46638 2.63 10421162 7.05 UPC 1 CO9C 5.74

1172003 020 MC1712 3.52 82615 0.60 SL1310 215 STK0039 4.00 TA7193P 4.44 1U173) 314 1042653 2.95 UP C1020H 2.12

K174YP 2.95 MC7724C P 3.17 RC4195NB 1.96 SL1327E 120 STK0050 4.96 147201P 325 TCA740 225 7042564 2.91 UPC1025H 2.49

KA2101 2.65 MC7818C 1.98 RCA10329 112 SL1430 126 STK0059 6.48 747202P 224 1C4750 1.75 10426658 3.15 UPC1026C 124

KC581C 5.47 MC7824CP 425 RCA18083 411 SL14307 2.10 S1K00130 8.32 TA7203P 1.95 1C471.0E1 2.79 7042660 224 UPC1028H 0.90

KCMG 3.45 MC78M12 0.75 RCA16334 0.92 SL1432 225 STK011 316 747204P 1.95 1CA803 1.65 TDA2661 224 UPC10301 206

KC583C 410 MC78M24 015 RCA16335 1.23 SL414 335 5114013 7.04 TA7205 125 TCA8000 225 TDA2670 2.50 UPC1031H 8.05

L129V 1.71 MCR101 0.60 RCA16600 125 SL432A 3.12 STK014 7.14 147208P 1.95 TC4830S 1.94 701126704 1.76 UPC1031H2 6.00

L200CV 1A MCR106/5 1.17 RCA16799 2.16 SL437 COO STK015 5.12 747210P 325 TC4900 105 1042880 2.30 UPC1032H 0.94

LA11I1AP 0.80 MCR220/7 1.34 RCA16801 0.16 SL439 225 STK016 CV 747214P 2.90 TC4910 1.50 10426904 2.40 UPC1154H 1.75

141201 0.90 ME0402 027 RCA16802 0.98 S1480 5.00 STIO322 4.77 147215P 2.09 TCA910E 106 704279340 2.10 UPC115641 1.45

LA1210 138 ME0404 023 RCA170213 225 SL490 1.71 511025 720 7472174P 136 TCE330 3.53 704279013 5.92 UPC1181H 125

LA1320 1.46 ME0404/2 0.42 RC/117074 6.00 SL901B 608 STK040 7.09 147222 1.95 TCE527 1.37 TDA2791 2.50 UPC1182H 112

LA1352 1.40 ME0411 0.15 RCA17376 1.43 SL9178 7.95 STK043 7.09 TA7227P 1.69 TCE82 0.911 1042795 2.95 UPC1185H 2.94

14135714 5.90 ME0412 021 RCA80857 4.50 51.9184 503 S10254 6.48 747229P 4.10 TC E83 0.98 TDA2800 6.12 UPC1186H 0.95

LA1364 2.74 ME4102 0.45 RGP1O 0.45 SN61348 1112 STK070 2021 147310P 1.95 TCE84 0911 T0130001 2.31 UPC1212C 0.95

141365.1 2.79 ME5458 9.10 87402 1.40 SN168614-07 1.59 STK077 7.00 147313AP 1.36 TCEP100 410 10A30304 90.44 UPC1213C 0.95

LA1335 1.70 ME6032 023 819054 2.00 SN16862N-07 1.18 STK078 5.52 747314 5.10 TCEP1000 9.31 1043190 1.75 UPCI217C 224

LA1387 4.57 ME6102 0.45 50280 1.94 SN168009 3.30 STK.062 7.54 147609 3.00 10190 0.54 704330013 7.75 UPC1350C 1.75

LA3155 0.90 ME8031 026 50281 1.94 51916965 0.13 STK066 9.90 14.7611AP 3.54 TD3F700H 6.00 7043500 5.95 UPC1351C 1.64

LA3300 1.40 MJ2501 4.95 5041P 126 SN 16966N 5.49 STK2101 5.74 747676P 305 1133110)94 225 1043501 10.99 UPC1353 6.75

LA3301 121 MJ2955 1.34 S042P 1.46 SN29715N 5.49 STK2110 606 1AA303 2.99 TD3F800R 321 TDA3506 10.12 UPC1360C 4.10

LA3360 1.30 MJ3303 2.15 S1299 4.30 SN29716N 3.32 5702230 6.66 7443104 027 103F913011 3.71 TDA3510 5.95 UPC1362 7.95

LA3361 1.30 MJ3301 130 S175 11.95 SN29717N 6.53 570415 6.01 7443204 1.15 103F930136 3.78 TDA3520 412 UPC1365 5.79

LA4030P 2.37 MJ3028 2.40 520620 111 SN29722 10.65 STK433 9.35 10350.4 1.62 T0410014 2.10 1043521 12.17 UPC1366 423

1.44631P 3.00 MJ481 1.39 52800 525 SN29723AN 6.95 STK435 5.44 744435 1.65 10410034 2.15 TDA3560 6.87 UPC1458 7.17

1.44032P 1.48 MJECQ 4.95 52800D 2.55 SN29744N 2.01 STK436 5.70 142550 033 1134101344 2.15 1043561 7.50 UPC2002 1.48

LA4050P 1.42 MJE2955 1.71 521/02 3.15 SN29764AN 3.38 STK437 1.10 TAA570 1.58 TD410054 2.15 10435710 225 UPC30C 2.22

LA4051P 112 MJE3355 0.71 537025 4.73 SN29767 301 STK439 626 706111312 1.50 70410064 2.15 T0135714 5.67 UPC32C 4.49

LAM 112 MJE340 0.44 53703E 4.73 SN29770/4N 2.04 515441 8.96 1446214X1 200 7041010 2.43 1043576 4.76 UPC41C 3.72

LA4101 1.18 MJE520 0.44 53707 3.92 SN29771BN 423 STK443 9.35 TAA630S 3.31 TDA1011 2.80 TDA3950 211 UPC554C 1.68

LA4102 2.55 M1.231 221 540W 7.99 SN29772BN 421 STK459 6.56 14.4610 315 7041028 2.72 10439506 1.40 UPC558C 3.67

LA4112 4.35 M123213 3.30 5551 4.12 SN29773 221 STK480 5.71 744661B 1.59 1041029 4.44 10440504 3.15 UPC566H 2.71

1A4125 2.46 ML237B 228 5552 4.12 SN29791 1.51 STK461 7.14 144700 2.35 704103413 220 1DA4180P 1.74 UPC572 3.51

LA4138 2.00 ML238 4.02 560808 2.75 SN21798N 319 STK463 6.06 744840 227 10410351 113 1044260 1.40 UPC575C2 3.72

LA4140 010 ML741CS 036 56087AR 4.45 SN29845 2.14 STK4E6 7.32 TM930 4.42 TDA1037 1.45 Toxeso 6.45 UPC576H 2.60

LA4192 218 ML923 2.18 SA.41020 4.32 SN29848 1.66 STK466 10.70 742970 2.57 1041041 1.96 1044290 4.06 UPC577H 0.64

LA4220 1.34 M10926 325 5441221 4.32 SN29861 2.08 STK501 5.74 TAD 103 1.91 10A1044 1.61 104410 1.95 UPC587C2 2.34

LA4400 2.01 MM5314N 3.72 5421024 2.55 5E129062 20$ ST14502 5.74 746232-6E0 0.16 TDA1047 2.14 7044400 206 UPC592H 1.02

LA4420 1.56 MM5316N 3.72 SAA1025 4.70 5472709 0.40 STR441 6.34 146626410) 0.111 704106414 1.10 1044420 425 UPD1514C 7.56

LA4422 1.56 MM5318N 212 SAA1050 3.71 SN7403N 024 STR453 6.75 1134120 0.95 704105913 0.91 7044422 5.63 UPD851 14.39

144433 1.4$ MM5369N 162 SAA1051 530 SN7401N 024 STR6020 720 7841204 0.95 1041060 2.01 TDA4430 4.31 UPX27C 1.98

LA4460 1.92 MM538744/N 11.50 5421061 3.71 SN7402N 0.59 16007V 019 TBA120AS 0.95 7041082 2.65 1044431 206 X0022CE 3.67

LA4461 2.00 MM5841N 5.90 S421075 4.41 SN7404N 021 16007N 012 TBA120S 0.95 1041104 5.95 1044432 2.06 X003574 4.35

1451124 112 MP8112 1.35 54210/32 104 5N7408N 024 16016 0.36 TBA120SB 095 7041151 015 1044440 2.52 X0356CE 3.90

1471320 616 MP8113 1.35 SAA1121 4.32 SN7410N 024 16017 0.65 1841207 0.95 TDA1170 2.15 TDA4600 2.58 X0062CE 4.95

LA7025 7.31 MP8512 123 S421124 2.55 5N74121 120 T601W 015 TBA120U 0.95 713411708 125 1044610 2.42 X0065CE 3.48

LA7100 2.12 MPF256C 0.54 5421130 416 SN74122 0.95 16021 0.36 11341631.113 3.47 TDA1180 225 7044620 4.50 X0109CE 6.10

1A7651 310 MPS6570 0.43 S441174 5.75 SN7413N 0.33 76022V 3.56 71341440 201 7041190 1.91 1D45500 2.4$ X1074.4F 6.36

103120 120 MPS/42 0.59 SAA1250 3.7$ SN74141 1.41 76026 019 113414406 3.40 10411902 225 1DA54303 2.10 XC949P 120

LM1011N 2.95 MPSA56 024 SAA1251 5.30 SN74151AN 1.51 76027 0.73 1841441 1.59 MA12064 1.30 1045700 2.10 W30 024

LM1017N 1.96 MPS/92 1.11 SA45010 3.65 SN74154N 1.15 T6028V 0.35 11342404 3.42 1041220 2.25 1049403 2.90 Y969 0.60

IF YOU DON'T SEE IT LISTED ASK FOR QUOTE. GIVE MAKE MODEL LOCATION. REMEMBER TO ADD 0.60p POST & HANDLING. ADD 15% VAT TO TOTAL
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Long-distance
Television

Roger Bunney

July was quiet tostart with but sporadic E activity
increased towards the end and continued into early
August. Unfortunately the period produced little by way
of exotic reception and tropospheric propagation did little
to excite or inspire. The SpE log of identified reception is
as follows:

8/7/84 RAI (Italy) chs. IA, B; JRT (Yugoslavia) E3; TVE
(Spain) E2.

9/7/84 RAI IA.
10/7/84 RAI IA, B.
11/7/84 RAI IA; I'VE E3.
13/7/84 TVE-2 E2; RAI IA.
14/7/84 TSS (USSR) R1, 2; SR (Sweden) E2; 'I'VE E2, TVE-2

E2.
15/7/84 TVE E2, 3, 4; TSS R1, 2.
16/7/84 CST (Czechoslovakia) R1, 2; TVP (Poland) R1; TSS

Rl.
17/7/84 TVE E2; SR E2.
18/7/84 RAI IA.
19/7/84 RAI IA, B; TVE E4; JRT E4; MTV (Hungary) R1;

CST Rl.
20/7/84 +PTT (Switzerland) E2; RAI IA, B; TVE E2, 3, 4;

TSS R1, 2; NRK (Norway) E2, 3, 4; SR E2, 3, 4; TVP
RI.

21/7/84 DR (Denmark) E3, 4; ARD (West Germany) E2;
ORF (Austria) E2a; RAI IA, B; TVE E2, 3, TVE-2.
E2; MTV Ill; CST R1, 2; TSS 111, 2; TVP R1, 2;
NRK E2, 3; SR E2, 3, 4.

22/7/84 RAI IA, B; 'I'VE E2, 3, 4; CST R1; ORF E2a; ARD
E2; MTV Rl.

23/7/84 RAI IA; TVR (Rumania) R2; JRT E3, 4; ORF E2a;
TSS R1, 2.

24/7/84 TSS 121, 2; CST R1, 2; TVP R1, 2; SR E2, 3; NRK
E2, 3; YLE (Finland) E2; DR E3, 4; ORF E2a; RAI
IA; TVE E2, 3, 4; +PTT E3; ARD E2, 4.

25/7/84 RAI IA, B; YLE E2; TSS R1, 2; NRK E2, 3.
26/7/84 RAI IA, B; TVE E2; ARD E2; NRK E2, 3; TSS 121;

RTM (Morocco) E4; NTV (Nigeria) E3.
27/7/84 TSS R1, 2; 'I'VE E2, 3, 4; RTP (Portugal) E3.
29/7/84 'I'VE E3, TSS R1, 2; ORF E2a; MTV Rl.
30/7/84 CST RI; TVE E2, 3, 4.
31/7/84 RAI IA, B; TVE E2, 3, 4; JRT E3, 4; TSS Rl, 2; TVP

R1, 2, 3; CST R1, 2; ARD E2; DFF (East Germany)
E4; JTV (Jordan) E3. Signals noted up to ch. R4.

1/8/84 'I'VE E2, 3, 4; RAI IA; TVR R2; ARD E2; EFT
(Greece) E3.

2/8/84 RAI IA; TVE E2, 3, 4.
4/8/84 CST Rl, 2; ARD E2; NRK E2; RAI IA; TVE E4.
5/8/84 +PTT E2, 3; RAI IA, B; MTV R1; TVE E3; DFF E4;

SR E2; RUV (Iceland) E4; EFT E3.
6/8/84 RAI IA, B; TVP R1, 2, 3; TSS R1, 2, 3; MTV R1;

CST RI, 2; ORF E2a; SR E2; NRK E2.

CST was noted on August 4th with a studio insert
identification similar to the RAI corner one, the letters S
and P initially then expanding to give the complete name.
At 1030 BST on the same day I logged a possible exotic
ch. E4 signal from the SE -a slow -fading signal going to a
flag and then further programme material. The following
day Cyril Willis received Middle Eastern/Indian type

music on ch. E4 at 1400 but there was no accompanying
picture.

The most exotic reception occurred on the 26th. Arthur
Milliken (Wigan) received Morocco ch. E4 at 1857 BST
onwards, the PM5544 test pattern going on to an an-
nouncer, the Koran and then cartoons. At 1900 Paul
Barton (Harrogate) received dancing Africans in tribal
dress on ch. E3; the signal was swamped by I'VE at 1903.
The African signal is most likely to have come from
Sokoto, Nigeria.

There were several tropospheric lifts but few of con-
sequence. Band III signals from Denmark and Norway
were received in the eastern UK on the 19th. The 25th
was more productive, with DFF ch. E6 and several ARD
Band III/u.h.f. stations. High-level French u.h.f. signals
were received along the south/east coasts during the
weekend of the 28/29th, but the only unusual signal was a
435MHz ATV one - F3LP Le Havre. It's unfortunate
that there's so little UK ATV activity during the mornings
whenever there's a reasonable lift - many opportunities
for DX contact are being lost.

My thanks to the following for sending in reports: Paul
Barton (Harrogate), Cyril Willis (Cambridge), Arthur
Milliken (Wigan), kin Menzies (Aberdeen), Dave Shirley
(Hastings), Ian Johnson (Bromsgrove), Bill Cotterill
(Tipton), Simon Hamer (Powys). Too late for mention in
last month's column was Tim Anderson's suspected recep-
tion at Bexhill of NTV ch. E3 - at 1851 BST on July 6th,
with an African news announcer.

News In Brief
An experimental Chinese satellite is in orbit at 125°E,

relaying a single TV and fifteen radio channels. Does
anyone know the downlink frequencies being used? ...
Spain is to have a private TV channel by 1985 though the
transmitters will be operated by a central organisation ...
ARD/ZDF (WG) are to carry data which will automati-
cally intitiate video recording in conjuction with a suitably
equipped receiver - the system is to be introduced at the
1985 Berlin Fair ... Czechoslovakia is considering a DBS
service to start later in the decade, with tests planned for
1987... Insat-B is relaying AIR from Delhi at 1800-2300
local time, operating at 2.5GHz .. The 50.05MHz
RSGB beacon GB3NHQ should now be in operation at
Potters Bar, Herts.

Interference
The RSGB reports that a new form of fluorescent light

is causing interference due to a built-in 1.f. oscillator. In
some of these lights the oscillator runs all the time whilst
in others it's used just at start up. The interference is
wideband and can reach 80MHz.

The problem of interference generated by home
computers has been mentioned in previous columns. The
Department of Trade and Industry comment that they
recognise the need to limit spurious signals generated by
data processing equipment but an international standard
will not be available for some years. Meanwhile work on a
UK standard has gone ahead due to the increasing use of
data equipment in offices and industry, and a draft
document has been circulated - an extended British
Standard (BS6527) is due shortly. The DTI doesn't say
whether this will cover domestic data processing equip-
ment and add that BS specifications are not legally binding
unless referred to in statutory regulations. There's thus no
recourse at present against users/manufacturers of home
computers that cause interference. I nevertheless feel that
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if interference occurs in recognised bands action should be
possible. As soon as I receive a copy of BS6527 I'll pass
on any relevant information. Thanks to the DTI for their
cooperation.

Quite by coincidence we received a press release the
other day on a new product designed to combat interfer-
ence radiated by plastic encased electronics. Decospray of
Charlton, London SE7 have formulated a spray -on pure
zinc metal coating for plastic surfaces to prevent radiation.
Interesting to note that the product has been used on
radio/radar dish reflectors. I'm awaiting further informa-
tion - whether the price is such that enthusiasts will be
able to afford it remains to be seen.

New Networks
France: Provisional plans for the Canal Plus service are as
follows:

Channel
Vision Sound
carrier carrier Channel

Vision Sound
carrier carrier

5 176MHz 182 5MHz 8 200MHz 206 5MHz

6 184MHz 190.5MHz 9 208MHz 214.5MHz

7 192MHz 198.5MHz 10 216MHz 222.5MHz
Main station channel allocations are as follows:

Ch. 5: Gex, Le Havre, Toulouse Pic du Midi.
Ch. 6: Chamrousse, Hyeres, Niort, Paris Eiffel Tower.
Ch. 7: Bayonne, Rennes.
Ch. 8: Bourges.
Ch. 9: Caen. Gap, Nancy.
Ch. 10: Limoges.

Further main stations will have frequency offsets.
At present, films are being transmitted as test material

The only Band 1 outlets will be in Corsica - Bastia ch. 2
and Ajaccio ch. 4.

Denmark: Gosta van der Linden provides the following
provisional channel assignments for the Danish u.h.f.
network.

Station Channels E.R.P.
Aarhus 23, 26. 54 800kW
Bornholm 56, 59 800kW
Bramminge 50, 58, 68 200kW
Fyn 22, 25, 58 800kW
Hillerod 53, 56, 67 100kW
Jyderup 48, 51, 65 800kW
Kibeek 43, 46, 66 800kW

Kobenhavn 31, 34, 60 800kW
Logumkloster 29, 32, 67 100kW
Nakskov 49. 52, 63 100kW
Sailing 28, 59, 62 800kW
Sundeved 24, 27, 60 800kW
Tinghoj 29, 44, 47 500kW
Vejle 30, 33, 64 500kW
Vendsyssel 32, 35, 63 800kW
Vordingborg 39, 42, 66 800kW
The higher channels will be used initially.

From our Correspondents . . .

Tim Anderson recently moved from Stroud to Bexhill.
Obviously his French TV reception increased dramatically
despite using fixed aerials at the time of writing. He's
bought an SX200n scanner, having also considered an
AR2001. Though the AR2001 seems to be ideal for
DXing, with its wide/narrow bandwidth at a.m./f.m.,
we've received conflicting reports on it. Comments from
users would be welcome.

SOUTH WEST AERIALS

J
This catalogue is your key to

solving a host of television and
radio reception problems. We
shall be delighted to forward
your copy on receipt of 54p.

EQUIPMENT Et PROFESSIONAL ADVICE
-South West Aerials offer a unique blend of the best

equipment and impartial professional advice.
Examples from our range:
TRIAX BB Grid waveband 4 bay stacked bowtie UHF Aenal (works well down to 435MHz for

ATV)
tnso

TRIAX 721/UHF striphne stacking Filter, for stacking 2 x BB Grid Aerials only 0.2dB through

loss
E11.95

(Wide range of specialist fitters and combiners available)
LABGEAR CM7010 Ultra Low Noise 1.8dB W/B UHF Masthead Amplifier with 10dB gain. 111.50

POLYTRON 'in hne' Double Notch Alters for Bands 1, 2, 3, 4 and 5 (28-42dB attenuation) state type

required
E14.75

NEW 'COLOROTOR' Offset Aerial Rotator complete with Control Consol, uses 3 -core cable t39.95

SB100 Alignment/Support Bearing for above Rotator to increase head load E13.95

Also available Black & White and Colour Multi -Standard VHF/UHF Televisions and Video Recorders

(SAE or ring stating requirement)
We are THE DXing Specialists, advice given on ALL reception problems (SAE please)

All prices inclusive of VAT and Carriage. Delivery 7-10 days Access & Visa welcome

SOUTH WEST AERIALS (T)
11, Kent Road, Parkstone,

Poole, Dorset, BH12 2EH. Tel: 0202 738232.

VISA

TRANSFORMERS
VAT & CARRIAGE

TV LINE OUTPUT
PRICES INCLUDE

Delivery by return of post.

RANK BUSH MURPHY ITT: VC200, VC205, VC207 9.20

A774 with stick rectifier 9.78 VC300, 301, 302, 400, 401, 402 9.20

A816, T16, T18, Z712, Z715 10.35 CVC1, CVC2 (FORGESTONE) 11.50

120,122,126, Z179, A823 11.50 CVC5, CVC7, CVC8, CVC9 series 9.20

Z718 Basic unit 13.50 CVC20, CVC30, CVC32, CVC45 9.20

724e, T24h split diode P.O.A. CVC40 split diode 16.74

FT110, FT111. P/no AT2063/02 11.50

DECCA: 1210, 1211, 1511 11.50

1700, 2001, 2020, 2401, 2404 9.20 PYE: 169, 173, 569, 368 series 9.20

CS1730, 1733, 1830, 1835 9.20 CT200, CT200/1, CT213 series 10.35

30, 70, 80, 90, 100, 110, 130 Series 9.20 725-731, 735, 737, 741 Series 9.78

FERGUSON, THORN: 1590, 1591 9.20 PHILIPS: 170, 210, 300 series 9.20

1690, 1691. built in rect. mg 320 series 9.78

1600, 1615, 1700 series 11.78 TX, 18 mono series P.O.A

1790 mono portable 9.20 KT2, KT3 series colour 9.20

3000, 3500, mat 0500, 0800 P.O.A. Gil series split diode P.O.A.

9000, 9200, 9300 series 12.00 G8 and G9 Series f9.20

9500, 9600, 9650 series 10.99

9800, TX9, TX10 series P.O.A. BINATONE: 9909 mono 13.04

MOVIESTAR 3781, 3787 12.00 GRUNDIG: most models in stock
NORDMENDE: FC125, Z206, Z306 11.50

FIDELITY: FTU12 mono 10.35 SANYO: CTP5101, TJ series 11.50

CTV14R, CTV14S colour 15.83 SHARP: C1851H, C2051H 12.32

TELETON: TH14 mono 13.68

G.E.C. 2047 to 3135 mono 7.50 TOSHIBA: C800, C800B 19.45

1201H, 1501H, 2114, 3133, 3135 9.20 TANDBURG: 190, CTV2-2, CTV3-3 P.O.A.

DUAL & SINGLE hybrid col. 10.00
TELEFUNKEN: most models in stock

SINGLE STD solid state 12.00 LINE OUTPUT TESTER 16.79

SINGLE STD split diode P.O.A.
Tidman Mail Order Ltd.,
236 Sandycombe Road,INDESIT: 24EGB hybrid 9.50

12LGB, 12SGB mono portables 10.35
Richmond, Surrey.

WINDINGS Approx. 1 mile from Kew Bridge.

TYNE: main winding 6.80 Phone: 01-948 3702
RBM: 120, T22, 126, Z179 6.33 Mon -Fri 9 am to 12.30 pm &

WALTHAM: W125 eht winding 2.37 1.30-4.30 pm

KORTING: hybrid winding 6.90 Sat 10 am to 12 noon.
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A "down under" DX -TV group is planned by James
Cotterill of 15/246 Buffalo Road, Ryde, NSW, Australia
2112. He hopes that anyone in Australia and the Far East
interested in this will get in touch with him. A monthly
newsletter with reception and news information is prom-
ised. Include return postage if your write! Alan Duchatel
plans to start a new French DX magazine, covering both
f.m. radio and TV. Further information will be passed on
when received. Incidentally Alan received two Canadian
ch. A2 transmissions at his home near Bordeau between
2300-0130 French Summer Time (BST plus one hour) on
June 30th, via multiple -hop SpE. One programme was in
English with CBC captions, the other in French about
fishing in the Japanese Sea. He used an AR2001 for the
sound.

