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Grundig’s VHS Machine
Simple CRT Tester/booster
VCR Clinic * TV Fault Finding




®eecsssncse,

[ peimdpdegudaiainio e |

L DEC. 1982

MANOR SUPPLIES

NEW MKYV PAL COLOUR
TEST GENERATOR FOR TV & VCR.
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TEST
DEMONSTRATIONS
AT 172
WEST END LANE
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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

De Luxe Case (10"x6"x2{") £7.40
Optional Sound Module (6MHz or 5.5MHz) £3.90
Built & Tested in De Luxe Case including Sound Module
£105.00

*
*

* %

* % % %% %

£70.00

SPECIAL TEST%
REPORT !}

Post/Packing £2.50
“TELEVISION® {

JAdd VAT 15% TO ALL PRICES

* 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 Multard Decoders £2.50
.p. £1.00.
g‘ﬁORN TX10 Facia Control Panel incl. Remote Control receiver £7.50 p.p.

£1.50.

THORN TX10 type Remote & Tuning Control Panel £9.40 E.p. £1.50.

THORN TX10 Series Facia Control Panel with 8 position Channel Selector

£5.00 FP[S) £1.50.

PHIL UHF ModulatoréAudio & Video Input) £15.00 p.p. £1.00.

SAW FILTER IF AMPLIFIER PLUS TUNER complete and tested for T.V.

Sound & Vision. £28.50 p.g. £1.20.

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 XMI1 Teletext Decoder New & Tested at

reduced price. £40.00 p.p. £1.60.

TELE T 23 Button Ige-Luxe Handset with 5 yds Cable. £6.80 p.p. £1.20.

XM11 Stab. Power Su l& £3.80 p.p. £1.20.

CROSS HATCH UN IT, Aerial Input tyes, incl. T.V. sync. and UHF

Modulator, Battery Operated, also %ives eak White & Black Levels, can be

used for any set. £12.00 p.p. 8?. E:A um. Case £2.55, De Luxe Case £6.80 p.p.

£1.40.) ADDITIONAL GREY SCALE Kit £2.90 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £20. gVHPPversion also avail-

able). Alum. Case £2.55. De Luxe Case £7.40 p.p. £1.80.

CRT TESTER & REACTIVATOR PROJECT KIT For Colour & Mono

£28.00 E; £2.80.

BUSH 2718 BC6100 series IF Panel £5.00 p.p. 90p.

BUSH A816 IF Panel %Surplus £1.65 B(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 £5.00 p.p. £1.80.

GEC “20AX” Series Switch Mode Power Supply £5.00 p.p. £1.80.

PYE 691-7 CDA Panels. Makers tested stock. gg’w 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. £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 Og.p. £2.80.

THORN TX10 T.B. Panels salvafed ex factory. £15.00 p.p. £3.00.

THORN TX10 [F/Decoder Panels salvaI%ed ex factory. gl%(l) Ezp £2.00.

THORN 3000/3500 Power f::ippl unit. New cond. £10.00 pzp. .80.

THORN 8000/8500 IF/Decoder Panels salvaged £3.20 p.g. 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 pf. £1.8%.

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. £%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. .‘500

GRUNDIG 8630 Series Varicap Tuners £5. &g £1.00.

VARICAP. U321, U322, ELC1043/06, ELC1043/5 “MFYP 80p. G.I. type
equiv. 1043/05) £3.50 psg 80p. Makers Varicap Controls PYE 00 4PSN
7.50, BUSH 4PSN £4.80, DECCA 4PSN £5,80 p.p. 80p.

SPECIAL OFFER ELEVEN POSITION Varicap Control Unit UHF/VHF

IBOHPP £1.00.

BUSH “TOUCH TUNE’ Varicap Control 2179, Z718 types £3.80 p.p. 95p.

VARICAP UHF-VHF ELC20005, ELC2060 £9.80, BUSH £7.80 p.p. 90p.

VARICAP VHF MULLARD ELC 1042, PHILIPS, 5190860. 80p.

UHF/625 TUNERS, many different types in stock. DECCA Bradford 5
ition, MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.

'V SOUND IF Panels £6.80 p.p. £1.00.
LOPT TESTER, Service Dept approved £15.50 glp £1.20.
LOPTS New and guar. P/P Mono £1.35, Colour £1.50, Bobbins 80p.

BUSH 161 10 186 (1win panel) R.B.M, A823
BUSH, MURPHY 774 series .... R.BM. Z179 ..
BUSH, MURPHY A816 series .
FERG., HMV, MARCONI, ULTRA

950, 1400, 1500, 1580, 1590, 1591 £5.90

DECCA Bradford (state Mod No)... £8.80

THORN 1600, 1615, 1690, 1691  £9.15 DECCA 80, 100 ........... . £8.80
GEC 2000 to 2038 series .. GEC 2028, 2040, 2100 . £5.80
GEC series | & 2 ..... GEC 2110 series ........ £10.60

INDESIT 20/24EGB.
ITT/KB VC200, 300.

MURPHY 1910 to 24 £5. PYE 691697 (state model n £10.00

PHILIPS 170, 210, 300 series ........ £7.65 PYE 713,715 ... £6.80

PYE, INVICTA, EKCO, FERR. PYE 725 (90°) 731 to 741 .. £9.20

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

PHILIPS 570, 571 ..
THORN 3000/3500 SCAN, E
THORN 8000/8500/8800
THORN 9000 to 9600
... £2. THORN 9800 .................
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.
ANSDUCTORS suitable for G8, A823, Bradford etc. £1. .p. 60p.
6-3V CRT Boost Transformers for Colour & Mono £5.00 §’1f £q.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, NW.6.
NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St) (St Pancras, Bedford)
W. Hampstead (Brit. Rail) access from all over Greater London.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD VAT 15% TO ALL PRICES

DECCA 20/24, 1700, 2000, 2401 ... £3.80
GEC 2114]/Junior Fineline

30
HT ... £6.90




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 £1-20p inclusive of
postage and packing.

QUERIES

We regret that we cannot answer technical
queries over the telephone nor supply
service sheets. We will endeavour to assist
readers who have queries relating to
articles published in Television, but we
cannot offer advice on modifications to our
published designs nor comment on
alternative ways of using them. All
correspondents expecting a reply should
enclose a stamped addressed envelope.
Requests for advice on dealing with
servicing 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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Variable I.F. Sound Channel Hugh Cocks
A tunable sound channel for the reception of satellite
TV transmissions.

CRT Tester/Booster Jim Littler

A simple circuit using the mains transformer from the
Decca Bradford chassis.

Grundig's VHS Machine - Model VS200 Steve Beeching, T. Eng.
A review of the first VHS machine designed in Europe.

The Tangle Web Les Lawry-Johns
A little monochrome portable causes more trouble than
a whole host of colour TVs. Also a strange colour tube
defect.

Teletopics

30V Battery Eliminator Peter H. Dolman, T. Eng.
A simple oscillator plus rectifier circuit that produces a
30V tuning supply.

All About Lenses
To get the most out of a video camera it's as well to
know something about lenses. Basic optics plus a look at
the features found on video cameras.

A Look at Monitors, Part 2
This concluding instalment is concerned mainly with
monochrome and colour displays and standard monitor
inputs.

VCR Clinic
Reports on VCR faults and servicing from Steve
Beeching, T. Eng., Derek Snelling, Philip Blundell, Eng.
Tech., Les Harris, John Coombes and Dewi James.

Letters

Remote Control for VCRs
A review of VCR remote control systems with notes on
faults and suggestions for adding remote control.

The US Scene in the Fifties
A look at the techniques used in US TV sets in the
fifties, with a full NTSC decoder circuit of the period.

Next Month in Television

Long-distance Television
Reports on DX conditions and reception, news from
abroad and details of an i.f. selectivity unit.

TV Fault Finding
Notes on TV receiver faults from M.S. Barakat, Peter H.
Dolman, T. Eng., Mick Dutton, Jim Rainey, Philip Blundell,
Eng. Tech. and Malcolm Burrell.

Pye/Philips Remote Control Systems
A guide to the bewildering variety of remote control

systems that have been used with Pye, Philips and
Dynatron receivers.