Imported TV Receivers
Many DX -TV enthusiasts use small -screen

monochrome, v.h.f./u.h.f., dual -standard sound receivers
such as those from Plustron, Vega, Hitachi and Panasonic.
They incorporate most of what's required for simple DX
reception and are inexpensive. At the other end of the
scale a number of enthusiasts are using Scandinavian
v.h.f./u.h.f. colour sets of Salora or Luxor manufacture.
The current Salora chassis provides a wide range of
options - system L SECAM, NTSC at 3.58 or 4.43MHz,
5.5/6/6.5MHz f.m. and 6.5MHz a.m sound and all forms
of teletext can be included via appropriate boards. Most
models are fitted with multiband tuners and the on -board
microcomputer tuning system provides for a hundred
preprogrammed channels. Further details can be obtained
from Salora (UK) Ltd., Techno Trading Estate, Swindon,
SN2 6EZ. The Luxor SX9 chassis was described in the
January 1984 issue of this magazine and offers similar
facilities to the Salora range. Luxor (UK) Ltd. can be
contacted at 87/9 Farnham Road, Slough, Berks SL1 4UL
- their receivers have an established following in UK DX -
TV circles at present.

In view of the facilities that these sets offer a price of
£600 or so seems reasonable, especially with arm -chair
remote control! My thanks to the two companies for
sending much valuable and interesting information on
their current ranges. I'd be interested to hear from
enthusiasts who use these multi -standard "domestic" sets.

ATV at 24cms
As previously mentioned I've succeeded with reception

of f.m. video in the 1.3GHz ATV band. The results at this
low microwave frequency have been less than startling to
date, the farthest signal received having come from some
12 miles away, albeit with just a few watts at the
transmitter end and using the normal u.h.f. aerials and
head amplifiers for reception - hardly the ideal arrange-
ment! The BATC advocate the use of f.m. in this band,
though some of the repeaters use a.m. The 23/24cm band
covers 1240-1325MHz with a gap at 1260-1270MHz.

Although an f.m. demodulator is best for f.m. video,
slope detection with an a.m. demodulator gives pictures
that should be good enough to enable sources to be
identified. Various aerials are available, such as loop
Yagis, though the prices seem high. I'm looking into this
and hope to be able to present a simple (and cheap)
solution shortly. Down conversion from 1.3GHz is the
main problem for the DXer however. I've looked at three
currently available solutions.

Fortop have several units available for use in this band.
The TVC1300 is a GaAsfet receiver/downconverter tun-

ing across 1240-1325MHz with very low noise and an
output at 50MHz (for use with their TVIF50 f.m. video i.f.
system). It requires 12V at 250mA, is completely stable
and is housed in a diecast box. This provides a very high
performance front end for a retail price of £79.95 plus
£2.50 post and packing.

The CQ Centre, an amateur radio emporium, has
available a ready built 23/24cm converter in a diecast box
with BNC aerial input and Belling -Lee output sockets -
output is at ch. 36 nominal. You tune the TV receiver,
which acts as a tunable i.f. strip, to either side of ch. 36 to
cover the band. Examination of the PCB inside shows a
single r.f. stage, mixer and oscillator with an on -board
voltage stabiliser - the converter accepts 12-24V d.c. and
draws 24mA at 12V. This was the first converter I tried
and it worked immediately. It appeared to be stable
throughout the band and I consider it excellent value. An
outboard preamplifier could be added to improve the
noise performance. I experienced little by way of break-
through problems from the local group A channels - the
nearest here is ch. 31. Those with a strong local ch. 33
signal might experience breakthrough either via the unit
or after it. Input bandpass filtering is incorporated and
should attenuate all but the strongest ch. 33 signals. Apart
from this minor reservation I feel that the unit can be
thoroughly recommended as a starter: the price is £29.95
including postage.

The Solent Scientific 23/24cm converter kit is priced in
the same range. I obtained one of these and after
construction and alignment found it worked well, giving
pictures two grades up on the CQ one. The kit comes with
a high -quality PCB and the electronic components re-
quired and the recommendation to house it in a diecast
box ( RS509-939 advised as the board fits it exactly) - this
and the other hardware could add £6-7 if bought new
from a retailer. The main advantage, apart from the multi-
stage r.f. amplifier, is that the output can be adjusted to lie
in a locally empty section of the band, thus avoiding
breakthrough etc. The alignment instructions are clear and
easy to follow. There are three r.f. amplifier stages
(2SC3358, NE21936, BFR91) so there's plenty of gain
and a good low -noise performance. This lot is followed by
a diode mixer, BFR96 oscillator and BFR91 u.h.f. am-
plifier. The unit takes 120mA at 12V which is supplied by
a two -transistor voltage stabiliser. It's an upmarket design
and certainly gives upmarket performance. Construction
should take two -three hours, casing another hour and
alignment perhaps half an hour. Clear instructions and a
phone number for queries should ensure satisfactory
results. The kit costs £34.95 plus £1 pp. It's also available
assembled and aligned at £48.95 uncased or £62.95 cased
and fitted with BNC sockets. A 24cm transmitter is
available for alignment use.

I've tried the CQ and Solent converters on signals and
they work well. I've not tried the Fortop converter but I
do use their 435MHz products whose quality is first class.
Addresses: Fortop Ltd., 9 Ryebrook Grove, Chell, Stoke-
on-Trent, Staffs; CQ Centre, 10 Merston Park Parade,
Kingston Road, London SW19; Solent Scientific, 75
Chalk Hill, West End, Southampton S03 3BY. Include an
sae with enquiries.

Solent also have available a u.h.f. video/tunable audio
f.m. receiver suitable for 23/24cm and satellite reception. I
hope to report on this later in the year.

Information on the BATC (British Amateur Television
Club) can be obtained from 13 Church Street,
Gainsborough, Lincs.
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IV Fault Finding
ITT CVC32 Chassis
This set led us a merry dance for several weeks. The
symptom was an unstable picture on all channels except
BBC -1: the set was extremely sensitive - to the point
where a tap on the floor ten feet away would put it right -
and as soon as the back was removed the fault had gone.
We eventually solved the problem by looking at the board
layout. There are link wires between the number one
tuning preset and all the others - this link was dry -jointed.
The exterior of the joint looked perfect, but a touch of
solder provided a permanent cure.

The set came back a while later with a different fault -
intermittent no results. This turned out to be due to a dead
spot on the line hold control, as a result of which the line
oscillator would occasionally fail to start. M.D.

Kingsonic R96 Monochrome Portable
The problem was intermittent field collapse. When the set
was switched on it would produce a picture that was
excessively high and rolling, but after a few seconds the
raster would collapse to two inches in the lower half of the
screen with a bright line across the centre. The field
timebase voltages were correct up to the driver transistor,
but in the output stage they were wavering erratically. We
traced the problem to a low -gain output transistor (Q503).
Replacing this provided a cure, but the customer had left
the set running in the fault condition with the result that
there was a burn mark on the tube. M.D.

Grundig CUC120 Chassis
The set would lose line sync when warm. We solved this
one with the aid of a hairdryer and a can of freezer:
C2711 (0.022g) was leaky when warm. M.D.

Decca 130 Chassis
The customer's complaint was "lines on the picture".
When we arrived at the house we took one look and
loaded the set in the back of the car. The problem was
excessive field scan with black lines across the centre of
the screen. Diagnosis was made difficult because the raster
kept blanking out due to the operation of the protection
circuit in the TDA1670 field timebase i.c. We removed
D301 to stop the blanking action and looked more closely
at the fault. The voltages in the field timebase were about
right while the height and linearity controls seemed to
have some effect. Replacing the i.c. and the flyback diode
D302 made no difference and we spent a long time
checking this, that and the other. In the end we decided
that the fault must be in the output side of the circuit. We
started bridging components one by one and when C303

R805
100k

976 (a)

Not used

R805

Fig. 1: cmos gate oscillator circuits.

181

Mick Dutton, Graham Colebourn, B.Sc.,
Malcolm Burrell, P. J. Bradford,
Nick Lyons, M. S. Barakat, John Coombes,
Robin D. Smith and Philip Blundell, Eng. Tech.

(0.22µF) was bridged we were rewarded with a normal
picture. This capacitor is part of the scan impedance
matching network. A few days later we had to replace a
faulty field timebase chip in a Ferguson TX9 and noticed
that the circuit is similar - this stirred a recollection that
we'd reported on the same basic fault once before in the
magazine. M.D.

Grundig 7200GB
Three of these sets have been our way recently. The first
came in with a very distorted keystone raster and
misconvergence: the picture was narrower at the top than
at the bottom. The fault was on the convergence board
where the print from pin K5 to the red/blue tilt control
was open -circuit.

There was no EW correction on the second set. This
was traced to Tr498 (BC237), Di498 (39V zener diode)
and R493 (8.2kfl) which was burnt.

The complaint with the third set was field cramping. It
also had an EW fault. The connection between the two is

that both circuits are powered from the 36V line. Clearing
the EW fault cured the field trouble as well. M.B.

Philips 20C934 (KT3 Chassis)
We had to repair one of these sets (KT3 chassis with
remote control, Model 20C934) because arcing at the
mains switch had killed the cmos clock oscillator chip
(IC806) on the Telco remote control decoder panel. The
customer subsequently complained about unreliable oper-
ation. The set would often come on with either no colour
and no sound or gaudy colour and deafening sound,
normal control being restored after a minute or two. The
new CD4001 oscillator was refusing to start promptly and
we found that the circuit used - Fig. 1(a) - is called "less
than perfect" in the National cmos guide because it
doesn't always start up properly when low -value capaci-
tors are employed. It can easily be converted to the "sure-
fire" design by lifting the end of the 16kfl resistor (R804)
nearest 1C806 and wiring it to the unused pin 11 as shown
in Fig. 1(b). This three -gate oscillator arrangement always
starts - unless you fail to observe cmos handling precau-
tions when carrying out the modification! G.C.

ITT CVC1200 Chassis
The picture on this set was negative: the sound was
normal, and both the brightness and contrast controls had
some effect. We suspected a fault in the vision
demodulator area within the module but replacing
this made no difference. A new decoder panel cleared the
fault so we refitted the original one and checked around
the TDA3561 i.c. A large line pulse was found to be
present, superimposed on the normal signal, at the lu-
minance input pin 10. This caused some confusion since
the pulse was not present at the emitter of the luminance
delay line driver transistor T860. Changing the i.c. made
no difference and the pulse was still present when the
delay line was disconnected. It turned out that the lu-
minance coupling capacitor C865 (0.047g) had a heavy
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leak, as a result of which pin 10 of the i.c. was being
loaded down through R865 (1.5kfl). M.D.

Fidelity CTV14R
Intermittent tuning drift was the problem with this set.
After a couple of hours spent taking voltages, prodding
around and replacing various items we decided to consult
Fidelity's Technical Department. It was suggested that we
remove the control board and go over the print side with
methylated spirit and a toothbrush. This worked - it
appears that the problem is to do with flux on the soldered
connections. P.J.B.

Pye 731 Chassis

A Pye set fitted with the 731 chassis wouldn't start -
because it had incinerated the power supply panel output
socket 876. The solution to this was simple enough, to cut
away the burnt areas and hard wire in connections. With
this done the set started but produced no picture, in fact
no e.h.t. The h.t. fuse F971 in series with the line output
stage hadn't blown but was found to be 1.25A instead of
the 800mA it should have been. The AVO showed that
just over 1A was flowing, a clear indication in this chassis
that something is amiss, 600mA being the norm here.
Disconnecting the tripler solved the problem and high-
lights the consequences of careless servicing. With the
1.25A fuse fitted the set would have kept running with the
faulty tripler until sufficient additional damage had been
done to the line output stage for even this value fuse to
blow. In this chassis there's a factor of only two in the
current drawn by the line output stage driving a faulty as
opposed is vital. In
most chassis the difference is greater than this, but that
shouldn't be taken as a licence to fit higher values unless
recommended by the manufacturers.

A couple of days later the set was back as only the
picture highlights were displayed - smeary and mainly
purple. The first anode voltages had disappeared. In later
versions of the chassis the first anode presets are 470kfl
instead of the 1MS1 used in earlier versions. A series
resistance is included in these sets in the supply to the
presets. It consists of two resistors, 390kfl and 270kn, of
which only the 3901d1 resistor is normally in circuit. By
means of a wire link the 270kfl resistor can be added in
parallel with the 390kfl resistor to give additional range of
control. If the 3901(11 resistor has gone open -circuit, as this
one had, don't expect the 270kf1 resistor (if it's in circuit) to
last'long - being rated at only tW, it can't stand the load
on its own. In this case I replaced both with a single 330kfl
1W resistor. This usually gives adequate range. These are
safety components, so don't stray too far from the original
specification, i.e. don't use resistors rated at more than
1 W or a single resistor of less than 180kfl. N.L.

Philips 320 Chassis
It's unusual but you do get sets that run with faults in the
line output stage. Here's a case of the dreaded Philips 320
monochrome chassis. When the set arrived it was dead
from the power supply onwards. It's not often that a 320
comes in with a working power supply, but I suppose
there's a first time for everything. A hole was seen in the
resistor that feeds the line output stage - the cement job
with the "safety pin" on it - and, surprise, surprise, it was
open -circuit. The replacement got steaming hot when the

set was switched on, and the line output department made
a lot of noise. Despite this the set would tune, provide
sound, and though there was no picture the tube's heater
was brightly lit. With a set in this condition, i.e. the line
output stage operating after a fashion but no picture, I
always turn the brightness to minimum, wait for about ten
seconds, then slowly advance the control while carefully
watching for any trace of a picture.

Most sets give conclusive results with this test, enabling
you to condemn the line output transformer without
further ado. This one didn't! A very large, very dim
picture could just be discerned. Well it's obvious I
thought, the e.h.t. stick must be faulty. So I changed it and
the fault remained. Attention was then turned to the
transformer, whose primary winding was red hot. Replac-
ing the transformer restored correct operation. But what
of the line output transistor, a delicate violet in these
sets? Surely it couldn't have survived feeding a trans-
former with shorted turns? Well it had, and does to this
day! N.L.

Rank T20 Chassis
The cause of the fault on this set was a well known one,
but the symptoms that arose whilst tracing it were never;
theless confusing. When switched on the set would
degauss, just start to rustle up and that was it. Various
checks were made in the line output stage without success,
so the business of bridging the start up capacitor 4C19 in
the line oscillator circuit was resorted to - use a wirewound
resistor of around 6.81d1 with a rating of say 7W. Scope
checks then revealed that the oscillator was working all
right but there was no drive at the base of the line driver
transistor due to the over -voltage trip working.

The over -voltage subpanel was removed and the set
supplied via a variac. We then found that we had almost
everything except field scan, a check on the supply to the
field output stage revealing that it was high at about 45V
instead of 36V. Hence the operation of the trip. The high
voltage was due to the light loading as a result of no
timebase operation. The fact that we were still operating
the line oscillator via the 6.8kfl resistor from the h.t. rail
provided the clue - no 12V supply. 4R16 in the 12V
regulator circuit had struck again. N.L.

Some Quickies
GEC PIL/20AX Chassis: It's been said before in these
pages but we've also had it from time to time: if you find
the chopper transistor short-circuit, check that the driver
transistor's base bias resistor R515 (150kii) hasn't gone
high in value or the new BUl 26 will short in a matter of
seconds.
ITT CVC20 Chassis: No 24V supply was traced to D24
(BYX71-350) in the EW modulator circuit being open -
circuit - though it read all right in circuit.
ITT CVC32 Chassis: Intermittent line collapse and inter-
mittent shut -down was traced to a dry -joint on the line
driver transformer L10/11. R.D.S.

ITT CVC8 Chassis
An ITT set fitted with the ever poisonous PCL86 audio
valve had been giving both myself and the customer the
run around for a few weeks. The sound would go off for
about an hour once a week, usually during the opposite
end of the week to when I was trying to find the cause of
the fault. In the end I just changed the valve and this
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cured the problem. Why on earth didn't manufacturers
stick with the known and very reliable PCL82? It's too
late to complain now I suppose - that technology long
since sank from setmaking. N.L.

Pye 697 Chassis
There was a raster but no picture on this Pye hybrid
colour set. Quietly dabbing about with the scope showed
that no vision signal was coming from the i.f. strip, due it
turned out to the 33.5MHz trap coil L10 in the detector
circuit being dry -jointed. Unbelievable: all those years'
service before a joint that was poor even to the eye finally
gave up. I'm not grumbling though. It's seldom that I find
a dry -joint so quickly. N.L.

Binatone 01/9909
The complaint was that the picture "goes into lines and
keeps drifting". Checks and component substitutions in
the line sync and oscillator circuits failed to cure the
problem and we then noticed that the line output transis-
tor overheated when the timebase was running at the
wrong speed. The transistor was o.k. but the efficiency
diode D503 (1N4004) was found to have a reverse
leakage reading of 8MS/. Replacing this cured the
fault. M.S.B.

Decca DV9357 (131 Chassis)
We've had two common faults on these sets, which use the
frequency synthesis tuning system 30. Channel display
shows r and will not tune in: transistor QR16 leaky. Will

not remember channel numbers or analogue settings:
rectifier diode DE05 short-circuit (removes the -23V
supply to the EAROM P.B.

Bush BC6004
In the event of no sound or picture, first check that the
mains bridge rectifier D856 is producing 300V across its
reservoir capacitor 0858. If this is all right fault-finding
gets more difficult - this set, which was supplied to Rank
by Saba, uses a combined switch -mode power supply/line
output stage known as the Wessel circuit. In a recent case
we found that the 122V line output stage supply was low
and the set tripping. Quite a few components turned out
to be faulty. On the sync/control module R967 (680fl) had
burnt up, C967 (1µF) was leaky and D968 (BAX13) short-
circuit - these items are connected between the 122V line
and chassis. In the line output circuit the isolation diode
D687 (SKE4F1/10) and the 122V reservoir capacitor
C836 (100µF) were short-circuit. It's also worth checking
the sampling resistor R836 (2 71I) which can go open -
circuit under this sort of fault condition.

In the event of intermittent fuse blowing, check for dry -
joints at the line deflection module plug/socket. J.C.

Decca 100 Chassis
In the event of reduced height with slight foldover, check
the field output transistors by substitution then check
R371 (2.210 in the second driver transistor's base biasing
network - it tends to overheat and go open -circuit. Use a
4W replacement and check D309, D311 and Tr309 which
can be damaged in the process. J.C.

CAPACITORS
91 5 x .0347/1500 A823
Chassis 1.50

92 10 x 220MFD 16V

Elect 050
93 10 x .047MF0 4130V
Mul Pol 0.50

94 5 x 4.7/100V C514

T3503 125

68 Grundig 3010/15003.00
69 Thorn 3500 7.50

70 Thom 8500 5.40

71 Philips 68 6.30

72 Pye 731 4.50

89 10 x Anti Track EHT
Cap 210

179 TDA2532 240
193 TDA2540 1.05

181 MA2541 207
162 TDA2560 3A
18313.02571 2.15

184 73A2591 OA
185 MA2593 223
190 73.02600 COO

191 TDA2611 124

030 GEC 2100 Hybrid 410
032 Thorn T x 9

Chess. 1433
033 Phlips KT3 8A1
034 RRI 124 Chess. 1450
035 Sanyo CTP5101 950
037 Split Diode EHT
Lead 135

SPECIFIC COMPONENTS

351 Thorn 1591

Speaker 2A
352 Thorn 1600

Dropper 050

353 T x 10 Preset
Drawer 3.00

354 T x 10 CRT Base

390 G8 Metal Mains
Switch 1.23

391 68 um star/Ra.
Coi 225
392 G8 R/G Symetry
Coil 333
397 20 x 3.15A An
20min Fuse 150'
338 20 x 800MA A/S

MO ELC1043/06 Tuner
6.00

461 U321 New Tuner 795
462 U322 New Tuner 735

463 98113 Posister an
464 98009 Posister 099
465 Mull.DLSO Delay
Line 035
466 5 x VA1104 2.70
469 Cut Out Metal GEC35
2100 1.00

470 5 x GEC2100 3 Lag
Demist. 190
479 5 x Gen. Pure. Ro-
tart Swtch. 310
4130 5 x Gen. Purp.Push/
Swtch. 3.75

481 20 x Neons GEC
etc. 225
482 5 x Univ. Aerial Skt.
Kit 550
483 10 x Metal Coax

Plug 1.70

484 Focus Unit T20
Type 125
485 Foc/Unit Thom 8503
Type 1.25

486 4.43Mhz Crystal 0.40
488 10 x Ring Type Spk/
Gap 150
496 7X10 Chess. Focus
Unit 7.00

497 De -Soldering
Pump 3.50

498 1 x 10 Trimming
Tool 1.00

95 5 x .47/1000
Dublier 3.00

97 10 x 0.1/201:0V
W/E 2.00
98 5 1/258 ,888 ITT140
etc.

1.50

INTEGRATED CIRCUITS
5 x TDA440 3.00

141 5 x TBA12OAS 110
142 5 x TBA540 420

192 TDA2640 2
210 ETTR6016 2.21

211 ETT6016 220
212 BTT6018 2.21
720 S1.9018 Int Circuit500

PUSH BUTTON UNITS
110 Pye 713 4 Way 737
111 Pye 715 6 Wey 1135
112 Phil G8 Square 12.75

Sloping

Assy 00
355 3" Round BR

Speaker 1.00

358 5 x Tho/3500 200
Conv. Pot. 110

20mm Fuse 130
399 20 x 2.5A A/S 20mm
Fuse 1.40

400 20 x 2A A/S 20mm
Fuse 1.40
401 20 lA A/S 20mm

TRAYS 143 TBA5400 4.00
113 Phil G8 1431 359 5 x T80/3500 50R x

EHT
50 ITT CVC 5/9 100
51 Decca 1730/1830 5.00

52 Decca 80 Series 450
53 GEC 2040 Hybrid 3.00
54 T1500 5 Stick 350
55 Thom 9330 TX
56 Thom 1400 290
57 Philos G9 350
58 Universal Ti Type 450
59 5 x N11 EHT Rec for
PTV's 1.00

B3 3 x TV45 EHT Rec
Z718 110
61 ITT CVC 46 COO

63 RRI Z179 3.00

5 x
145 5 x TSAR° 193
146 5 x TBA81OS 3.00

147 5 x TBA9200 4.50

148 5 x 78A990 325
149 5 x TBA520Q 410

150 9 x TBA939 429
151 5 x 78A950 4.50
154 10 x TCA270SQ 4.00
155 5 x MC13270 2.50
160 TDA1170 1-35..
161 TDA1190 1-90
162 MA10136A 1.45

164 73.01035 ..,123
165 MA1044 -2,
166 TDA1190

LINE OUTPUT TX
031 Philips G8 7.50
002 Decca 30 Series 798
003 Dacca 100 Series6.50
OM [TT CVC 25/30/32 7.00
005 Philos G9 7.50
036 RRI T20 932
007 RRI A823 730
OM RRI Z718 18" 18.95
009 RRI Z718 20/22/26"

18.95

010 RRI AT14 Mono 1037
011 Thom 1690/91 730

114 Thorn 9033 250
115 Thom 1615 4 Way797
116 Dacca 6 Way 195
117 Dacca 4 Way 150
118 GEC 2110 6 Way 7.95
119 GEC 2136/7
Tapered 755
120 Ti CVC5 925
121 ITT CVC8 11.45

122 ITT 6 Way with
V.C.R. 7.95
123 RRI A823 etc. 7.96
124 Hitachi 4 Way 735
125 RRI T20 6 Way 835

Cons. Pot 100
360 5 x TCE3500 Al
Rectifier 929
362 T9000 Rem. Receive
AssY 528
363 T3503 Mains TX 590
364 18503 Mains TX 7.50
365 T8500 (PLasticl Cut

Out 1.50

370 Pye 731 Thick Rim
Resis. 1.50

371 Pye 713/731 Vis. Gain
Mod. 6.50

372 Pye 731 3R3 50W

Fuse 1.40

402 20 x 1.25A A/S
20mm Fuse 1.40

403 5 x RRI 720 Tube
Base 435
410 Phil. G11 E/W Load/
Col 150
411 Phil. Gll Bridge
TX 1.50

412 Phillips Gll
Speaker 1.00

413 10 x TDA2603 IC

Holder 1.50
415 PALKT3 Speaker 1.50
435 10 x Dacca 33 lOR

64 Pye 691/697 3.50
65 Pye CT203 4 Lead 350
66 Pye CT200 5 Lead 450
67 Korting 90 DGR

HO 5.00

_IL°
167 TDA1412 um
172 MA2E02 110
173 MA2020 2-9.. ?