Service Bureau
Test Case 263

OUR NEXT ISSUE DATE DECEMBER WILL
BE PUBLISHED ON NOVEMBER 21

Vivian Capel

Eugene Trundle

Derek Snelling

Chas E. Miller

Roger Bunney

Harold Peters




Buy with Telephone: Accrington (0254) 36521
P v I U B E s Just nm- Accrington (0254) 32611
Access JARCLAYCARD ¢ 0 . .
H:\ e M:') . g ‘\ ‘— Telex: 635562 Griffin ‘G (For P.V.)
do the rest. &
SUPPLIERS
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE. OF TELEVISION COMPONENTS
TRADE COUNTER OPEN MBN-FRI 9 a.m.-5 p.m. SAT 9.30 a.m.-5 p.m. TRADE COUNTER CLOSED WEDNESDAY p.m.
VARICAP TUNERS SWITCHES & ACCESS. DID YOU KNOW WE'VE GOT PHILIPS KT3 SPECIFICS SPECIFIC COMPONENTS
L1008 340 o oh e puposs 44 138 LOTS OF NEW THINGS! Mot 225/25 380V 259 Phips G8 knobs sm/ig 50
18, ot 381 Decca speaker 16R 450 o b 533 1332 90° transducior 2.60
ELC2003 50 G onvoff 1.58 Selactor ur Lol 280
Philips g?qe(?n - 12.;3 gn on/off remote 1..2: 8R 3.75 On/off switch Mod. 333 13.2 orm 1591 speakers sm iy
-?s ] en. purpose rotary B+K tube bases Dynascan . Thom 1500 control “50-
ﬁ1 ;gg EE%NZJ:OQ/W 1'32 No.3 9.50 No. 13 11.11 LZ%TFM chroma panet ﬁg 39&“"3,“6 ?IOK |:1e contrast 1k5 nz:
Thom 169 17.90 No.6 11.08 No. 14 16.78 (1321 IF module 13.50 Focus control Th .83
m 1691 Thom 1501 push 2,90 9000 focus unit 5.95
Rank T20 13.00 Rank tuner buttons No.8 10.08 No. 23 13.86 R.G.B. panel 10.30 Th| 'o'om" 2500 foos 3“"( e
Wy, Zxy, 2x¥ 35 [ (5 7"x 3¢ speaker 4.25 §g”"“ panel 13‘2‘5 Thom Tx10 focus cont 9.00
PUSH BUTTON ASS. e 15 c12 computer cass. 20 oM O e 1395 Decca bridge trans 197
Decca 4 way 6.88 nerneors €18 computer cass. 3 1020 Decca 30 widt cont 50
6 7isgfpremaso/atiear 10 : Line gme 20 Decea 2M2 HT cont %
GEC 2110 779p GEC2110 A1 cont. R/B/G 58 | 54" floppy disc s/s s/d 1.61 Mark i chroma panel 18.50 0 s cont 220
GEC Sim 6 way gisg |11 CVCS oot 124 15R fused res. G9 55 Sound module 850 bye 731 HF choke 6.50
GEC/ITT/PYE 14.50 G11 line lin coll 2.95 pocus unit 2.50 D% lines DL20, DL60, DL700,
4 way (7113/15 9.00 611 pot G2 R.GB. 5.30 D 2.20
Pye 6 way (207/715) 16.00 611 line scan panel 54.00 K30 SPECIFICS CRT tube base 10
697 repair kit 9.00 EAGLE MULTIMETERS an 37.50 K30 LOPT 17.50 EHT final anode cap 63
725-735 11.00 | KEW 7N 6.75 power panel -50 k30 focus unk 2.90 6.3V CRT boost frans 5.80
G8 } 15.50 | KEW 14 9.00 G11 timebase panel 37.50 K30 EHT 5.90 Focus rod 1.25
G8 (late) 13.90 | KEW 20 1450 G11 bridge trans. 97 Selector unit 1002 (early) 11.20 Focus holder 2,00
Rank AB23 10.75| EM5 11,95 G11 EW correc. ool 1.95 TMS 1000 panel 1234 13.00 AFC unit G8 8.82
fank T20A 9.75) EM20A 15.95 &1 fiual anode lead 150 Euro decoder panel 1234 48.00 ¥ gain module 9.00
Hitachi 4 10.75| EM10 3.95 . +99 Power supply 1234 23.50 C.0.A. panel 20.00
Philips G11 unit 23.001 MM50 31.25 Bench | G11 focus unit 5.80 A1 gun switches 70 G8 rear conv. panel 23.00
mg%mao }l‘)gg MMT20 2150 il Rt o guve:tﬁor unit 1002 (iate) 2%
- . G11 RGB 106 diodes 50 :
ITT CVC 8/9 (mod 12.00| MM150 75.00 Hand set 1201 14.50 SPARK GAPS
ITF 6 way ek 8.90| T1206 850 Oigita | Labgear CMT0ST UHF/VHF colour Bar hiang set 1234 14150 Decca 100 52
Thom 9000 unit 10.60| MMC100 21,95 Case | gen. 116.00 Diode Z1X 338 90 0.75pf 1.50
Thom 9000 switchback 5.30 21.95 Televerta up converta 37.20 DL 20 delay fine 2.20 001 pf 2
SERVICE AIDS ANTEX SOLDERING EQUIPMENT | SUNORY B Soka Mop S 18 Speotc Vieo Lests (e szt
SRR SEviSDL % G0 oot 353 | Degaussing Coll Stk 17.00 Long Nose Pers 1.20 Universal Video Lead Kit 6.00
SERVISOL Foam Cleanser 89 [Bits 102 90 | Sl iectr 490 SMToeh 42 EHT Cable per mir 25
SERVISOL Plastics Seal 1.00 106 90 | Elect d 50 Quick Sat Adhesive 75 BNC to BNC Lead 1.75
SERVISOL Siicone Grease 1.08 820 90 | 5A Choc Bloc (12) Sm. Nean Screwdriver 40 BNC Plugs 1.16
SERVISOL Tubes Skicone Grease  1.64 821 90 | Fuse Wire 54, 154, 30A 05 5. Neon Screwdriver 65 T
SERVISOL Asro Klene 84 | CS17W Iron 240V 4.41 | 4-way 13A Mains Conn. 5.00 pin. Scrowdrivers 15
SERVISOL Asro Duster 1.10 | CS240 Element 2.25 | Safe Block (mains) 7.00  antistatic Foam (12* sheet) 75 Phono Plugs 12
SERVISOL Excel Polish « 88|8ts 1100 90 | 134 Plug Top (box 10) 480 |'C insorters 1.48 DIN Plugs 3 pin 22
SERVISOL Video Head Cleanger 82 1101 90 | Portable Oscitoscope 155.00 4 pin 22p
Super 40 1.50 1106 90 | propes (x10) 10.90 18  5pin 20p
Fire Extinguisher 6406 2,50 | X825W Iron 260V ;.ss Probes (x1) 10,90 ond 5 pin %
s S s e e 28 | CRT Testor/Rejuven. 172.00 Car Aeral Plug 18
S i 74 5 90 | KHP30 Meas. Probe 30kV 20 MMDEA BOOKS (Zero VAT) gq 23T Jack Plg 14
1 | on .75 3 5mm Jack PI 1%
ELECTROLUBE PRODUCTS | Tame. Tonirtled 1050 | Vaie Cae (G 100m) VT 60 2025 onty 400 Siand Jack Plog 2
Bectuiube A Advesi ; g 20W iron XETC 050 | (2 core) 10.75 TVT 80/80 A-Z/2N-25 (pair) 7.50 Stereo Jack Plug 36
Eﬂg‘* h iubricant 182 Unit for above TCSU1 32.64 (3 core) 13.25 LIN IC Books (data only not equiv.) Coax Plugs each 18
. ceaning sotvent 1.49 | Sand 2.00 | Factory recon. Avo meters 99.00 LM 5.95 ten 1.80
Foamldsanser 112 MLXS Auto Repair Kit 6.30 | Avo Batteries 220 LIN2 5.95 PL259 (7}
transfer . Vero Board 2.59 2M Ay Lead 70 Reducers for PL259 16
Shoora eormz"ngwm I Isolating trans. S00vA 240V 40.00 4M Fy Lead 1.20 Line Connectors 16
Special contact fluid (Snorke) .20 Soider 500g 7.00 10M Fy Lead 1.90 . R
Permagard 152 WELLER D.L.Y. Solder 45 Figure 8 Mains Lead g2  CASSETTE DRIVE BELTS
Hec. mech. lubricant 74 | Heatgn 12.00 | Solder Sucker 6.50 Computer to TV 97 35m 35 46mm 37 5/m 37
pen Heat gun 57 v din to 5 pin di gom 39 7im 43 76m 43
316" Ion %sps(pa% (MT5) 57 | oz 9 &} T oL % am 8 Hom s
VIDEO Dynascan CRT Res. 396. pin din pin din
Video care kits 3.50
VHS E30 video tape 3.06 R P.V. MICROCOMPUTER CENTRE
VHSootd\s Esg1g0de°vid?ge tape ;% CMT7061 mmlﬁgizcn “; 7 2%‘2&#{%3 225"8 Why not pay us a visit and see our range ot'Micrqs. Software Books and Peripherals. Please
H 9 ” & ring for pnices.
bea w&%mpe e cMroe2 R, Power Unkt 124 e SCHOOLS, LOCAL Spectrum 48K Vic 20 i W are also authorised dealers for the
Beta L750 video tapé 580, C!MITUJ 05055 N OPEMSA W/B 12V 13.86 AUTHORITIES ETC. Commodore 64 BBC Micro and accessories.
Philips VCC 240 6.20 CM7067 UHF 12V MHA (Specity A-B or
mﬁ% % 132‘1' % S T ] 10.21 WE HAVE A FULL SHEILA'S SURPRISES
Philps LVC 1700 5.0 RBoreid) T k1] el SHARP VIDEO HEADS £55
VIDEO HEADS CMT0S3 Behind Set UHF AT | pRQM TRAOE COUNTER  “VC2300
pri= v 3250 (74 pena set UHF Amp. sty AERIAL EQUIPMENT VC5300
PS38 Beta/Sony 42,00 Eﬁm o Set Amp, UHE 11,84 Qutdoor Splitter 5.50 VC7300/7700/7750
CM70%3 Behing Set TUHF Amp. 3 | Prstc Tape 50 vcssno
VIDEO RECORDER HEADS Behind Amp. 3 | F M, Plugs 25
Philios V2000 52.00 Set 14.84 | ooy T %M 2.30 VC220/381/383/388/9100/9300/3500
Philips 1700 52,00 CM7063 Dist. Amp. VHF/UHF 17db/out. Loop%rial 1.00 VC3300/9700
Video lamps 1.30 PtV ! 20.10 | yact Amp/Power Unit WB 18.00
Video lamp holders 3 % LRI Q,"&”“p' 4128 | il Isolator kit 5 2,08 SANYO VIOEO HEADS £45
VIDEO DRIVE BELT KITS CMgoT1 ~ Outdoor - Spiter (2 way) Atoruator 808, 1208, 188 )90 VIC 9300/9500
VG HR3330/3600 4.50 7.48 | Cable Clips 7mm per 100 1.18  VTC 5300/5000
JVC HR3360/3660 4.50 Fush Single Outlet 1.40 | Singie Outiets 80 VTC 5350
Panasoric NV/300 450 CM9010 Flush Twin Outiet 108 | Sufce Spliter 170 \1o
Panasonic NV/7000 450 CMO034 UHF Grow Filters OC | 2 Sriter 70 VIC 5500
Sony SLC7/SL7 450 mpass(m 8/CD) 6.97 mﬂ Coax 15.00 VIC 9350
SLB00O/ 450 6 Way r 1097 | oy Plugs per 10 1.80
Toshiba V7540 4.50' CM7042 TV Games Combin, 2.88 | 1+ | Botts 30 REMOTE CONTROL HANO UNITS
FeusalifEna 450 CMS00S Fush TV/FM Outlet 2,98 | J Bots 25 Grundig Telepilot 200/300 13.87
e ke " ANTIFERENCE Grundig Telepilot 12/16 13.87
AUDIO HEADS ANO MOTORS (82(3)151118%)“&3;1 1:10 Philips KT2/KT3 13.87
Mono record/playback 4.32
el i e wmm“m | 520 ot 28 JVC/Ferguson TX 10 16.87
Stereo record/playback 4.9  Servica Cal Pad (100) 1. ner/Splitter :
Stereo moom/ﬁmck (Dolby)  6.90 Repair Ticket (100) 390 | PU1240 Power Unit 11.00 TELEPHONE JACK SOCKETS 5.00
Mono/stereo erase 2.25 Job Card (100) 2.50 | UP1300 MHA 8.25 Complete with details connecting diagram.
Eglﬁpr‘o[%g{?mbn clockwise mtm‘rs95 gm Payment Ca%g())) gg :(SWZEVW AT :1*1,;35 0 B ST COPY OF MAG
9 M09516 495 HP. Agrmmu (100) 3506 way VHE/UHF Amp 2.00 PLEASE ORDER LATE £ AG.
12V MD12517 4.95 Maintenance Agreement (100) 3.50 | XGB High Gain Aerial A-8-CD-WB 16.00 TO AVOID PRICE INCREASES
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T.T.L. 74LS SERIES VOLT&GE
74500 58 74LS37 35 741592 65 74LS180 90 74LS251 65 - .
um ang gim s timEm" 2 P V., TUBES 5%
74 58
Al Buse Ruw dtnRuss e n B o W 36521/32611
4LS47 85 74LS1 4 415259 1.70
74508 58 741548 83 74LS113 u74151551so74Lsz731oo;g}5 e 104 ABBEY STREET; ACCRINGTON
AL e
10 74851
74LS11 5874554 43 7415125 B85 74L51911.02 74(S3521.40 7805 68 MAINS OROPPERS NEW VALVES THER-
74513 37 74LS55 60 74LS126 60 745192 1.30 741S3531.40 78L08 68| pecea 20 2.48 30F2 1.70 EF183 99 PCFBO0 1.38 PL508 2.90 MISTORS
74514 46 74LS73 60 7415132 63 74L5133 1.30 7415365 75 76L12 88 | pECCA 27R/47R 1.40 DYSO2 98 EF1B4 1.09 PCRB01 1.13 PL509/19 VA4 75
740515 33 74LS74 65 74LS138 83 74LS194A 75 74LS366 82 /8124 8 | DECCA 56R/6RS 1.40 DYS&/7 66 EH0 1.02 PCRBO2 1.12 530 VAIH 75
740520 35 741575 65 7415139 65 7415197 95 741S367 1.65 190 98 | R B.M. AB23 56R/68R 94 ECCB1 1.08 EL34 3.50 PCFBO5 1.80 PYB8 81 VAS650 85
74521 35 74LS76 65 745151 85 74052402.20 7415368 65 906 98 | R B M. 161 82 ECC82 98 FEL84  1.05 PCFB06 1.30 PY580A 2. ao VAIOR9 35
74522 35 74LS78 65 74L5153 85 74L82412.20 7415373 1.40 1 88 | GEC 2000/2018 70 ECC83 1.07 EY86/7 68 PCF808 1.63 PYB00/1 GEC Dual
74526 44 74LSB3A 89 74S155 B85 74LS2422.20 74|.sa741 55 7912 98 | GEC 27840 84 ECCB4 80 EYS00A 1.50 PCH200 1.45 UCHBI z.zs sior 1.68
74LS27 35 74LS86 39 7405156 1.02 7415243 2.20 7405393 1.20 79}5 98 | PYE 713/15 3R5/15/45R 1.80 ECC85 98 EZ80/1 56 PCLB2 1.20 UCLB3 1.82 GEC  Dual
74330 35 74LS85 98 74LS157 78 7415244 2. 2n 7415670 1.78 7918 gg PYE 725/31 3RO/56R/27TR  1.84 ECCS8 1.35 GYS01 1.45 PCL84 1.20 UYB5 1.35 2040
74532 35 74590 60 74LS158 65 74LS245 2. %)5 2 | PYE 725 SeR/2TR 1.04 ECFB0 80 3.50 PCLB6 92 PLBO2T 4.00 (CK1) 1.98
bl & PHIUPS 210/5050 3on/125n/2m51 . % b % 12.& PCLB0S ;.p’g ;?L(gg g.g
1 PD500
5 s 12 y i . - -
‘40008’ o agame 2245118 7645398 T7 100as 73 | CHILIPS 210/5051 18R/ 148R 93 Eched 188 P2 300 :52600 }.as ;1%”3“ ;ﬁ
SERIES 1 PHILIPS G8/5081 47R Section 50 84 .65 87
40268 B4 40708 2245128 72 45418 96 ). SOCKETS |PHILIPS G&/5083 2R2/68R 95 ECL82 1.30 PCC85 85 PLB 94 12BY7A 3.75
CMOS = 40208 90 40718 2245138 1.68 45438 1.12 "piL 1o QL | THORN 1400 120 ECLBS 199 PCCE0S 1.40 PLES 143 12HG7 3.20
40018 21 40328  1.04 40728 22 45148  1.88 4551B 9% g way 22 | THORN 1500 1'3‘ EF80 '95 PCF8O0 1:w PLB4 'u
40028 21 40358 80 40738 22 45158 -1.88 45538 2.40 14 way 29 | THORN 1600 1'77 EF86 1.96 PCF200 1.35 PL504 1.65
40088 7240388 9940758 2245188 76 45548 1.20 15 way 32 | THORN 3500 o4 : : :
40118 2140408 T24076B 8045188 76 45568 48 1gway 32 | THORN 8000 1.24
40128 21 40428 40778 22 45198 64 45608 1.76 30 way 32 | THORN 8500 1.36 THERMAL CUT OUT L.ED's
40138 3040438 7140768 22 45208 76 45618 74 39 ygy 32 | THORN 9800 1.30 | THORN 3000 2A Metal 1.60 | 5mm Red, Green, Yellow 14
40148 74 40448 71 40818 22 45218 1.68 45668 1.20 54 34 | DECCA 3R9 Modulohm '80 | GEC 2040 Metal 2.50 | T1 3 Amber 22
40158 76 4046B 96 40938 43 45228 45808 3.60 33 yay 5 THORN 8000 Plastic 2.35 | T1 3mm Red, Green, Yeliow 14
40168 3140478 70 40048 1.56 45208 86 45818 1.84 40 g4 CRYSTALS "™ | Fashing Red CGX21 62
40178 66 4DA0UB 32 40098 1.20 45278 1.20 45628 80 66
40168 72 40508 32 41608 72 45288 45838 1.00 DI 1o QUL & FILTERS MULTITURN 3y |3 cojour V18P 76
42 76 40518 72 4161B 72 4529B 1.04 45848 40 ‘g way 6Mhz 74 23Yc | Panel Cips 3mm 4
40218 4058 7241628 7245008 6245858 88 16W& 3| 55y 74 POTS P\ Smm 4
40228 7040538 72 41638 7245318 72 45078 1.84 18 ""V 37 43Mhz 1.30 | 100K 55 7
4238 2140608 96 45028 72 45328 1.00 45088 2.40 QUI nuu. 8.8Mhz 1.30 | GEC TCE SERVICE
40248 50 4066B 43 45058 1.88 45368 2.64 45998 2.00 14 vny 9.94Mhz 6.00 | PHILIPS G8 WITH A DISC CERAMIC CAPS
40258 21 40688 22 4510B 76 45388 1.04 16 way 36 10,692Mhz 6.00 | DECCA, RANK 55 SMILE 8K (12kY)
39pF, 200pF, 40p
LINE OUTPUT TRANS. RECTIFIER TRAYS REPLACEMENT ELECTROLYTICS CAPACITORS ;éﬁﬁa i
R.B.M. T20A 13.95 mgm ?4580 Msksllid( ;;g PYE 169 (200/200/100/32) 3.40 AXIAL oF.
R.B.M. A774 Mono 1.74 I b PHILIPS 320 (400/400/200V/ 2.74 | Voits Mfd Price 63V 112 |63v/100v
RB.M. 2179 15.00  THORN 1500 3 Stick o2 DECCA 30 (4&0/400/3sov) ) a0 | 83 B9 22 12 |A range of pref. values 22pF4700pF Bp
RBM.Z71822  19.50 THORN 1500 5 Stick 520 DECCA 80 (400/350V) ot | ™ 2z 1 a1
S 320 %00 Mono 100 THORN 3000/3500 7.98  DECCA 100 (800/250V) - 100 10 gl POLYESTER CAPS
S o A N 8000 5.28 DECCA 1700 (200/200/400/350V) 4.83 20 15 2 13 250V 0.01mF 12
i THORN 8500/8800 115 PHILIPS G8 (600/300V) 2.30 470 20 47 19 0.1mF
i T-1e  THORN 9000 793 pyiLpS G (500/300V) 22| v B8 1 100 23|  02nF
iy Bl 1S DECCA 17301630 448 pyyiLips 611 4707250V 2.9 & 1 20 31
"PYE 697 (Printed) 14.50  OECCA 30 676 Dt oo 2&/ 352) v 2 ol 20 31 4oov 0.01mF 12
PYE 713/731 10.00  DECCA 80 6.60 17 (200/300/350) 210 00 27 1000 58 9.sme
PYE 725 9 10.50  DECCA 100 7.50 PYE 731 (600/300) 2.31 B0 53 200 94 0.22mF
PYE 169 10.00 UNVERSAL ITTor REMO  6.00 RBM AB23 (2500/2500/30V) 1.66 | o, 0 11 10V 0 13
DECCA 80/100 8.58 GEC 2100 7.40  RBM A823 (600/300V) 2.83 2 13 2 15 TANTALUM CAPACITORS
DECCA 1700 0.00 GEC 2200 (20AX) 6.50 RBM 2146 (300/300/350V) 3.55 g% 7 2 lew ATnF 2
DECCA 1730 8.58 GEC 2040/2028 6.60 RR1 T20A (220/400V) 2.00 100 15 100 36 100mF 90
DECCA 2230 g3 GEC 2110 Pre Jan 77 7.00  ITT CVC5/9 (200/200/75/25) 2.98 220 29 220 10
GEC 2110 945 GEC 2110 Post Jan ‘77 7.00 1T GVC 20 (220/400V) 2.00 470 30 450 1 33 |16V 10mF 2
ae b fmSiTimumin slessy W 2% g@” om 3
ooV 19 1085  HILIPS G8 Long Foous 8.5 GEC 2040 (1000/2000/35V) 1.19 i% g; ;g g
1T CVC 25/30/32 8.65 Philips K3 Tripler 10 65 GEC 2040 (300/300/150/100/50) 4.10 w s 5 25y 29mF %
lupiooes 8.5 pYEeai3 G Leidepinl = 2 10 50 0 3 [ 0.1mF 13
THORN 3000 EHT 9.95  DyE 713/4 Lead 879 THORN 950 (100/300/100/16/275V)  1.83 00 48 800 d & 0'25‘ ; 13
%m % SCAN 11.;3 PYE 713 Doubler 5Lead 8,79  THORN 1400 (150/100/100/100/150/320V) e I
1. PYE 731/725 7.60 2.719 .
AN 1133 RBM ASS (g AV 7.0 THORN 1500 (150/150/100/300V)  2.20 ) L7 13
THORN 9000 1065 imi ; TVK1 THORN 1500 (12/300V) 31 i
THORN 3000/3500 R (0 OE ST ) DIELECTRIC 4.7mF 2
C THORN 3500 (175/100/100/400/350V) 2.78 10mF 57
L, o 1000 117 kB OVCS/9 " 30 THORN 3500 ?oooxsa B e CAPS
b oits D.C.
THORN 1691 968 fm g o0 Ml 5 95 Tm“gﬁﬁ %J%Véngmm) 3 2 250V 0.91mF 84 725/ 0.1mF 59 CONVERGENCE POTS
ORN TX10 12.50 THORN 800078500 (700/250V) 2.31 | 400v 0.22mF 29 0.9ImF  1.15 | 3W/5R-6RB-10R-15R-20R
THORN 1615 8.15 THORN 800078500 (400/350) 756 | 60OV OImF 38 7500v 0.0047mF 32 | 50R-100R-200R-500R 60
PHILIPS KT3 9.70 THORN 9000 (400/400V) 328 | 7000V 0.01mF 24 0.022mF 30
RANK BUSHRAM;ER £10.00 d 0.047mF 46 0.033mF sz METRIC
8.20 GEG (200/200/150/50) 2.64 0.033mF 33 0.005mF
THORN 5800 23.00 RECTIFIER STICKS PHILIPS 69 2200/63Y 1.25 B B e i =) CONVERGENCE POTS
8+0 (2000, 3000)  12.70 V11 90 TVI8 110 THORN 4700 P/C 25V 1.20 0.22mF 66 PHILIPS G8
B+0 (3000 EHT) 18.90 V13 93 V20 1.2 THORN 1591/1691 4700/25V 1.20 047mF 98 5R-10R-15R-20R-50R 60
FUSES w;;' et NEW MONO TUBES "“”“'TECE"?‘{,'} “&3‘3 36.%1} MIDGET CONTROLS
" MULL. A31/510 110° 122 18,50 ALL AVAILABLE EX-STOCK LASS Inlullml indle Length 44mm
Tama X SLOW 73 | MULL As#/si0 110e 14 20.00 E%uu“rz“”n SOME TAPED AVANABLE | 47op.bn 2Lt Lo L kot b
250ma-500ma-750ma-1A 60| AS0/120WR 110° 207 15.00  WiTHOUT EXCHANGE FOR SMALL 470R-1K-2K24 S 25 SR TO0C 50 500 T 3
1 5A-2A.2 5A-34 5A 60 | ABI/120WR 110° 24" 17.50 auss CHARG 10K-47K-470K 65 With D.P.8.T. Switch
’ : VEGA 12" 90 (Jap Types)  15.00 32.00 Log: g’;&%ﬁ-ﬁ-@% 81p
11" ANTISURGE MULLARD COI.OUREX‘ 18" M7/342X Low Focus) 32'w Q q b
. Dual gang Controis 1.25
om oy gom. cue T s i e ERAG RS o8 T o oo . 2. .
2.5A,3A, 5A 270 20 Ast/ 10K 5300 e ngzox 30.00 SRECETON 0K
gg[rrnnm ANTISURGE a0 | 25 AB/200X 55.00 g 5225139 gsw PRE-SET POTS THICK FILM RESISTOR NETWORK
o Sisg A66/1 65.00 25 AG3/200 3400 | stwadant or miniature  THORN 3500 I3 pm oonnecion) 1.98
o0 | 267 ABT/120X 65.00 -00 | Horizontal or Vertical  PYE 731 (6 pin connectie! 2.20
160ma, 200ma 2.20 | 53 ASE/500X goon 25 ABT/120X 3400 | Hermets e THORM 9000 (Greun o h704/7) o
glASma. 500ma, 630ma, 800ma, 1A, 1.25A, '1'8:6 51 570X 7200 22 ASSI140K m% e .00 6p .
‘g0 | AS6 510 67.00  50- A51/161X 60.00
CAEY Byl LT 23 190 | pg6 510 200 7 ASe/silX 8y WIREWOUND EVER READY BATTERIES
20mm QUICK BLOW WHILE STOCKS LAST X i RESISTORS* HP2 2%  PP§ 2
100ma, 250ma, 500ma, 630ma, 800ma 90 NEW TUBES ABG 540X 15.00 | . 1R-10K 24p | HP7 12 PP 2
1A, 1.35A, 1.6A, 28, 2.54, 3.15A, 5A 60 | ATX 56-001 95.00 A6 500X 8400 o R 26p | HPUY 24 PPo o
r s e B PuDmmmamee | WRE . BFiEe B om g
. = - PP3 € RI4pPP %
24, 3A, 54, 104, 13A 1.00 :7W1 2K aluns)s | Lhie 5 1280 -
SERVICE MANUALS (Zero VAT) -
STOP PRESS THORN 153011 408 VIDCO V22 2400 PHILPS G3520 7.00 | CARBON RESISTORS® RECHARGEABLES
Special Prices 1615 2.95 /30 33.00 69 4.20 | }W 3R3-8M2 20 EVER READY
50 Flopry Dlsc 164011 5.00 3.60 Gt 3.90 | W 3R38M2 20 | Rx6 (HP7) 1.10
1-10 100+ 9000 8.20 5.35 K30 3.90 | 1W 10R-10M 36 | RX14 (HP1Y) 1.95
161 117 1.12 1.05 6.60 70/90 3.90 KT3 3.90 | 2W 10R-10M 82 | RX20 {HP2 2.15
$8/DD 170 123 147 110 ™9 16.50 100 4.80 68550  5.00 Soldlnpad(sdw per typei.e. | RX22 (PP3 3.75
0S/DD 200 .44 137 1.9 ™o  19.20 110 3.90 Universal C! 8.00
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P. V. TUBES

PLEASE NOTE OUR NEW ADDRESS - COME AND SEE US
104 ABBEY STREET, ACCRINGTON, LANCS BBS5 1EE.

: HOW TO ORDER

cable, service aids, uS.
colls please allow £1.30 P+P
(U.K.). Export orders charged
at cost. First Class Mail is used
whenever possible. Add 15%

Goods are despatched on the day we receive your
order. If for any reason we are out of stock we will try
to inform you as quickly as possible. We try our best
to give a speedy, fair and efficient service. V.A.T.
invoice on request. Give us a ring — we'll ?Ne you
service. Please ask if what you need is not listed — we
will try to help. Prices are subject to change without

. . VAT to total except where it  notice.
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.) &%t me ™
SEMICONDUCTORS INTEGRATED CIRCUITS DIODES
AC107 35 | BCS58 9| BF3SS 56 | R2008B 1.90 | AN214Q 3.91 6003N  2.49 | TCA160 1.20 | UPCI180C  1.84 | aar19
AC126 30 | BCY72 13 | BF362 68 | R2010B 1.92 | AN240 3.84 | =SN76013N TCA760 2.30 | UPC1181H 1.62 BA102 17
AC127 32 | BD115 45| BF3S3 72 | R2265 150 | ana1g 308 | SN76023N 2,00 | TCA270SQ 2,50 | UPCI182H  2.95 | BAI15 13
e @i 4imH o BIEE E M G WM LR TR S W HR §
AC128K ]| e 19| BF3% 35 | poasi 1.50 | Ansot 515 1 Sh7eraiN 2000 [ Tcassos 175 | UPCIIB8H  2:20 | BAlS4
ActaK a8 W | Bz 34 | pasag 280 | ANTISQ 3.7 | Sgeoenn 2000 | Teagoo. 220 | UPCII0G 120 | BAISS 14
AC142K 38 46 | peat6a34 gp | ANG340 785 | SN7e227N  1.18 | 1eagro 90| UPCIITC  1.06 | BAIS6 15
AC176 35 | BD133 60 | BR435 35 | RCA16029 99 | ANG34IN 5.10 | SN76533N 1.70 | 1éag4g b UPC1198C 84 BA317 26
AC176K 35 | BDI35 38 | BRa57 35 | RCAT6039 99 | ANG344 7.85 | SN7603IN  2.49 | 1pass 20| UPCI200V 118 | BAXI3 4
AC185 41| BD136 38 | BF458 43 [ RCA16001  2.95 | BAS21 2.80 | SN76544N  2.35 -20 | ypci21iV 270 | BAX16 8
AC187 38 | BD137 38 | BF459 43 | RCat6002 99 | BA536 3.00 | SN76650N  1.05 | TPA1002 1.95 [ ypci212v 1.34 | BB10SB 30
AC187K 38 | BD138 35 | BF460 86 | RCA16040 9 | CASS5 46 | SN76660N g0 | JOAI003A  5.50 | ypci215v  1.66 | BB10SG 30
AC188 35 | BD139 35 | BF462 86 | RCA16041 84 | casse 84 | SN7es66N go | JDA1004A  3.35 | ypCio16y  1.20 | BY126 12
AC188K 39 | BD140 44 | BF4s9 46 | RCA16334 90 | cazat 25 | SN76530A  1.47 | JOAIDOGA 280 | ypCioy76 113 | BY1Z7 1
AD143 82 | BD144 1.70 | BF470 66 | RCA16335 0 | cazas & | STKOI5 6.25 | TDA1005 3.60 | ypc121BH  1.80 | BY133 15
AD161 54 | BD150 60 | BF597 10 | RCA16799 9 | G 180 | STKG2 13.25 | TOA1010 1.54 | ypc1223¢  2.20 | BYI64 45
AD162 54 | BD159 65 | BF757 54| RCAIGS?  2.88 | Ghros 289 |STKoE3  11os | TOA! 4701 ypcizosH 200 | BY176 85
AD161/62 MP 1.15 | BD166 52 | BF758 54 | Tica5 a0 -89 | Srkass 5.65 | JDAI037  2.95| (pCi2o6C  1.50 | BY179 63
AF106 49 | BD179 70 | BFR39 27 | Tié46 g0 | HA132 2.65 | o1i435 906 | JOAI0# 4371 pci2o7y  1.20 | BYIB2 87
AF114 89 | BD182 1.20 | BFR40 30 | a2 65 | HA1342 2.49 | g1Ka36 5.50 | JDA1060A 4.4 | )pCioogH 54 | BY184 55
AF118 1.20 | BDIS3 75 | BFRT9 85 | T8 48 | HA130BN 2,60 | gTi4a7 7.85 | JOA1062 1.5 | ypCi230H  3.95 | BY199 28
AF121 75 | BD201 85 | BFROO 1.74 | TIF29C HA1366WR  2.80 | STK439 6.62 | [DA1083 1.68 | ypCi238v  1.16 | BY206 14
AF124 48 | BD20? 91 | pFTa2 39 | TIP30A 41 | HA13®2 3.95 | STK459 820 [ JOAN70S  3.00 | ypci2asy  1.35 | BY210/600 28
AF125 46 | BD203 80 | BFT43 39 | TiPaoC 43 | HA11219 2.49 | STK441 8.10 }D‘“m 3.50 | ypc1350C  4.15 | BY210/800 33
AF126 46 | BD204 99 | BFW1D 60 | Tip31c 55 | HATI24 1.8 |STke61=465 g0 | TOAIIS0 231 upcissac 192 | Byazs 99
AF127 38 | BD222 46 | BRX29 40 | 1ip32¢ 42 | o3P 3.21 | STKaB3 1430 | TDA1200  2.95 | (pCI36SC  6.38 | BY27 28
AF139 59 | BD223 56 | BFXB4 42 | TipE 75 | (ad02p 290 | SW153 274 | TDAI1220A 212 |"ypC1356C2  2.08 | BY298 22
AF178 1.54 | BD225 47 | BRX8S 30 | TipasB 106 | [as102 337 | TAT050P g5 | TDA1270  3.95 [ ypcy3e7 2,08 | BY299 22
AR239 60 | 8D232 68 | BFX86 30 | TiPaIC 4T | (a2 57 | TA7051P 95 | TDA1327 170 [ ypcigzeH 2,70 | BYX10 20
AL102 2.00 | BD233 60 | BFX88 46 | Tpaze 50 Mugg g'os TA7063P 2.20 | TDA1352B  1.60 | (pCi358H  1.88 | BYX36/10 30
AUY06 2.50 | BD234 63 | BFYS0 30 | Tipa7 70 05 | ta7074p 100 | TDAT412 120 (pCi3s0C  2.20 | BYX55/600 30
AUN13 2.00 | BD235 60 { BFY51 30 | TP120 65 | LAddz2 3.28 | 1a7108p 3,43 | TDA1415 1.40 | ypC1363C  2.16 | BYX71/600 90
BC107 20 | BD236 65 | BFY5? 24 | TIP2955 gp | LC7130 593 | 1a7120p  2.43 | TDA1470 467 ypCiaseC  1.84 | 0A47 9
BC108 20 | BD237 57 | BFY90 95 | TIP3055 63 | LC7T120 5.87 | TA7120AP  3.76 | JDA1770 4.80 | ypciagsHe 215 | OA%0 10
BC109 20 | BD238 65 [ BR100 34 | 1isey 21 | LKn37 5.50 | TA7130P 1.93 | TDA2002 2.80 | (pC1370C2 2.58 | OA 10
BC114 12 | BD243 85 | BR101 45 | 110602 1.80 | LM1011 3.25 | TA7141P g5 | TDA2003 1.20| ypC1382C  1.08 | 0A95 6
BC115 17 | BD244 85 [ BR103 83 | 2n69%6 21 | LM1340T 75 | TA7146P 4.67 | TDA2004 2.52 | ypci3ss 3.78 | 0A22 1
BC116A 16 | BD410 7 | BRas 1.46 | 5Na18 g2 | LMI3N  2.63 | Ta7isp  s5.67 | JDA006 178 | ypcyaazH 58 | IN914 4
BC117 BD434 74 | BRC4443 94 | 2N2904 51 | MB3712 195 | TA7i7iP 1,85 [TDA200 2.00 | yypcyq 2.80 | IN40OT 4
BC118 24 | BD4y 86 | BRC4444 98 | 2N2905 28 | MC1307 1.99 | Ta7172p 185 [TOA2140  5.95 | jpes7as 38 | INd4DO2 4
8C119 36 | BD438 94 | BRX46 40 | oN3054 §0 | MC1310P 1.60 | TA7173P 1.85 | TDA2150 2.22 | ypCSTTH 2.46 | IN40G3 4
BC139 28 | BD507 52 | BRY39 56 | oN3055 60 | MC1327 1.70 | TA7176P 2,50 | TDA2020 4.66 | |)pCsssc 1.28 | IN40O4 5
BC140 32 | BD508 55 | BRY55 45 | 2x3702 11 | Mc1351P 2.93 | 1a7202P 4.27 | TDAZ030 2.80 | DA 1019 4.00 | IN4DOS 5
BC141 26 | BDS09 56 | BRY56 57 | on3703 10 | MC1330P 90 | TA7204P 3.77 | TDA2521 417 | 1144112 75 | IN4OOS 5
BC142 BD510 50 | BSV57B 89 | oN3705 10 | MC1349 1.89 | Ta7p05ap 372 | TDA2522 2.0 | g/Teansistor IN4007 6
0143 31 | BD278A 81 | BSWe67 68 | IN3706 10 | MC1350 1.50 | 7a7208P 3.40 | TDA2523 3.40 | equivalent IN4148 2
BC147 13 | BD517 80 | BT100 1.65 | 2N3708 17 | MC1352 175 | TA7210p 6,60 | JDA2524  2.25 | jeafiet £2.25 IN4448 10
BC143 9 | BD520 75 | BTI01 1.20 | oN5204 48 | MC1358P 1,50 | 1a7222 2,42 | TDA2525 3.64 | for the pair IN5401 12
BC149 12 | BD535 82 | BT02/500  1.20 | 2N5206 MC1495L 3.00 | TA7223P 3.74 | TDA2530 2.70 IN5402 14
BC157 16 | BDS36 91 | BT106 1.60 | 2N5298 69 | MC13002 3.90 | 1a7207p 5.9 | JDA2532 2.56 IN5403 12
BC158 16 | BD696A 1.49 | BT108 1.69 | 25337 1.86 | MC14011BCP 66 | TA7228P 5.08 | TDA2540 3.84 IN5404 12
BC159 15 | BD697 1.24| BTI09 99 | 2N5496 53 | MC14040UB 43 | ra73y0p 2,78 | TDA2S41 384 | COMPUTER IN5405 13
BC160 25 | BD695 1.39 | BT16 1.21 | ong107 75 | MC7742 1.35 | TA7609P 4.39 | TOA2560 3.50 SPARES IN5406 16
BC161 28 | BD6% 1.50 | BT119 3.66 | 2Ne109 81 | MC7812 135 | Taz61iap  2.92 | TOA2ST1 2.5 IN5407 16
BC1708 15 | BD707 95 | BT120 3.66 | 25a715 108 | M23) 2.20 | TAA300 sg IDAS76  3.75 | PLEASEASKFOR | IN5408 20
BCI7Y 15 | BDX32 2.10 ) BTI51/800  1.20 | 5Sc495 130 | ETTRG016 20 Tam3i0 2.83 | TDA2576A  3.75 | ITEMS WHICH ARE | |TT2002 1
BC172 15 | BF115 38 | BU104 2.00 | 25C496 ‘31 | ML232 2.20 | TAA320 2.00 | TDA2577 3.25 NOT LISTED Y969 — Disc.
BC173 12 | BF117 3 | BUIOS 1.58 | 25C643A 150 | ML236 5.35 | TAA550 55 | TDA2581 3.30 | o0, 7.50 | REP BZX85 30V
BC174 10 | BF125 26 | BU108 1.80 | 25C1096 172 | ML237 2.50 | TAAS30 3.90 | TDA2582  2.60 | e, 340 | BIV1524R  1.18
BC177 77 | BRI 47 | BUI24 190 | 25c1i72y 2020 | ML238 6.00 | Tapgqost  1.96 [ITDAZS0  3.25 ) oo, 300 | BZYI5-12R 1018
BC178 26 | BF154 23 | BU126 1.75 | 25C1173Y 1.69 ML239 2.50 | TAAS61B 1.20 TDA2591 2.95 780 CPU 2“3 .
BC182L 9 | BF158 18 | BU204 1.50 | 2501306 2.73 | ML920 4.12 | TBA120A g0 | TDA25%3 2.95 77X 213 13
BC183L 12 | BFI60 27 | BU205 142 | 2861307 300 | ML922 3.29 | "(a)(S),(AS),(sA). |TDA600  5.30 | Zo o3 13 SPECIAL
BC184L 14 | BF167 24 | BU206 1.80 | 2501449 1.67 | ML926 2.18 | 1BA1208 1.30 | TDA2610 320 | '\ae9 8 DIODES
BC186 18 | BF173 22 | BU208 1.60 | 2501520 §8 | ML928 2.18 | tBa12088  1.37 | TOA261A  1.95 ALSO SEE
BC187 18 | BFI77 52 | BU208A 165 | 2501678 2.67 | MMS3B7ANN 415 1507 o5 | TDA2640 292 7415 RANGE SKE 49 £1.09
BC204 10 | BF178 46 | BU208D 2.20 | 2561909 290 2N 6.65 | BA1200  1.10 | JDA2630  3.40 SKE 5 £1.19
BC208 13 | BFI79 28 | =BUS0O 9501953 1.44 | MRF475 250 | TBA395 120 | TDA26%0  1.35 ML) £1.30
BC209 10 | BF180 39| BU20B/02  2.10 | 2502028  1.82 | MRFAT7 10.00 | TRA3%e ‘30 |TDA3190 200 Y827 £1.42
BC212 9 [ BF181 39 | BU326A 1.75 | 2502029 2,60 | MSN5807 7.87 | TBA44ON 2.75 | TDA3500 6.90
BC212L 13 | BF182 36 | BU407 1.70 | 25C2078 2.90 | MS1513L 2.80 (TBA1441) TDA3560 6.00
BC213 13 | B8 29| BU426 3.07 | 232091 734 | MSISI5L  3.28 | tgassop = 2.50 | TDA3S]  6.50 ZENER
BC214 10 | BF184 36 | BUS00 2.30 | 2502166 273 | SAA1025 4.40 1.s0 | TOA3S71 3.75 OI00ES
BC237 14 | BF18S 36 | BUS26 246 | DECI 220 | SMI124  2.50 | pasig 3.00 | JDABS0 315 BZX61Range 20
B 14 | BF194/394 16 | BUS08 3.20 { DEC2 2,20 | SAA1250 3.94 | TBA520(Q)  1.68 | JDA4420 4.22 (1.3W)
BC251A 18 | BF1%5 16 | BUS06 1.40 | THY15/80  2.20 | SAA12S1 4.90 |1Bas30(Q)  1.38 | TDA4600 2.95 BIX79Range 10
BC252 12 | BFI% 16 | BUBDT 2,94 | THYi5/85  2.20 | SAAS000 4.39 | 1BA540 1.63 | TDASS03  2.50 (400m
BC261 18 | BFI97 16 | BUWS4 1.45 | Bu2088 220 | SAA5010 6.30 | 1BASS0(Q) 1,58 | JEAI002 3.50 Bzvuvgtange 10
BC262 18 | BF198 18 | BUWIIA 3.84 | BUWBIA 384 | SAA5012 6.50 mmg& 1,59 | TEA1003 137 400mV)
BC300 50 | BF199 21 | BUX84 1.50 SAA5020 5.90 | TRAS70 179 UPC554 1.34 7Y93,90  1.18
BC301 53 | BF200 35 | E1222 40 SAAS5030 8.25 | TRAG90 1.50 | UPCS66H 2.95 (8v)
BC303 33 | BR24 25 | MCR101 45 SAA5050 8.50 | tgasaiBx1  3.50 | UPC57562  3.40
BC307 20 | BF225 20 | MCR220 1.50 SAA3210 2.93 | 1A673 2.45 | UPCS76H 1.90
BC308 25 | BF241 25 | MEO4T 20 SASS60S  1.89 | TBA700 212 | UPCS87C2  1.60
BC323 99 | BF256 55 | MJE340 68 SAS570S  1.89 | BAT20 264 | UPCIO26H 2,95

27 18 | BR257 28 | MJES20 SO we will try 0 3.25 | 1BA7S0 298 | UPCIOBH 252
BC328 18 | BF258 25 | MJ3000 1.98 U Yy 10| SAse70 3.25 | 1BAS00 {62 | UPCI032H 64
BC337 18 | BR59 35 | MPSAQ2 35  supply the SAS580 2.90 | TgAsicAS  1.10 | UPCI042C  1.56
BC338 18 | BF262 84 | MR814 45| original part SAS590 2.90 | 18AS20 170 | UPCI1S6H  4.26
BC461 BF263 75 | MR8s4 55 | when we can. | SL901B 5.50 | 1BAS20M  1.25 | UPC1158H 8
BC547 13 | BF271 24 | MR475 2.46 | Under certain SL917B 6.50 | TRAS90 3.04 | UPCI163H 98
BC548 13 | BR273 24| MR479 260 [ eircumstances | SL1310 1.80 | tRagop@)  3.00 | UPCYI67C2 94
BCX32 30 | BF274 24 | ON447 we may have to | SH13270 1.20 | TRAgS0(2)  3.05 | UPCII68C  1.28
BC549 8 | BF336 36 | ON448 Y SL1430 1.25 | TBA970 409 |UPCII76C  1.46
BC550 7| BF337 41| QM2 1.91 supply an L1432 3.36 | TBAGQ0 199 |UPCHI77H  1.56
BCS57 8 | BF338 41| om21 1.91 equivalent. 176544 2.05 | tRA1ad06  2.44 | UPCIITEC  1.28

SPECIAL OFFER FROM OUR COMPUTER DEPT.

HIGH RES. GREEN SCREEN MONITORS £69.95 + CARRIAGE £5.95

TAPE RECORDER SUITABLE FOR COMPUTER USE - WITH
ONLY £16.95 + CARRIAGE £2.50

WHILE STOCKS LAST

CONVERTER

WITH OUR NEW LARGE RANGE WE'VE GOT TO GRIPS
WE'RE SERVING EVERYTHING WITH CHIPS!!
WE'VE GOT MORE PRODUCT BUT IT'S SUCH A SQUASH
OUR NEW SHOP’S BIGGER - IT'S PROPER POSH!
- COME AND SEE US OR GIVE US A CALL
IF YOUR NEEDS ARE ELECTRIC WE'VE SOMETHING FOR ALL.