174 MAX 400 .L'
178 73A2523 245

012 Thom 1615 ISO
013 QT CVC 45 650
014 Phi TX Chess. 510
015 RRI Ranger 1/2 510
016 ITT CVC 5/9 8.50
017 Phelps E2 Chess. 5.00

SMOOTHING
CAPACITORS

80 220/400 CVC32/
T20 120

Metal cld. 129
373 100K x3 Drawer Pset
Alt Pye 731 LA
378 Grundig 5010/6010
Vol Mod. 490

Fusible 050
436 5 x Decca 30 3R9
Modulohm 1.75

437 Decca 30 47k
Vol. +Switch 125
453 5 x 5R Universal

TRANSISTOR/DIODES
230 10 x AC128 1.50

235 50 x BC2131. 2.50
250 10 x BD124 990

Bi1, 1g >:<

BD131uBr°

271 10 x BU208 7.50

272 10 x BU326 10.00
273 5 x B11205 3.75

280 25 x 2N3055

(Texas) 7.50

281 10 x 2N2905 (Equiv.
BC161/3031 0.50
290 10 x BT106
Thyristor 9.00

292 5 x BT119 4.50
293 5 x 137120 4.50

335 50 x BY121
Diodes 3.00
340 25 x TIP41A 650
341 25 x TIP41C 700

All components are Al quality from
prime manufacturers, and are des-
patched by post same day as order
received together with any refund
due. All goods should be delivered

within 4 working days.
Please add 15% VAT and 90p P & P

018 Thom 9000 1220
019 Thom 8500/8800 830
020 Polish 161 Mono 600
021 Thom 3500 Scant4.50
on Thom 8500 1110
023 Thom 1590/91 11.50

024 Thom 1500 15KV 420
025 GEC 2040/2100 Hybrid
CTV 4.93
026 Bush 161 Mono 5.0:1

027 GEC Single Std
Mono 510
028 Pye 691 (wired) 5.00

81 203+300 Pye 691 200
82 330/333 Phil 68 130
83 115+100+100
T3933 119
84 2000/100 Volt aso
85 470 Mfd Gil 1.50

86 403+4E0 Decca 30
250

87 700 +200+75 +25 ITT
CVC5/9 150
88 400/400V Tho 9000 150
89 4700/25 Thom 1590/
91 0.10

384 5 x TOR Phi. G8

Cons. Pot. 2.40

385 5 x 15R Phi. G8

Cony. Pot. 2.40

386 5 x Phil. G8 2k .2
-Lin. Bright. 250

387 x Phil. G8 10k Log.

'whir 259
368 5 x Phil. G8 47k Log.

Vol- 2.50

389 G8 Plastic Mains

Switch 0.75

Cony. Pot. 1.00

454 5 x 2013 Universal
Conv. Pot. 1.00

455 5 x 100R Universal
ConyPot.

470R Universal
Cons. Pot. 1.00

457 10 x 100k Tun/Pres
TCE etc. 333
458 10 x 1001c Tuner
Preset G8 30.
459 ELC1O43/05 Tuner

6.00
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VCR Servo Systems
Part 2

We ended last month with an account of the single -motor
system used in the Sony SL8000 and Sanyo VTC9300.
We'll turn next to the separate -motor systems used in
some of the earlier VHS machines.

Simple Two -motor System
The Hitachi VT5000 is a representative example of this

type of machine. It uses separate d.c. motors to drive the
capstan and drum, both belt coupled and servo controlled.
The reference is provided by a 32765kHz quartz crystal.
Fig. 10 shows the system in block diagram form.

Starting with the drum servo (top), during record it's
necessary to phase the head rotation to the incoming field
sync pulses. These, after division by two and delay by an
MMV (record head -switching adjustment), provide a nar-
row pulse which is used to sample a ramp initiated by the
drum PG pulse. The output from the phase comparator
sample -and -hold circuit is applied to the motor drive
amplifier via an operational amplifier. This constitutes the
phase control loop. The system is the same during
playback except that the reference signal is this time
derived from the crystal oscillator, after division by 1,310
(count down to 25Hz). The tracking control, via the
MMV, adjusts the reference/drum phase relationship.

There's also a drum speed control system. This is a
simple feedback loop which operates on the principle that
increased mechanical loading on the drum motor will
reduce its speed and its effective resistance. The negative-
going voltage across the motor is applied to the inverting

Field sync pulses

32.765kHz Osc.

25Hz

21Hz

Eugene Trundle

input of the operational amplifier, increasing the motor
drive to compensate. The motor is thus accelerated
quickly from standstill and maintained at about the correct
speed.

The operation of the capstan servo on record is quite
simple. All that's required is constant speed in the face of
varying loads. When the capstan is running at the correct
speed, the capstan FG generates a 126Hz signal. This is
divided by six to give 21Hz sampling pulses. A 21Hz ramp
is produced from the reference oscillator's output after
division by 1,560. The error voltage produced by the
phase comparator circuit is fed to the motor drive am-
plifier via another operational amplifier.

During playback the capstan servo has an additional
task - tracking phase control. The head drum is locked to
the crystal oscillator, so if phase lock between the off -tape
control track pulses and the oscillator is established,
correct tracking will be achieved. This time the oscillator's
output is divided by 1,310, to 25Hz, and is used to trigger
a ramp which is sampled by the off -tape control pulses.
The situation now is that the capstan phase is determined
by the off -tape control pulses and the reference signal
while the drum phase is controlled by the PG pulses and
the reference signal, the latter as it were becoming the
common denominator. The tracking control thus achieves
its purpose even though it operates via the drum servo.

Capstan speed control is the same in record and
playback and is a little more elaborate than the drum
speed control system, consisting of a full loop rather than
simple negative feedback. The capstan FG rate is propor-

Ramp
generator
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Phase
comparison

Pulse H
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R
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switching
point

DRUM SERVO

Op amp A

MC A

Speed stabilising
teed back
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speed
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Fig 10: Block diagram of the servo system used in the Hitachi VT5000 to control two dc. motors.
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le)

If)

capacitor,:

Fig. 11: Speed control system used in the Hitachi VT8000.
This employs frequency -to -voltage conversion by means of
a ramp and sample system. The duration of the ramp is set
by the FG frequency.

tional to speed, the loop maintaining it at 126Hz. A
frequency -to -voltage converter produces across the stor-
age capacitor an error voltage which is applied to the
inverting input of the operational amplifier: the speed
control sets the circuit's operating point. This arrangement
deals very effectively with speed changes outside the range
of the phase control loop.

Four Loops
The dual -loop servo system just described has become

the standard in later machines for both the capstan and
drum servos. Let's examine the speed control system used
in the Hitachi V'TS000, see Fig. 11 - a similar arrange-
ment is used for both servos and operates in both record

Drum FG

and playback. We'll consider the drum servo as it's not
complicated by trick -speed switching.

With the drum rotating at 1,500 r.p.m. the drum FG
produces a 100Hz sinewave output - waveform (a). This is

amplified and clipped to produce waveform (b). The
following doubler circuit effectively inverts everything
above the zero line, rather like a bridge rectifier, to
produce waveform (c). The level detector then produces
trigger pulses, (d), which are coincident in time with the
zero crossings of the original FG waveform. Next comes a
fixed -period MMV which produces a slightly delayed
pulse, (e), that in turn triggers a sawtooth generator. Now
the longer the ramp, (f), the higher its amplitude: if we
sample its final level just before the "flyback", i.e. just
before the sawtooth generator is triggered, we shall have a
voltage that's proportional to the time lapse between the
FG pulses, i.e. the FG frequency. Trigger pulse (d) always
occurs at the top of the sawtooth waveform and is used as
the sampling pulse.

This ramp and sample system is quite different from the
basic sort described earlier in that both the ramp and the
sampling pulse are derived from the same source -a sort
of electronic incest. The key to this is that the frequency of
the whole system is variable. If the drum slows down, the
FG frequency will fall below 100Hz and the 5msec
intervals between trigger pulses will get longer. Sawtooth
(f), having a constant rate of rise, will achieve a higher
voltage by the time it's sampled. Thus the error voltage
will rise and, fed to the motor, will increase its speed to
compensate. The process works in the same manner in

reverse, so a constant motor speed is achieved.
The error output from the speed correction loop is

simply added to the error output from the phase control
loop, which is quite conventional, using its own sample -
and -hold phase detector system (see Fig. 12). The drum
PG pulses are converted to ramps and fed to a phase
comparator whose other input is the divided -by -two field
sync pulses during record, thus achieving head/sync pulse
phasing, and the counted down output from the crystal
oscillator during playback. The capstan FG is locked to
the crystal reference during record. During playback the
capstan phase, relative to the reference, is governed by the

Speed feedback

10503

Drum PG IC502
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Control track
head
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generator

32  765kHz 0 sc
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Fig. 12: Addition of the phase and speed control signals. The four -loop system used in the Hitachi VT8000.
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FG input

I

7,

Fig. 13: Frequency -to -voltage conversion technique used in
the Panasonic NV7000.

Drum PG

off -tape control track pulses. This arrangement is similar
to that used in the VT5000.

The Panasonic NV7000
An alternative approach is used in the Panasonic

NV7000, whose speed loop is shown in Fig. 13. Both the
capstan and drum are fitted with FGs, which generate
504Hz and 200Hz outputs respectively at normal speeds.
Taking the drum loop as our example, the FG signal is
first converted to a squarewave, then halved in frequency
by a bistable. The output, waveform (b), is fed to an
inverter and an MMV. The outputs from these, (c) and
(d), are applied to the inputs of an AND gate whose output
goes high only when (c) and (d) are both high. Hence
waveform (e). During the high period of waveform (e) a
constant -slope ramp generator is enabled, and because the
on period of the MMV - waveform (d) - is fixed, any
variation in FG rate will alter the ramp duration. Thus the
terminal ramp voltage is proportional to the FG rate. It
remains only to sample the ramp voltage at its highest
point to produce an error voltage. Sampling pulse (g)
comes from a NOR gate whose inputs are (d) and (e). The
storage capacitor providing the hold function charges to
the peak ramp voltage, which is the speed error voltage.

In describing the NV7000's speed control loop we said
that the MMV's period is fixed. This is not wholly true. It's
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Fig. 14: Phase loops operating on the speed MMVs - Panasonic NV7000. The 4.43MHz chroma reference crystal also
provides the servo reference signals.

674 TELEVISION OCTOBER 1984



period is governed by two influences, the free -running
speed preset and the phase servo control voltage. Study of
the waveforms shown in Fig. 13 will show that the motor's
speed depends on the MMV's on/off period, so this is a
convenient point to introduce the bias level control (free -
running speed adjustment) and the control voltage for the
phase correction loop. These are shown in the more
detailed block diagram (Fig. 14), where the items in Fig.
13 are shown within broken outlines.

Looking at the drum servo (top), we can see that the
idea is to phase the drum PG pulses with a reference, the
field sync pulses during record and 25Hz reference pulses
derived from the 4.43MHz chroma crystal oscillator after
division during playback. The reference pulse triggers a
ramp which is sampled by a PG -derived pulse whose
timing is adjustable to set the record switching point. The
resultant error voltage leaves the chip at pin 15 and, after
filtering, is added to the adjustable speed bias voltage.
This combined voltage re-enters the chip at pin 13 to vary
the period of the speed MMV.

The capstan phase control works similarly. Rotation of
the capstan is controlled basically by the crystal derived
reference, which is used to generate a ramp. During
record this is sampled by the capstan FG pulses while
during playback the off -tape control track pulses do the
sampling after undergoing an adjustable delay in the
tracking MMV. The capstan phase error voltage is fed,
along with the set -speed bias, to the capstan speed MMV.
Thus as with the drum servo the output from the speed
loop provides both speed and phase correction.

Dual -loop Complexities
Why go to all this trouble with the speed control loops

when a simple frequency -to -voltage converter suffices in
some machines? One answer is improved noise immunity,
but what's more important is stability and freedom from
drift. There's also the need for trick -speed modes such as
multiple speed playback (fast, slow etc.). By inserting
dividers into the loop the capstan speed can be set to a
multiple of its normal speed while phase lock is main-
tained: in machines which include these features the servo
circuits are arranged to facilitate this. In all cases the heart
of an FG-fed speed control loop is some form of fre-
quency -to -voltage converter while the essence of the
phase loop is a phase or timing detector.

Digital Servos
There's another way of carrying out these frequency

and phase measuring actions - by means of a counting
system rather than an analogue ramp arrangement. The
basic idea is simple enough. Fig. 15 shows the rudiments
of a counting servo whose essential components comprise
a couple of counters, a latch, a comparator and an SR (set/
reset) bistable. The output from a servo of this type
consists of a squarewave whose mark -space ratio is

proportional to the error.
In the elementary system shown in Fig. 15 the reference

pulse is used to enable counter 1 which will start to count
clock pulses from 0000 upwards. If it's a ten -bit counter
the maximum count will be 210, i.e. 1,024. At the clock
rate of 1MHz the counter will take about 1 msec to reach
its full count. Before this happens however the sample
pulse appears and activates the latch. In effect this stops
the count and dumps the total into the comparator's hold
register. If the sample pulse comes 500psec after the

1MHz

Reference pulse

Sample

Reset output 2 msec
Counter 2

10 bit

Comparator

.....1Counter 1

10 bit

ilEnable

Running
count

Compare

Pulse width
modulated

Output
S

Bistable

R

Hold

0-11P. Latch I-
Variable'

Fig. 15: Simplified outline of a digital servo used to provide
phase control.

reference pulse the count will have reached about 512
(binary 1000000000). The latch operates and binary 512
is loaded into the comparator as an indication of the time
lapse between the arrival of the two pulses.

Now consider the top half of Fig. 15. After emerging
from the divide -by -two stage the clock pulses are at
500kHz. These are fed to a second ten -bit counter which
also counts from zero to 1024, resetting itself each time it
reaches the full count. This count and reset process is
continuous for counter 2, and because it's counting
500kHz (2p.sec period) pulses it resets at 1,024 x 2p,sec =
2msec intervals. Each time it resets a trigger pulse is
applied to the set input of the SR bistable, setting the
bistable's output high. The continuous count going on in
counter 2 is also fed to the comparator, which looks for
coincidence between the number in its hold register and
the running count. After 1 msec counter 2 will have
reached 512 so that the counts in the two halves of the
comparator match. Bingo! The comparator output pro-
duces a pulse which is applied to the SR bistable's reset
input, and the output from the bistable goes low. The
bistable is being set and reset at 1 msec intervals, produc-
ing an output with a 1:1 mark -space ratio.

Consider what happens if the motor runs slightly fast.
The sample pulse will come close on the heels of the
reference pulse, giving counter 1 little time to accumulate
a count before the latch operates. So a low number, say
250, will be loaded into the hold register of the compara-
tor. Counter 2, after setting the bistable high when it
passed 0, will take only half a millisecond to reach 250
when the comparator detects count coincidence and resets
the bistable low again, where it sits for 1.5msec before
being set high again by counter 2. Thus the mark -space
ratio of the output squarewave has become 1:3. It works
the other way round as well, when the motor speed is
slow. The rising edges of the output waveform shown in
Fig. 15 always occur at 2msec intervals, when counter 2
sets the bistable, the position of the falling edges being
determined by the time interval between the reference
and sample pulses.

This pulse -width modulated pulse train can be con-
verted to a d.c. voltage proportional to error by being
passed through a low-pass RC filter. The result (see Fig.
16) is an error voltage that can be used to control the
motor in the same way as in the other servos we've looked
at.

Digital Speed Control
The first machines to use digital servos (examples

include the Toshiba V5470 and Hitachi VT6500) used
conventional feedback systems in the speed loop of one or
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Fig. 16: Low-pass filtering (integration) produces a d.c. error
voltage proportional to the mark -space ratio of the
squarewave output from the SR bi.stable.

Motor fast

Motor slow

5V

nr/nr

2 5V

7.5y

2 HCounter 2

Reset

Clockosc

Cow arator

Counter 1 Latch

PG
indu

(a)

E nab et .6Rese Latch

Processing (b)

Output
Bistable iiii-

(c)

Fig. 17: Digital servo arranged for speed control.
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Fig. 18: LSI servo ch"p used in the Sony Fl and C9. These
machines have no drum servo as such: regularly positioned
magnets on the drum give six pulses per revolution to PGs
A and S. Because the PG S coil is offset by 30° under the
drum its pulse lags A by 3msec and the speed loop works to
maintain this interval. PG B provides one pulse per drum
revolution for phase control.

both servos: later models are fully digitalised for the speed
and phase loop of both servos. The basic digital servo
we've just described is suitable for use in only a phase
correction loop since fundamentally it measures time. For
application as a frequency -to -voltage converter in a speed
control loop it can be adapted as shown in Fig. 17.
Waveform (a) is the squared FG signal. Its rising edge
produces waveform (b) which starts counter .1 while its
falling edge produces waveform (c) which resets the
counter and operates the latch. The latched count will be
inversely proportional to the FG frequency and will sit in
the comparator's register until counter 2 catches up with
it. The rest of the action is the same as before. In practice
the speed control pulse -width modulator bistable works at
a higher rate (4-17kHz) than the 1kHz or so of a

conventional phase control PWM. In all cases the bistable
rate is set by the number of bits in the recirculating
counter (counter 2 in our examples) and the clock rate,
and is chosen to give an appropriate sampling rate for the
loop in question.

In the Panasonic NV777 the counter bit capacities and
clock rates vary with the different loop requirements,
ranging from eight bits counting fck/24 in the capstan
servo speed loop to ten bits counting fck/24 in the drum
servo phase loop. This machine also has some ROM in the
digital servo chip to hold "start count from" information.
This is addressed by a mode select line. The MN6168VIA
i.c. used for this purpose also has a self -oscillate arrange-
ment in the drum phase counter circuit to maintain correct
conditions should the field sync pulse momentarily dis-
appear due to noise or interference.

Comparisons
Digital operation brings several advantages. Amongst

these are: elimination of the ramp capacitor; zero drift
with time and temperature; the elimination of several
presets including the record switching point control and
the sampling position control; a lower component count;
and the opportunity to introduce programmable counting
systems to cater for different modes of operation. In a
digital servo the traditional ramp is replaced by a count -up
circuit while a count coincidence detector in conjunction
with a PWM replaces the traditional phase detector.

It's not necessary to know very much about digital
circuit operation because the operations take place within
an i.c. which (see Fig. 18) can be regarded as a black box.
All we can do is to inspect the input and output signals.
These i.c.s promise to be reliable animals and we would
expect most troubles that may arise to be due to other
items such as crystals and motors. Table 1 shows the servo
arrangements used in a representative selection of VCRs
produced over a period of several years.

Trick Servo Operation
If we define trick playback as any mode in which the

tape isn't moving at the same speed as during record, we
have still frame, frame advance, cue and review (search
functions), slow-motion and high-speed playback on the
list. The LP mode and clever -edit facilities are more the
concern of the syscon than the servo department. In the
trick playback modes (Sony call them jog modes) the
rotating video heads are still scanning the tape but because
the tape speed is not the same as during record the head
scan and video track angles will diverge. This will result
(apart from noise bands due to track crossing) in a change
in the number of lines per field. The reason for this can be
seen in Fig. 19. Now if a TV set starts to see a video signal
with non-standard timing, luminance/chrominance reg-
istration will first be upset then line lock will be lost. To
prevent these things happening, speed compensation is
applied to the drum motor (speed up in forward trick,
slow down in reverse trick) to maintain the correct line
speed. This is all that's required in the drum servo and is
easily arranged in the servo loop - usually by providing
switched preset potentiometers, sometimes by means of a
programmable divider in the reference pulse path to the
drum phase loop.

So trick -speed operation mainly concerns the capstan
servo. For cue or review the syscon decides the motor
direction and its supply voltage is increased by a factor of
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Table 1: Comparison of servo arrangements used in different VCRs.
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X
*

Speed and phase loops X X X X X X X X X X X X

Digital servo X X X X X

* Drum PG fc speed control - see Fig. 18.

two or three. If phase control is applied from a divided
down off -tape control track pulse it will be possible to lock
the noise bars and hold them steady in these modes. This
is done in the Sanyo VTC5000 for example, though an
alternative approach is to operate the search functions via
the reel drive with the pinch roller disengaged, as in the
Toshiba V8600 and Ferguson 3V29 etc. The latter uses
the capstan motor to drive the reels and manages to lock
mistracking bars by means of a reel servo working on the
off -tape control track pulses.

During still -frame operation the capstan is stopped, and
for a noise -free display the stopping point is determined
by the relative positions of the noise bar in the replay f.m.
envelope and the 25Hz head switching squarewave. This
will put the noise into the field blanking interval, and
because this will obliterate any field sync pulse present a

Tape

11 11
lb 111 11111 11 41116.

11 1 111 11 .444\1bl

'1
$1111444

11k,_

Head scan

Fig. 19: Video head path with respect to the tracks in (a) cue
and (b) review. It can be seen how noise bars arise, also
why drum speed correction is required to maintain the
correct line scanning rates in these modes.

synthetic field sync pulse is generated from the head
switching or head PG pulse and is added to the video
output signal. Slow motion consists of a series of still
frames, with the capstan motor stepping forward at inter-
vals under the control of the off -tape control track pulses
so that a new, correctly aligned track is presented in the
path of the head sweeps.

We've been able to mention trick -speed servo operation
only briefly here. It's hoped to be able to present more
detail on the basic principles in a later article.

Book Notices
The 1983-84 volume of Radio and Television Servicing
has been published by Macdonald at £2250. It contains
over 850 pages of servicing data for current radio and TV
sets and audio equipment (but not VCRs). This series of
books has been going for thirty years now.
Servicing Digital Circuits in TV Receivers, by R. Fisher,
has been published by Newnes at f1395. Bob Fisher is a
lecturer in digital and television electronics at Plymouth
College of Further Education and has written for this
magazine from time to time. The book has 270 pages and
is a thorough guide to digital techniques as applied to TV
receivers, including teletext, Prestel, remote control and
tuning systems. There's not a lot on actual servicing - the
book is rather an introduction and useful reference
standby written with the needs of service personnel in
mind.
Servicing Monochrome Portable Television, by G. R.
Wilding, has been published by Newnes at £1350. This
book contains some 135 large pages and falls into two
sections: first a practical description of the circuitry used in
monochrome portable sets, with guidance on fault symp-
toms and causes; secondly service data, including circuit
diagrams and board layouts, for a representative selection
of monochrome portables.

TELEVISION OCTOBER 1984 677



Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a f1.00 postal order (made out to
!PC Magazines Ltd.), the query coupon from page 679 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.

PANASONIC TC492G
When the set is first switched on it remains dead. You
have to operate the on/off switch several times to get it
going.

This effect is usually caused by dry -joints around the
chopper transformer T801 or the chopper transistor
Q801. Some of the leads that connect to the board are of
iron to inhibit heat transfer, and they don't solder well.
Disconnect them and apply "Tinmans flux" or something
similar before retinning and resoldering.

SONY KV181OUB
The screen is modulated from left to right, starting black
on the left-hand side then changing linearly to white at the
right-hand side. The video circuits have been scoped but
nothing wrong can be found. The electrolytics in the
brightness circuit have been changed.

The effect is not uncommon in these sets and is
generally due to a dried up electrolytic in one of the line
output transformer derived supply lines. Check by sub-
stitution in the following order C543 (4.7µF, 350V, 200V
supply - C596 in the Mk. II version), C546 (470µF, 25V,
18V supply) and C534 (0.068µF, 1.5kV, first anode
supply).

GRUNDIG 5010
After the cutout operated a check was made for shorts or
anything obviously amiss. As nothing untoward could be
found the trip was reset and the set switched on. This time
there was a small picture, lacking an inch or so all round,
with horizontal foldover in the middle. The only other clue
is that R545/6 are blackened and smoked when the set was
on.

R545/6 form part of the first anode supply network
which is fed from the "earthy" end of the line output
transformer's e.h.t. overwinding. The fact that they are
burning means that a heavy ripple current is flowing in the
overwinding. The e.h.t. tripler is the first suspect, then the
first anode supply reservoir capacitor C521. Check the
presets R547-9 for damage, also the beam limiter sensing
components Di521 and 8521.

SHARP 12P -26H
There's sound but no raster - just a faint raster can be
seen if the brightness control is turned up slowly to a point
where a loud clicking noise starts. When the brightness
control is further advanced the raster disappears and the
rate of the clicks increases.

The symptom suggests that the e.h.t. rectifier is break-
ing down under load. An alternative possibility is that the

tube itself is defective. Before checking either of these
items, examine the e.h.t. feed lead and the Aquadag
earthing.

HITACHI CNP190
There are intermittent brightness variations accompanied
by small (not more than two per cent) variations in picture
size. The brightness can increase or decrease, and the
variations may occur at switch on or after several hours'
running. The sound is not affected.

It's likely that the h.t. voltage is varying slightly, but the
cause of this may be difficult to trace. Concentrate on the
series regulator circuit, checking zener diode CR40 and
CR39 which is in series with it, also the potential divider
network R910/1/2. Use of heat and freezer spray in this
area and on the transistors should narrow the area of
search.