P.V.

104 Abbey St.,
Accrington,
Lancs.
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/cusromzn CAN'T PAY?\
| DONT LOSE HIM FIT ATV METER

’ FREE CAREER

=
i . . .
Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
comace your own business!
AVAILABLE
@ 22 ICS have helped thousands of ambitious people to
£ move up into higher paid, more secure jobs in the
COMPLETELY VARIABLE TIMINGS 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
‘ ‘ METERS can provide you with the specialised training so
-\ QFICQ L MTED | | essentil tosuccess.
Personal Tuition and 80 Years of Success
MANUFACTURERS OF TV COIN OPERATED The expert and personal guidance by fully qualified
METERS CONTACT (0202)674272 tutors, backed by the long ICS record of success, is
87-89 Sterte Avenue, the key o our outstanding performance in the
Poole, Dorset. BH152AW. ey o ot and i you own homer. . pace 1t
k Telex: 418253 LUMIC G / You study the subjects you enjoy, receive a formal
Diploma, and you're ready for that better job, better
pay.

HOCKLEY DISCOUNT

TELEVISIONS
94 Soho Hill, Hockley,
Birmingham B19 1AE
Telephone: 021-551-2233

BEST QUALITY SETS AVAILABLE
AT UNBEATABLE PRICES

TICK THE FREE BOOKLET YOU
WANT AND POST TODAY

ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

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

Philips G8, G11, Bush T22, GEC, Starline,
Japs., Deccas, Pye 222s, BRC 9000, 9600,
9800, Sony, latest Hitachi, ITT, CVC30,
CVC45, plus remote control models.

ELECTRICAL RUNNING YOUR
ENGINEERING OWN BUSINESS

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

PRICES START FROM £6
WORKING SETS FROM £18
FROM OUR SHOWROOM

DISCOUNT ON QUANTITY

NORTHERN T.V.

DISTRIBUTORS
Unit 2, Perth Court,
Team Valley Ind. Estate,
Gateshead, Tyne & Wear
Telephone: 091487 5389

Address ,. ... .. .. . l.e=..ag 3¢ bht . n-. . m .2 laalas - aanni.

Dep( EGSB4
160 Stewarts Road, 0‘ 622 9911
London SW8 4UJ. s lalt hours)

-------------1
--------------d

Opening hours 9 - 7 Monday - Saturday
Sundays by appointment.
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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) 20358/39693

TYPE PRICE (£}| TYPE PRICE (£)
LA3122 .........2.90| TBA520.

.1.00

CRRERRERE A REBEN

Wi
83®

SN76110N
SN76226DN .1.
SN76227N ....1.

130(S

BUY WITH [rem 12024 ... 135
- RBM AR3 ... ... 185
PHILIPS G8-550 . . . 6.90

PHILIPS G9 . ..

EN.T. TRAYS

THORN1500-33 . .. .

TYPE PRICE (£) [TYPE _PRICE (£) TYPE PRICE [ UNEOP TR [THORNISIOSS
TKOO0S0 .......7.50 [UPC1185H2 .3 30| RBM T2/24 ... 1220 | At b0l
UPC1188H ;313 ] RBM Zng 18202 [THOoReel o
1. . =
130
..... 1.78|PHILIPS G11.
UPC1211C . 1.50|THORN 1590/1 .
UPC1215V .2, - 1.42|THORN 1630/1 ..
UPC1216V .. 2. BU206..... 1.36{THORN 1615
UPC1217G ... BU208A .. 1.40| THORN TX10... .
UPC1218H .2, B8U208/021.70 |PYE 731/113 (110) . 0
i .. 1.48|PYE 725 (90} .........1020
3; o DIDDES
_ﬁs BY127 ... 10
345 BY133 A |1
199
248, s
50 A/S20MM BOMA ..275
..2.60 100, 160, 200MA._....170
305 315, 400, 500, 630,
05/ saoMA 14,125, 16.
320 120
505 z 315 4,54 135
288 NEW VALVES
288 gv )
376 ; d
.0.70 |UPC1370C2 380 BZX61-range .. ... a8
.2.10 [UPC1373H ....120 25C1172Y BZv8grange ...... M
.00 JUPC1377C ... 4.60 BC184L ...... 11| BF256LC ... 25 ... 85
40 [UPC1378H . 3.80 25C2029 .2.00
~2.15 [UPC1384C .. 550 25C2078 .2.00
UPC1017G ....2.55 {UPC2002H ....2.20 2SC2078 .2.20 SUNDRIES
UPC1018C .. 1. 25C1969 .2.45 PYE IF GAIN MOD 785
UPC1025H ... E/W COIL GI1 ... 165
UPC1026C Son VANDS ... n
UPC1028H ....2. ~Clerss 68 TRANSDUCTOR 225
UPC1031H .__.2. 6533 ....8.50 68 ON/OFF SW. .. 140
Upcione 9 TV ELECTROLYTICS PUSH BUTTONS/TUNERS
UPC1035C ...2. )
UPC1042C ... 2.40 | DECCA 30(400/400)350V ... .. .. 255 | DECCA/TT AW . ............ 645 | Available also a range of
UPC1043C ... 2.45 | DECCA 80/100(400)350V DECCA/ITT 6W ............ .. 795 | 2SA/B/C/D Transistors.
UPC1156H ....2.456| (800)250V ..................... 290 | PYE201 6W ................ 15.80 Phone or write for lists.
UPC1168C ...2.70 | PHILIPS G8{600)300V . .. .. ... 2.00| PHILIPS GBS/L ............. 13.90
UPC1170C ...155 | PHILIPS G9(2200)63V ... ....... 115 PHILIPS G8S/Q ... ... ... .. 12.00 ORDERING
UPC1176C ... 2.15 | PHILIPS G11(470)250vV ... ... 195 HITACHIaW ... .. . .. .. B A0S Falo UK
UPC1177H ....230 | PYE 681/7(200-300)350V ........2.10 rrrcvc57w ............... 9.40 A‘““dd 15%\,‘{’?'} S
UPC1175C ...220 | RBMAS823(2500/2500)30V ... ... 110 mTCveae Lo 2.80 oATPe Total
UPC1180C ....3.05 THORN3500(175/100/100/ PHILIPS G11 (TIPSW.) ...... 2580 De%vomav TR B
UPC1181H ...220 | 400)350V .. ................... 1043/05TFK ... ... ... 830 gL
UPC1182H ....2.35 monwasoouooonov ... 85 - ;
UPC1183H ..2.35 monwsooomoomoov ......... 275| U322 TEK ... .00 740

INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

ALSO AVAILABLE

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

Our top selling instrument is designed

to readily test the various characteris-

tics and rejuvenation of both colour and

B/W C.R.T's.

* Tests for shorts and leakage between
electrodes.

* Tests cathode emission characteris-
tics.

# Separately checks condition of guns.

* Removal of shorts and leakage be-
tween electrodes.

* (;hecks heater warm-up characteris-
tics.

* Rejuvenation of low emission
cathodes with automatic timing.

# Super rejuvenation with manual con-

PRICE £186 + £27.90 VAT

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

LEADER HIGH VOLTAGE
METER EHT PROBE
Measures up to
40 K.V. D.C. with
SAFETY

BUILT

IN
METER

FULLY
GUARANTEED

CRT TESTER-REJUVENATOR

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

red guns separately. Fitted with delta and
P.LL. sockets, Compact size 120 x65x60
mm. Supply 240V AC

PRICE £32.00 +£4.80VAT

LOPT TESTER

BK’s REVOLUTIONARY DYNAMIC
‘LOPT’ TESTER
Revolu!ionary L.O.P.T. tester. Operates

in dp

wnhout de-soldering or removal.
Size 75x100x40 mm. Supply 240V AC

amic mode which actually tests the
T. under high voltage conditions

PRICE £25:99 +£3.VAT

Analogue Muttimeters
Digital Muitimeters
Oscilloscopes

Signal Generators

Digital Frequency Meters
Pattem Generators

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

FOR COMPLETE LIST.

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

The new Thandar SC110A represents a break-through in oscitlo-
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

fult Bized Performance

* 10 MHz bandwidth. * 10 mV per divislon sensitivity.

* Fult rigger facilities are prowded including TV frame, or TV filtering.

* Runs on 4 to 10V DC via batteries. cells, or AC
adaptor

* Size 255mm x 148mm x 50mm.

PRICE £165.00 + £24.75 VAT

Accessories: Carry Case £5.95 + £0.89 VAT,
X 1 Probe £7.50 + £1.13 VA.T.
x 10 Probe £8.50 + £1.28 VA.T.
x 1/ x 10 Switched Probe £10.50 + £1.58 V.A.T.
AC Adaptor £6.95 + £1.04 VAT,

HAMEG HM 203-4 20MHz
DUAL TRACE OSCILLOSCOPE

SPECIFICATION«

*BANDWIDTH DC-20MHz

#SENSITIVITY CH1,CHZ 2mV-50V/DIV
*TIMEBASE 40nS to 0.2S CM
*TRIGGER DC-4OMHzZ Auto-Normel-TV
*CALIRRATION OUTPUT

*CH1 ADD AND INVERT FACILITY

*ALT/CHOP SWITCH WITH COMPONENT
*LARGE RECTANGULAR SCREEN 8 x 10 cms. TESTER

*BUILT IN SEMICONDUCTOR COMP.TESTER

*SIZE 285mm x 145mm x 380mm. PRICE

*SUPPLY 110-125-220-240V AC 50-6CHz

£264.00 + £39.60 VAT
2 YEAR WARRANTY

Optional probes as above

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

B. K. ELECTRONIGS o... +,

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

ESSEX. §S2 6TR TEL: 0702-527572
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TELEVISION/COMPUTER
TRAINING

{FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICAL
EDUCATION COUNCIL)
2 YEAR
BTEC National Diploma
ELECTRONIC &
COMMUNICATIONS ENGINEERING

(Electronics, Computing, Television, Video, Testing & Fault Diagnosis)
15 MONTHS
BTEC National Certificate
ELECTRONIC EQUIPMENT SERVICING

{Electronics, Television, Video Cassette Recorders, CCTV, Testing & Feult Diagnosis}

15 MONTHS
BTEC National Certificate

COMPUTING TECHNOLOGY
{Efectronics, Computing Software/Hardware, Microelectronic Testing Mathods}
9 MONTHS
BTEC Higher National Certificate (HNC)

COMPUTING TECHNOLOGY & ROBOTICS

{Microprocessor Based Systems, Feuft Diagnosis, ATE, Robotics)

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:

QUALITY

REBUILDS

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

NEW eX-StOCK & 2 VEAR CimRRANTY

Inline Rebuilds
...£24 Up to 22"

TOP TWENTY VIDEO SPARES P ~-£28 | Upto 26’

LONDON ELECTRONICS COLLEGE (Dept TF)
20 PENYWERN ROAD, EARLS COURT,
LONDON SWS5 9SU. Tel: 01-378 8721

Bonded Coil
Cassette lamp (Ferg/JVC) .......... £1.80 Video head (Ferg) (state model) ....... £37.50 110°upto 22"..
Cassette lamp (Panasonic) .... .£1.80 Video head (Panasonic) (state model) £39.50 o 1t
Take-up clutch (Ferg) £6.50 Head cleaning fluid £1.50 110°up to 26" .. ALL SIZES OF

Belt kit (Sony/Toshiba early) ....
Belt kit (Ferg) (state model)
Belt kit (Panasonic NV7000)
Belt kit (Sanyo 9300) ...
Rewind kit (Sony C7) ..

Low focus NEW MONO TUBES

N
ggrtjaoznlyevtess 3% 5+ AT COMPETITIVE
£6.50 Loading Belt (Sanyo 3300 i : ° PRICES
1695 Overhaul kit (Fermsme m 9.95 Less 10% 10+ and over
Reel idler (Sharp VC} ..

i 19,
Video head {Sony C7) =y gz:m:ﬂ: g g::ry;)(fst:atfe“r‘:::gl)ggg IN LINE TYPES EX'STOCK SELECTION NOT REBUILDS
TELEVIDEO SERVICES S B —
NOTTINGHAM (0602) 226070

76 Wollaton Rd., Beeston, Nottingham
Please add 50p post & packing and then add 15% VAT to total
ALL ORDERS DESPATCHED BY RETURN OF POST

£6.50 Head cleaning sticks (each) ...
£6.50 Head cleaning tapes (VHS/Be
£6.50 Loading Belt {SLB0O0O) ...

CARRIAGE
£5 Singles. 2-3 £10. 4 £12
AXT 51-001...... 10 £15. 10+ Carriage paid

560DYB EXCLUSIVE OF VA1

MONOLITH = 560 EGB.. . £62 TERMS

m VI DEO HEADS EESTREAE Rt T 560 CGB........................ £62 Cash with order
- T -
3 el e SN AT e UL e - QUANTITY | oA TECHNICAL DEPT. WILL ADVISE YOU ON

-
= PEPLCEMENTS FORALL VHS AND BETAMAX i = DISCOUNT | PROBLEMS. YOU MAY ENCOUNTER ON FITTING
= = A . INLINE TUBES
— VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE — sk for details DELIVERY: Ex stock items immediate dispatch on receipt of order,
~  VHS Part No. 4HSS (15mm Centre Hole}£29.95 EACH = Others allow 14 days.
— BETAMAX Part No. PS3B £38.95 EX, =
—  REPLACEMENT KIT (17 Pieces Boxed) £17.35 VAT. _
— ' 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 -
= Supplliers to most U.K. Distributor/Service Qrganizations o

CHROMAVAC LTD. UNIT 7, BEAR BRAND COMPLEX,

& THE MONOLITH ELECTRONICS CO. LTD = ALLERTON ROAD, WOOLTON, LIVERPOOL 25
B 5-7 Church Street, Crewkerne, Somerset TA18 7HRA, Englanrd 1B ! .

B, Telephone Crewkerne (O460) 74321 Telex 46306 MONLTH G Ak for MR BUTTERWORT+ ON:051-428 8777
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ZENER ODES
400mW suc 3V-75V 8p each. 10/75p
1.3W Plastic  3V-200V 15p each. 10/
1.5W Flange 4.7-47V £1.40
2.5W Plastic  7.5-75V £1.26 each
20W Stud 7.5-75V 87p each

£1.31 each

UPCH181H
UPC1185H2
uprci2i2c
UPC1228H
UPC1230H
UPC1350C
UPC1367C

MULTIMETER SPECIAL

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

DC Curr. M/A: 0.06, 0.6, 6, 60, 600, 3000
AC Curr. M/A: 0.3, 3, 30, 300, 3000.

MULTISECTION ELECTROLYTICS:

DC Volts: 0.6, 1.2, 3, 12, 30, 60, 600, 1200. ThoaN

AC Volts: 3, 6, 15, 60, 150, 300, 600, 900.

850 100+ 300+ 100 +16/300V E2
1400 150+ 100+ 100+ 100+ 150/ 320\/170‘
1500 1504;150#100/300

30001 Vv
3500 175/400V + 100+ 100/350V
8000 400/350V
8000/8500 2500+ 2500/63V
8000 700/250V
1000/70V
9000 400/400V
Timer Amp 4700/25V
DECCA0/30 400 +400/350V
1700 200?200+400/350V

2047 2048 2083 2084 2
2 200+|50+50/300V

DC Resistance: 0.2, 5, 50, 500, 5000K.

level dB: —10 to +12

Supplied with rechargeable batteries.

Price £12.00 incl. of p/p & VAT.
TOOLS - BOXES - STORAGE C
SYSTEMS — SEE LATEST Dil to Ol
ADDITIONS TO OUR 8 pin 0.08 0
CATALOGUE. 14 pin 010 0 GEC
150 E 16 pln on
) Approved Telephone Plug 22 pin 021 !
i | bt Coa 0 {1 28 pin 030 ITT/KB 2oo+zoo+75»25/350v

B.T. Appsroved Telephone Sec0 40 pin 034 s PHILIPS G8 600/300\/ i EZF;?,SDdH
ondary Socket CO-AXIAL CABLE
Plug only £0.65 G8_G3 600/300V 1P230 072

G11 470/250V VA1015 0.92

] Sechmi LB type 692200/63V
NI-CAD CHARGER T50hm UR202 yoe” *°" "'® | EKCO  TI48 125+ 200+100+32/275V VA1033/34/38/
Universal Ni-Cad charger, per metre | 691 Series 200+ 300/350V 39/40/53 a1l 0.20

22p
Chavges PP3, AA, C, MINIATURE MULTI-CORE 600/300V | VA10555/565/665/
£5.00 m 7p per metre | RANK 300+ 300/300V | 67s all 0.23
PLUGS & SOCKETS Rechargeable Batteries | 46p per metre A823 2500+2500/30V lvA1074 020
Metal Cé-ax Plug 0.18 £4.45 4/£16.00 TWIN FIGURE 8 220/400V AT ey
Plastic Co-ax Plug 0.14 AA £0.95 10/£8.00 | Grey & Clear  10p per metre 500/300V Ly a1091 029
Metai Line Sockel 0.50 | HP11 £2.30 4/£8.50 { TEST LEAD WIRE Excel Pofish 076 |\aso06/a7/
Single Junc HP2 £2.35 4/£8.75 |Red & Black  38p per metre Fire Extinguisher o8 311 0.20
Scxetiin (| CHART RECORDER SPECIA B ner0.88 o head 220 {vatios 032
R . I . r
£M Pugs Grand new 3 cibnnel pen fecord | 20mm Panel Mounting  0.28 | &5t Freoper 096 Cloaner VATI04 072
ers complete with charts. Full 20mm Chassis Mountin 0.06
PL259 Plugs spec. upon fequest once only 11" Panel Mountin l 038 FoamCleanser0.84 SoldaMop(Sld)O 72‘ VA1108/09/10/
Reducer price £40 + £10 p&p + VAT, g 39| Aero Klene  0.78 Solda M 11712 ait 0.24
2 out 1.00 § E¥EIPrices per 10

Low loss splitter 1 in, W Chassi"s Mounting 0121 gilicone Grease  (L/Gaug: e) 0.72 fv,

? Carline 14" holder 019 {Tube) 1.60 HealSinkC%rggl.Oe 23‘\2‘3:205‘, Nz
SOLDERING 11" Quick Blow. 100, 150, 250mA £1.30. 1, 1.25, 1.5, 2, 2.5, 3, 10, 154 |AntistaticSpray 0.82 Additional P&F on | 02521 059
55p. 14 Time Dolay. 100mA £3.50. 150mA £2.25. 250, 300, 500, 600, [ ostic Seal 088 sbove 30p -
XS25 Watt ron | 750, 850mA £1.84. 1,125, 1.5, 1.6, 2A £1.84, 2.6A, 3.15, 3, 5A £2.82. - =
complete with 20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630, pto ARBO
steel and plug at- 800mA, 1, 1.25, 1.6, 2, 2.5,3.15, 4, 5, 6.3A. 40p. 20mm Time Delay. IW 1RO to 10M (E12 Range)
tached 720 | 100, 125, 160, 200mA £1.80. 250, 315, 400, 500. 630, 800mA. £1.00. 1, {iw 2R2 to 10M (E24 Range)
CS 18W, as above

7.00

INTEGRATED CIRC 3 {£) EACH
AN240P 342 SN76226DN 180
AN2140 SN76227N 10
AN715Q SN76530P
CA3065 SN76533N
CAAQ31P SN76650N

UPC1378H
| UPC2002H

D CONNECTORS
L 15 %

way  way o way

1.
140
1.60
105
0.75
0.8
6.50
320

.21
220
3.65
165
1.80
5.50

E299DD/P116-
all 0.23

9?9?9??9??999#??#NNN“‘
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REPLACEMENT TV MAIN!