BEOVISION 3400 CHASSIS
The fault is intermittent line drive. When the set goes off
the lower PL509 in the line output stage overheats. On
touching the line driver transistor's connections with the
meter probe drive is restored. The transistor has been
replaced, also the two silver mica capacitors in the line
generator circuit. We've also checked the screened lead to
the PL509.

Check thoroughly for dry -joints in the area of the line
generator and driver. Then try replacing 2TR2 which
drives the emitter of the driver transistor, and the driver's
protection diode 2D20. Other suspects include 2D3 which
could be leaky, shorting the output from the TAA790 line
generator chip, the 13V zener diode 2D1 and the chip
itself.

PYE 697 CHASSIS
If the mains voltage drops (indicated by the brightness of
the house lights dimming) the picture slowly disappears,
returning when the voltage is restored. The PL509 line
output valve glows cherry red when the picture goes. The
controls have been turned up fully to avoid the problem
but the picture takes five -ten minutes to appear while the
colour is weak for another twenty minutes or so.

This series of sets is very voltage conscious. If the mains
supply regularly falls below 220V a.c., fit an
autotransformer to ensure that the set receives 240V. If
the mains supply is reasonable, check the heater supply,
especially the VA1026 thermistor R304. If this is all right
the PCF802 line oscillator could be stopping
intermittently.

PHILIPS N1700
The sound is o.k. but the picture is unstable, with
intermittent field roll and pulling. The instructions for
servo adjustment given in the manual are not very clear.

Ensure that the ruler on the lower drum is free of tape
oxide, especially at the ends under the plastic guides. Then
adjust the servos as follows. (1) Adjust R9 (drum servo
module) so that the picture gap (head overlap point,
visible on the picture as a slight horizontal disturbance) is
within three lines of the bottom of the picture. This can be
done by making trial recordings and playing them back.
The adjustment affects record only, and is very critical. (2)
Adjust the drum servo ripple control R2 for minimum
ripple (scope at test point B31). (3) Short out the control
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head (link A41/2), play back a known good tape and
adjust R7 (balance control) in the capstan servo module
until noise passes through the picture very slowly. Remove
the short. (4) Adjust the capstan servo ripple control R3
for minimum ripple (scope at test point B32). (5) Adjust
R38 (tracking range adjustment) in the capstan servo sync
module for maximum f.m. at plug F21 - this is on panel
71, below panel 51 on the right-hand side. Carry out this
adjustment with the tracking control at centre and a
recording made on the machine.

I J110 JIL
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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.

A lucrative and growing trade is being done by some TV
and video workshops in converting foreign equipment for
UK use. Products from across the Atlantic are not really
practical candidates for conversion, and equipment in-
tended for use in other parts of the world can be difficult -
we had to turn away an Australian colour set a while ago
because it was fitted with a v.h.f. tuner and the estimated
time and expense involved in finding and fitting a u.h.f.
tuner and station selector/potentiometer bank made the
whole thing uneconomic. With equipment designed for
use in continental Europe and the Middle East however
modification can be a practical proposition. Incidentally,
it's amazing how many multi -standard VCRs and TV sets
can't get a grip on 6MHz sound.

Our concern this month is with a certain Sharp VCR -
the W. German version of the VC3300. It's designed to
work on the PAL -G standard, whose main difference
from our own system I is the 5-5MHz sound -vision
spacing. The conversion was required in a hurry by an
itinerant civil engineer, _and the job was entrusted to a
small service company with little experience of this sort of
thing. It seemed straightforward enough to them - once
the considerable problems of physical access were
overcome!

What they did was to adjust the intercarrier generator
coil in the VCR's u.h.f. modulator to 6MHz, which was
easily done by replaying a good tape and twiddling for
best sound via a UK -type TV set. The sound receiver
section of the VCR was then tackled. New 6MHz ceramic
filters were fitted in the intercarrier sound take -off and the
video channel 6MHz notch filter positions. The two -leg
second intercarrier sound filter in the video channel was
replaced with the special UK type available from Sharp
spares. Finally, the quadrature coil was adjusted for best
E -E sound and the r.f. modulator department was given a

tweak. On test all went well on all functions, and only
slight adjustment was needed to the audio E -E and audio
playback level potentiometers to equalise the sound levels.
The two proprietors of the service outfit were well pleased
with their efforts, and returned the VCR to its owner with
a flourish.

Pride comes before the fall, doesn't it? The roving
customer returned a few weeks later, after sojourns in
London and elsewhere. He was not very happy, and
demonstrated to our startled pair recordings made since
the conversion. They were marred by patterning effects
and in some cases a degree of caption buzz. Thinking that
the quadrature coil's alignment was perhaps not spot on
they checked this on a "Ceefax in vision" daytime
transmission, only to find that their original alignment was
correct.

With a little help from a friend, they finally realised the
source of the trouble, and in doing so had a basic lesson in
TV theory! Where had they gone wrong? In their new-
found wisdom they now offer full -specification conver-
sions with a guarantee of no spurious effects. You
shouldn't need the Sharp circuit to puzzle this one out:
answer next month!

ANSWER TO TEST CASE 261
- page 618 last month -

A Rank colour set fitted with the T20A chassis was in
the spotlight last month. After some consultation between
site and workshop we'd reached the point where the line
oscillator's start-up circuit had been overridden and the
line driver transistor was operating normally, though the
line output stage was still dormant. It will perhaps be
remembered that the set had earlier "eaten" a BU208A
line output transistor for reasons unknown ...

Both these symptoms had a common cause in the
BU208A's base feed resistor 5R8 (1S/) which was found to
be open -circuit and dry -jointed to boot. Whether the bad
joints led to its failure or whether it overheated to
crystallise the solder is open to question, but there was no
doubt that its original spasms had caused overheating and
the eventual failure of the previous line output transistor.
There's a nice little 4W resistor in there now (it's not a
BEABed component!) and we don't expect any further
trouble, especially as 4C19 and the notorious 4R16 (91011)
were replaced at the same time by way of a little
preventive medicine.
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COMPARE OUR PRICES!

Pleasant
Telephone

PANELS"
Road, Chigwell,

01-729 0506.
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OUR SERVICE!

IF TUNER DECODER

G8/G9 DECODER
IF

COMBINED

LINE

OUTPUT POWER CONVERG FRAME VIDEO

6 WAY TUNER
SWITCH

BANK

PHILIPS G.8 5.00 4.50 7.00 15.00 14.00 8.00 5.00 5.00 3.50

THORN 3000/3500 2.00 5.75 4.00 8.00 8.00 5.00 6.00 5.00 1.75

GEC 2110 10.00 5.00 12.00 6.00 5.00 5.00 5.00 5.00

PYE 731 8.00 10.00 18.00 10.00 7.00 8.00 4.50

PUSH Z/718 7.50 6.50 14.00 24.00 3.00 5.00 14.00

BUSH 1/20 7.50 6.50 14.00 19.00 19.00 5.00 14.00

DECCA BRADFORD 3.00 7.00 4.00 FRAME
TIME

BASE £4

TRIFLERS FOR ALL MODELS £3.00 SPEAKERS £1.50
P+P 1 PANEL £1.50 2 PANELS OR MORE £3.00

CASH WITH ORDER - PLEASE

POST OFF YOUR CHEQUE NOW! & YOUR PANELS SENT BY RETURN OF POST!!!

Tc- ii/PneT
Telegen-1
PRICE
 EXCEPTIONALLY LIGHT AND DURABLE
 POCKET SIZE FOR OUTSIDE SERVICE
 PP3 BATTERY POWER SOURCE
 FIVE DIFFERENT TEST PATTERNS FOR

COLOUR & MONO TV
 CROSSHATCH GRID  DOT MATRIX
 WHITE RASTER
 HORIZONTALS  VERTICLES
 3.5mm JACK SOCKET FOR OPTIONAL

A lightweight, extremely portable and versatile pattern generator for black/white
and colour T.V. alignment and service at the customer's home. At the turn of a
switch, the generator can provide five essential test patterns for correct installation,
fast checks and repairs. Pattern stability is first class and compares favourably with
other more costly bulky generators only suitable for bench work. The generator is
pocket size measuring 10 x 7.5 x 4 cm and weighs only 190 grams. Switched 3.5 mm
jack socket allows use of external power supply woth battery in situ.

Telegen-2
PRICE
 EXCEPTIONALLY LIGHT & DURABLE
 COMPACT 10 x 12 x 4.5 cms
 RED RASTER  GREEN RASTER
 BLUE RASTER
 COLOUR BARS
 3.5 mm JACK SOCKET FOR P.S.U.
 PROVIDES UHF SIGNAL APPROX.

CHANNEL 35

Telegen 2 is a colour bar generator at a very modest price and yet is extremely
effective, stable and durable. It is the perfect compliment to Telegen 1, giving colour
bars arranged in the following sequence: white, yellow, cyan, green, magenta, red,
blue and black. The unit provides a signal in the UHF band approx. Channel 35 and
requires a supply of 14 to 18 volts D.C.

Power Supply
A switchable power supply ideally suited to both Telegen 1 and Telegen 2.

PRICE £3.95 (Subject to V.A.T.)
POST AND PACKING £1.25 V.A.T.

32 TEMPLE STREET, WOLVERHAMPTON
WV2 4AN. TEL: (0902) 773122

ELECTRON GUNS
TV TUBE COMPONENTS

If you are Rebuilding or Manufacturing TV tubes - We are the leading
suppliers of Electron Guns and TV Tube Components to the TV Tube
Industry. We specialise in all aspects of Electron Mount Technology.
Our product range includes more than 250 gun types for Colour, In Line,
Mono and Display Tubes along with Mount Parts, Bases, Getters, Seal -
offs, and all other associated items for TV Tube Production.
A Full Technical Back-up and Advisory Service is available to all
customers World-wide.

Please request our current catalogues and Data Information.

NEW ROAD,
rIGRIFTRONIC STUDLEY,

EMISSION STD WARWICKSHIRE B80 7LYEmi
ENGLAND.

Telephone: 052-785 2684 or 2639 Telex: 336924 Grifem G.

2 YR. GUARANTEE APOLLO
TRADE AND QUANTITY DISCOUNTS
FREE LOCAL DELIVERY - SAME DAY  FITTING SERVICE VD
FAST MAIL ORDER GB 2-3 DAYS - OVERSEAS ON REQUEST

20/30 AX

A47 32/343X 470 BCB22 £37
470 ESB22/EFB22/ERB22 £45
A51 -161X £45
A51-220X/192X £37
510 JKB22/JEB22/JDB22/ALB22 £45
A56 -120X/123/140/410 £38
560 DZB22/HB22/AKB22 £45
A63 -120X £39
A66 -120X A67-120X/140/150/200X £39
20AX A56-500X/510X A66-500X/510X £48
30AX A56-540X/A66-540X £48

If your tube type is not in stock we can arrange collection - rebuicing + redeiver

PLEASE PHONE BEFORE CALLING
061-799 0854. 24 hour answering service

43 Clarke Crescent, Little Hutton, Worsley, Nr Manchester M28 6XL
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SA -6
Revolutionary new electric desoldering iron combines the
ease and portability of a hand-held, manual, desolder
pump, with performance of an industrial desolder station.
This unique AC powered compact tool features portable,
one -hand desoldering eliminating the need for a separate
soldering iron and desolder pump. No air line required.
Essential for all tool kits, field service technicians, and
repairmen, as well as production applications. Vacuum
chamber is easily removed for cleaning or replacement.
Replacement tips available. Tool is supplied with SAT -6-
059 tip; diameter .059 inch (1,5mm).

Model No. INPUT VOLTAGE

SA -6-115 115V AC 50/60Hz

SA -6-230 230V AC 50/60Hz

NOZZLE NOZZLE HOLE
DIAMETER

INCH MM

SAT -6-059

SAT -6-070

.059 1,5

.070 1,77

FEATURES:
 Self contained suction

30 watt.
 Economical.
 Lightweight 4oz. (113gms).
 Compact size 101 inches (26cm).
 Replacement nozzles available.

AVAILABLE ONLY FROM
DORANURO - SEND TODAY

power and heating element.

ENFIELD TRANSFORMERS
LIMITED

7 CENTENARY ESTATE, JEFFREYS
ROAD, ENFIELD, MIDDLESEX EN3 7UF.

Tel: 01-805 5438 & 01-805 6078
Telex: 261295

NEW PRODUCTS
NEW PRODUCTS

THE BEST THING SINCE BUTTERED
TOAST -A MUST FOR TODAY'S 40
AND 60 PIN I.C. NO MORE THREE
HANDED DE SOLDERING - IDEAL
EVEN ON DOUBLE SIDED PRINT

SONY VIDEO AND GEC ETC.

NAME

ADDRESS 1

ADDRESS 2

ADDRESS 3

POST CODE

SA -6-230 QTY @ £16.00

SAT -6-059 QTY @ £1.95

SAT -6-070 QTY @ £1.95

SUB TOTAL

POST & PACKING & INS: 95

SUB TOTAL

VAT @ 15%

TOTAL ENCLOSED

PLEASE RUSH THIS ORDER TO ME
BY RETURN OF POST

ALMOST UN-CLOGABLE, THIS
TOOL WILL BECOME INVALUABLE

ONCE USED
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NO WORKERS!
WITH OVER 1,000 ARRIVING

WEEKLY WE DON'T HAVE TIME

ALL SETS
UNTESTED

WE ARE ONE OF THE OLDEST
ESTABLISHED EX -RENTAL

DEALERS WITH THE SAME RENTAL
COMPANY FOR OVER 15 YEARS.

LOW
SUMMER PRICES

GEC S/State £15
GEC Hybrid £8
BUSH 1 and 2 Chip £10
DECCA from £10
AUTOVOX £15
NORDMENDE £15
SALORA S/State, some Remotes £15
SALORA Hybrid £8
TANDBERG S/State Dual Tuners £20
TANDBERG Hybrid Dual Tuners £8
PHILIPS G8 from £10
17" THORN £15
22/26" THORN from £10
MONO 20" S/STD £5
MONO 24" and D/STD £1

BEST DEAL IN U.K.

CASH ONLY,
IT DOESN'T BOUNCE!
MIXED LOADS DIRECT FROM

SOURCE AVAILABLE AT
KEEN PRICES

FRANK FORD
(TV TRADE DISPOSALS)
SCHOOL LANE, GUIDE,
BLACKBURN, LANCS.

Telephone: 0254 64489

TV TUBE POLISHING
AT

Your Own Premises
with our DIY Polishing Kit

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

Kit Price £45 inc P&P and VAT.
Available from Luton only

Depends on depth end area to be polished.

TV TUBES TUBE POLISHING
FREE DELIVERY

Quality, High Temperature Reprocessing
Colour Tubes

Delta

One year guarantee
(optional extension
up to three years)

Two year guarantee
(optional extension
up to four years)

90° up to 20" £26 £29
90° up to n" £30 £33
90° up to 26" £32 E35
110° 26"
(fast heat, narrow neck)

E33 £36

In Line & PIL
Up to 20" £36 £42
Up to 22" £38 E44
Up to 26" £40 £46

All tubes exchange glass required.

Your good, working tubes with scratches or small chips, can be POLISHED with our
purpose built polishing equipment. Only £7 per tube.

Delivery charge on colour tubes: Within 40 miles of Luton.
1 tube £4. 2 or more tubes FREE DELIVERY *

Nationwide delivery available, charges on application.
Please add 15% VAT to all prices. Callers welcome. Please phone first.

WELL VIEW 114-134 Midland Rd,
Luton, Beds.

Open Mon -Fri 8am-6pm, Sat 9am-5pm. Tel. 0582-410787
Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.
Retach Ltd., Northwood, Middx. Tel. 09274-27019
West One Distributors Ltd., Chesham, Buckinghamshire.

Tel. 0494-778197
Rushden Rentals Ltd., Rushden, Northants. Tel. 0933-314901
Daventry Rentals, Daventry, Northants. Tel. 03272 77436
Rea & Holland, Ipswich, Suffolk. Tel. 0473 827562

WANTED A56/A66-510X/540X Old glass for cash

SATELLITE RECEIVING EQUIPMENT
1.9M, 2.5M and 5M Harrison Dishes

Sat-Tec R5000 4GHz Receivers
Avcom COM-2B 4GHz Receivers
California Amplifier 4GHz LNAs

Chaparral Feed Horns
Components: Chip capacitors and Resis-

tors, Microwave Substrate, PTFE etc.

HARRISON ELECTRONICS
22 Milton Road,

Westcliff-on-Sea, Essex SSO 7JX.
Telephone: Southend (0702) 332338

IRISH TV NOTICE
(SUMMER SALE)

We can supply in good working order Bush, Pye and
Ferguson from £60, Philips G.8. From £80, Decca from
£90, B/White £25, Re -Gunned C.R.T.s from £40 (We
have our own Re -Gunning plant). 500 sets to choose
from. Fresh stocks weekly. Phone now for full price list
to Ireland's largest distributor of used TVs to the trade.

ALL PRICES INCLUDE V.A.T.
We can deliver to any part of Ireland.

TELE SPARES LTD.
Unit 113, Elm Road,

Western Industrial Estate,
Dublin 12, Ireland.

Telephone: Dublin 521211/521756.
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JOHN GREEN
TELEVISIONS

FOR BEST QUALITY EX -RENTAL TVs

ALL SETS IN Al WORKING ORDER

BUSH 20"-22" Single/Double IC
Decoder

DECCA 17"-26" 6 Button, Varicap Tuner
Hybrid Chassis

FERGUSON 17" Solid State

GEC 22" Plastic or Wood Cabinet
6 Button, Solid State

PHILIPS 550 Solid State

ALL £20 + VAT

ALL £25 + VAT

ALL £25 + VAT

ALL £30 + VAT

ALL £30 + VAT

DISCOUNT ON ORDERS OVER 10

PHONE NOW ON

BLACKPOOL 696266
JOHN GREEN TELEVISIONS
1 CORNFORD ROAD, MARTON, BLACKPOOL
TEL. BLACKPOOL 696266
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CentreVision
TEL: 0222-44754
SLOPER ROAD

LECKWITH
CARDIFF CF1 8AB

OPPOSITE CITY FOOTBALL
GROUND

5 MINS FROM M4

* WORKING SETS *

TELEVISION/VIDEO
(VHS + BETA)

MOST IN WORKING ORDER
WITH STAND

* ITT CD752 REMOTE £115
* PHILIPS G11 (some remote) £65
* GEC STARLINE 22-20 (Remote) £55

* PYE CHELSEA £38
* THORN 9000 20" £39
* DECCA 22" BLACK

FRONT VERICAP £30
* RANK T20 REMOTE £65
* OFF THE PILE SETS FROM £8

PRICES SUBJECT TO VAT

OPENING HOURS:
MONDAY - FRIDAY 9.00 - 5.30

SATURDAY 9.00 - 1.00

CUSTOMER CAN'T PAY?
DONT LOSE HIM FIT A TV METER

COINAGE
AVAILABLE

10p
50p
t1

COMPLETELY VARIABLE TIMINGS

ve Mance METERS
LIMITED

MANUFACTURERS OF TV COIN OPERATED
METERS CONTACT (0202) 674272

87-89 Sterte Avenue,
Poole, Dorset. BH15 2AW.

Telex: 418253 LUM IC G

A'TTENTION!!!
CHROMA VISIONS OFFER TO THE

EXPORT AND HOME MARKET
We have a large quantity of GEC CTV's, UHF and VHF,
all in excellent working condition, with excellent tubes

and cabinets. No tubes are boosted.
Also in stock are brand new, boxed, TV and Video

Stands from £4.00 each.
TV sets ideal for rental or retail market.

Enquiries please ring:
021 784 2561

811A Ashwood Heath Road, Birmingham.
P.S: WE DO NOT SELL ANY RUBBISH

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

Mail Order Protection Scheme
If you order goods from Mail Order advertisements in this magazine and pay by post
in advance of delivery, Television will consider you for compensation if the
Advertiser should become insolvent or bankrupt provided:
11) You have not received the goods or had your money returned; and
121 You write to the Publisher of Television summarising the situation not earlier

than 28 days from the day you sent your order and not later than two months
from that day.
Please do not wait until the last moment to inform us. When you write, we will

tell \eo u uharnttoeet makeo youretclaimsclai m nog, wr ehaa tdeervsi dme nacdee ofaxpaymentordanicser equ i r ed
with the. above

procedure aas soon as possible after the Advertiser has been declared bankrupt or
insolvent.

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

TELEVISION OCTOBER 1984



M117
AA119
AAY32
AC107
AC126
AC127
AC128
AC128K
AC141K

ACI42K
AC153K
AC176
ACI76K
AC187

9p
Op

9

lop
17p
15p
1511

23p
23p

72p
23p
18p
20p
15p

BC182L
BC183
BC1831
BCI84
BC1841.

BC2I2
BC212L
BC213
BC2131
BC214
BC2141
BC237
BC238
BC300

6p
Op

6p
6p
6p
6p
6p
6p
6p
Sp

6p
7p
7p

16p

60225
130232

130234
BD237
130238
130433

130431
130535
BD536
80537
130538
BDX32
130X65
8E180

31p
31p
32p
21p
24p
lop

28p
38p
38p

40p
40p

100p
80p
16p

131.1110

BU111
BU126
BU204
BU205
BU203
BU208A
BU2080
BU326
BU406
BU407
BU408
BU500
BU526

110p
14811

70p
75p
70p
75p
Mp

120p
85p
85p

75p
1011p

11011

80p

TIP42A
TIP42C
TIP47
TIP48
TIPII0
TIP112

TIP115
T1P117
TIP120
TIPI11

TIP122
TIPI25
TIP126

TIP127

22p
25p
40p
40p
47P
54p
45p
56p
43p
46p
47p
47p.,
" .
56p

2N2484 31p
2N.2646 3811

2N2904 20p
2N2905 20p
,N.2906 lap`2SD234
2N.2901 18p
2N2926 Op

Mp2N.3019TA7205
2N.3053UPC575
2N3054 35p

32p

18p

2N.305544119
2N.3055H 30p

34402N. 5811

2SC1969 130p
2SC2029 120p
2SC2078 1 20p

2SC2122A 200p
2SC2952 27p

37p
2SKI35 400p
M83712 15011

90p
1000

N.4002 Ip
N.4003 4p
N.4034 4p
N.4005 4p
N.4006 4p
N.4007 Sp

N.4148 2p
N.5400 Op

N.5401 10p
N.5402 10p
N.54133 11p
N.54134 lip
N.5405 12p
N.5406 13p

LM323K 438p
LM723 32p
78HGKC 570p78HOSKC 520p7Ip
78GU1C 1911p

79GU1C 215p
79HGKC 670p

PC185 55p
PCLE6 55p

p

PL36 80p
PL504 95p
PL5D8 190p
PL519 450p
PY81 70p
PY88 48p
P55004 160p

4032 67p
145p
70p

4038

4040 57p
4041 40p
4(142 50p
4043 57p
4044 56p
4047 65p
4048 49p
4049 40p
4050 40p

4051 62p

4506
4507

4508
4510
4511

4512
4513
4514
4516
4518
4520
4522
4526

4527

110p
45p

125p
57p
57p
57p

120p
11011

65p
65p
65p
60p
60p

60P

VALVES
DYV 53p
05032 45p
ECC82 40p
ECC83 43p
ECC84 40p

DIODES

135100

65103

9p
40p
32p

CMOS
4000 27p

AC187K
AC188
ACI88K
ACY18
ACYI9
40142
AD149
ADI61

lop

17p
23p
48p
48p
60p
45p

8C301

BC302
BC303
BC327

BC328
13(337

BC328
13(557

lap
16p
18p
6p
6p
Sp
6p

8E181
8E1133

8E184
8E185
8E194
BF195
8E196

10p
lop
20p
20p

5p
5p
6p
6,3

L1L1no

m J2500

MJ2501
m j2955

nP

110p

TIP147
TIP2955
TIP3054
TIP3D55
TIS43
TIS44
TIS61
TIS88A

100p
34p
3Sp
34p
45p
40p
15p
4p

2N3442 8511

2N.3702 911

2N.3703 9p
2N.3704 9p
2N3705 90

-
2N.3706 9p
2N3707 9p
2N.3708 9p

135126

135127

135133

85164
BYI76
BY179
135182.,..

6p
8Bp

N.5407 13p
N5408 13p.

ECC.85 40p
ECH81 49p
ECH84 52p
EcL00

57p
ECL82 59p
ECL84 57p
ECL85 57 p

EU.% 49p

4001 27p
4tXQ 27p
4006 (10p
........
WU/ 27p
40M 65p
4009 50p

1 50p40 0
4011 27p

4052 61p
4053 61p
4054 05p
4055 90p
4056 85p
4060 72p
4065 42p
4069 25p

4528 650
74 SERIES
7400
7401

1402

7403
1404
7405

22p
16p
10p
Up
18p
10p

8!
''

32p.,,,.