GEC2010 8R + 15R + 17R + 70R + 63R + 188R
GEC 2018 10R + 15R + 19R + JOR + 188R
Philips G8 22R + 68 R

Philips 70 6R + 124R + 84R

Philips 300 118R + 148R (with link)

Philips 300 30R + 125R + 2.85K

RESISTOR KITS — each value individually packed
iW pack 10 each value E12 — 10R to 1M 610 pieces
iW pack 5 each value £12 — 10R to 1M 305 pieces
JW pack 10 each value E12 — 2R2 to 2M2 730 pieces
$W pack 5 each value E12 - 2R2 to 2M2 365 pieces
1W pack 5 each value E12 - 2R2 to 1M 353 pleces
2W pack 5 each value E6 - TOR to 2M2 317 pieces

HESISTORS — WIREWOUND. Generally

TERMINAL
BLOCKS
2 amp 12 way 019

5 amp 12 way 0.20
UPC1156H 10 amp 12 way  0.40

RRI A640 250R + 14R + 156R 50W

RRI AB16 302R + 70R + 6.2R

Thorn 1500 350R + 20R + 148R + 1.5K + 317R
Thorn 3000/3500 6R + 1R + 100R Fused
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2.5W - 0.22 to 270R — Available in preferred values
4W - 1R0 to 10K — Availabie in preferred values
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SN76115N TBAS60C UPC1158H 15amp 12 way 0.6 | Thorn B0OO 56R + 1K + 47R + 12R 11W — 1RO to 22K - Available in preferred values
SN76131N TBAS60CQ UPC1163H 098 t32amp 2way 090 Thorm 8500 1K5 + 40R + 50R 17W -1R0 to 22K — Available in preferred values
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B87101/500 125 0.28 0.46 0.63
BT102/300 135 072 0.54
BT102/500 1.65 047 040
BT106 150 029 0.60
BT108 033
BT109 1.18
BT116 042
BT119
BT120
B8T121
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BT151/560R
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B8D222
8D225
BD232
BD233
B8D234
80235
BD236
B8D237
B8D238
BD241
BD243A

PVC Insulating
Tape. 6 coiours
available. 10
rolls

PRESETS
025W Type 100R-4M7
V & H 10p ea. 10/90p

0.1W Type 100R-1M
V & H 7p ea. 10/65p

CAPACITORS
Metallised Paper
2n2F 600V AC 24p
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25C1172Y 100nF 1000V DC
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25C1226
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2SC1306
25C1307
25C 1413A

BY210/400
BY210/600
BY210/800
BY223

46p
470nF1000V DC60p
| HV Disc Ceramic (1)
1KV 1.5nF 18p
8kV 10, 47, 56,
82, 100, 120, 150,
180, 200, 220pF 30p
1 BT100A/02 A7 270, 300pF 39p

ORDERING: All components are brand new and to full specuﬁcatlon. Please
add 45p postage/packing {unless otherwise specified) to all orders
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order or send/telephone your Access or Visa number. Official orders
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COVER PHOTO

Our cover photo this month shows
the Frowds Surveyor VI CCTV camera
with the covers removed. The Sur-
veyor VI is a versatile, fully weather-
proofed camera with circuit
refinements to maintain the perfor-
mance over a wide range of lighting
conditions. It's designed for continu-
ous unattended operation in indus-
trial or open-air environments. Our
thanks to Frowds Ltd., 4 Northarbour
Road, Cosham, Portsmouth, Hants
PO6 4TJ.

VIDEO SERVICING

Mike Phelan’s Video Servicing feature
will be resumed next month.

PIN CONNECTIONS
The pin connections for the LM324 i.c.
(Fig. 4, page 658) were omitted last
month. Pin 4 is the supply input and
pin 11 chassis. Gate one's connec-

tions are pin 1 output, 2 — input,
3 + input.
TEST PATTERN
GENERATOR

We have been asked to make it clear
that the cost of the set of
preprogrammed EPROMS for the Test
Pattern Generator project (May-
September 1984) from JRW Develop-
ments is £29 inc. VAT — this is for the
four 2532s, not three as stated in the
article. This price will be held while
stocks last. It may be necessary to
increase the price at a later date.
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Whatever happened to Prestel?

Well it’s still going, just about, but has hardly made the impact the Post Office expected
when it started the service five years ago. The original plan was for some 100,000
installations during the first year, with escalating growth thereafter. Had all gone well we
might have seen say two million installations after five years. The actual figure is some
45,000. Whatever went wrong?

Prestel arrived at the time when Information Technology was considered to be the
thing of the moment. We were éntering an information orientated society. Or so some
dreamers thought. We would soon have vast amounts of information at our fingertips
and the availability of this information would change our way of life. You can make out a
case for this. If you're in the market for a house or a car for example, wouldn’t it be nice
to dial up the details of what you want and can afford and have the relevant items on
offer flashed on the screen before you? No more trudging between estate agents and car
dealers.

Yes indeed, but how often do you buy a house or a car? Not all that frequently. So the
expensive system sits there awaiting its occasional use. Ah, but then there’s the weekly
shopping, banking, and all that other information for one’s use. Banking maybe. The
dreary procession to the bank to then stand around in a slow-moving queue is something
we could all do without. Except that the banks have already moved to change that, with
their cash dispensers, credit cards and so on. Shopping? A failure of psychology here.
Yes, it would be nice to go out armed with a list of keenest prices and special offers, but
the idea was that you'd do it all by dialling from home. Shopping however is part of a
way of life. A chance to get out and look around. Meet a few people and get up to date
with the local gossip. The better retailers know all this and have put a lot of thought into
shop layout and presentation, to their own benefit and it seems to the public’s approval. I
wouldn’t care to say how many times over the years I've read articles suggesting that the
end of department stores and Oxford Street is iImminent. Yet people still flock to Oxford
Street, stores are full, and it’s likely that this will continue for many years to come. Shops
may theoretically be a rather inefficient mode of goods distribution, and can be
frustrating and time wasting. But to get in amongst the goods, to see and sample what
you want, is more atuned to human needs than dialling up for a printout on the screen.

If what you're after is impartial guidance in the home, then Which? does a far better
job. And here you have another point that was overlooked by the information
technology enthusiasts. We were assured that the printed word would soon be a thing of
the past. Information would be provided by computers rather than journalists, and would
be dialled up instead of being typeset, printed and carted around in the form of great
bundles of paper. How inefficient! Yet in practice the printed page is a far more
appropriate means of presenting information than the TV screen. Just compare the
amount of information you can get into a page with what you can get on to a TV screen.
Then you can flick through a paper, magazine or book, which will hopefully be presented
in a logical form to assist with the information seeking quest. You can go back to the bit
you were unsure about — or the point where you fell asleep! If you buy a publication
regularly you know what to expect and how to use it. Information held in a computer is a
rather different matter. You’ve got to know exactly what you want at the outset, then
you've got to know how the computer stores it, i.e. how to ask the computer for what
you want. Prestel involves a rather laborious search system for getting the information

. out — always assuming that it’s there to start with. And going through the procedure can

be expensive and time consuming.

Which brings us to cost, another drawback with Prestel. The information and the
equipment to get it don’t exactly come cheap. So interesting the public in it involves the
hard sell. The PO, more recently British Telecom, haven’t been exactly successful here.
But then the public is rightly suspicious of new ideas and services, and is generally
conscious of prices and value for money. Information as a cold collection of facts is hard
to sell. How do you convince the man in the high street that he’s starved of information?
?ow do you go about selling him a databank he doesn’t understand let alone feel a need
or?

The basic problem with Prestel has been its blunderbuss approach. Trying to sell to the
public at large something as unspecific as “information” is hardly likely to be a success. It
seems that Prestel has learnt this lesson and that the sales pitch will in future rely on
selling specific information to identified markets — a recent example of this is the
Farmlink service. But even here it will meet with strong competition from the established
information providers — the specialist press, which has been a growth area of publishing
in recent years. Back to the point that the printed page can do it better!

Prestel has been a failure as a mass information service, though there’s reason to feel
that it may have a viable future as a provider of specialised information. To overcome
the problem of the cost of equipment — a classic chicken-and-egg situation — it might be
better to have Prestel available in the high street for use when it’s wanted, which for most
people would not be very often. You could then go along to get the information you
want when you want it. True this is not the armchair access concept that was
fundamental to the original idea of viewdata. That might come later if and when the cost
of the technology falls dramatically. What in fact went wrong with Prestel was that the
idea and the technology arrived before its usefulness could be properly assessed.
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Variable IF Sound Channel

Satellite TV transmissions use a variety of frequencies for
the associated sound channel, the sound subcarrier fre-
quency varying between 5-5MHz and 7-5MHz (see Table
1). Since there’s no standard frequency, reception calls for
a tunable demodulator with high sensitivity — especially
with the new 11GHz services. Good sensitivity is a must as
the sound subcarrier that accompanies the f.m. video is
generally transmitted at a reduced level: as often as not
the whole transmission is weak, which can lead to buzzing
and noise if the input preselection and gain are not all they
could be.

Basic Design

The sound channel described in this article uses a
TDA1190Z ic. which in addition to the demodulator
includes an audio amplifier. The advantage of this is a low
component count. Other intercarrier sound i.c.s such as
the TBA120 should work just as well with the same
tuning and preselection arrangements. A Philips G8 chas-
sis sound selectivity module is used for input tuning: it’s
still available cheaply and is simple to modify for external
tuning with varicap diodes. The module can easily be
mounted on the PCB that holds the demodulator i.c. As a
bonus, the quadrature coil for the i.c. consists of a
redundant coil removed from the module. The circuit can
also be used as a 4-5MHz-6-5MHz terrestrial TV
intercarrier sound channel with no problem. If reception
of only part of the band is required, e.g. Gorizont 7MHz
and 7-5MHz, or the 6-5-6-8MHz range, ordinary low-
capacitance swing v.h.f. tuning diodes such as the BB103-
BB109 series can be used. If the full band is required, h.f.
tuning diodes such as the KV1235 must be used. These
are available from Ambit International.

The Selectivity Module

The original circuit of the Philips U500 sound selectivity
module is simple (see Fig. 1). The output from the video
detector enters at pin 4 and is then split two ways, going to
the base of the BF194 transistor (some units use equiv-
alents) and via L3 to pin 5 (feed to the video processing
chip in the G8). When used in the G8, the chroma signal
is taken from the emitter of the transistor, via pin 8. L1,
L2 and the associated components form a top-capacitance
coupled bandpass tuned circuit for the sound signal which
is tapped from the junction of C2, C3. A 12V supply is fed

Table 1: Satellite sound subcarrier frequencies.

Gorizont (Russia) 7MHz, 7-5MHz.

US Forces TV 6-8MHz (low-deviation radio channel around
6MHz).

TV5 (France) 6:6MHz (wide deviation).

RAI (ltaly) 6-6MHz.

Teleclub (Switzerland) 6-56MHz, 5-5MHz (unused at present).
Intelsat services 6:6MHz, 6-65MHz.

Argentina 6:3MHz.

Libya 6-2MHz.

Spain 6-6MHz, 665 MHz.
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in at pin 2: pins 3, 6 and 7 are connected to chassis.

Since the chroma output is no longer required, the gain
of the unit can be increased by decoupling the transistor’s
560} emitter resistor. A 100pF decoupling capacitor,
connected from pin 8 to chassis, seems to provide op-
timum results — a higher value causes buzzing on sound,
probably due to the chip being overloaded. The capacitor
can be fitted on the print side or, more elegantly, on the
main board.

Coil L3 and its associated tuning capacitor are removed
from the board. This leaves pin 5 free, which is useful for
feeding in the tuning voltage. When 30 turns have been
removed from L3 it can be used as the quadrature coil. Do
this carefully, ensuring that there’s a good soldered joint
on the securing pin when the unwanted turns have been
removed.

If the full range is required, using h.f. diodes, remove
C1 and take eight turns off each side of the centre-tapped
coil L1 (16 turns in all). Solder 0-0047uF (nominal) d.c.
blocking capacitors to each side of the coil with a varicap
diode between — see Fig. 2. The 100k€2 (nominal) d.c. feed
resistors can go straight into the holes left by L3 and its
associated capacitor. Ensure that the diode is inserted the
right way round or very odd tuning effects will cause head
scratching later. If only partial coverage is required, using
v.h.f. diodes, leave C1 in circuit but remove the same
number of turns from L1.

Remove 20 turns from L2 and change C2/3 to around
82pF each (leave at 270pF with a v.h.f. diode). Since one
side of this coil is connected to chassis only a single feed
resistor and blocking capacitor are required. The tuning
feed for the diode used with this coil has to come a little
way over, either from the same point as the resistor going
to D1 or from the hole left by L3’s tuning capacitor.
Mount the resistor by the diode and run a wire over to the
d.c. input point.

The tuning diodes can be tucked in neatly by the coils so
that the original can just fits over — if you can get one
(most have long gone unfortunately). Be very careful not
to short anything out. When removing the coils for
modification be careful not to peel the print — this is easily
done. When resoldering, ensure coil d.c. continuity at the
print itself to avoid problems later. Also double check that
the d.c. feed resistors are of high value (100k{) or more) as
odd effects will occur if the tuned circuits are accidentally
damped by using a low-value resistor. The modules
themselves are reliable. The worst problem is hairline
cracks at points of most mechanical stress. On one
occasion a noisy transistor had to be replaced.

Demodulator/AF Circuit

The demodulator/a.f. circuit is conventional, see Fig. 3.
Be careful with the layout if using Veroboard etc. as
instability may arise. Ensure that after modification the
quadrature coil has d.c. continuity or weak hissing will be
noted at low volume settings — with everything cutting out
at normal levels! The Philips quadrature coil is best glued
to the board vertically, with short leads (use resistor
offcuts) taking the connections through. There’s provision
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Fig. 1: Circuit of the U500 sound selectivity module.
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Fig. 2: Selectivity module after modification.

on the board (Fig. 4) for the coil to lie horizontally, but
this makes access to the core difficult. The speaker cou-
pling capacitor C4 can give rise to instability at highish

From QIZV
preset B R7
co JRe S S
-0047 $100%  |.0047
— | o S
o1 c2 &
100 o
L4 ’qu,
------ cn ¢

33p 470p
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Usog, pin
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R5
130 TDA1190Z
p2 3 12 Tabs 6
R4
0 47 c? VRI
<0047 22k vol. cs 8V 022
C8 lin. 7
-01.7T ,GVT

i S
Fig. 3: Demodulator and a.f. circuit

volume (screeching). C3 in the Zobel network across the
speaker can do similar things — without this network
virtually nothing occurs apart from low-level buzzing.

There’s no damping resistor across the quadrature coil
as the audio seems to be better without one, probably due
to the O being lowered a little by the diode. If the audio is
a little distorted or a diode is not going to be used (fixed
tuning) a damping resistor can be added. Start with 10k}
and reduce the value till distortion is no longer heard. Add
a 33pF tuning capacitor when using a v.h.f. diode.

The resistors are all 0-25W types. Note that with some
i.c.s there’s weak sound at minimum setting of the volume
control and that volume increase is very sudden when the
control is advanced. Top and bottom presets may be a
good idea here. If a u.h.f. modulator or TV monitor that
requires a low-level input is to be used, turn the volume
control setting down a little.

The PCB has space for four presets to enable two sound
channels to be switched by means of a front-panel
mounted rotary switch (see Fig. 5). Modification for
continuous tuning is simple. Don’t link A to B, and solder
in only two presets, one for quad coil tuning and the other

Signal input 12V -
via screened lead ‘ Ls
" /
i \ Link A-B
Us00 *—e
&0 module Llnk C2
offe:i0; 0 o 0o 0 0 o 10 ’—"D—"_‘
. b
o e S S 5 y
~ 2A
=]
To front panel switch J ._'VP\?,G\’_-.
18
LI
. _ R7 1
28 s fD
Connect negative supply to ground plane
Doy
Fig. 4: Component layout. The components are mounted on the groundplane side of the board. Board actual size.
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100k
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switch
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Fig. 5: Alternative tuning arrangements. (a) For continuous
tuning, (b) for two-position switched tuning.

for selectivity. Wire the outputs into the tuning voltage
inputs. Use a front panel potentiometer for tuning — link
the 12V supply to this and take the slider back to point A
on the board. The presets then serve for tracking.

Testing and Setting Up

Before trying the unit out, check that the tuning voltage
is reaching the diodes and that they have been inserted the
right way round. Turn up the volume and check that a
good hiss is obtained without squegging/instability at high
volume. If this is heard check the components previously
mentioned. Tuning across the band will probably produce
some noise variation. In the absence of a signal generator
or satellite signal, connect a 6MHz UK sound TV signal
and see that the tuned circuits peak up well.

To some extent the setting of L2 is not critical. The
diode appears to make a difference only at the top end of
the band, above 7MHz. Indeed a low-swing v.h.f. type can
sometimes be better, The h.f. types are sold in blocks of
three however, so it may be best to experiment. Tuning
below the 6MHz UK signal will reveal the PAL subcarrier
at 4.-43MHz as a distinct buzz at one point. The voltage
required to go from 4.5MHz to 7-5MHz is rarely more
than 4-9V, so limiting presets in series with the tuning
potentiometer may be useful.