LOW PROFILE
SOCKETS

Op8 pin
14 pin Op

-16 pin 9p

ADI62
AFI24

Mp
22p
2Sp

BCY32
BCY33

6p
150p
150p

6F1992C0

13E240

16p
16p

,,
ivii307"

,-,Z,
;;V:
'iii:

TIS90
TIS91

15p
18p

2N.3771 85p
2N.3772 90p

"..',.";
"' ''''
BY196

"4"
"41
20p

18 pin 12p
20 pin 14p
22 16p

EF80 31p
EF85 34p

4012 27p
4013 50p

4069 27p
4070 27p

7406
7407

100p
80p

AFI25
AFI27

25p
25p

BCY34
BCY42

150p
20p

8E241
BF255

10p
12p

k4 JE29A
m ,E.,,,. ,:

"Y
TIS93 20p

2N.3773 100p
2N.3819 29p

135206

135207

110
-

11p

pin
24 pin 18p

.

EF89 43p
EFI83 45 p

4014 60p
4015 6011

4071 27p
4072 27p

7403
7409

25p
20p

AF139
AF239

22p
22p

BCY56
BCY70

16p
lop

6E256-.., 1,6.!

8F12'"w

N45671-0

MJE350
4.11
11011

VK1010
VN.I0KM

88p
6011

2N.3866 Mp
2N.4031 25p "'

BY2I0

,,,,,
''y
T2p

28 pin 20p
40 pin 25o

EFI84 53p
0134 190p

4016 45p
4017 65p

4073 27p
4075 27p

7413
7414

35p
45p

AL112 70p BCY71 16p 8F258 14 MJE520 30p VN.46AF Bell 20.4036 25p
BY223 72p ZENERS EY86 31p 4018 60p 4076 700 7417 32p

ALII3
ASZ15
ASZ17

80p
100p
100p

BCY72
BD115
BD124P
B0I24

16p
26p
50p

110p

BF259
6E336
BF337
8E338

1811

20p
20p

MJE2955K 90p

oc28 mop

VN.66AFVN.88AFBY226
vry.ggAF

IN. P
115p
ilop

2N.4037 25p
4443 76p2N .

2N.4444 76p
20.5061 20p

BY225

BYM7
85228

120p
I8p
19p32

4COMV
8IY88 Range
2V7 to 39V 6p

0587 31p
PC97 100p
PCC85 42p
PCF80 Mp

4019 60p
4020 75p
4021 Op
4022 Sap

4077 27p
4078 27p
4081 27p
4082 27p

7420
1421

7425
7430

12p
25p
15p
25pAU110

AY102
110p
ISOp 80128 35p 6F362

20P
np

0C29
0C35

asp
100p

ZTX107
ZTX108

11p
11p

2N.5294 30p ,..... .,, 13W Zeners
PCF203 135p 4023 27p 4093 45p 7437 lop

AY106 ISOp
60BD132

25p
25p

BF4U
BF458

21P
19P

0C36
0C45

1Mp
50p

MOM
ZTX2I2

12p

27P

2N.5296 30p
2N.6106 40p

.",,...`""

BY299

,.`"P

Plop

BZX61 Range
2W to 39V 12p

PCF801 110o
"PC 57p

4024
4025

47p
lop

4094 85p
4098 85p

7447
7442

60p
45p

90p VOLTAGE84145 10p BD135 lop 8E459 19P 0071 30p ZTX3C0 13P
2N.6107 40p

135476 PCF806 1I5p 4026 80p 4099 82p 7450 12p

BA148 10p 130136 Mp BFX29 0072 50p ZTX301 160
20.6109 40p
36.128 55p

BYX10- - 1511 REGULATOR PCH200 100p 4027 38p 4501 40p 7451 10p

BA154 6p BD137 20p BFX84
lop

p 0C200 180p ZTX302 16p
BYX55/ 7805 35p PCL81 54p 4028 40p 4502 55p 7454 25p

BAI57 12p 60592 100p 8E3(85 lop
3N.143 65p

350 30p 7812 35p PCL82 63p 4029 55p 4503 52p 7410 30p

68101 13p 60138 20p BFX87 15p
820086
R201013

80p
80p

ZTX303
ZTX304

24p
17p JAPANESE BYX55/ 7815 35p PCL84 50p 4030 36p 4504 75p 7473 30p

BB103 16p 80139 20p BFX88 15p ZD(320 29p TRANSISTORS 600 30p 7818 3511

1313105B fflp BD140 lop BEY50 14p ZTX326 29p 30p BYX55/ 7824 3511 Please add 50p. P&P and VAT at 15%.
862058 24p B0I44 90p BFY51 14p TAG06430 42p zrx5co 13 254104 32p 800 32p 7905 35p Govt. Colleges, etc. orders accepted.
BC107
BC108

7p
7p

BDI50
60157

30p
38p

BFY52
BFY56

14p
25p

TAG52I-
203 72p

ZTX501
Trx502

13p
18p

2SA198 Mp
2SA203 30p

B10(70/
300 29p

7912 4011

7915 40p Quotations given for Large Quantities.
BC109 7p 80158 38p BYF57 25p TAG4443 76p ZTX503 18p 2SB54 25p BYX70/ 7918 40p Please allow 7 days for delivery.
BCI15 10p B0166 30p BFY64 25p TAG4444 76p ax504 lop 25877 32p 500 31p 7924 40p All brand-new Components.
6C118
BC140

11p
19p

80175
130177

30p
30p

BEY90
1313100

60p
14p

T1P29

TIP29A
15p
22p

Z11550 24p 2S6337 120p
2SB405 22p

BYX70/
800 36p

781.05 Mp
78112 28p All valves are new and boxed.

BC141 19p 60179 32p BSX20 15p TIP29C 25p 2N.1131 lop 2SC460 21p BYX71/ 78L15 20p

BCI42
BC143

19p
19p

60181
80182

45p
SOp

BT106
BT109

90p
90p

TIP30
TIP31A

16p
24p

2N.1132
2N.1613

lop
24p

2SC495 60p
2SC733 40p

KO
0447

Imp
6p

78118 lop
74124 28p GRANDATA LTD.

BC147 Op B01133 60p 137116 110p TIP32 24p 2N.1711 24p 2SC1161 110p 0490 4p 79L05 40p

BCI48 6p B0201 33p BT119 100p TIP32A 24p 2N2216A 24p 2SC1172Y 150p A091 4p 79L12 45p 9 THE BROADWAY, PRESTON ROAD,
BC149
8C157

6p
6p

130202

60203
38p
42p

131120

BU104
100p
100p

TIP33
TIP34

50p
50p

2N.2219
2N2221

24p
23p

2SC1279 24p
25(1306 100p

04203
04202

7p
7p

791_15 48p
LM339K 100p WEMBLEY, MIDDLESEX, ENGLAND.

BC159 6p 80204 42p BUM 80p TIP4IA Mp 2N 2222 Zip 2SC1307 100p IN.914 2p LM317K 220p Telephone: 01-904 2093 & 904-1115/6.
BCI82 6p 60222 31p BU108 100p TIP41C 25p 2N.2369 15p 2SCI520 25p IN.4001 Ip LM317T 1800

Telex No. 932 885 (Sunmit)

HOCKLEY DISCOUNT
TELEVISIONS

BRANCH No. 2:
NORTHERN T.V. DISTRIBUTORS

Unit 2, Perth Court, Team Valley Ind. Estate,
Gateshead, Tyne & Wear

MIDLANDS NEWEST WHOLESALERS
FRESH STOCK WEEKLY

OCTOBER SALE PRICES
Bush from £6.00
G8 520 from £5.00
G8 550 from £10.00
G.E.C. Solid State £20.00
Pye Solid State £18.00
Pye Chelsea £20.00
I.T.T. Hybrid £18.00
Decca Hybrid £12.00
Japanese Models £22.00

Also latest stock G11 B R C. 9000. Decca 80 & 100 Series
I T T CVC30, 45 etc.

WORKING SETS FROM f18.00
SPECIAL OFFER ON WORKING SETS.

MINIMUM 6 SETS
RING US NOW

021-551-2233
94 Soho Hill, Hockley,
Birmingham B19 1AE.

Opening hours 9 - 7 Monday - Saturday
Sundays by appointment.

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 PYE 368, 169, 569, 769 mono 7.00
A816 solid state mono 9.00 725-741 colour 8.00

WALTHAM 125 9.00
DECCA REWIND SERVICE - available for
MS1700200120202401 mono 7.00 i.e. Kuba,
MS2404 2420 2424 mono 7.00
CS1730 1733 colour 8.00

most continental types,
Luxor, Korti ng, Tyne, Berry Skantic,
K80 £15.00 inc pp, VAT. Old lopt

CS1830 1835 colour 8.00 required.
'30' series Bradford colour 8.00
80 series colour 8.00 WINDINGS
100 series colour 8.00 SOVEREIGN FARA £15.00

PLUSTRON PALLADIUM
FERGUSON HMV MARCONI 14" colour overwind
1600 8.00 RANK BUSH MURPHY

T20a T22, T26 Pri & Sec 6.00
G.E.C. 2718 primary state 18" or 22"6.00
2047 to 2105 7.00 Z718 EHT overwind 7.00
2000 to 2064 dual std mono 7.00 ULTRA THORN
DUAL STD hybrid colour 8.00 1690-1691 EHT overwind 7.00
SINGLE STD hybrid colour8.00.00 1590 EHT overwind 6.00

Indesit 20EGB 24EGB mono 9.00
PYE173P,

174P, 175P, 757 chassis

KB - ITT
VC200 VC205 VC207 mono 7.00

EHT overwind 8.00
or send old LOPT for rewind£10.00

CVC5 CVC7 CVC8 CVC9 col. 8.00
PRICES INCLUDECVC20 series colour 8.00

CVC30 CVC32 series colour 8.00
CVC45 8.00 P.P. & 15% VAT

All lopts and windings are new and guaranteed

Open Mon. -Fri. 9 to 5.30 pm
Delivery normally by return. S.A.E. all enquiries

For orders
Barclaycard and placed

PAPWORTH
TRANSFORMERS

Access welcome at the
post office- Trans

VISA AL cash

80 Merton High Street,
506 4656

London SW19 1BE 01-540 3955
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CENTRAL T.V.
SPECIAL OFFER ON WORKING SETS READY FOR RE -SALE

FULL WORKING SETS
50, 550 22"
50, 520 22"
10, ITT CVC5/8
10, Decca 20/30 22/30
10, Pye 200 18"
10, Pye Chelseas
10, Pye 222
10, G.E.C. Solid State
10, Thorn 8500
10, Bush Double Chip
10, Jap sets

£1,000
£750
£170
£150
£200
£250
£200
£200
£180
£120
£250

LARGE OR SMALL ORDERS
RING FOR PRICES

All Prices Exclusive of V.A.T.

UNTESTED T.V.s
SPECIAL 50 SET PRICE ON:
Philips 550 26"
Philips 520 26"
G8 520 22"
Thorn 26"
10 Japanese sets

ALSO VHS VIDEOS!!
Reconditioned Betamax.

Brand new 14" Colour Portables in
Unopened Boxes.

G11s, ITT Remote, 9000s.
RING FIRST AND PLACE YOUR

ORDER READY FOR COLLECTION.

MANY MORE BARGAINS IN STOCK

BIRMINGHAM 021-622 1023 or 622 1517
LONDON 01-807 4090 or 884 1314

£250
£200
£350
£150
£180

COLOURTRADE
MANY YEARS OF SUPPLYING TRADE

WORKING COLOUR TVs
PHILIPS 550 £35.00
BUSH £25.00
BUSH 2718 £45.00
THORN 22" U -CAP £35.00
THORN 8-800 £45.00
JVC 20" £35.00
GEC ... ITT DECCA ... etc!

DISCOUNT FOR QUANTITY
WIDE RANGE OF MAKES AND MODELS

ARRIVING DAILY - ALL WITH GOOD
CABINETS - MANY TO CLEAR FROM
'ONLY' £5.00. MIXED LORRY LOAD OF

SETS DELIVERED TO YOUR DOOR
DIRECTLY FROM SOURCE!

TELEPHONE NOW
021-359 0449

COLOURTRADE
221 Bridge Street West,

Hockley,
Birmingham B19 2YU

TELETRADERS
Forde Road, Brunel Industrial Estate,

Newton Abbot, Devon
Telephone: (0626) 60154

The Best Quality Sets Available
Anywhere

All First Class working order and excellent
cabinets.

Philips G8 550 £40
Philips G11 £85
GEC Solid State £35
Thorn 3500 Electronic 22" £35
Thorn 9000 £60
Thorn 8800 £45
Thorn 9800 £55
Thorn 1500 Mono 20" very clean £6

Full spares back-up of tubes and panels-
Bulk terms to other wholesalers

THE NO. 1 WHOLESALER IN THE SOUTH
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VIDEO CASSETTE
RECORDER

SERVICING COURSES

6 WEEKS FULL-TIME
(Jan 7th to Feb 15th)

Intensive course intended for qualified
television service engineers or applicants
with similar background.

The course combines the advantages of
industrial and academic training and includes a
high percentage of practical work.

Selected applicants will be eligible for a full grant
from MSC under TOPS to cover tuition fees and
maintenance.

(Refresher and beginners courses also
available in Electronics, TV and Video from
3 to 15 months with high Practical content
commencing Jan and April -
full-time & evenings).

Prospectus from:

LONDON ELECTRONICS COLLEGE (Dept TVC)
20 PENYWERN ROAD, EARLS COURT,
LONDON SINS 9SU. Tel: 01-373 8721

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).

CMp
32 Temple Street,

1 a_
Phone: (0902) 773122.
Wolverhampton, WV2 4LJ.

MI 'INI
m- VIDEO HEADS wc9t,.19,97-11

-
E s HIGH QUALITY UNIVERSAL VIDEO HEAD
- REPLACEMENTS FOR ALL VHS AND BETAMAX

VCR MACHINES

- VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE

VHS Part No. 4HSS (15mm Centre Holel£29.95 EACH
- BETAMAX Part No. PS3B £38.95 EX.

REPLACEMENT KIT (17 Pieces Boxed) £17.35 V.A.T.- PLEASE ADD 15% V.A.T. PLUS P&P £2.00 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

ow
IN THE MONOLITH ELECTRONICS CO. LTD in
MI 5-7 Church Street, Crewkehne, Su r,erset TA1B 7HR, England
m. Telephone Crewkerhe (0460(74321 Telex 46306 MONLTH S A

* * * * * * * * * * * * * * * * * *
1000 sets now being

* taken per week. All
* makes and sizes.
* Untouched off the
* pile. Ring now for
* prices. From £3.

*
*
*
*
*
*
*
*
*
*

* * * * * * * * * * * * * * * * * *
PRICES AVAILABLE ON THESE

SETS NOW!!!

PYE G11's
PYE CHELSEA's

PYE 721s, 731s, 725s
PHILIPS 520s, 550s

BUSH T20, T22, T24s
(Remote Control)

THORN 8000 & 8800s
THORN 9000, 9200, 9600

(Remote Control)

HITACHI 20"
(Remote Control)

OF THE ABOVE SETS,
MOST HAVE BEEN
ENGINEERED AND
ARE IN PERFECT

WORKING ORDER
Maliverectio;s foretsbulk
Minimum

Big reductions for export orders over
100 sets

COLOUR
TELEVISION &

MUSIC CENTRE
35 Stafford Road,

Weston Super Mare,
Avon

Opening hours: 9-6 Mon -Sat, Sundays by appointment

(Weston Super Mare 413537)
(Note new addresS)

(15 minutes past Bristol Southward on M5)
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SETS & COMPONENTS

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

JAPANESE COLOUR TVs. Panasonic, Hitachi, Mitsu-
bishi, Toshiba, Sharp. Fully refurbished. Trade only.
J.M. Pearson Television. 0484 863489.

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

PANELS UNTESTED at giveaway prices. S.a.e. for list.
Working G8 & JVC from £40.00. CAMBER TELE-
VISION CENTRE, Lydd Road, Camber, Sussex
0797 225457.

IrPent pubes
31 RADCLIFFE ROAD,

WEST BRIDGFORD, NOTTINGHAM
TEL: (0602) 813329
THE QUALITY REBUILDER

TWO YEAR GUARANTEE FOUR YEAR OPTION EXTRA

ALL Standard delta types (4.56-12o- A66120 etc)

on. price £26.60
A51-161 - A51-163

£37.00
A51-510 A56510 A66-51 A51570 456-610 A66610 etc

£40.00
A56-590 - A66-540 E49.00 (complete)

560 DZB 22 £42.00

PAONOS £15.50

1000's of other types available
Japanese types our specialty

Large DISCOUNTS available. Delivery Service.
EVERY Tube ELECTRONICALLY & PICTURE

TESTED before despatch
Al pnces exchange + VAT

Agent H DONNOR, Peisrborough, Naxos 0733 71909

PANELS
GOOD WORKING

POST PAID NO VAT
Power Line T.Base Decoder Conver-

Make Supply Panel Panel D IF Triplet pence
Thorn 3500 £12.00 £9.50 E6.50 E5.00 eaoo E4.03 £51:0
Thom 6500 E6.00 - E950 El 1 CO - £4.00 £5.00
GEC S/S E650 E11.00 £6.50 E8.50 £11.00 E4.013 £500
Bush Twin
Chip E6.50 £6.50 E6.50 E11.00 £6.50 E4.00
()sees
Bradford £6.50 E650 E6.50 £8.50 E6.50 £4.00 E500

TUBES
£29.00

£14.50

INCLUSIVE, REGUNS TWO YEAR
GUARANTEE QUANTITY

DISCOUNTS
SIX MONTH GUARANTEE

SLIGHTLY USED

A56-120 A56-140 431-110 A49-191 A47-342 or 343
A44-270-1 A86-120 A67-120 (All 213" add £5)

IN -LINE 51-161 From £35 plus 100's more

Delivery £5 per tube. British Isles.
No need to spend £5 returning old tube

if you buy from us.

U -VIEW TUBES,
29 Warmsworth Road,

Doncaster, Yorkshire DN4 ORP.
Tel: 0302-855017.

Callers ring first: Open every day including Sunday

SATELLITE TV RECEIVER
Receives 4GHz band. Ideal for demon-
stration terminal in U.K. 100 degree
Kelvin LNA. f392 4- VAT (+ Carr).
LNA/down converter PCB's stocked for

the constructor. SAE data.
HUGH COCKS TV SERVICES,
Cripps Corner, Robertsbridge,

Sussex TN32 5RY. Tel. 058083 317.

TtENMI IN
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 or your products and
services.
The prepaid rate for semi display setting £6.30 per single column centi-
metre (minimum 2.5 cms). Classified advertisements 37p per word

GENERAL TELEVISION
TRADE SALES

3-5 UNION ST. FACTORSDONCASTER
Telephone:

(0302) 68416

Regular weekly supplies of good quality TVs, all with excellent
cabinets, we look after our sets, we don't knock them about, as you'll
see if you call, suitable for re -sale or rent. Working or off the pile. We're
always happy to see you, whether its for one TV or one hundred and

one.

MONDAY TO SATURDAY 9 to 5.30

c506°4qc),\I\C
0 (42;

0°°
,$)

'
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OC  (\135

 c, - PHILIPS\00:\ O\."
e

sce
PYE, JAPANESE

DECCA, GRUNDIG
GEC, ITT

STANDS, LEGS,
SLOTMETERS, PANELS,

TUBES ETC.

PHONE
NOW

(0302) 68416

RANK
SABA

KORTING
THORN
EKCO
ETC.

EXCELLENT MOTORWAY ACCESS FROM MOST PARTS
VIA Ml OR Al

WE'RE ONLY A SHORT DRIVE AWAY

WOODSDALE COMPONENTS

RANK BUSH MURPHY
TRANSFORMERS
Line Ouput
Z718 (T703A, T706A)

New (Complete) £20.50
Less Focus Module and
Rectifier £10.50

T20, T22 (7705A) £11.00
T26 (T705B) £11.00
Switch Mode
T114A/B £8.00

Genuine RBM Units.

AERIALS
UHF Aerials P & C Wideband 4 Bay

Bowtie (12.5 dB) £20.00
Above with built-in Broadband amp.

(27dB) plus stabilised power
supply £45.00

Prompt Postal Service.
Add 15% VAT to all prices.

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

Tel: 01-868 5580.
N Skehan

Agents Office. Callers by appointment only.

WIZARD DISTRIBUTORS
MANCHESTER

Visit our trade counter and see the huge range
of components inc. tubes and video heads.
Only minutes from the town centre and motor-
way routes.
Fast friendly service and technical assistance
available.
Come in and see our trade counter special
offers.

Open Monday to Friday 9 am to 4.45 pm
Trade Only

EMPRESS STREET WORKS
Empress Street

Manchester M16 9EN
Tel: 061-872-5438, 061-848-0060

TRADE -TEL
TV DISPOSALS

Tel: 051-709 1734

G8550s from £8.00
Polished & Tested £30.00

UNIT B11A South West
Brunswick Dock

Liverpool L3
Merseyside
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(minimum 12 words), box number 70p extra. All cheques, postal orders
etc., to be made payable to Television, and crossed "Lloyds Bank Ltd".
Treasury notes should always be sent registered post. Advertisements,
together with remittance, should be sent to the Classified Advertisement
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower,
Stamford Street, London SE1 9LS. (Telephone 01-261 5846).

Guaranteed Complete Sets from
Trade Workers
Panels By Post
Mono's
Stands Aerials Accessories Etc.
WORKING SETS
Phone us first for quantity,
we can give an
UNBEATABLE PRICE! ! !

OPEN 5 DAYS -
Phone:
Baldock 894905,
SECTION THREE, UNIT FOUR, SERL COMPLEX,
LONDON ROAD, BALDOCK, HERTS.

from
from
from

with Stock!
£10.00
£25.00
£3.00
£1.00

COLOUR TV PANELS Fully Tested & Working
CDAI

IF Video Decoder LTB
Line

Board Power
GEC 2040 3 50 3.50 4.00 6.00
DECCA 13/30 3.00 7.00 5.00 4.00
BUSH A823 4.00 10.00 5.00 2.50 4.00
THORN 8/84 10.00 5.00 5.00
I'VE 205 3.00 3.50 5.00 10.00
THORN 3/3; 5.00 5.00 5.00 8.00 10.00
G8 6.00 -8.00
'Please specify prefix A or Z.
Please add 15% VAT to above prices, then add post * packing.
Post + Packing: 1 panel £1.50; 2 panels E2.25; 3 panels £3.00 etc.

7.00 15.00
fitted with
brand new
transformer

6.00

Hybrid panels do not include valves. Terms cash with order.

Also a vast selection of modern working and non -working TVs at low prices. Please ring for current stock

GOLCAR T.V. SERVICES (formerly LAVITE LTD.),
Old C of E School, Church Street, Golcar, Huddersfield. Tel.: 0484 643273

Callers by appointment only.

ETSTED 1 UBES
PRESENTS AN

UNBEATABLE OFFER
£26 ALL DELTAS ONE PRICE

£40 ALL P.I.L. ONE PRICE
* SPECIAL CRT POLISHING SERVICE

WHILE U WAIT Only £5
* ALL DELTA SIZES FROM STOCK
* DISCOUNT FOR ORDERS OF 5 CRTs OR

OVER

* FREE DELIVERY WITHIN 20 MILE
RADIUS OF MAIDSTONE

Ring Now
Maidstone 872400
or visit our factory.

Unit 32, Branbridges Ind Est.
East Peckham, Kent.

* Agents required in South
Prices do not include VAT

REBUILT
COLOUR TUBES

EXAMPLE PRICES DELTA
All sizes up to 22" - £28.00

26" From - £32.00
All In Line P.I.L. Mono Gaming Machine

C.R.T.s 560EGB22 56-611-510JKB22

20 AX £40.00
30 AX £48.00

Fast U.K. Delivery
Call or Phone:

RE -LIFE T.V. TUBES
PLANE STREET,

OLDHAM, LANCS.
061-665 2668

Wholesalers REG in North & South Wales
Competitive Prices

GRUNDIG, WORKING FROM £40. Reconditioned
panels from £4. Remote handsets wanted. Telequip-
ment oscilloscopes. Ochre Mill 0785 814643.

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

A.B.D. TELEVISIONS
Suppliers of colour and
mono televisions to the

trade.
Workers and
non -workers:

Pye Chelsea, Philips, Pye,
GEC, Thorn 8500, 8800,

9000 and 9600, Bush T20
and TT22, ITT 600 series,
Japanese, Hitachi, Nat.

Pan J.V.C.
Many other modern sets

by popular
manufacturers.