To set up on Gorizont, ensure a “smooth” transition
from the 7MHz TV sound channel to the 7-5MHz radio
channel with no background from the unwanted
subcarrier. With BB103s used to tune from 7MHz to
7-5MHz the action of the quadrature coil diode will be
very sharp with only a small voltage change, but the
preselection diodes will require virtually the full 0-12V
swing, so set the 7MHz preselection preset to zero volts
and peak L2 and L1, then adjust the 7-5SMHz preset for
best signal, again with no background from the 7MHz
channel (easy to get with the tracking slightly off). Note
that the Gorizont audio always sounds slightly distorted
due to the pilot tone compression system used (for an
expansion circuit, see Nick Harrold’s article in the Decem-
ber 1983 issue).

The 6-5-6-8MHz subcarriers from other satellites are

easily tuned in and there’s no compression to worry about.
" Indeed one service promises stereo sound using a multi-
plex system by the time this is read. The unit should be
highly sensitive with 4-5MHz (ever hopeful in the UK!),
5-5MHz and 6-5MHz terrestrial DX signals.

The board can be installed in the TV set, taking the
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place of the existing sound circuits. Ensure that the feed to
the old circuit is removed or some loading may occur at
6MHz, causing loss of sensitivity.

On very marginal signals the use of a phase-locked loop
detector circuit can be an advantage (see page 85, Decem-
ber 1983) — it can be preceded by the modified selectivity
module — though one has to say that the difference is not
very great in practice unless the deviation is restricted (as
can happen with certain American signals). In this case the
quadrature circuit will produce a lot more noise.

Component Sources

The KV1235 varicap diodes are described as “triple
a.m. tuning” types and are available (order code 12-
12355) from Ambit International, 200 N. Service Road,
Brentford, Essex CM14 4SG at £2-75 plus VAT for three.
Range is 30-450pF from 8-2V. Check the cathode/anode
connections with a meter — the body indication is vague.
Sendz have a good stock of the obsolete BB103 type
(cathodes banded). The BB109 type (15-42pF nominal) is
available from Ambit (order code 12-01095) at 27p each
plus VAT (cathodes banded). U500 selectivity modules
are available from Manor Supplies (probably without
can) at about £3 each tested. Ready etched boards can be
supplied by Hugh Cocks TV Services, Cripps Corner,
Robertsbridge, Sussex. Made up units may be available.

My thanks to Dave Lewis for his assistance with the
experimentation and in developing the unit.

CRT Tester/Booster

Jim Littler

This simple unit was designed to test and reactivate tubes.
It’s cheap to make and simple to use. The mains trans-
former was taken from a scrap Decca Bradford chassis.

In the test position the grid and cathode of the gun
being checked are connected to chassis while some 60V is
applied to the first anode. The meter (0-5 or 1mA fs.d.)
indicates the current flow, which for a good gun should be
about 100nA.

In the reactivate mode h.t. is applied to the relevant grid
while the cathode is connected to chassis. The current
flowing via the cathode-grid “diode” will light the pygmy
bulb L1 (240V, 15W). When the “diode” conducts, the
dead coating is stripped from the cathode. As a result
cathode emission is increased — this can be confirmed by
switching to the test position. Never reactivate for more
than five seconds. Don’t try a second reactivation or the
tube could die a violent death.

33 100 L
3a W BY27 4w
r—O/r
1
i }Grids
1
[}
e
o
20V | 6:3V heater -
AC ! E :supply irst
% 1 33 BYI27 M1 anodes
I
1 m
I
i —
_O)I’ < Cathodes
e

Fig. 1: C.R.T. tester/booster circuit
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Telephone 0268 690868
Telex 99305 ROSSER G.
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TRADE COUNTER NOW OPEN

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

ADD POSTAGE FOR OVERSEAS ORDERS.

ORDERS WITH AEROSOLS, PLEASE ADD 25p PER CAN.
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All sets are Serviced with repolished
cabinets ready for sale

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

£25
Discount on quantity

' 2.0.¢.6.0.¢0.6.60.0¢6608¢¢66066¢6666.060:

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

419 Barlowmoor Road, Chorlton, Manchester 21 2ER.

| Tel: 061 861 8501
200 NN M I 0 0 N N 0 0 0 0 M M 0 I M O N MO K R

1. 8. 6. 0.6 6. 6.0¢6.6¢6¢66.66206.868882888888 880808666 88 ¢

MANTEL

Manchester’'s No. 1 in Ex-Rental TVs

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

Some Examples of UNTESTED TVs

available
Thorn 10 for £125
Philips 6 for £90
Bush 6 for £80
GEC 6 for £60
Decca 6 for £60
Mono TVs avail. s/s £f4 each

New TV trolly stands.
All sizes £4.95
All Prices subject to V.A.T.

L ST TS 38835 388588 et

Telegen-1

PRICE £17.20 (Inc. VAT)

* 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

"3Smm JACK SOCKET FOR OPTIONAL

A lightweight, extremely portable and versatile panern 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 10x 7.5x 4 cm and weighs only 190 grams. Switched 3.5 mm
jack socket allows use of external power supply with battery in situ.

Telegen-2

PRICE £34.45 (inc. VAT)

* 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 8 very modest price and yet is extremely
effactive, stable and durable. It is the perfect compliment to Telegen 1, giving colour
bars arranged in the followung sequence: white, yellow, cyan, green, magenta, red,
biue and black. The unit provides a slgnal in the UHF band approx. Channet 35 and
requires a supply of 14 to 18 voits O

Power Supply
A switchable power supply ideally suited to both Telegen 1 and Telegen 2.
RICE £4.55 (Inc. VAT)
POST AND PACKING £1.44 (inc. VAT)
32 TEMPLE STREET, WOLVERHAMPTON
WV2 4AN. TEL: (0902) 773122

ATTENTION!!!

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

2 YR. GUARANTEE APOLLO 20/30 AX

TRADE AND.QUANTITY DISCOUNTS

FREE LOCAL DELIVERY — SAME DAY @ FATTING SERVICE £20.
FAST MAIL ORDER GB 2-3 DAYS — OVERSEAS ON REQUEST.

A47 32/343X470BCB22 ...l £37
470 ESB22/EFB22/ERB22 ..............cooiiiviiiiniennn £45
LIRS 60000000000000000000000000000000000000000000 £45
AB1-220X/192X ... ...t £37
510 JKB22/JEB22/JDB22/ALB22 ...............countn £45
A56-120X/123/140/410 ...........oiiiiiiiiiiiie £38
560 DZB22/HB22/AKB22 .................¢coviiinannn £45
AB3-120X ............ciiiieiiiieian. %0000000000000 £39
AB6-120X A67-120X/140/150/200X .............cevuenn. £39
20AX A56-500X/510X A66-500X/510X .................. £48
3|0AX A56-540X/A66-540X ...t £48

”ywmbetypusnaunmckmunamnyccobmn rebudding + redebver

PLEASE PHONE BEFORE CALLING

061-799 0854. 24 hour answering service
43 Clarke Crescent, Little Hulton, Worsley, Nr Manchester M28 6XL
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Grundig’s VHS Machine

—Model VS200

At last we have a truly European VHS machine, not one
designed in Japan or built from a Japanese kit of parts. It’s
typically Grundig and looks like their 2080 V2000-format
machine — in fact it appears to be a VHS machine built
into a V2000 chassis. The systems control and power
supply arrangements are thoroughbred Grundig designs
developed from the previous machines. The new sections,
new to Grundig that is but familiar to many of us, are the
VHS parts, but even these are more characteristic of
Grundig than the Nipponese.

It was strange to see the V2000 machine’s tape trans-
port system with its U-wrap mechanics re-engineered to
‘the VHS tape track standard. A new set of i.c.s has been
developed by Grundig and Mullard. These are as follows:
TDA3750 colour a.fc. and phase-locked loop; TDA3760
VHS colour record/playback processor; TDA3771 video
signal switching and level clamping; TDA3780 VHS f.m.
modulator.

Tuning is similar to that used with current Grundig TV
sets — auto search and store or select the programme
number and punch in the u.h.f. channel number. So that
programmes can be monitored, the machine will produce
E-E pictures without going into record. This is done by
using the programme plus and minus buttons and then
manually stepping through the channels. But you can’t
then go into record without first cancelling E-E with the
stop button followed by “programme number select” and
then “record”, record starting when output monitoring
returns. Not difficult to cope with, but a curious arrange-
ment nonetheless.

One very nice facility is the ultra-long life power source
(which I haven’t found yet) that enables you to unpack the
machine, fit a plug and switch it on to find that the clock
and date are set correctly. The date is set as part of the
programmable timer which allows for seven programmes
over a year. My God! 365 Crossroads!

An interesting feature is the EPROM. Early versions are
designated E42. Later ones are designated E43 and
contain a whole host of extra service codings. The primary
coding, 8500, enables the customer to lock the machine
with a four digit number. The machine won’t operate until
that number is re-entered, unless you know the way to
overcome it ... no tales! Andy reckons that the kids will
be punching all sorts of numbers in so that their parents
can’t watch their video nasties and we’ll have to cancel the
codes. It could bring in a nice little income that could.
Other 8500 codes allow for continuous playback or
recording and various special servicing features. 8508 for
example inhibits all safety functions, so that if say a
microswitch or end sensor is playing up operation can be
continued during fault finding. I’'m not sure about a
keyboard fault though.

The picture quality is fairly good, certainly acceptable
enough for me to be able to record and replay pro-
grammes without being aware of visual impairment. On a
test pattern, a static picture or a picture with hard contrast
detail, such as bare tree branches against a light sky, you
may find that there’s excessive detail correction. There’s
an internal correction adjustment for “best visible re-
sponse”. The problem is what’s the best setting? Sets with
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soft tubes will want a sharper response: others, like my
40in. Cinema 9050 unit, will require less. It would have
been better to have had a preset sharpness control at the
rear rather than an internal preset.

These comments are not based on a single machine.
We’ve had several, and some points have been taken up
with Grundig. When we recorded a test tape on a centre
tolerance JVC HR7200 we found that the colour fre-
quency was off by about 150Hz. The Grundig machines
wouldn’t replay it in colour while other VHS machines
would. I.think the heads are incorrect on one machine:
certain prerecorded tapes play back with black speckles on
peak white edges and the machine will not clear the
picture noise on still frame — a similar problem occurred
with the first batches of HR7650s and their Ferguson
equivalents. Another machine is excellent, with no speck-
les and perfect still frame. There’s no jitter on either of
these machines.

The VS200 will assemble edit all recordings. This is a
very neat function. If a series of timed recordings is made
the replay is free of any disturbances at the joints. A
fellow reviewer commented on a time delay with the audio
muting when an edit occurs, but there’s no break on the
actual recording, only on the E-E monitoring. An inves-
tigation revealed that this is due to the series of operations
that occur when record start is selected. The tape threads
up, rewinds slightly, then plays so that the new and already
recorded signals are phased. The machine finally goes into
record to give a beautiful edit. This takes ten—twelve
seconds, during which the E-E audio is muted. It’s not a
significant problem and you can be sure that the signal is
being recorded about ten seconds after you give the order.

I certainly like this Grundig VHS machine. The teething
problems are doubtless due to early production problems.
Versions with stereo and VHS hi-fi sound are expected to
follow. I hope that Grundig and Mullard will develop
frequency interleaving between tracks to reduce noise: less
edge emphasis will then be needed, with edge noise
reduced to the level found on current JVC machines.
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Inside Grundig’s first VHS machine, Model VS200, which
was produced from the drawing board in just seven months
and is of more than 95 per cent European origin. The
recommended retail price is £459.
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The Tangled Web

We’d known Mr. Spyder for a number of years and had
always been on good terms with him. So when he popped
in with his daughter’s rather old monochrome portable we
had no hesitation about accepting it for repair, even
though it was a Thorn 1580 with valves and things in it.

“It goes all right for about half an hour, then funny
things happen. Sort of goes into oscillation if you know
what I mean.”

So he left it with me and the hours of frustration started.
Work on it till something else demands attention, put it on
one side and go back to it later. This dragged on all over
the weekend. The complicated colour sets that came in
were repaired in no time with no bother worth mention-
ing. A new line output transformer here, a new tripler
there, a replacement bridge rectifier, new tuner selectors —
all run of the mill jobs that any fool could do. But that
little portable had me by the short and curlies. Maybe it
was because I've not been feeling too well lately and my
mind’s a bit cloudy. So on I blundered. As Mr. Spyder
said, it went into oscillation after half an hour, first
showing a very noisy picture.

My diagnosis was that the fault was in either the tuner
or the a.g.c. circuit. I plugged in a spare tuner but the
oscillation proceeded apace. So I checked the voltage at
the collector of the a.g.c. transistor VT8. It was nearly 2V
instead of 0-5V. All the associated components were
checked and the main suspects changed, including the
transistor itself. Something stirred in my mind. The transis-
tor is gated on during the line flyback periods by pulses
from the line output transformer. So I went over to the
other side to ensure that the transformer’s pulse winding
(tags B and C) and its connections were intact and good.
They were. Back to the i.f. strip.

The voltages around the if. transistors were correct but
I changed the transistors just in case. I checked the
decoupling, using a 33uF electrolytic and an 0-01uF capaci-
tor as appropriate. All the capacitors were in order. In a fit
of temper I decoupled the collector of the first if.
transistor to chassis with the 33uF electrolytic, expecting
the signals to vanish. There was a marked improvement
and reception became almost normal!

I decided not to pursue this red herring and put it down
to the capacitor’s inductance. The a.g.c. transistor’s base
samples the voltage at the emitter of the video driver
transistor VI5. Maybe the fault lay in the video circuits.
There was a heavy negative voltage at the collector of the
video output transistor VT6 instead of some 85V, proving
that the whole thing was in a state of oscillation. I checked
all the decoupling but nothing made any difference.

I put the chassis the right way up and looked at it. I was
aware that something simple was eluding me and that I
was too stupid to put my finger onit. I turned the set on its
side once more and the picture became perfect. Put it
down again and it burst into oscillation. I was amazed. Up,
o.k. Then all buggery let loose again as it was put down.

A little voice said check the a.g.c. gating pulses right
back to source. I looked at the small figure of E.T. He was
pointing his finger at me as usual. So I plodded back
across the panel from the pulse coupling/a.g.c. capacitor
C55 to the source of the pulses, a potential divider across
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the-transformer’s pulse winding. The resistors checked o.k.
individually, but the reading across all three was high
when it should have been low, i.e. the d.c. resistance of the
pulse wmdmg But I'd already checked the winding which
was in lorder. At last the penny dropped and I stared at the
connecting leads, each in its Sistoflex sleeving. The
sleeves are fitted to ward off the heat from the PL81 and
PY81 valves, but the wire inside had burnt through and
made only when the set was cold — or when it was turned
on its side, sometimes.

A new lead dressed well away from the valves com-
pleted 'a very simple repair and left me feeling guilty.
Why? Because of the severe line pulling that had accom-
panied the oscillation. This should have lead to an early
check on the reference pulses at source since they are also
used in the flywheel line sync circuit. I'd put this down to
severe video oscillation distorting the sync pulses. Live and
learn.

When Mr. Spyder came back for the set he laughed as I
told him what a headache it had been. “Just a little thing
like that” he said.

“Clear off’ I said, or words to that effect.

Another Headache

Now you wouldn’t think that a Decca Bradford (30
series) could give one a nasty turn. Normally they’re no
sooner in than out again. A shorted boost capacitor here,
a faulty sound output stage there, no real trouble. Not
until Mrs. Footrot arrived that is. Her son carried in the
22in. Bradford and didn’t say a word. Mrs. Footrot made
up for his silence.

“You put a new tube in this set three years ago. Here’s
the guarantee card showing that it still has another year to
run. I'll leave it here until Saturday, so please give me a
chit to say that you have it. You can’t trust anyone these
days.” She rabbited on in a similar vein for quite some
time before I could get a word in.

“What'’s wrong with the set please, Mrs. Footrot?”

“Oh yes, the colours are funny and keep changing. It’s
like watching disco lights.”

So they departed and I took a look at the disco lights. It
frightened me. At first only the comers flashed their
impurity at me, then the centre joined in with an odd
pulsing effect, the colours continuously changing. I pulled
the green and blue drive leads off to leave the red display
on its own. The screen showed a patch of red in the centre
changing to green and blue while the outside corners were
pulsing all three colours.

“Degaussing” I thought and showed it to Honey Bunch.
She said she’d never seen anything like it in her life and I
had to confess that I hadn’t either.

“What does that?” she asked.

“The degaussing coils are being charged and discharged
at a rapid rate when they shouldn’t be” I explained
weakly. H.B. trotted off to feed the bird and change his
(her?) water, leaving me to check the degaussing compo-
nents carefully.

They were all in order. I unplugged the feed to the
degaussing circuit from the on/off switch. The display
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continued apace. It was as if a dozen powerful magnets
were being constantly moved about in front of the tube. I
took the shield, coils and degaussing components com-
plete from another set and fitted the lot in Mrs. Footrot’s
set. Still the same and I now knew what the trouble was,

though I didn’t like to admit it. So I replaced the scan coils
and the purity magnets. Still the same, confirming that the
tube would have to be replaced. This restored normal
operation. What the hell was going on inside that tube to
make it produce such a display? Does anyone know?

Teletopics

CED FADE oUT

The CED video disc system, which was launched in the
UK by RCA, Hitachi and GEC in October 1983, is being
phased out. The original plan was to sell 25,000 machines
during the 1983 pre-Christmas selling period and a further
100,000 machines this year but in the event only some
5,000 have been sold. The 40,000 players held in stock by
Hitachi are to be sold off at £99 each, with 20 free discs.
Discs will continue to be sold as long as stocks last — the
present catalogue lists 250 titles.

RCA are reported to have made a loss of $580 million
on the CED disc system. Some 700,000 players have been
sold in the USA since the system was launched there in
1981. RCA have announced that they will continue to
manufacture discs for the US market for at least three
years or as long as there is sufficient demand.

DBS PROGRESS

A report to the Home Secretary by the DBS consortium
(the BBC, the ITV companies and five non-broadcasting
companies) says that considerable progress has been made
with plans to launch the UK’s DBS service. Agreement
has been reached on making £350,000 available for the
project’s next stage, and a business plan has been drawn
up. This envisages a profit of £300 million over a ten-year
period after substantial losses initially (£320 million during
the first four years). One assumption made is that viewers
would be prepared to pay £20 a month, to include the cost
of the receiving equipment, for three DBS channels. A
more pessimistic projection suggests that the service would
still find it hard to make a profit after fifteen years.

RTEEB EXAMINATION CHANGES

Two new practical tests, at Part III level of Course 224
(Electronics Servicing), have been announced by the
Radio, Television and Electronics Examinations Board.
The tests are on VCR and colour television servicing.

TAKE-OVER BID FOR FIDELITY

An agreed bid for Fidelity Radio, valuing the company at
£14-1 million, has been made by Caparo Industries which
had built up a 32-4 per cent stake in the company in
recent months. Caparo Industries is a diversified engineer-
ing group headed by Mr. Swraj Paul who says that the aim
in taking over Fidelity would be to get his group into
“slightly higher technology”. A counter bid was con-
sidered by Amstrad but was dropped on the grounds that
the companies have similar product ranges and the same
customer base. Since the Amstrad factory at Shoeburyness
is at present being expanded the company is not interested
in acquiring Fidelity’s manufacturing capacity. Amstrad’s
chairman Alan Sugar commented that Fidelity would be
“a bargain at the price Caparo is offering”. Fidelity had a
difficult time during its last financial year, due mainly to
problems with test specifications for its cordless tele-
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phones and a difficulty with its new CTV chassis (a
timebase i.c. that has been designed in failed to perform to
specification initially).

MARKET BLUES

The VCR, TV and other consumer electronics markets
have been distinctly weak in recent months. VCR sales/
rentals for 1984 are expected to end up at around 1-55
million compared to the level of 2-2 million reached in
both 1982 and 1983. CTV sales/rentals are expected to be
roughly the same as in 1983, though a peak was reached
in the early months of the year. The situation is
highlighted by comments made at the Thorn-EMI plc
Annual General Meeting by Chairman and Chief Execu-
tive Peter Laister. For Ferguson, sales of TV sets and
VCRs have so far been ‘“‘substantially lower” this year
than last. Thorn’s rental operations have fared rather
better however. Thorn claim to have 25 per cent more
subscribers per outlet than any of the competition in the
rental field and are maintaining CTV subscribers overall. .
In fact Thorn claim to be increasing their share of both the.
TV and VCR rental market. Peter Laister's comments on
“new opportunities such as cable and satellite” are in-
teresting. “In such cases we will invest to the extent of
marking our position in their future, but will place limits
on our short-term costs.”

PHILIPS’ TV MILESTONE

Philips, the world’s largest TV manufacturer, has now
produced over one hundred million TV sets — that doesn’t
include those produced during the pre-war period! To
mark the event, simultaneous presentations of 100 sets
each were made at Eindhoven and in London. The Dutch
sets were presented to Princess Margriet for use by the
Red Cross while the UK sets were presented to the
National Society for the Prevention of Cruelty to Children
which is celebrating its centenary this year. Philips’ Elec-
tronics UK chairman Anton Poot commented that it took
35 years for Philips to produce its first 100 million sets but
that the second 100 million should be produced in under
ten years — “every three seconds day and night a Philips
set is sold somewhere in the world”.

TV DODGER CAMPAIGN

The Home Office has started a new campaign to catch TV
licence dodgers. A fleet of 22 new vans, each costing more
than £20,000 and ten times more sensitive than previous
ones, will tour cities and major towns. Other elements in
the campaign are computerised records that show
unlicenced households, an increased maximum fine and a
TV commercial.

TELETEXT ADVANCES

According to research carried out by the ITV teletext
service Oracle more than two million homes in the UK
now have sets equipped for teletext reception. This repre-
sents a market penetration of ten per cent. Market
penetration is highest in the London area, at 22 per cent,
and in the socio-economic class AB, at 27 per cent, though
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the greatest growth at present is “down-market”. Oracle’s
research is being continued and is part of its campaign to
sell teletext advertisements. It claims a daily audience of
two million who watch an average of almost two hours a
week, and says that 74 per cent of Oracle users report
seeing teletext advertisements.

PRE-WAR TV - THE MARCONI CONTRIBUTION

Our article on pre-war television last month omitted to
mention the Marconi Company’s considerable contribu-
tion to the early development of television in the UK. By
chance an interesting article on the subject appears in the
September issue of the Marconi Broadcasting Division’s
publication The Undistorted Truth.

The Marconi Company set up a television research
group in 1930, and in 1932 transmitted from Chelmsford
on the 25m band a low-definition (50 lines, 12-5 frames/
sec) head-and-shoulders picture which was received in
Australia. More significantly the company had by 1932
produced a v.h.f. transmitter operating at 44-7MHz and
capable of being modulated at 250kHz for TV use. The
joint Marconi-EMI Television Company that developed
the 405-line system was formed in March 1934.

ANGLIA CONSUMER WALLCHART

. The second issue of the Anglia Consumer Wallchart,
featuring many new items, is now available free of charge
from Anglia Consumer, Burdett Road, Wisbech, Cambs
PE13 2PS (telephone 0945 63281). Amongst the new
items are a new range of teletext i.c.s, an extended range
of audio i.c.s, and a competitively priced universal tripler.

TV CHIPS

Developments in i.c.s for TV and related uses continue
apace. Mullard have developed a new videotext chip, type
SAAS5350, for level three text systems (broadcast teletext
is level one). Level three text offers DRCS (dynamically
redefinable character sets), i.e. the incoming signals con-
tain data to programme the decoder’s character generator,
enabling foreign alphabets and improved graphics to be
displayed (each character cell is based on a 12 X 10 dot
matrix). The SAA5350 is known as a EUROM and offers
many additional features including an 80 characters per
row option in colour, multi-page memory, broadcast stan-
dard sync, serial and parallel attribute storage and cursor
and smooth scroll.

The new Siemens TDA6000 chip for use in the if.
section of a TV set has been developed for “hi-fi quality
vision and sound”. It uses frequency-phase-locked loop
synchronous demodulation to ensure that no matter how
complex the signal a weighted intercarrier signal-to-noise
ratio of 50dB is achieved — even with superimposed text
there’s no crackle from the speaker. The performance
specification includes 1° differential phase and one per
cent differential gain (typical values for a tuning range of
1MHz and 150 per cent a.m.).

Mitsubishi have introduced a combined i.f./colour de-
coder ic., type M51307SP, for use in NTSC receivers.,
This is claimed to be a world first and is intended primarily
to enable more compact 14 and 15in. sets to be produced.
Mitsubishi Electric plan to produce 200,000 of these 52-
pin i.c.s a month. European i.c. manufacturers are known
to be working on similar chips for PAL signals — Mullard’s
i.c. will be the TDA4501.

Philips have described a frame store, charge-coupled
device i.c. for adding memory capability to TV sets. The
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chip is referred to as an MPIP (multiple picture in picture)
i.c. and would enable the viewer to see nine channels at a
time on the screen, view one “main” channel while
monitoring three others in a strip at the side, or monitor
just one extra channel in a small box at the corner.

THORN-EMI's NEW RESEARCH DIRECTOR

Dr. K.W. Gray, B.Sc., Ph.D. has been appointed Director
of Research for Thorn-EMI plc, responsible for the
Central Research Laboratories at Hayes, Middlesex and
for advising the company generally on research and
technology. Kenneth Gray was previously Deputy Direc-
tor of the Royal Signals and Radar Establishment, Mal-
vern, the largest electronics technology research
laboratory in Europe. The development of stereo record-
ing techniques and electronic, high-definition television
broadcasting in the period from the late twenties to the
mid-thirties have been amongst the many achievements of
the Central Research Laboratories.

EEV’'s MASSIVE TV DISPLAY

EEV plan to enter a field at present dominated by the
Japanese - large TV displays for use at race-tracks, sports
stadia, etc. The company has spent £1m on developing a
27 x 20ft prototype screen that weighs twenty tons,
claiming that the resolution is twice as good as competitive
displays whilst the device consumes only a quarter of the
power. The screen, called Starvision, uses some 10,000
miniature c.r.t.s assembled in groups of eight per glass
module. This is a highly specialised field — only some thirty
large, outdoor TV displays are in use worldwide, mainly
in the USA - but EEV hope to achieve sales of about
three a year.

DIY TELECINE

The Tele-Cine Converter, which costs only around £50,
has been introduced by Markplan Ltd. (Old Colony
House, South King Street, Manchester M2 6DQ, tele-
phone 061-832 2765) to enable the images on slides and 8
or 16mm cine films to be transferred to videotape. It uses
precision optics to transfer the film projector’s output to a
high-contrast rear projection screen from which the video
camera records. The camera’s controls can be used to
compensate for faded film images and a bonus is easy
editing and the possibility of adding zoom and soft-focus
effects.

FIRST WIDEBAND CATV SERVICE STARTS

Thorn-EMI’s subsidiary Swindon Cable has started the
first wideband cable TV service in the UK, offering 13
channels initially (the network has 32-channel capacity).
The 13 channels consist of BBC-1 and -2, Channel 4,
three ITV channels, the Premier feature film channel,
Music Box, Screen Sport, Children’s Channel, a local
Swindon programme, local teletext and a stereo radio
channel. The service will eventually be available to 53,000
households, the cost of cabling being between £14m and
£18m: 5,000 households will be able to receive the service
by the end of the year. The basic charge to viewers is £8
per month, plus £7 extra for Premier (which is not
available separately). Nearly a third of those initially
contacted have agreed to take the service.

TRAINING TAPES

Flintdown Ltd. (Montauban Chambers, 339 Clifton Drive
South, Lytham-St. Annes FY8 1LP, telephone 0253 725
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499) have produced three videotape programmes on the
theory and practice of colour TV. Part 1 deals with the
colour signal itself, with a detailed account of NTSC and
PAL encoding; Part 2 covers PAL decoding, with prac-
tical demonstrations of decoder fault conditions; Part 3
covers receiver installation and setting up. The cassettes
are available in all formats. An additional audio-visual
tape/slide programme covers soldering techniques.

CCTV CAMERA CONTROL SYSTEM

Pelco Coaxitron, a low-cost, computerised system for the
remote control of up to sixteen CCTV cameras, has been
introduced by Norbain Imaging Ltd. (Norbain House,
Boulton Road, Reading, Berkshire RG2 OLT, telephone
0734 864 411). The control signals use the video coaxial
line to avoid extra cabling: pan and tilt, auto-scan, vari-
able-speed zoom, focusfiris/auto-iris setting, on/off switch-
ing, wash wipe and infra-red illumination can all be
controlled. The system is a preprogrammed, non-
addressable one using an intermediate video switcher to
address the cameras.

!

NEW TVs

The new Salora DigiComputer range incorporates a
microcomputer to provide an “automatic equalising sys-
tem”. This enables the user to preset the colour, contrast,
brightness and sound levels separately on each of 27
channels to cater for different input sources. The basic J
chassis is used, featuring the Ipsalo-2 circuit (see Tele-
vision, September 1984). Other features include parallel
sound and a tuning system that covers 100 channels with
27 storage positions. A full range of optional extras is
available.

The recently introduced Ingersoll Model XK510 is a
combined 43in. monochrome receiver, m.w. and f.m. radio
receiver and a digital alarm clock with twelve-hour red
LED display. The suggested price is around £130.

The 1120 9in. colour portable is the first set from
Philips to be fitted with the new flat, square type tube. Its
suggested price of £260 may seem on the high side but the
set’s features include mains/battery operation, 60 channel
presets with direct access via a keypad beneath the screen,
and a comprehensive set of sockets to enable the set to be
used as a domestic or professional monitor.

BACK INJURY

The problem of back injury due to lifting TV sets has
come up again with the case of Colin Flowerday who is
claiming damages against Visionhire — regular readers will
recall Harry Todd’s case against Radio Rentals. Colin
Flowerday says the injury occurred whilst carrying a
Philips 520 series G8 set which he estimates weighed
some 60lbs. He is now a permanent invalid.

VCR LOCKS

Mention of VCR locks was made in this column last
month, in particular the lock fitted to the new Grundig
Model VS200. We have been asked by Robert E.
Barwick, a freelance electronics engineer from Stockport,
to mention that he filed a patent application covering
VCR locking techniques on November 4th, 1984. Bob
Barwick’s Roblock system provides selective VCR
disablement so that the machine will still make timed
recordings. He is of the opinion that Grundig’s lock
infringes his patent and is in dispute with Grundig over the
matter.

30V Battery Eliminator

The 15V battery eliminator circuit featured in the letters
page recently (August) prompts me to report on a similar
project, this time a 30V battery eliminator for use with the
well-known Rank u.h.f. signal strength meter (Mastercare
have been selling these off cheaply). The latest version of
this instrument uses two batteries, a 9V PP7 for the
receiver circuitry and a 30V B123 to supply the varicap
tuning voltage.

The B123 is expensive and difficult to obtain. To
overcome the problem the circuit shown in Fig. 1 was
devised. It enables the 30V supply required to be obtained
from the PP7 and uses readily available components. The
circuit consists of an oscillator and rectifier, the oscillator
being built around the line oscillator coil used in the Z504
timebase panel (Rank A823A chassis). The circuit can be
built on a small piece of Veroboard — use 0-5W hystab
resistors.

Output is 30-36-5V for 9V supply variations between
5-5-9V. Operation is maintained with a supply exceeding
9V, which is desirable as new batteries can deliver poten-
tials somewhat above the rated value. The ripple is less
than 20mV. Circuit operation is dependable over a wide
temperature range: it’s tolerant of inadvertent reversal of
the 9V supply polarity and shorting of the 30V output.

A 27V zener diode should be added across the tuning
potentiometer in the signal strength meter to ensure that
the channel tuning range remains 21-68 regardless of
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battery ageing effects down to 5-5V. Even below this the
meter is usable, the most noticeable effect being loss of
sensitivity — this falls off fairly rapidly below 7V (the
manufacturers recommend that the battery should be
replaced when its on-load voltage falls below 7-5V).

Adjust the coil for maximum output, on load, measured
at the cathode of the BY206 rectifier diode. The tuning is
extremely flat — correct adjustment corresponds to a
collector waveform period of around 40usec.
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Fig. 1: Oscillator circuit used to obtain a 30V tuning voltage
supply from a 9V battery.
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All About Lenses

Increasing use is being made of video cameras in conjunc-
‘tion with VCRs, in particular with portable machines. The
electronic aspects have been touched upon in other arti-
cles, but what about the big chunk of expensive looking
optics that sits at the front of the thing? Photographic
enthusiasts will have few difficulties in mastering its use
since they’ll be familiar with all features except for the
zoom facility. Those whose experience is limited to the
simpler types of film camera may find the lens and its
various adjustments rather more daunting - in fact many
good shots can be lost while the operator is fiddling with
the various controls, trying to get everything right. The
ability to make quick adjustments to capture fleeting shots
comes with experience in handling a camera, but an
understanding of the lens — what it does, how it works and
its limitations — goes a long way towards obtaining success-
ful results. We'll start off with some basic optics.

Refraction

Contrary to popular belief, the speed of light is not
constant. It slows down when it passes through a dense,
transparent material such as glass. If the light falls on to
the glass surface perpendicularly there’s no observable
effect: if it strikes at an angle however the ray is bent.
When the ray leaves the glass on the other side it’s again
bent, assuming that the path of the light is not at right
angles to the glass surface. A perpendicular path is known
in optics as the normal. The bending effect is termed
refraction and the amount of bending a given material
causes is termed its refractive index. The latter is the ratio
of the velocity of light in the material to that of light in a
vacuum. A vacuum thus has a refractive index of 1. Air at
sea level has an index figure of approximately 1-0003, but
the difference between this and a vacuum is so small that
it’s usually taken to be 1. The figure for water is about
1-33, and for glass 1-5. Glass varies according to its
composition however: flint glass has a high refractive
index while the figure for crown glass, which is made
without metallic additives, is lower. As we shall see, this
can be very useful.

The angle at which a light ray strikes a glass surface
relative to the normal is termed the angle of incidence (see
Fig. 1), while the angle from the normal of the refracted
ray within the glass is its angle of refraction. The one
depends on the other: if the angle of incidence changes, so
does the angle of refraction (to be more technical, the sine
of the angle of refraction is equal to the sine of the angle
of incidence divided by the material’s refractive index).

Convex Lens

It follows from this that if a bunch of parallel light rays
is directed on to a curved glass surface the angle through
which each ray is bent will differ — because the curvature
encountered by each ray differs. If the surface is convex,
there will be a point at which the rays converge after
emerging from the other side of the glass. A glass plate
with one convex side thus acts to concentrate or focus the
light passing through it at some point on the far side. It
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forms a simple lens. If the second side is also convex (see
Fig. 2) the rays will again be bent, bringing the focal point
closer to the lens. It’s the convention with such a lens to
regard the right-hand curve (on the left) as positive and
the left-hand curve (on the right) as negative. Despite this
they bend the rays in the same direction — because at the
first intersection the rays pass from a low-density medium
(air) to a high-density one (glass) while at the second
intersection the passage is from high to low density.

Lens Power

The total curvature of the lens is obtained by
subtracting the reciprocal of the radius of one curve from
that of the other: when this is multiplied by the difference
between the refractive indexes of the materials (glass and
air) we get the power of the lens. The unit of power is the
dioptre. Power is also equal to the reciprocal of the focal
length in metres. Thus a lens with a focal length of 1 metre
has a power of 1 dioptre.

Concave Lens

A lens may have one or both surfaces concave instead
of convex. These will diverge the beams instead of
converging them (see Fig. 3). With such a lens the beams
are considered to come from an imaginary focal point at
the front of the lens, the distance between this point and
the lens being taken as its focal length. Such a lens is said
to be negative while a convex lens which converges the
light rays is termed positive.

Chromatic Aberration

The angle of refraction is determined by the wavelength
of the light as well as its angle of incidence and the
refractive index of the glass: short wavelengths (blues) are
refracted at slightly different angles to the longer ones
(reds). As a result, the image produced by a simple lens
has coloured outlines, red on one side and blue on the
other. This is called chromatic aberration.

The colour separation produced by a positive (convex)
lens can be corrected to some extent by following it with a
negative (concave) one. As both lenses have the opposite
effect, the positive one must be the stronger to achieve a
convergent effect from the combination. By making the
convex lens of crown glass (low refractive index) and the
concave lens of flint glass (high refractive index) almost
complete cancellation of colour fringing is achieved. Two
such lenses cemented together to form a single unit are
called achromatic, literally “colourless”. This doesn’t
mean that the lens won’t transmit a coloured image of
course: it means that the lens doesn’t split white light up
into the colour primaries.

Focus

In considering the focal point we referred to a bunch of
parallel light rays. Only rays that come from very distant
objects can be considered to be almost parallel however.
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Fig. 1: When a ray of light strikes a dense medium such as
glass it's refracted. The angle of refraction away from the
normal is dependent on the angle of incidence.
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Fig. 2 (left): When parallel rays encounter a convex glass
surface they are bent inwards. The angle of refraction is
greater for the outside rays than for the inner ones because
the angle of incidence is greater, due to the surface cur-
vature. Thus all the rays converge at a certain point (the
focal point).