For quotation and
prompt service:

Ring Notts (0602) 864627
UNIT 3+3A,

Meadow Trading Est.
Meadow Lane,

Nottingham NG3 3HQ.

fgM
* Britain's most reliable

source of quality TVs.
* Hundreds of working

polished TVs.
* GEC Starline
* Decca 80
* Decca 88
* Decca 100
* Pye G11
* Thorn 8800
* Pye 222 Series
All working and polished.
These are not from major
companies. A lot are from
hotels and have had very
little use.
Excellent reliable sets for
rental.
!Crystal Marketing Ltd,
Breedon Cross
Storage,
Dale Road, Selly Oak,
Birmingham B29 6AQ

Phone 021-471 3023
Telex 335540-6

Ask for Les
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NWELECTRON1CS
25 YEARS SUPPLYING THE TRADE

HUGE STOCKS OF COLOUR TV'S
2000 NOW IN STOCK

ROCK BOTTOM PRICES. ALL MAKES, ALL MODELS.
90% WORKERS (off the pile)

GENUINE REPOSSESSIONS AND EX RENT, NOW IN STOCK!
PYE KT 3, PHILIPS G11, G8, BUSH T20, 22, 718, GEC, 2010, 2201, 2002,

2659, HITACHI, SANYO, PYE 222 THORN 9000, 3500, 8800 ETC.

SPECIAL OFFERS
BUSH 2 chip 20"/22" Exc. CAB Cond. GENUINE CHANGE OVERS £15 EACH

(special quotes on bulk orders) ... Single Chip £10.
PHILIPS 26" G8 EXC. COND. 550 model_ £20 each BUSH 718 PIL TUBE
BUSH 22" REMOTE 718 ONLY £30 BUSH T20 LIKE NEW
HITACHI 20" MODEL 190 EXC. CAB £20 in lots of 10
THORN 9000 PIL TUBE £35 in lots of 50

£28
£60
£50
£45

VHS VIDEO
SHARP 7300, 8300, 9300. FERGUSON 3V28 3V22. SONY BETA.

MONO TV'S £1 each (lots of 25)
BUSH,GEC,PYE,PHILIPS ETC.THORN 1500£4.THORN 1600 £12 (like new).

REFURBISHED TV'S TO ORDER
PHILIPS G11 £80 BUSH T20/22 £70 GEC 2010 £38

LATER MODELS PHONE FOR QUOTATION

WHITE GOODS
HOOVER TWINS FROM £6. HOTPOINT 1460 FROM £10.

AUTOS ALL MAKES FROM £10

SPARES! SPARES! TV PANELS

I.F. DECODER LINE 0/P POWER CONYERS. VIDEO FRAMET3

BUSH 2 CHIP 3.00 8.00 6.00 3.00 3.00 - 5.00

3000/3500 2.00 4.00 8.00 8.00 5.00 5.00 6.00

08 5.00
with sound

panel

7.00 14.00 8.00 5.00 - 5.00

GEC 2110 10.00 5.00 12.00 6.00 5.00 5.00 5.00

BUSH 718 8.00 15.00 25.00 3.00 5.00 15.00

BUSH T20 8.00 15.00 20.00 20.00 5.00 15.00

P&P 1 panel £1.50.2 panels £2.00,
3 panels £2.50 etc. Quick Despatch - C.W.O. please
ALL PRICES PLUS VAT.

CASH ONLY - DELIVERY CAN BE
ARRANGED

(0274) 688458 '91"61)4YS4WEEll
Unit 12, Wharfedale Road
M606 Euroway Estate
Bradford

OPEN MON-SAT 9-5.30
Don't forget! We are open
all day Saturday!
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TORBAY (TRADE) T.V.
Have now moved to larger premises.
Good quality small screen colour
TVs Chelsea's, 560, 207, 9000, etc.

178 Union Street,
Torquay, Devon.
Tel. (0803) 22767.

THORN 9000 PANELS
TESTED & WORKING

TUNER HEAD £4
TUNER PANEL £6
DECODER £15
POWERLINE £20
FRAME £15
Prices + VAT. Postage £1.50

GOLCAR T.V. SERVICES
Old C of E School,

Church Street,
Huddersfield, West Yorkshire.

Always All

hundreds COUNTY DURHAMS ONLY markets

stock WHOLESALER
catered

G8 520
G8 550
GEC S/S
All Hybrids
Jap

UNTESTED
From £12.00
From £12.00
From £15.00
From £12 00
From £20.00

WORKING
From £20.00
From £30.00
From £25.00
From £20 00
From £30.00

All sets sold as working are fully prepared to
the highest standards and are ready for retail or
rental.

REGUNNED
Up to 22" Delta
Up to 26" Delta
Pil & Inline

£27.00
£30.00
£45.00

2 yr guarantee

All tubes are regunned to the highest specifica-
tions. We are the best because we want our
customers to come back.

INTERTEL
Unit 27 Whessoe Road,

Darlington (0325) 486896
Co. Durham.

SPARES, PANELST.V. AND MANUALS
PHILIPS  GRUNDIG

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

'8'9001 TV Goitre
1000's of T.V.'s at tremendously low prices
mono's from£1-00.-- -- --colour from E7-00.

WORKING HYBRID £15-
`Brunswick Park FcrWeElneburyoff ict.9. M6_

TELEVISION TUNER
REPAIRS

BRITISH, EUROPEAN
JAPANESE ETC.

ELC 1043/05 TUNERS
AS NEW £4.60 inc.

MEN-TU ELECTRONICS LTD.
SALTERNS LANE,

FAREHAM, HANTS.

Tel: 0329-235116

WORKING CTV's
The Best & Cheapest in Lancashire

I.E. Decca 18" to 26" £24.00
GEC 20" to 26" £30.00
Philips G8 22" to 26" £25.00
Bush 20" to 26" 2 chip £18.50

All sets are tested & working

Many more makes & types available.
Working mono's only £3.50. Non work-
ers available.

Phone: John Powney
at Kirkham, near Preston

(0772) 683392.

Thorn 3000/3500
I TRIPLERS

Thorn 9000

UNIVERSAL
I ear guarantee 4.50 inc.

PAP

The UNIVERSAL- TRIPLERcan be used in most

G.E.C.. I.T.T.. Ne, Rank. Decca & Continental
sets.

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

OBSOLETE NEW BOXED VALVES 50 for f10.
Retiring engineer. Plus postage. Details Box TV 188.

COLOUR BAR GENERATOR
Pal Colour Generator with 11 patterns plus sound. Grey
scale, Colour Bars, Red, Green & Blue Raster, Cross-
hatch, Dors, Chequer Board, Black Raster, White Raster,
Half Black & White £75.90.

Line Transformer Tester £11.50
B/W Generator, Crosshatch, Peak White, Dots, Half
Black & White and Grey Scale £18.50
In Circuit Transistor Tester £14.25
Capacitance Meter measures 10pF to ly,F complete with
moving coil meter E14.75

S.A.E. for details. - Prices include P&P & VAT

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

Wolverhampton W1/1 3DW
Tel, (0902) 871563

Thorn Colour TVs - Most models

Decca 1051/2 (100 series)

Philips 660 etc (G11) 550 (G8 Series 05)

ASSORTED GEC/BUSH/PHILIPS/JAP etc
Working or guaranteed untested basis

Competitive prices/good cabinets/top quality
If your standards are as high as ours, we want to deal with
you - regularly!

REPOSSESSED 1V CENTRES LTD 061-273 2854
335-341 Stockport Rd, Longsight, Manchester 13.

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

insertions. I enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

CAT. HEADING Send ro Classified Advertisement Der,

NAME TELEVISION
ADDRESS

Cleaslfled Adrian:filament Room 2612,
King's Rooth Towne, Stamford
London 8E1 WA Telephone 01-261 saw
Rate
37p per word, mimimum 12 words. Box No. 70p extra.

Company registered m England Reg ter.d No 53626 Registered ()Rice Kong s Reach Tower. Stamford Street London SE I 9L5
10/84
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IRISH DEALERS
Most brand names of UHV - VHF

Colour & B/W working.

Clean sets at very keen prices.
Delivery arranged.

Quantity discount.

(SPECIALISTS IN EXPORT ORDERS)

TV TRADE SALES
E.D.I. House,

Kylemore Park West,
Dublin 10.

Tel. 01.264139 Ext 11.

BRAND NEW Monochrome 20ins 110 degrees CRT's
£10 each. 25% off Ten's. 01-897 2606 anytime.

11,1110,

0

RANK BUSH MURPHY
TV PANELS

Repair, exchange, sales service, prompt effi-
cient service. All chassis covered. New PCB
available to replace burnt 120 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.

ELECTRON GUNS OF THE
HIGHEST QUALITY

Available in many types and variations for domestic T.V., camera
tubes, industrial, military, scientific research applications, and electron
microscopes. Unmatched for quality, we have 26 years experience in
the T.V. tube industry. You can have the benefit of this by contacting:

ELECTRON EMISSION PRODUCTS LTD.,
Strangford Road, Seaham,
County Durham SR7 8QE.

Telephone: 0783 819312 Telex: 537681/2/3 ELECTRON

TRADE COLOUR TV's
ALWAYS 200 IN STOCK
Colour from £5.00 Mono £2.00

BRAND NEW VIDEOS
V2022 and V2023
VHS and BETA

Just in
20 + 22 GEC

Boxed with stand £85.00
ALL STOCK CHANGES WEEKLY

(0934) 514047/512792/27560
P&R SUPPLIES, Unit 5,
Worle Industrial Estate,

Weston-Super-Mare. Exit 21 M5.

STARLITE
ELECTRONICS

NOW MOVED TO:
WILLOWS FARM,

A13 RAINHAM, ESSEX.
Rainham 23225 also
Hornchurch 50238.

- TV TUBES -
2 year guarantee

Most types available
Japanese including Sony

Ex -Rental TVs from £15.00
Untested Panels £4.00

CANVEY COLOUR TUBES
Unit 3, Charfleets House, Charfleets Industrial Estate, Canvey Island, Essex.

Tel: Canvey Island (0268) 690577

CURRENT PRICE LIST
DELTA TUBE TYPE FROM £27.50 to £31.50
INLINE TUBE TYPE FROM £35.00
MONO TYPES P.O.A.

ALL PRICES EXCLUSIVE OF VAT.

All Tubes Guaranteed for 2 YEARS and Reprocessed
to Original Manufacturers Specifications.

ELECTRONIC SUPPLIES
MOVING WAREHOUSE LARGE STOCK'S OF COMPONENTS

TO CLEAR

Record changers 240v From E4.85 + P&P E3.00

Transcription decks 12v or 240v From11.50 + P&PC3,00

Pair speakers H13W84134 Teak From £5.00 + P&P E3,00
Pair empty speaker cabarets HI1W741)5i f2.50 + P&P E2.00
Service bench pack mod components, nuts, bolts, weshers,
leads, bulbs, magnifier plugs etc, £5.00 + P&P E1.80

Send 17p stamp for Catalogue to.
18 LEUCHA ROAD,

LONDON INALTHANISTOIN E17 or
Phone 01-521 3912 after 8.30 evenings

Trade enqurnes for bulk purchase welcome

P1802 Valve New f5.00
PL8132 Solid State Plug in replacement Module £4.50
BT106 Thyristor £0.75 BU126 Transistor £0.75
2SC643AY TransistorE0.70 R2008B Transistor £0.10
R2010/3 Transistor ....E0.10 SL901B Integrated Circuit E4.00

VAT INC. ADD £0.50 P&P

ACORD ELECTRONICS LTD
UNIT 2-3 ENTERPRISE PARK

SLYFIELD, GUILDFORD GU1 1RB

MULTISTANDARD Colour Television. LUXOR
VHF/UHF TV/Monitors to most standards, including
PAL'L/SECAM'L (UK/French) option. 20", 22" & 26"
from £280. ex VAT. PORTATEL CONVERSIONS
LTD., 25 Sunbury Cross Centre, Sunbury, Middlesex.
Tel. 09327 88972.

EAST ANGLIA SUPPLIES
Fully working colour TVs from £25.00
plus VAT straight from our retail shelves.
Most makes are available and small regu-
lar orders are welcome. Personal services
guaranteed and if we can help you boost
your rental or retail trade we would be

delighted.

Free delivery available
(only petrol charged).

Contact John, Dave or Steve at
Barry T.V. Services

on Cambridge 69215
or Ely 61462

AERIALS

PARABOLIC DISH accurate 5 foot spun aluminium
with mounts. £225 or near offer. Phone Alcester (0789)
764040.

CLEARVIEW AERIALS
Clearview have pleasure in announcing a full and
comprehensive range of signal amplification equip-
ment. For example: low noise electronically remote
controlled masthead pre -amp 1.6db noise. CH. 17-69.
Set side amplifiers, distribution amplifiers, notch filters
4 in 1 or 2 in 1 etc. Combiners for 2 UHF aerials 3db
gain or 4 6db gain. Trade and retail.

Send large SAE for our comprehensive catalogue
CLEARVIEW AERIALS,

173 Kings Road,
Kingston Upon Thames, Surrey.

AERIAL BOOSTERS
1345H/G-UHF TV next to the set fitting, gain about
20dbs, PP3 battery or 8V to 14V/working. Price £8.70.
P&P 30p.
UHF TV BOOSTER MODULE. PCB ready made up to
cover the complete UHF TV band Gain 10dbs, noise
1.9dbs, 8V to 14V/ V. Price £2.50. P&P 30p.
AMPLIFIED SET TOP AERIALS. Trebles the gain,
fully portable, price includes batteries. Price £9.70.
P&P 50p.
CAPACITOR PACKS. Mixed C280 & Electrolytics,
values from .Oluf to 500ut Price per pack of 150
capacitors £2.00. P&P 50p.

ELECTRONIC MAILORDER,
62 Bridge Street, Ramsbottom,

Lancashire, BLO 9AG.
Tel: Ramsbottom (070 682) 3036.

S.A.E. for leaflets. Access/Visa Welcome.

EQUIPMENT FOR SALE

* VIDEO FADER UNIT *
* SUITABLE FOR ALL VIDEO TAPE

FORMATS
* PRODUCE YOUR OWN HOME VIDEO
* ALLOWS TAPE ASSEMBLY AT

BLACK LEVEL
* FULL COLOUR T.V. BANDWIDTH
* MAINTAINS FULL SYNCHRONISM
* OPERATES ON 12 VOLTS DC

(P.S.U. AVAILABLE IF REQUIRED
* UNIQUE PRESENTATION
*FULLY GUARANTEED
* ONLY £59.95 INCLUDING P&P

or send large S.A.E. for full spec
* FIRST OF AN EXCITING RANGE OF

NEW PRODUCTS AVAILABLE
EXCLUSIVELY FROM:

LEAP PRODUCTS
5A London Road,

Loughton, Milton Keynes MK8 OAE
Please allow up to 28 days for delivery
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SERVICE SHEETS

TELEVISION SERVICE SHEET SPECIALISTS
Thousands of British, European, and Japanese models in stock.

Colour £2.00 Mono £1.50 (post free)
Manual prices on request.

Send stamped envelope for free catalogue and enquiries

SANDHURST TV SERVICES (MAIL ORDER)
49C Yorktown Road, Sandhurst, Camberley, Surrey GU17 7AG

30,000 SERVICE SHEETS IN STOCK
ALSO COLOUR MANUALS AVAILABLE

TV Sheets, Black and White, also Radiograms, Record Players, Music Centres.
Japanese models in stock. Curcuit diagrams only. Also Tape Recorders etc etc.,

ALL AT £3. Please forward s.a.e. Send cheque or P.O.

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

TECHNICAL INFO SERVICES - 76 Church St - Larkhall - Lanarks
(By return of post service in most cases.)

Sole suppliers of the Unique Comprehensive T.V. Practical Course and The Complete Radio Repair and Servicing
Course ONLY 0.50 each.

We stock every published service sheet plus produce more ourselves.
All service sheets are top quality, full-size sheets supplied in complete sets.

01.50 + I.s.a.e. for CTV or Music Centres - f2.50 + I.s.a.e. any others.
WORLD'S LARGEST COLLECTION SERVICE MANUALS

Can be seen at our premises any evening 4-6pm. Manuals from 1930 to the latest issue. Col + Mono TVs, Videos,
Audio, Com + Test Eqpt. in stock for immediate despatch - Over 400 dif. CTV - Over 200 dif video!

Sample CTV prices: G8 or Pye 697 or A823 or Autovox early (poor copy) at £7.50 each
Most manuals are unobtainable anywhere else.

WORLD'S BIGGEST PUBLISHER OF TVNIDEO REPAIR MANUALS
British CTV Integrated Repair System (3/5) EtI5
Foreign CTV Integrated Repair System (2/4)
Mono TV Integrated Repair System (2/6) E70
Video Integrated Repair System (2/10) £49

First figure for giant collections of circuits/layouts in binders,
2nd figure for number of repair manuals. Other items not shown.

The Complete Integrated TV Repair System - covering TVs colour & mono, British & foreign, circuits, layouts, repair
data plus much servicing data. Around £300 -worth ONLY 0220

Free 50p magazine with pricelists, etc. to every query or order - please enclose sae.

FOR FAST QUOTES - PHONE 0698 883334

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

* * * * * * * * * * * * * * * * *
SERVICE PAGES SERVICE PAGES
This space could cost you as little as £4.44
(i.e. 12 words at 37p). Complete the coupon
or ring 01-261 5846 NOW!
SERVICE PAGES SERVICE PAGES
* * * * * * * * * * * * * * * * *

FOR SALE

BEST VALUE IN SECONDHAND TV's
SETS CLEANED AND SOAK TESTED

DISCOUNT FOR VAN LOAD
DIRECT FROM SOURCES

COMPLETE
MAKES NON -WORKERS WORKING
Philips G8's, 2 chip Bush/Murphy £14 £25
Thorn 3000, 3500 £13 £22
Thorn 8800, 9000, 9600, touch tune sets etc. f25 £40
Bush 720's, Philips G11, ITT CVC 35 E50 E70
Pye 18", 22" E16 £26
GEC Solid State, all types E16 £28
Japanese, Hitachi, National Panasonic f15 E28
ITT CVC 5/8/9 £14 £28
Decca Broadford £10 £20
GEC/Pye Hybrid E5 £10

Mono in batches of 20 at E2.00 Other makes available on request. Discount for quantity
SPECIAL OFFER! Thorn 3500 26" E5
Philips G8's 26' £5 Pye 205 26" £4

T.V. PANELS
MAKES

T.V. PANELS

* Tubes tested all sizes at £8.00 each
* Good quality stands at £2 00 each

T.V. PANELS T.V. PANELS

IM.Zrrl7MFRTMMIMlrTrgrCM=MMEMMirMCMI
1117 2717/C7M111011111111E111EUMEMZELIIIICIIIISLIIIMI=HZEIZEM
MEMINMEMM:MENNIEIIIIIMMIENIMEMEMIKEIIIILIIIMEN

19147AMMEEMMIIIHIMIEMNIMMMMIIMEININIMINIENIMMEIMMIIIMILMM
FOITEIMONIMMM=111111111KEMMMINIIIIIIIMILINIINMWMMIIIMIIIME9=11
itiornonimmmilimmmiimmilMENimmlwAlluNLINNWAMMERm
* W Working fully tested panel * Express delivery, sublect to availability ELASTIC
* N/W Non -working panel * Add 15% VAT P&P 1 panel 1.50, 2 panels 2.00,3 panels 2.50 etc YARN

SABA CO LTD., Elastic Yarn Buildings, Derby Road, Sandiacre, Notts. Tel: (0602) 391555.

Thom 39:0

FOR SALE CONTINUED

THANDAR SCI10 10MHz Scope a.c. Adaptor and
manual. £100 + post. Tel. 021 459 9011.

TOP QUALITY TELEVISIONS
SCOTTISH TRADERS

* Wide range of CTV's in good working order
from £25 e.g. Thorn 3500, 8500, 8800, Bush,
Philips G8, GEC S/S CTV etc.

* Plenty of working and complete non -working
sets at competitive prices.

* Ready to sell or to rent.
* Simi& Offer Bush quantity of over 10 at £5

each.

For further information telephone
M. S. VISION

72 Robertson Street
Glasgow.

Telephone: (041) 221-2146.

PATTERN GENERATOR PROGRAM for Spectrum
16/48K. Colour Bars, Crosshatch, Dots, Chequer
Board, Red, Green, Blue, Black, White Rasters. Send
£3.50 for tape to GW TV'S, 1 Eachard Road,
Cambridge CB3 OHZ.

TELEVISION 1969 TO DATE. Various Service Man-
uals, bits/pieces. Reasonable offer secures. Phone
Portscatho 684 evenings.

TELEMECHANICS TELEMAX 2352 Projection TV
early 1950's, any offers. Phone 042129 2394.

BOOKS AND PUBLICATIONS

FULL SIZE TOP QUALITY service sheets £2.50 +
I.s.a.e. CTV/Music Centres £3.50 + I.s.a.e. Repair data
almost any named TV/Vide6 £10.50 inc. circuits.
L.s.a.e. brings any quite free magazine/pricelists. TIST,
76 Churches, Larkhall, Lanarkshire. Tel. 0698 883334.

"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. 042355885.

RADIO AND TELEVISION SERVICING BOOKS.
New 74/75 £15. 76/77, 77/78, 78/79, 79/80, 80/81,
81/82, 82/83, 83/84 £22.50 each. Free delivery. U -
VIEW, 29, Warmsworth Road, Doncaster. 0302
855017. Callers ring first.

VIDEO

VIDEO RECORDERS
VHS 125 Betamax £100.

Colour TVs £12.50.

SMITH'S ELECTRONICS
43 Park Parade, Harlesden, London NWIO

01-965 1230 01-961 3997

ARE YOU A TV ENGINEER WHO WANTS
TO KNOW ABOUT VIDEO RECORDERS?

THEN YOU NEED

"DOMESTIC VIDEO CASSETTE
RECORDERS A SERVICING GUIDE"

by S. R. BEECHING

Available for only £15.50 inc. p&p

From: NEWARK VIDEO CENTRE,
108 London Rd., Balderton, Newark, Notts.

Tel: 0636 71475 ACCESS OR VISA

* * * * * * * * * * * * * * * * *
SERVICE PAGES SERVICE PAGES
PLEASE MENTION TELEVISION WHEN
REPLYING TO ADVERTISEMENTS.

SERVICE PAGES SERVICE PAGES
* * * * * * * * * * * * * * * * *
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MISCELLANEOUS ELECTRON GUNS WANTED

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now. Phone C.W.A.S. ALARM 0274
731532.

QUALITY AMERICAN Electron Guns TV & VDU
etc. Technical advice. APEX ELECTRONICS 0602
813329. Sole UK & European distributor.

SITS VACANT

RADIO, TV,
ELECTRONIC SERVICING

Don't do it -teach it!
You had a good trade training,
you've spent the last five or more
years working and gaining
practical experience, where do
you go from here?
One answer is, down to the
Skillcentre in Deptford, South
London where we'll train you to
teach your skills to others.
It's a fascinating and rewarding

MSC
Manpower
Services Commission

opportunity with the satisfaction
of helping others and an inclusive
salary which starts at £7,762
rising to £9,210.
We may even be able to help
with relocation expenses if you
need to move home.
It's easy to find out more -
just phone Jill Whitehead
at the Manpower Services
Commission on 01-836 1213
extension 211.

07/STA SV .71e!ping you to help gruimelf.

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.

SONY 13" TRINITRON and 14" 370LHB22 Tube.
Also colour portables any condition. Potters Bar
73195.

VHS VCR's
WANTED

QUANTITIES PURCHASED
WOLVERHAMPTON (0902 405103)

When replying to Television
Classified Advertisements
please ensure:

(A) That you have clearly stated
your requirements.

(B) That you have enclosed the
right remittance.

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

(D) That your letter is correctly
addressed to the advertiser.

This will assist advertisers in
processing and despatching
orders with the minimum of
delay.

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.

TM/ W'TON)
32 TEMPLE STREET,
WOLVERHAMPTON (0902) 773122

COLOUR
THORN
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TEL -X BLACKBURN
FOR THE VERY BEST IN
TELEVISION DISPOSALS

Decca Thorn

Philips ITT

Pye Bush

GEC + Remotes

HUNDREDS TO CHOOSE FROM
WORKERS FROM £25.00
Off the Pile from £ 8.00

* * * * * * * *
DELIVERIES ARRANGED ON QUANTITY

TEL -X BLACKBURN
Unit P3, Roe Lee Industrial Estate,

Whalley New Road,
Blackburn, Lancs.

Tel: 0254 679984

1,000 EX -RENTAL
COLOUR TV's AVAILABLE

Philips 550's £18
Pye Chelsea Series £15
GEC s/state £15
ITT Hybrid £14

Mono (single standard) £2
Philips 1700 VCR's £20
Various Beta VCR's £50
All above subject to V.A.T.

Free delivery London area

* SPECIAL *

Philips 520's £14
Pye 725 £15
Japanese £18
Decca Bradfords £12

MIXED LOADS DELIVERED DIRECT FROM SOURCE

UNTESTED AND INCLUDING WORKERS £15 + V.A.T.

ALSO STANDS, PANELS, TESTED TUBES

SOUTH LONDON
TELEVISION

Mission Hall, Southey Road,
London SW19.

Telephone: 01-543 5437

If an
advertisement

is wrong
were here to
put it right.

If you see an advertisement
in the press, in print, on
posters or in the cinema
which you find unacceptable,
write to us at the address
below.

The Advertising
Standards Authority.

ASA Ltd. Dept 3
Brook House, Torrington Place.

London WC 1E 7HN

                        
 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

 ALL MAKES IN STOCK AND GUARANTEED 
COMPLETE

The only wholesaler with a
 guaranteed single price. If the sets 
 work or not our price is the same!

Free delivery to the London area.

 Telephone 01-739 2707 - 
NOW!

 Philips VCR 1700 with new boxed .
 B hour cassette and mains lead

£45. Single standard mono's £3. 

PHILIPS 22" (Model 520) Parcel of ten £15
PHILIPS 22" (Piano Key 550) Parcel of ten £20 

JAPANESE MODELS 18"-20" £30

FREE DELIVERY TO THE LONDON AREA!                        

DISPLAY
ELECTRONICS
UNIT 4, SWAN WHARF,

WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.

UXBRIDGE 55800

Your Accessible Regunner
M25 UXBRIDGE

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

Up to 22"
Up to 26"

*Multipole 30AX ADD B.
'Specials' may have a gun surcharge

1984 PRICE LIST
Delta types

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

110° up to zr £42
110° up to 26" £45

In -Line types
£46
£49*

QUALITY CHECK LIST
 BRAND NEW GUNS
* HOT PUMPED
* RF BOMBED
* PULSE FLASHED
* EMISSION STABILISED

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

TRADE IN GENERAL
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All diodes at 10p or
less in this list 20 of
one type 11.00

OA 47 _SP
OA 90 5P

IN 60
IN 541 Sp
IN 914 3p
IN 2069a 10p
IN 2070 10p
IN 4001 3P
IN 4002 3p
IN 4003 4p
IN 4004 411
IN 4005 4p
IN 4006 4p
IN 4007 Sp
IN 4148 x40 £1
IN 4448 x40 /I
IN 4722 10P
IN 4751 IOP
IN 5235 109
IN 5254 10P
IN 5349 10P
IN 5392 10p
IN 5928B 10p

IAV 30 10p

IM 72Z55 10p

IR 106a 20p
IR 3051 lOP

IS 164 10p
IS 921 10p
IS 3011a 10p
IS 3072a 10p
IS 5024a 50p
IS 5030 50p

ITT 921 10p
ITT 923 10p
ITT 1075 10p
ITT 2001 10p
ITT 2002 10p
ITT 4150 top

ZE 1.5 on
1"`"

ZF 3, 3.3, 4.3, 10. 11,
12, 15, 33, 43, 47, n_82 1'v
ZPD 3.9, 4.7, 5.6, 110,0p
47

ZPY 8v2, 12, 16, 24
43, 47, 56 lop

22 f 6,ZTK
33 gZTIC j

ZIT( 33a jp-r
""."

ZW 13 12p
ZW 27 ft,,

ZW 4-3 lien-.'

ZW 310 1-01

ZX 68 3°P

ZY 47 10P
ZY 72 100

AA 113 10P
AA 119 Op
AA 144 IOP

BA 102c 1011
BA 157 Op
BA 159 P
BA 173 Op
BA 182 Op
BA 201 Op
BA 202 OP
BA 243 OP
BA 248 Op
BA 316 511
BA 318 Sp

BAV 10 10p
BAV 21 10p

BAW 21 10p

BB 103 109
BB 105Ax12 12
BB 105B x12 11
BB 105G x12 11
BB 121a 10p

BRC 83c13 10p

BZX 46c22
I5PBZX 61 9-1

BZX 61c110 (6';
BZX 61c20 10p
BZX 61c30 1011

BZX 61c220 10"p
BZX 70c6v2 gp
BZX 70c12 20
BZX70c33 Sp
BZX 79c3v9 4v7, P

5v1, 5v6, 6v2, 6v8,
7v5, 11, 12, 30,
47 10p each
BZX 83c4v3, 5v6,8v2, 12, 13,24,ZTX
27, 33 eirch
BZX 84c6v8 x10 30p
BZX 85c8v2 ipp
BZX 88c0v7, 3v9,
4v3, 6v2,
8v2,12 10p each

IA/1600V 10p

CV 8617 10p

Min 12 voh Relays 7Sp ZTX 384 10p
ZTX 451 10p
ZTX 550 10p
MI 2253 60p
NUE 3040 60p
MJE 2209 10p
SP 8385 5011speakers

PHILIPS DIY HOME SECURITY ALARMS KITS
Send for details. Prices £54 to £112.

Y 716 10p
Y 729 30p
Y 730 10p
Y 827: 6A/1KV 20p
Y 860 30P
Y 933 _SP
Y 969

55P...._y997
....'"PR 1038 rn!R 1039 80p20PR 2009 ""P

R 2010b LI

R 2029 50p
R 2210 60p
R 2257 60p
R 2265 50p
R 2305 50p
R 2306 SOP
R 2322/2323 pair 8011
R 2323 13PR 2396 50p
R 2461 80o
R 2030 50p-

R 2443..13D124 op
82737 40p
R2738..TIP41 30p
R2775=T11341c 40p
R3129-TIP47 40p
S 2008b 80p

10 Mixed
TV & radio speakers

15 + 12 post
Philips GP422.4CH

(£40 cost) £6
2OAX GEC Split
Diode lead £1.00

11

4700/10v x 10 SOp
68/16 x 10 SOp

Stereo Dynamic
Cartridge GEC Dynamic 20AX

Convergence

Voltage Regulators
+5V/UA78P05SC 30p
-5V/LM79MO5CP 25p
-8V/79M08c 3011
+6V/78M06c 30p
+lOv/78LA10
LM 337 30p
LM 342/18 30p
LM 340T 5.0 sop
+12V/LM 340T12 sgp
+15V/78M15 15p
+18V/MC78M18 2pp
+24V/78M24 30n
MC 7724,,p 40`p

MC 7824 40p
TIS go 10p
TIS 91 2011

TIS 92 20p
TIS 93 20p

150/16 x 10 50p
47/25 x 10 50P

220/25 x 10 30P
12 Volt Aerial Changer

C2233H-R223GH
£2.00

1/250 x 10 50p
over Relays £1

Mullard Broadband
8000/30v sop
470/40v x 10 £1 GEC Hitachi R.F. power modules
22/100v x 10 £1

100/350v 70p
400/350v 70p
.47/500v 25p

1/600v 25p
.022/11tv ipp

V/Cap tuner, after 1979
Senes 186 Push Button Unit for
GEC 2100 Series
Replacement for Touch
Button Unit £12

VHF. BGY33 £15
UHF. BGY22E

ES PT4236C
£5 PT9783

Various Tools and Accessories
Philips £1.00

Philips Neon Lamps for TV sets 5p

Freeze £1.00

Foam Cleaner £1.00

Contact Cleaner £1.00

12 Volt Lorlin Full Remote Relay Switch £1.00

Mains timer. 13 amp - up to 2 hours: easy to use, plugs into socket £3.00

Seib:nape PVC Electric Insulation
25mm x 20M SOp 50mm x 20M 70p

ITTcvc £8.25 Chassis £40.00

SPECIAL OFFERS UNTIL OCTOBER
10 x Gll Cap 470/250 £15.00

Soldering iron 6v/23w £2.50

Weller solder iron 15 watt/25 watt £5.00

2 way baby alarm/intercom with long leads £5

Phillips universal battery tester/charger, fuse/bulb tester To Clear £4

Eisenmann NICAD CHARGER 5.5V/150 ma £2

12V Nicad pack. "AA" £2.50

Hitachi 7.2v/1.8A Nicad pack £6.00

Hitachi TP 007 Battery pack 7.2v/1.6A £7

Hitachi Silver Oxide Battery G13 UCC357 IEC SR44 1.5V tiOp

70ML Silicone Sealer (clear) £ I,

100 Coax Plugs £10.00

De -solder pump + 2 noels £5.20

Plastic box for i.c.s with anti -static pad 6"83"X1" 75p

Can of handy oil 'mobil' 40p

Flat Red LED 12p

500gm 60/40 solder reel £7

aearweld glue pack 30p

Dual Wu meter -20 - +10db 11

3 x C90 Cassettes 70p

K30 thermistor 232266298009 75p

CB Radio transistor
16119 2N40v.50Meg

S for El.

U 19885 40P
U 3832 1Sp
U 3845 15p
MR 508 10P
MR 501 10p
MR 502 10p
BCW 71R 30p
BYF 1202

l0BYF 1204 10p
BYF 3126 40p
BYF 3214 40p
BYX 10 6p
BYX 36/600 35p
BYX 38/300 2SP
BYX 55/350 10p
BYX 55/600 (Bead) iOp
BYX 71/350
BYX 71/600

20P
50p

BYX 72/300 sop
BYX 36/600 SOP
BYV 9513 10p
BVY 95C I2p
BYZ 106 SOP15p

BPW 41
BYW 56 2A/1000v Gil Op
BZU 15/24 S4P
BZY 93c75 50p
BZV 15/18 sop
BZV 15/30 3011
BZW 70c6v2 10p
BZX 79.3v 1111
Bush tbyristor RCA 76122 £1
ITT computer bookset 2020 f.2
G8 20 turn 100K pot up
Transformer 240v/20v-
500Ma
Viewdata torroidals

71
CVC 20 tube base 12
Tube Base Rank & GI 1 11.20
Sankyo tape motor 75p
Swiss made 25Orpm/240V
motor very small 7Sp
Mono scan coil 110° small
neck 11.50
Infra red led
LD57CA 1SA
Mono scan coil
G 8 transductor 11
AT 4041/41 transductor 11
2K5 Lin pot with
40rtun spindle 20p
1982 Hitachi Ae isolator 50p
Mullard FM decoder 1401 11
Philips service pack, flat films,
57 condensers 56nf-2.2uf 12
VHF 3 Transistor rotary tuner
DX -TV 11
15K-20 turn pots 20p
Thorn panel 6x100 pot +
changeover switch (Irish) 50p
Battery converter TA 75 for
colour TV. 12/24v Thorn
3787 16
Thorn 3500 2A at out 7Sp
Stereo GEC amp 20 watt + pre-
amp with 4 pots + mains power
unit with circuit £6

BU 105/04 80p
BU 108 £1
BU 124 50p
BU 126 POP
BU 180a 65p
BU 204 7°,?BU 205 ''BU 206 £1
BU 207 £1
BU 208 sop
BU 208 on heat sink 700
BU 208A nig
BU 2080
BU 222 II
BU 326 11
BU 407 60P
BU 426V
BU 500 frin!
BU 508A ".`"BU 526
BU 807

72
BUX 84 sop
BON 84
BUY 71 3111!

TIC 106a 30
PTIC 116m 40p

TIC 116n/Y 1003 35p
TIC 126N OOP
TIC 206m' 30p
TIC 225S 40p
TIC 226E 40p
TIC 226m 30P
TIC 236m 30P
TICV 106D
(TI

912A/400V) l'P
TIP 30 iliiP

TIP 30A 35;
TIP 30B am
nP 30C 4,6
TIP 31 30p
TIP 32 25p
TIP 33B 50p
TIP 33C 70p
TIP 34A SOP
TIP 343 601,
TIP 34C 7.2PTIP 35B '"PTIP 35C
TIP 35D 8070;

TIP 36 sop
TIP 36C 70p
TIP 41B 40p
TIP 41D 70p
TIP 42/BRC 6109 30p
TIP 48 40P
TIP 49 3,0,

.'TIP 57 ,..."P
TIP 100
TIP 102 'AP

TIP 112 gopP

TIP 115 50p
TIP 117 50p
TIP 120 35p
TIP 125 35p
TIP 130 30p
TIP 131 25p
TIP 136 30P
TIP 140 SOP
TIP 147 50p

411; 6402955
50p
35p

T 6032 30p
T 6036 40p
T 6040 40p
T 6047 40p
T 6049 40p
T 6051 40p
T 6052 40p
T 9004 400
T 9005 40P
ZTX 102c 1011
IN 1070 lOp

10p
109k SP

ZTX 213 Sp
ZIX 341 10p
ZTX 342 lop

75R/25 Watt 25p
18R/11 Watt 25p
120R/17 Watt 20p
Front End Music Center. VHF/
MW/LW 13"x3r 0
Output Stage for music center 15

SONY 1400KV Chrome Panel 16
SONY 1400KV Tuner unit 13.50

100 Fuses £2.00
100 W/W Res. £1.50
BF 199 20 for £1
10 x 20 Turn 100k pots. Rank 12
Thorn 9 volt power supply regulated £3.00
BF 470 20 for 12
20 Slider Knobs 70p
6 Mixed UHF Aerial Isolating Sockets,
some with long leads. Fit TIT, GEC,
Philips, Pye £1.00

SONY 1400KV Touch button unit £3.50

Texas Viewdata Decoder VDP 12/80
Issue 3 with all IC's £10.00

Mixed Packs
T066 12 Power Trans RCA 16182 NPN
Replacement for BD124 and Mounting
Kits £1.00
50 Mixed AC series Transistor 14.50

Quantity Reductions
BY204/4 25 for £1.00
BY206 25 for £1.00
W005 bridge 20 for E2
011 touch button red 6 for £1
BY298 3 amp/fast/R 20 for £1.50
BD239 20 for 12.00
MR856 25 for ELSO
BU126 10 for £6.00
BU205 10 for £8.00
BU105 10 for E6.00
2SC2122A 10 for £8.00
BF458 10 for 11.00
BD136 10 for £1.25
BF224 20 for £1.40
0A90 40 for £1.00
BYX10 100 for £4.00
KT3 multicaps 10 for £7.50
50 Ceramic Condensers £1.50
Mixed Mounting Kit for Power
Transistors SOp
300 Condensers £1.50
300 Resistors /1.50
150 Electrolytics £2.00
15 Bulbs 40p
Antistatic Discloth 5 for £1
100 Diodes £1.50

15 Panel mount rocker switch 250V/
10A 11.50
25 Panel Mount Bulbs & Neons £1.50
10A £1.50
Mixed ribbon cables £1.00
25 LED red/yellow/green £1.50
20I/C Holders £1.20
20 Large LED Red £1.00
20 Small LED Red £1.00
10x20 Turn 100K Pots £1.00
100 Transistor £2.50
20 Convergence Pots 80p
100 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 pressto make switch 70p
40 Pots £1.50
10 Gun Switches 50p
5 Tube Bases £1.00
1,000 Diodes, Condensers, Resistors on
Bandolier £2.00
Lucky Dip 600 gram £1.00
Jungle Bag 5Kg £3.00
20 Knobs £1.00

SPECIAL OFFER
Dap-TTT etc.

FE04/1/250AC/4
Mains filters

(grey type) x 4
11

BRIDGES
SKB 2/08 L5A 30p
KBL 005 30p
KBL 02 30p
KBp ea 30p
W02 15p
W004 IS
WOOS 20p
GEC remote panel. Main
transformer 3/ic SAA 1025/SN
74141/IBA 231 16
AT 2076/35 17
AT 2076/55 GEC split diode
transformer 110
AT 2048/11 LOPTI
Mullard 12.50

SPECIAL OFFER CVC 21
Chassis complete 135
Computer Transformer
20v/2.25A; 20v/1.5A;
17/.5A; 19/.5A; 28/.05A 13

SENDZ
TO ORDER

COMPONENTS
SEE BACK PAGE

40 Pots, r+6mm spindles for audio/TV/3
20mm Fuse Holders
Chassiount
IN4001s /6M 100 mixed

20 for £1
/2.50

EHT Diodes, small 20 for £1
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SENDZ COMPONENTS
TO ORDER SEE BACK PAGE
Thorn Spares

9000 Frame panel
9000 Cyclops panel
8000/8500 timebase panel
8800 convergence panel
8500 convergence panel
4000 Chroma
4000 Power supply
1600 Mains lead, switch
3500 6 push button + cable
form
T605 1vNPN T066 80v/6A
9000 Sound output panel
3500 Focus unit
3500 Mains Trans
3500 tamp thermal cutout
3500 IF panel
3500 Frame panel
3500 Line panel
3500 Al Diode

£8
£1.50

£8
£6
£6

£20
£3

£1.50
10p

£1

£1.50
E4

75p
£2
£3
£3

20p
Export 3500 IF panel £2

IC board with set of SN74LS LI
4000 Tube base £4
3500 Al pots 50p
Beam limiter panel £1.50
3500 Power panel with Y969 £1
3 Way regulated adaptor 240V
6V/7.5/9V/300mA £3.50
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 Push button for CVCS ITT £8.00
KT3 12 Push button unit £2.00
KT3 (Export) 12 P.B.0 £2
6 Push button Unit Thorn £1.00
6 Push button unit for GEC 2040
and ELC 1043/05 £6.00
Hearing aid unit £3
6 Push button unit PYE 713 £7.00
7 Lamps for P.B./Unit 10p

BY 237 5p
BY 254 10p
BY 255 30p
BY 298 10p
BY 299 10p
BY 406 8p
BY 527 20p
BY 407a 111p

BY 602 10p
F 247 10p
XI( 3102 50p
)(IC 3123 50p
Hitachi 2A/1500V metal case wire
end 20p

Thorn Mains Isolator unit for 70-800. Ex -speaker £2
NEW GEC 20AX Power Supply Switch Mode £12.00
Complete new GEC portable chassis M1201H/M150IH with P.B.U./
v.cap/LOFTI
Field + Jungle panel for GEC 3133/3135 £1.50
GEC 2110 fine panel with transformer £7.00
GEC 2110 tuner unit + IF Panel £12.00
Pye/Chelsea Line op panel £12.00
Pye 713 IF panel and tuner £7.00
Pye 713 Chroma £10.00
Pye/Chelsea Timebase panel with LOPTI £10.00
Pye 731 Frame Panel £5.00
Pye 731 Convergence Panel £5.00
Pye 731 line 0/P panel with transformer + tripler £12.00
Pye 731 Chroma £10.00
Pye 731 IF panel + tuner £10.00
Pye 607/205 Line panel with transformer £10.00
Fye CDA/205 panel £6.00
GEC portable chassis + LOPTI 2114 New £4.00
Thom 3 7 3 chassis 9.75
Hills 520 multilneter + case. 20,000f1/volt, fuse diode protected + logic
test facility. 10meg/1200 volt £19.50

20.AX
GEC Degausing Panel 809 with
P'137 £1.00

Line Transformers
G8 Symmetry Coil £2
G8 Trans. Philips £6
G11 Split Diode £12.00
CVC820 Split Diode ITT £10.00
Thorn B/W AD5308F + Stik +

GEC 2040
GEC 2110
Mallard AT 2036
Pye 169 Line Trans
Pye mono
Rank mono T704A
CVC20 ITT

£3.00
£7.00
£1.50
£3.00
£3.00
£3.50
£3.50

CV 2 rrr £7.50
GEC Portable GIOT2041 £3.00
GEC Portable GIOT2046 £3.00
EHT Split Diode Leads ITT £1.00
EHT Cable/Metre 20p
Ex panel "14" Fidelity portable £5

Mains Droppers
G8 2R2+68R
G8 47R 15 watt
Pye 731 3+56+27R

Thorn 50/17/1K5
120/20/20/48/117
270/10/6 for Thorn 4000
18/320/70/39
Thorn 50 -40R -1K5
Ae Socket & Lead
GEC, ITT, Philips, Pye
7 x31 Thorn
Rank Toshiba Tube Bases

£1.25
75p
50p

£1.00
£1.00

50p
E1.10

50p

25p
£1

30p

Speakers
6x4 G11 25 ohm
5}x24 3 ohm
5x3 80 ohm
5 x 3 50 ohm
5x3 35 ohm
6 x 4 15 ohm
7x3 70 ohm
5x3 Bohm
7x3 16 ohm
5" dia 16 ohm
5" dia 8 ohm
6r dia 4 ohm
6r dia 3 ohm
2r dia 8 ohm
3" dia 8 ohm
4r sq. 15 ohm
KT3 speaker
3" dia 15 ohm

70p
£1.00

70p
50p
70p

£1.00
£1.00

70p
£1.00
£1.00
£1.50
£1.50
£1.50

75p
75p
75p
75p
60p

K30
OF -550
OF -513

10p
10p

Diodes
BY 127
BY 133
BY 134
BY 164
BY 176
BY 179
BY 184
BY 187
BY 190
BY 196
BY 198
BY 204/4
BY 206
BY 208/800
BY 210/400
BY 210/800 10p
BY 223 60p
BY 224/600: 4.8A/600v bridge50p
BY 226 15p
BY 227 15p
BY 228 20p
BY 229/400 30p

International Rectifier EHT Diodes
6A/600V Stud Diodes 20p
6A/1000V Stud Diodes 20p

10p
10p
10p

25p50p

40p
25p
10p

30p
40p

10p
8p
Sp
8p
50

Triplers
8500 Triplers
11 TEZ Rank
G9 Philips
GEC 2110
3500 Thorn
9000 Thorn
9500 Thorn
2040 GEC

Decca 80 100
Grundig TVK 52
11TBQ Pye 731
11THY
D22 for Pye IF colour
portable £4.00
LP 1193/63 £4.00
BG 100/41 £3.25
BG 100/61 £3.25
KT3 BG200/43 £3.50
T/text ultrasonic rec'r panel £14.00
Video cassette lamps on lead.
12-I4V. 50p or 3 for £1.00
20 for £5.00 200 for £25.00
GEC 8 touch unit assy complete
with all I.C.'s + pots £4.00
G11 E.W. coils £1.00
Gl I Transient Suppressors
245V 10 for £1.00
G11 Scan Coils £5.00
GI 1 100K tuner pots 12 for £1
KT3 IF panel £6.00
KT3 line OSC transformer £1
KT3/K30 infra -red receiver
head £3
K30 drawer unit with IC's
(home) £10
K30 drawer unit with IC's
(export) £10
KT3 AE Sockets 25p
KT3 receiver panel £8
KT3 line driver transformer 50p
Decca 80/100 IF panel
NPN PNP 80V 6 Amp TO66 O.P.
Trans. pair 25p
5 button touch tuner BBC1/2
ITV1/2 video with is SAS 560T/
570T £7.00
Control panel 5 sliders + mains
lead £1.50
GI 1 8 touch button unit replaces
old 6 P.B.U. £24
Tube base + base unit for 820
Euro chassis £4.00
GEC Line 0/P Trans. & Rec Stick
for Portable £3.00
CVC 20/25/30/35/40 decoder
panel £10
CVC 20/25/30/35/40 decoder
panel (untested) £5
CV,C 40/45 IF panel £5
40K Transducer 50p
PHILIPS NE511N 11.20
LM337M Reg. 30p
20 GEC Black Spark Gaps £1.00
G11 Line Driver Transformer 35p

£6.50
£3.00
£4.00
£4.00
£3.50

£5
£4.50
£3.50

GEC TVM25 Tripler £2.00
Universal Tripler 15.00
TVK 76/9 £3.00
G8 Philips (Mallard) with cap

£4.50
£4.50
£2.50
£3.00
£4.00

KT3 Front Panel Control
Assy. £2.50
BTW 30/50 50p

NEW MULLARD TELETEX
Decoder Panel (VM6230) £15.00
Panel 6101 £15.00
Panel 6330 £15.00
G8 Tuner Unit + Panel £6.00
G8 Convergence Panel

U Line
late

e&P Panel
£12.00
£12.00

G8 Power Supply £6.00
G8 6 SlopingiBU £8.00
G8 IF & Chroma £12.00
G8 Chroma £6.00

Gil IF Detector £3.00
GI 1 Selector gain module £3
Complete CVC 825 Chassis (both
panels £40.00
AEC V/Cap Resistor Unit UHF with
I,C SAS660 SAS670 £3.00
Z714 RANK IF Panels 6MHz 1 LC.
SL437F £3.00
Z909B RANK IF Panels
Export 5.5MHz 2 I.C.'s
TBA1205B TCA2705Q £2.50
Z743 RANK IF Panel
Evort 5.5MHz 3 I.C.'s
TRA750+SC9504P+
SC9503P £1.50
Pye Gll Front panel with
transducer, pots, tuner pots, 6 pb
switch+lead £5.00
GEC V/cap VHF/UHF tuner and
IF+ sound 0/P PC 706B3
(Export) £12.00
GEC Line 0/P PC 659B3 £6.00
GEC Power Supply (Export) £10.00
G11 dynamic correction panel £6
CVC 20 Front panel with sliders +
mains input panel £4
CVC 40 PUSH BUTTON ASSY
with sliders: complete with lamp assy
+ pots £14
CVC 5 Mains on/off + 5 pots £2
Universal Focus. Fits Pye, Thorn and
Decca Units.
Large Type 75p
Decca Small 75p
KT3 Focus Unit 75p
K30 Focus Pot 75p
CVC 32 Focus Unit
Focus Rod
Gil focus 1225.4
ITT Small for use with Split
Diode 50p
TV11 50p
Remo TV12SP 50p
TV13 50p
TV14 50p
TV18
TV20 lea
TV45 50p
Thorn 14/1500 rec stick 5p
16 Button Key Pad 1 to 0 + + #+
4 blank (Cherry) £3.00

Condensers
470/16
1500/16
3300/16
10000/16
15000/16
3300/18
47/25
470/25
680/25
1000/25 Radial
1500/25
3300/25
4700/25
5000/25
3500/30
470/35
2200/35
100/40
220/40
400/40
1250/40
1500/40
2500/40
1000/50
1250/50
2000/50
3000/50
3300/50

6p
20p
20p
25p
50p
20p
5p
5p
5p

10p
lOp
20p
25p
25p
20p
6p

25p
5p
5p

20p
20p
20p
25p
20p
25p
20p
25p
25p

TELETEX DECODER
I.C. SAA 5051
I.C. SAA 5042
I.C. SAA 5030
I.C. SAA 5020 etc. £18.00

DISPLAYS
4040 Clock £1
7seg Red LED 50p
2 digit LED 8.8 50p
2 digit LED +1.8 with panel +
MC14511 £1.00
4700/63 £1.50
250/64 10p
3300/70 50p
.1/100 5p
1/100 x 10 30p
22/100 10p
4.7M/100 5
470/100 20pp
2000/100 70
4700/100 75pp
47/160 10p
800/50 160 50p
.1/2 Pulse 5p
GI 1 0.47/250 10p
2,2 250v 10p
3n3/250 A.C. 10p
.33/250V 20p
.39/250V 15p
4n7/250 tested 5KV 25p
.91/250 35p
.91/400 30p
22/250 15p
47/250 10p
100/250 20p
Gil 470/250V £1.75
GEC600/250
700/250 60£c
800/250 40p
32/300 20p
4350 5
8/350 8pp

12/300 10p
4.7M/350v 10p
16/350 25p
33/350 20p
50/350 10p
220/350 30p
300/350 40p
400/350 50p
10375 10
22/375 15pp
220/385 75p
330/385 CVC 820HT 60p
0.1/400 15p
KT3
.56IC/400E/Wv 20

.39/400 20p

4711./400 lop
.22/ II 10p
8/400 15
33/400 20pp400 40
394K/400V 20p

475400 2550

40p
p

0.1/600 15p
.047/600 15p
0.047/1000 10p
0.01/1000 10p
0.1/1000 10p
.15/100 2
.47/2500V A.C. 100pp

.0011C/1250 10p
0.0047/1500 10p
.005/1500 10p
.0105/1500 10p
1n8/1500 15p
2n0/1500 10p
2n2/1500 15p
G11.11000/1500 I5p
.01/1600 15p
G11.8200/2KV 15p
0.1/2KV 20p
1n/2KV 15
3n09/2KV 15pp
0.0015/2KV 10p
5n2/2KV 10p
6n2/2KV 15p
2n0/2KV 15p
2n2/2KV 15p
7500pf/2KV 10p
4n7/2KV 15p
8n2/2KV 15p
0.0082/2500 15p

150/3500
1800/4KV
4.7nf/SICV
170/8KV
180/8KV
210/8KV
1000/10KV
210/12KV
1000/12KV
1200/12KV

10p
5p

10p
10p
10p
10p
10p
10p
10p
10p

Multi -yaps
470/250 Gli 10 for £15
Thorn 3500
175/100/100/350v £1.75
KT3/200/25/25/385v £1.00
300+300+150+100+50MFD
350V £2
47/220/350v
150/150/100/100/100/320v

4225000/4/2205/13025t3v

150/200/200/3004
400/400/200v
300/100/100/16/275v
100/200/325v
150/150/100/375v
3100500/3/200000/100/30,/32/32/300v

Jelly pot Thorn 00D4/013
150/L50/100/100/320v
100/350 + 300/200/100/16/
275v
300+300/300
225+25/380
200/100/100/3504
500/500/25v
150/150/100/300v
200/150/150/30134

I F1' Panels
CVC 40/2 Chassis, new £30,
complete £20.00
CVC 820 Line 0/P Panel
CVC20 Mains Panel £3.00
ITT 8 & 6 Push Button Unit £1.00
CMA 10 £2.00
CMA 11 £2.00
CMA 30 £2.00

£1.50cmCMcA 1400/2

£5.00
CMC 16 £4.00
CMC 38 £8.00
CMC 45

CMC 457
£1.0050.

M 2 £15
CMC 57 £6.00
CMC 58 £8.00
CMC 59 £8.00
CMC 67 £3.75
CMC 67/2 £4.00
CMC 68 £4.00
CMD 12 £10
CMD 32 £5.00
CMD 33 £5.00
CMD 40 £5.00
CMD 41 £5.00
CMF 25 £2.00
CMF 26 £2.00
CMF 40 £2.00
CMH 10 £1.50
CMH 31 £1.00
CMK 12 (untested) £4.00
CMK 30 (untested) £4.00
CMN 20
CMN 21
CMN 40

50
£1.50
£1.00

CMN 45
2CMP 10 £2.00

CMP 11 £4.00
CMP 40 £2.00
CMS 11 £2.00
CMS 40 £2.00
CMU 12 £10.00
CMU 14
CMU 30 £7.00
CMU 45 £7.00
CMZ 30 £5.00
GMA 90 £5.00
GMC 120 £2.50
GMR 64 £5.00
TMN 2

20 £2. £00VCA
VCA 21 £10.00
VMC 26 £3.00
VMC 34 £5.00
VMC 44 + 45 £4.00
VMC 51 £5.00

,gr
50p
50p
70p

£1.70
£1.50

£118
2.00
50e

£2.00

£2.00
£1.00

£7.015N
50p

;.0g

0770/HV34 6KV 3 for Ai
BTVV 92/800R
25A473 PNP C/P 10p

Infra Red and Ultrasonic Gl 1 Teletext Decoder Panel
RANK & ITT Mains Remote On -Off Switch (720R)
RANK & ITT Mains Remote Switch 2865 ohm
RANK & ITT Remote Switch 2800 ohm
Gl l Mains Switch
4 amp Mains Switch
GEC Mains Switch 4 amp
KT3 Mainswitch
THORN Rotary Mains Switch
G8 Mains Switch
Thyristor 600/4 amp C106/2
GI I Preh Red LED P/Button for C.H. Change
RANK TOSHIBA Transductors TPC-2011
CVC 5 Maim on/off
+250K+100K+500K+50K+500K Pot on Panel
Thorn 12 or 24 volt battery convertor for portable colour T/V

£30
£1.50
£1.50
£1.50

50p
25p

£13050.1

75p
24p
20p
50p

£2.00
£12.00
Post £ 1

Hand Sets
Transducer Hand Set Insert, crystal,
transducer, SAA 1124 & lead 13.50
8 C.H. Ultrasonic GEC Full Remote
C2014H/C2219H £15.00
New Replacement for GilUltrasonic
Full Remote £12.00
Thorn 4000 insert with 7 buttons £5.00
Decca RC 11 £14.00
Dacca RC 12 £14.00
GI I Infra -red full teletext £19.00
C11 Ultrasonic full teletext for G26c
674/02 and G22c
66/02 £16.00
G9 Philips WC Transmitter £8.00
Rank, Infra -red £10.00
Dynatron-Full remote CTV 62, 63,

£19.00
Hitachi infra red handset £18
Philips full remote KT3, I6C928/
200934; 7228/7324; KI2 26C 797/
1ST 66K 1826 £12.00
G11, Full remote top button
assy. £12.00
011, Full remote repair service
(exchange unit) £12.00
Philips infra red full remote 9 channel
for 60 CP2605 £6.00
Philips infra red full remote 12
channel for 60 CP2605 £12.00
KT3-30 Push Button Kit £3.00
KT3/K30 T/Text £15.00
KT3/K30 Full remote £15.00
KT3 Power supply £4.00
Hitachi 8 button unit with resistor
unit. Last year mod. £7.00
GEC infra -red 2236-2026 £4.00
GEC push pad hand set button blob,

10p each



Tuner Units
G8 Tuner £7
GEC or Hitachi 6 push button
unit 2110 Conversion £12
GEC 2110 V/Cap £6
ELC 1043/06 (AEG) £6
ELCI043/05 Mullard £6.00
ELC1043 (Ex Panel) £3.75
ELC1042 £5.00
ELC2000 £7.00
ELC2004 £10.00
ELC2006 £10.00
GEC Tuner V/Cap Hitachi After
1979 ET548, ET547
U322 (UHF)
V314 (VHF)
U321
U341 UHF
U411 UHF
U.V. 411 Tuner
ELCI043/05 Thorn
Small V/Cap Mitsumi
UHF
VHF
G8 Tuner

£10.00
£4.00
£5.00

£6
£7.00
£7.00

£10.00
£5.90

£4.00
£3.00
£6.00

Portable & rotary Tuners Sanyo &
Mitsumi UHF £5.00
6003 Bush V/Cap Tuner £10.00
NSF-UHF/VHF Varicap (old
type) is.00
Mosfit UHF/VHF (new type) £8.00
SONY 1400KV Tuner unit £3.50
Thorn Tuner PANEL with
6 x100K pots + cursors NO
TUNER £1.00
U321 on panel £6.00
Tuner unit VHS Sylvania GTR
Videon MTS 900 £2.50
Mullard Video Modulator.
Application, video tape recorders,
TVcameras, video games, dosed
circuit T/V, C.C.I.R. system. Data
supplied. £10.00
VT 100 Sound Tuner Kit. TV.
Viosound. The latest design in low
noise fitted with DNR, RF output
and audio £30.00
Sylvania UHF VHF F6013 (Fits
Rank) £6.00
Sylvania F6003 £6.00
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 Thom Tuner on Panel £7.00
D.P.D.T. switch Black knob:
Chassis or PCB mount

each or 40 for 11.00

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 Postage

Add Postage for overseas
Callers: To shop at 212 London Rd.,

Southend. Tel. 0702-332992
Open 9-1/2.30-6. GVMT + school orders accepted on official

headings add 10% handling charge.
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 Mech. Tuner

£4.00 each

Delay Lines
DL2OA 80p DL600 £1.00
08 (Old Type) £1
DL700 £1.00
UDL11 30p
KT 3 Luminence 75p
Luminance Delay Line (CVC 45)
10 x 630ma fuse 25p
10x2A fuse
10x3.15 fuse
10 x 500mA
10x1 amp
10x1.6 amp
20 3.15 AS Fuses
Co -Ax Joint

50p
50p
811p

Hop
HOp

£1.711
15p

Co -Ax Belling Lee Plug 12p
Co -Ax Splitter £1.18)
UHF Modulator CCIR £3.00
Infra Red Emitting Diode 20p
NE286H Small Neon Lamps GEC
& Philips Sp
Mullard 5 Watt Amps. LP1162
New 75p

T.V. Tubes
12" A31/300 Hitachi £10
15" A38/170W Hitachi £8
18" Hitachi PIL tube with scan
coils 470 KCB22-TC03 £25

Integrated Circuits
AC76003 £1.50
AM25LS23PC 10p
BAV40 40p

BF694
BF758
8E760
BFT34
BFT43
BFT84
BFW11
BFX29
BFX84
BFY5O
BFY52
BFY9O
BLY49
BPW41
BRC116
BRX43
BRX48X
BRY56
BSS68
BSY79
BSY95a
BTY8O
BSX19
BSX20
FT3055
TCE82
2N930
2N222I
2N2222
2N2906
2N3055
2N3566
2N3702
2N3711
2N3583
2N3904
2N4355
2N4442
2N4444
2N5296
2N5983
2N6099
2N6109
2N6130
2N6133
2N6348
2N6399
2X 2N6099 on
heat sink
2SA437
2513407 Sanyo
TO3
2513474
25B566
2SC381
2SC458
2SC515
2SC732
2SC733
2SCI030
2SC1172A
2SC1173
2SC1419
2SC1546
2SC1725
2SC2068
2SC2073

10p
30p
30p
15p
10p

8p
20p
30p
25p
15p
20p
25p
25p
25p
25p
15p
10p
30p
10p
10p
10p
20p
17p
17p
30p
30p

Sp
8p
8p

10p
40p
10p
10p
10p
50p
15p

£11.2
£1.00

40p
30p
40p
40p
50p
20p
20p
10p

sop
20p

10p
30p
10p
10p
50p
10p
10p

1.101£1g
10p

20p
10p

20p
20p
20p
8p

2SC2122A £1.00
2SC2229 15p
2SC7350 15p
2SD180 TO3 80v/
6A 15p
2SD200 £2.00
2SK30A 10p
BC107 10p
BCIO8 !Op
BCIO9 5p
BC113 10p
BC114 10p
BC115 10p
BC116 10p
BC117 20p
BC119 20p
BC125 10p
BC] 26 10p
BC139 Hip
BC140 30p
BC141 25p
BC143 25p
BC147 10p
BC148 10p
BC149 top
BC153 10p
BC154 10p
BC157a 10p
BC158 10p
BC159 10p
BC16O/16 25p
BC171 10p
BC172 10p
BC173 10p
BC174 10p
BC183 10p
BC184 10p
BC204 10p
BC207 10p
BC2 12 10p
BC213 10p
BC214 10p
BC237 10p
BC238 8p
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 10p
BC349b 10p
BC350 20p

BC365
BC384
BC394
BC413
BC414
BC416
BC440
BC454
BC455
BC456
BC460
BC462
BC463
BC478
BC527
BC532
BC546
BC547
BC548
BC556
BC557
BC558
BC559
BC635
BCX31
BCX32/36 Pair
BCX32
BDI16
BD124
BD124 (metal)
BD130Y
BD131
BD132/238
BD135
BD136
BD138
BD176
BDI82
BD183
BD202
BD204
BD221
BD222
BD228
BD226
BD233
BD235
BD239
BD243c
BD244
BD250a
BD252
BD253B
BD331
BD332
BD373b
BD416
BD433
BD437
BD439
BD501
BF761
BF858
BF871

10p
10p
10p
10p
10p
10p
30p
10p
10p
10p
25p
10p
10p
10p
10p
lop
I lip
10p
lop
lop
lop
10p
10p
10p
25p
75p
25p
25p
50p
60p
25p
30p
30p
25p
30p
30p
25p

£1.00
70p
60p
60p
20p
30p
30p
20p
30p
30p
15p
30p
50p
30p
20p
511p
20p
20p
20p
25p
25p
25p
50p
30p
30p
30p
30p

BFR39 15p
BFR52 7p
BFR79 15p
BFR81 15p
BFR87 10p
BFS60 10p
BRC-M-200 40p
BRC-M-300 50p
BRC 1330 75p
BTT822 £1.00
BTT6016 £1.20
BTT6018/ML237B £1.50
BTT6218 £1.50
BTT8124 £1.00
BTT8224 £1.00
CA270AE 50p
CA27OCW 50p
CA27OCE 50p
CA92OAE £1.00
CA1310 50p
CA3065Q 50p
CA30890 50p
C A3094AE 50p
CA3123 40p
CA3146 £1.00
CA3189 40p
CBF16848 50p
CD4510 30p
DM7492 50p
HA1196 40p
HA1370 £2.00
HA11223 40p
HEF4001 10p
HBF401 I AF 10p
HEF4O53B 30p
M913 £2.00
M1024 =SA A £2.00
M1025 =SAA £2.00
MC476p £1.00
MC1307 75p
MCI312
MC1330 75p
MC1349 50p
MCI 352 £1.00
MC1358 £1.00
MC14002 15p
MC14013 25p
MC14016 25p
MC14066 30p
MC14514 50p
MCM2114 75p
MEM4956 £1.00
ML231 £2.50
ML236E £1.50
ML237B £1.50
ML238B £4.00
ML239 £3.00
M M5387 £1.00
N1M5611 £1.00
N1M5840 75p
N64100 £1.00
NE545B (Dolby) 75p
NE555P 60p
NE555 60p
IL -1 20p
OPT600 20p
OFT601 20p
SAA6I I 50p
SAA661 £1.75
SAAIO2O £4.00
SAA1021 £4.00
SAAIO24 £2.50
SAA1025 12.50
SAA1O73 £3.00
SAAIO74 £3.00
SAA1075 £3.00
SAA1124 £2.00
SAA1130 £2.50
SAA1174 £3.00
SAA1176 £3.00
SAA 1250 £3.00
SAAI251 £4.00

SAA1272
SAA1276
SAA5000
SAA5000A
SAA5012A
SAA5020
SAA5030
SAA5040
SAA5040A
SAA5050
SAF1032p
SAFI 039
SAS560
SA5660
SAS670
SL90IB
SL918
TA7122
TAA320A
TAA470
TAA570
TAA611B
TAA621
TAA661
TAA641
TA7117
TA7120P
TA7315AP
TA7607AP
TA7609P
TBA120A
TBA120AS
TBA120SA
TBA120B
TBA120SB
TBA120SQ
TBAI2OU
TBA120Q
TBA120C
TBA1441
TBA23I
TBA395Q
TBA3960
TBA396
TBA440P
TBAI440C
TBA480Q
TBA520
TBA530
TBA540
TBA550Q
TBA560CQ
TBA570
713A625
TBA64 I
TBA651
TBA673
TBA720A
TBA750Q
TBA780
TBA800
TBA8I0AS
TBA810S
TBA820
TBA890
TBA900
TBA920
113A920Q
TBA950
TBA990Q
TMS1000NL
TMS1943
(dockchip)
TMS9980
TMS9901
TMS2716.11,
TMS3529
TMS4014
TX -012
TMS9902
ULN2216
SN29848
SN29770BN
SN29771BN
SN29772BN
SN7402N
SN7472N
SN74107
SN74167
SN7472N
5N75108AN
SN7600I
SN76003
SN76013ND
SN76018
SN76008
SN76023N

£3.00
£3.00
£1.50
£1.50
£5.00
£3.50
£5.00
£3.50
£4.40
£3.50
£2.50
£2.00
£2.00
£1.00
£1.00
£5.00
£6.20
£1.15

50p
£1.50

75p
£1.50
£2.00
£1.75
£1.50

50p
50p
50p
40p
50p
40p
50p
40p
40p
40p

£1.00
75p
30p
40p

£1.00
75p
50p

£1.00
75p

£1.00
£1.00
£1.00
£2.00
£2.00
£1.00
£1.75
£2.00
£1.50

.2.a
£2.00
£1.00
£1.50
£1.50
£1.50

50p
60p
60p
60p

£1.00
£1.50
£1.50
£1.50
£1.50
£1.00
£4.00

£1.00
£4.00
£1.00
£1.00
£1.00

70p
£1.00
£1.20

75p
50p

£1.00
£1.00
£1.00

£1
£1

£1.00
70p
20p

£1.00
£1.00
£1.00
£1.50
£1.00
£1.00
£1.50

SN76033
SN76110N
SN76115AN
SN76131
SN76141N
SN76226
SN76227N
SN76228N
5N76270
SN76532N
SN76544N
SN76545
SN76546
SN76550
SN76552
SN76570
SN76620
SN76650
SN76660N
SN76620AN
SN76666
SN76705N
SN76707N
SN76708AN
5N76720
UA783P3C
BTIO0A/02
BT138/10A
BT146
TBA540Q
TCA270
TCA270Q
TCA64O
TCA66O
TCA27OS
TCA270SQ
TCA74O
TCA800
TCA830
TCEP100
TCEI2OCQ
TDA440Q
TDA1003A
TDA1010
TDA1060A
TDA1072
TDA1151
TDA1170
TDA119O
TDA1327A
TDA1412
TDA2003
TDA2004
TDA2010
TDA2140
TDA2030
TDA2525
TDA2640
TDA2522
TDA2530
TDA2532
TDA2540
TDA2541
TDA2571AQ
TDA2575A
TDA2581
TDA2590
TDA2593
TDA2560
TDA2600
TDA2611
TDA2653
TDA2002
TDA2640
TDA2680
TDA2690
TDA2593
TDA319O
TDA3560
TDA3571Q
TDA9403

£1.51)
LI

50p
50p

£1 00
£1.00

60p
£1.00
£1.00

£25.

£3.50
£1.00

30p

£13.2
50p
50p
40p
50p

£1.00
£1

75p
75p

£1.00
40p
40p
70p

£130.50p

£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£2.00
£1.00
£2.25
£1.00
£1.00
£1.00
£1.00
£1.50

El

£1.00
30p

£1.00
£1.00

SOp
80p

12
£1.00
£3.50
£2.00
£1.00
£2.00
£1.00
£1.50
£1.00

80p
£1.00
£2.50
£1.00
£2.50
£1.00
£1.00

50p
£5.00
£1.00
£1.00
£1.00
£2.00
£1.00
£1.00
£1.00
£1.00
£4.00
£1.50
£3.00

TDA3651AQ £3
SN74LS 125AN 30p
SN74LS 248 SOp
SII4516 50p
SN16861NG 50p
SN16862AN £1.00
SN16964AN 50p
SN29764AN £1.00
UA721 40p
UA7300 40p
RGP3OG 10p
MPSA14 10p
MPSA43 10p
MJ13005 30p
MJE51T 25p
MJE340 28p
MJE660 25p
MJE661 25p
MJE3055 £1.00

5-5MHz Filters 5p
6MHz 30p
BFU455K Sp

Thyristors
TD3F800 £1.50
BT106 Plastic 30p
BT106 Metal £1.20
BT119 £1.00
BT120 £1.00
BRC4443 75p
GI 1 Thyristor 60p

80-Decca 100
2N4444 £16.2

Thermtstors
VA1104 50p
ITTP7266312 15p
FTH451 AOR 15p
PT37P Fits Pye & PT34 20p
Degausing Thermistor (fits
most sets) 20p
GEC Double Thermistor 75p
08 Degausing 35p

BLY49 50p
I.C. Heat Sink 20 for 11
20 x TO5 Heat Sink £1.00
CVC 9 power supply
board £1.50
CVC 20/2 mains
panel £2.00
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 153P Colour
TV Filter 40p
Mullard Surface Wave
Filter RW 154 Colour
TV Filter 40p
G11 Line Scan
P.C.B. £1.00
G11 Power Supply
P.C.B. £2.00

TV Crystals
4MHz
4.433-619
6MHz
8.867238

Large or small
50p each

GEC Power Panel
TV106 Thermistor
PT34 New £1.00

VIJE2801
MJE2955
MJE13005
Sanikron Diode
SKE2G2/04

30p
50p
30p

30p
Transistors

1222
1223
C106
C121
C124
C128
C137
C151
C131
C138
C152
C153K
C142K
C169
C176
CI76K
Cl 78K
C179
C186
C187K
C188
C188K
CY21
D143
D149
D161/162
F139
F181
F239
F367
L102
C161
D507
D509
D510
D517
D519
D534
D535
D544D
D562
D610
D646
D676A
1)678
D681
D807
D826
D948
DX75
DX32
F115
F121
F127
F137
F157
F160
F161
F164
F179
F180
F181
F182
F184
F194
F195
F196
F197
F198
FI99
F200
F222
F224
F238
F240
F244
F2456
F256
F257
F258
F262
F263p
F264
F271
F273
F274
F324
F337
F355
F362
F363
F367
F391
F394
F419
F423
F448
F450
F458
F459
F468
F469
F470
F480
F594
F597

15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p

15p

15p

15p

15p

15p
25p
50p
50p

pair 40p

25p
£1.00

25p
25p

£1.75
30p
50p
30p
30p

300p

3p

30p
30p
30p
30p
40p
50p
30p
50p
25p
20p
50p
30p
20p

11.25
20p
20p
20p
20p
20p
20p
20p
60p
30p
20p
20p
20p
20p
10p

10p

10p
12p

10p

200p

1p

10p
15p
20p
16p
40p
20p
10p
20p
25p
15p
25p
15p

10p

10p
10p

25p
50p
30p
20p
15p
15p

15p

10p

30p
15p
30p
20p

30P
30p
30p
30p
20p
50p
10p
10p

DIL - DIL
40 Pin x 4
42 Pin x5
28 Pin x5
16 Pin x 10
24 Pin x 5
14 Pin x 10
18 Pin x 10

I.C. Holders
DIL - QIL

£1.00 16 Pin x 10
£1.00 18 Pin x 10

80p 28 Pin x 4
70p 8 Pin x 10
75p 16 Pin G11
70p
Sop

£1.00
£1.00
£1.00

50p
each 10p

IV
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