Fig. 3 (right): With a concave lens the rays are refracted
outwards and appear to come from a single point.

All other rays are divergent: the closer you are to their
-point of origin, the more divergent they are. With a lens
consisting of several elements, the light source may be a
‘few feet from the first (called the objective) lens element,
but the source for succeeding elements is much closer —
‘the lens immediately in front. The focused image pro-
duced by a lens appears at a distance from it that depends
on the lens’s focal length and the distance between the
lens and the light source. The actual relationship is based
on the reciprocal of each dimension: the reciprocal of the
distance of the focused image from the lens is equal to the
sum of the reciprocals of the focal length of the lens and
the distance of the object in front of it.

Thus in theory a lens or lens system can produce a truly
focused image only when the object is at a certain distance
in front of the lens. In practice however anything from a
few feet to infinity is in reasonable focus, because the
geometry of divergent rays is such that their deviation
from the parallel state at such distances is negligible. For
nearby objects the deviation is much greater of course.
Many simple lenses are of the fixed focus variety: they
save the fuss of focusing each shot but cannot be used for
close work unless an extra lens is added. Variable focus
lenses have a movable element that changes the focal
length of the whole system, permitting close-quarter focus-
ing. Moving objects that are close must stay at the same
distance however otherwise they’ll go out of focus, since
focusing is critical with close objects.

Macro Facility

With some lenses it’s possible to extend the distance
between the optical system and the rest of the camera by
means of either an add-on tube or a built-in spacing
arrangement. This is called a macro facility and allows
very close focusing — to within millimetres from the lens.
Stamps, photographs and other small, flat objects can thus
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be brought into focus. At such very close distances the lens
itself may obstruct the light, making it necessary to use
back lighting or some other special means of illumination.
An add-on iens can be used to achieve closer than normal
focusing with a camera that doesn’t have a macro facility —
alternatively if the camera has a detachable C-mount lens
this can be unscrewed a few turns — be careful not to
unscrew it too far.

Depth of Field

Depth of field is the axial distance over which objects
remain in focus and is a particularly important factor.
With a shallow field, objects remain in focus within
confined limits only, being defocused before and beyond
these limits. A deep field has much wider limits.

Now depth of field is inversely proportional to the
square of the magnification. As a camera lens reduces the
size of the focused image, it follows that its depth of field
is directly proportional to the square of this reduction in
size. So the smaller the image, the deeper the field. Hence
a video camera with a #in. pickup tube has a deeper field
of focus than a 35mm film camera in the same conditions,
though not as deep as an 8mm cine camera’s field.

Another consequence of this is that because a high-
magnification (telephoto) lens has a low reduction factor
its field of focus is shallow. As it’s proportional to the
square of the magnification, the field depth reduction with
a x8 zoom will be 64 times from wide angle to telephoto.
Careful focusing is thus required with telephoto settings.
An out-of-focus background for special effects is some-
times obtained by using a telephoto lens focused on a
close-up foreground. Field depth is further restricted by
using a large aperture setting.

Another telephoto characteristic is foreshortening — the
foreground is magnified less than the background. The
result is that they appear to be closer together than normal
while movement towards the camera seems to be slow.
Wide-angle lenses have the opposite effect: the back-
grounds appear to be more distant and smaller, with the
speed of moving objects that approach the camera appear-
ing to be faster.

Blooming

Individual lens elements are commonly given a coating,
or “bloom”, of magnesium fluoride which is deposited in a
vacuum chamber. A more accurate and expensive method
is electron beam coating (EBC) — a layer is built up to the
required amount by successive microcoatings. Why is this
necessary?

When light strikes a polished glass surface some of it is
reflected, at angles governed by the angles of incidence.
With a multi-element lens system internal reflections can
cause loss of light transmission in addition to producing
ghosts or multiple images and all sorts of undesirable
effects. Blooming is done to prevent such reflections. The
thickness and nature of the coating has to be carefully
chosen and its application rigidly controlled.

Aperture

Even with a video camera that incorporates automatic
sensitivity control circuitry it’s necessary to be able to
regulate the amount of light that passes through the lens.
Without this either the tube would be overloaded in bright
sunlight, causing flattened highlights, or dim, noisy pic-
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Fig. 4: A typical detachable zoom lens. The first control from
the end is the focus ring, which is calibrated in feet and
metres. More adjustment is needed at the near end of the
scale than the distant one, as the wider spacing of the
calibration shows. Next is the zoom control, which is
sometimes calibrated with focal length. Finally there’s the
iris control, which is marked with the f numbers. The C
position denotes closed, i.e. no light enters.

tures would be obtained at low light levels — possibly both
conditions might be experienced. For this reason most lens
systems incorporate an iris consisting of several leaves of
matt black metal arranged so that the central aperture
between them can be enlarged or reduced. Others with
automatic aperture control by means of an electronic eye
usually employ a single leaf in which there’s a widening
channel to admit an increasing amount of light as the leaf
is advanced.

Specific aperture openings have values which are speci-
fied by f number. These are based on the ratio of focal
length to aperture diameter and determine the amount of
light admitted. There are click stops on some lenses with
manually controlled apertures, though the iris is continu-
ously variable. Stop numbers are f1-4, f2, £2-8, f4, £5-6, 8,
f11, f16 and f22. The lower the number the larger the
aperture: each stop up reduces the amount of light by half.
The largest aperture for a particular lens may not cor-
respond with a standard f number, while the cost of a lens
rises dramatically with small increases in maximum
aperture. Large apertures are useful for film but are not
necessary for video cameras using modern, high-sensitivity
pickup tubes.

Zoom Lenses

Amateur photographers will be familiar with most of
what’s been said so far. There’s one feature of the video
camera lens that will probably be new — except perhaps to
cine enthusiasts. This is the zoom feature (see Fig. 4). By
means of this the view can be changed from a wide-angle,
distant scene to a narrow-angle, close-up one without
moving the camera. This is done without materially
affecting either the focus or the amount of light passing
through the lens, and is accomplished by a complex
arrangement of lens elements. A dozen or more individual
optical units assembled in groups are required, relative
movement between the groups producing the zoom effect.

Focus is not always maintained over the whole range
with the cheaper zoom lenses, so there may be loss of
definition at one or both extremes. Lenses for home video
use are generally not made to the same standard as
photographic ones: since VCR definition limitations tend
to mask lens defects, a better and much more expensive
lens will give no observable improvement. Another factor
is that the aperture is not, as it should ideally be, kept
constant over the whole zoom range. This is known as
ramping and is more prevalent over large zoom ranges. A
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video .camera’s automatic sensitivity control circuits com-
pensate for minor changes, so this is less of a problem than
with film.

The focal length of the lens is changed when the zoom
control is operated. Zoom lenses are nsually rated by their
focal length, a typical example being 12-5-75mm. The
lower figure is the wide-angle setting and the larger the
telephoto one. Notice that in this example the ratio is 6:1
— the zoom is said to have this range. The largest range for
amateur lenses is around 10:1. For lower price cameras
the range may be as low as 2:1. This will still give useful
results however. Excessive use of zoom is irritating and is
usually due to inexperience. The full zoom range is rarely
required.

The principal advantage of a zoom lens is that framing
of the picture can be achieved without having to get closer
to or farther away from the subject. Remember the points
made earlier about foreshortening: if good perspective
and separation of the foreground and background are
desired, it’s often better to use a medium- to wide-angle
setting and get closer to the subject physically. Another
factor to bear in mind is that with high magnification
settings the slightest movement produces an unsteady
picture. Always use a tripod for these. Unsteadiness has
much less effect with wide-angle settings.

Two viewing angle figures are often quoted for each
zoom limit, one horizontal and the other vertical — because
the picture is wider than it is high. Typical horizontal
angles are 38° at 12-5mm, 27° at 25mm, 7° at 75mm, 5° at
11mm and 4-5° at 110mm: - these vary between models.

A motorised zoom gives a smooth zoom in or out and
can be stopped at any point. Many enthusiasts prefer
manual operation however, as the zoom can be slowed
towards the end, giving a more pleasing effect than the
abrupt stop of a motor. In addition the speed can be
varied to suit the subject, from a dramatic quick zoom in
to a leisurely, almost imperceptible inching forward or
backward. A two-speed motor zoom is an improvement
but still lacks the flexibility of manual control.

How Lenses Come

Most CCTV cameras are sold without the lens. You buy
the model you want then choose the lens, which is screwed
in and can be changed over for another at any time.
Because of the complications introduced by motor zooms,
auto-irises and other such features, most home video
cameras have integrated lenses that cannot be changed.

Used surveillance monochrome CCTV cameras can
often be bought cheaply. This is a way of getting into
home video shooting at minimum expense. Always ask to
see the camera demonstrated via a video monitor, and
watch out for vidicon tube burns. These show up as white
patches that don’t move as the camera is swung round.

Most video cameras are fitted with a #in. pickup tube,
though some have lin. tubes. Lenses intended for lin.
tubes can be used with a #in. tube camera, though the
angle of view will be narrower than that quoted for the
lens. The reverse, i.e. using a #in. tube lens with a lin. tube
camera, cannot be done successfully.

Whatever the lens on your camera, it’s worth experi-
menting with the various features. Try the effect of
different settings, noting such characteristics as depth of
focus, minimum distance focus and foreshortening. You’ll
then appreciate its limitations and strengths and will be
able to use it to best effect when making serious
recordings.
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A Look at Monitors

Part 2

Part 1 last month was mainly concerned with monitor
requirements — resolution and other characteristics. This
month we shall concentrate on displays, in particular with
the various types of colour tubes used in monitors, and the
input standards in use.

Monochrome Monitors

Monochrome monitors are used mainly as computer
display devices. An increasing trend is to use a green-
phosphor tube, the P31 type (medium short persistence)
being the most common. Green is generally accepted as
being the most restful colour to watch and corresponds to
the greatest sensitivity of the human eye in terms of
brightness and definition. If a long-persistence green
phosphor (P39 type, decay about 50msec) is used, the
interline flicker mentioned earlier is considerably reduced,
though too long a persistence will leave noticeable comet
tails when scrolling the display. Some monitors have green
light filters over what’s basically a black-and-white screen.
This is cheap but inferior on the grounds that some of the
phosphor light is wasted while the long persistence char-
acteristic of some green phosphors is not present. Amber
phosphors (type LA) are also appearing in the latest
monochrome monitors. For black-and-white monitors in
professional applications, particularly where they are used
alongside colour monitors, it’s important that the colour
temperature of the light emitted is illuminant D — most

Delta gun—1_____ (B In-line gun

Shadowmask—g

Screen
T

"

Fig. 7: The four alternative gun/mask/screen shadowrmask
tube configurations, (a) delta gun, (bl dots with in-line gun,
fc) striped screen with slots and in-line gun, (d} Trinitron
system.
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domestic monochrome tubes give a very cold, bluish
image.

In a conventional monochrome tube the electron beam
diameter is typically 0-2-0-4mm at the point where it
strikes the phosphor screen, and this is well suited to a
625/50 standard display. Indeed, too small a spot diameter
will leave dark spaces between the scanning lines, which
can be a definite disadvantage. The ideal scanning spot
diameter is that which permits the lines of a correctly
interlaced raster to just touch one another. For a 5lcm
(20in.) tube this is 0-5mm and for a 37cm (14in.) tube
0-3mm. An ordinary monochrome tube and video am-
plifier can cope with 80 character per line data (sce later)
without too much difficulty.

Conventional picture tubes suffer from various forms of
scanning spot aberration, mainly as a result of the deflec-
tion mechanism. For very high resolution applications,
high-grade tubes are available with special gun assemblies
that have high-quality electron lenses providing a small
spot size. Special scan yoke assemblies are also available
to minimise deflection defocusing and astigmatism. Some
quite inexpensive monitors (the Ferguson 12in. green
screen Model MMO2 for example) have dynamic focusing
— a line-rate parabola is fed to the tube’s focus electrode to
compensate for the longer beam path at larger deflection
angles.

Using the above techniques, allied sometimes to mag-
netic focusing with an axial coil carrying a preset and fed
with a stabilised current, the resolution can if required be
pushed well beyond 1,000 lines without too much
difficulty.

Colour Monitors

Apart from the last sentence, the foregoing comments
also apply to colour monitors. In this case however the
crucial limiting factor for resolution with a shadowmask
tube of whatever type is the dot structure on the screen.
It’s well known that the colour screen consists of a glass
faceplate whose rear surface is coated with a matrix of
phosphor dots or a series of vertical stripes (the principle
remains the same, but to simplify the description we’ll
stick to dots for the moment). The dots are arranged in
groups of three (triads) and plainly no pixel can be smaller
than one triad. So the dot spacing determines the tube’s
resolution capability — dot spacing is the distance between
the centres of each triad group and corresponds to the
holes in the shadowmask (whether they’re circular, rectan-
gular or, as in the Trinitron tube, continuous slots). The
triad groups can be arranged in four ways, as shown in Fig.
7. The delta-gun arrangement — Fig. 7 (a) — is still very
much alive in the world of monitors, being used for very
high-quality, high-definition picture monitors where the
ultimate in performance is required: a broadcast grade 1
monitor may be regarded as virtually a measuring in-
strument. Versions of delta-gun tubes are available with
four times as many dots as conventional colour tubes. A
51cm tube of this type (0-31mm dot spacing) can resolve
770 TV lines on a total of 1-32 million triads — four
million individual dots!
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Fig. 8 (left): To achieve the
same order of resolution, a
striped screen tube needs a
finer “triad” structure than a
delta-format tube.

Fig. 9 (below): Resolution ca-

sizes of colour tubes. A pixel
width of two triads is assumed
for reliability and readability. In
practice display lines can, with
difficulty, be discerned down to
one triad per pixel.
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The in-line dot system — Fig. 7 (b) — combines the
advantages of the in-line gun approach (no dynamic
convergence adjustments) with the high resolution ca-
pabilities of the delta-gun tube and is a good compromise
for high-quality monitors. Its resolution performance falls
between those of the delta and slot systems. The latter,
Fig. 7(c), is the standard arrangement used in current
consumer TV tubes.

Slot tubes are in fact the most common types found in
monitors and share with the Trinitron type — Fig. 7 (d) -
the advantage over delta-gun tubes of higher brightness
for a given beam current. This stems from the greater
“transparency” of the shadowmask (an improvement of
around 20 per cent). The reason for the poorer horizontal
resolution capabilities of slot-mask, in-line gun tubes
(compared to delta- and in-line dot types with a com-
parable phosphor pitch) is shown in Fig. 8. From this it
can be appreciated that for the same subjective fineness in
the picture structure the width of each phosphor stripe
must be about half the diameter of the individual phos-
phor dots in the delta format. This however is traded off

against vertical resolution, which in the slot tube is not-

limited by the dot structure — the horizontal tie bars
between triads are negligibly thin (30-100 microns, i.e.
0-03-0-1mm) compared with the scanning lines them-
selves. So the vertical pixel count depends on beam
diameter and scanning line structure. This is also the case
with the Trinitron of course.

Dot Pitch

For consumer tubes the standard stripe pitch is 0-6mm
for small screens, i.e. 37cm (14in.), and 0-8mm for 51, 56
and 66cm (20, 22 and 26in.) screens. Thus a 37cm tube
will have almost 1,500 vertical phosphor stripes across its
display width of about 281 mm, giving 500 as a theoretical
maximum number of pixels per scanning line. A 26in.
20AX or 30AX tube has 650 triads per 444mm display
width and a 20in. (404mm display width) tube some 505.
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pabilities of various types and’

Taking this last figure and harking back to our previous
calculations on line structure and pixels, with 430 lines as
a practical vertical definition figure and 570 or so dots
along each line, the broadcast analogue picture has some
430 x 570 = 245,000 pixels. No problem with resolving
the scanning lines themselves but the stripe pitch, with its
500 triads across, will considerably reduce the total avail-
able pixel count — in fact to below 150,000 because to
avoid what might be called a “horizontal Kell” one
broadcast pixel ideally needs to cover the width of two
phosphor triads. That’s why you won’t see the 5.25MHz
test card gratings on an ordinary colour TV screen — and
in many cases miss the 4-5SMHz ones too, even with no
luminance notch filter in operation.

The worst performers in this respect are the very small
13 and 15cm (5 and 6in.) colour tubes used in mini-
portable colour sets. With these the dot pitch is not
reduced in proportion to screen area — in fact they have a
screen matrix comparable with those of their bigger
brothers. These tubes can resolve only 100-200 lines per
picture width, though higher resolution types are available
for use in mini-monitors, VTR editing consoles and as
viewfinders in colour TV cameras.

To increase the display’s information density a finer dot
pitch is required. Slot-mask tubes are available with an
0-43mm pitch, giving about 860 dots per line in the 51cm
size and 650 dots per line in the 37cm size; and with an
0-31mm pitch, which gives almost 900 dots per line in the
37cm size. These are known as medium- and high-
resolution types respectively. To indicate the relative costs
of these tube types, the current Microvitec price list quotes
£199, £299 and £440 respectively for 37cm monitors in
standard-, medium- and high-resolution grades. The dif-
ferences are very largely accounted for by the tube prices
alone. Fig. 9 indicates the resolution capabilities of some
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Fig. 10: (a) Constant mask/screen spacing used with earlier
delta-gun tubes. Distance d2 is greater than d1, and the
phosphor dots are more widely spaced at the extremes of
the display. (b) When the mask and screen have different
radii distances d1 and d2 remain the same and the dot pitch
is uniform over the entire screen area.
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Fig. 12: Block diagram of the precision convergence system used by Barco with high-resolution delta-type tubes.

typical tubes in terms of lines per picture width. It's
interesting to relate this to Fig. 4.

Pitch Grading

In earlier delta-gun tubes the spacing between the
shadowmask and the phosphor layer was constant — see
Fig. 10 (a) — which meant that the dot spacing was wider
towards the edges and comers of the screen. It’s easy to

see why. The three beams cross over at the mask aperture

and then diverge on to their own phosphor dots. At large
deflection angles the divergent paths (mask to phosphor)
are longer, so the three beams spread farther before
striking the screen: hence the need for progressively larger
triads towards the extremes of the display. The situation is
a little more complex in practice due to the mechanics of
the deflection process and the need to provide a larger
guard band (for beam landing tolerance, i.e. purity) at the
edges of the display. The latter requirement is achieved by
making the mask holes 5-10 per cent smaller in these
areas. This grading technique marginally reduces both the
brightness and resolution at the extremes of the picture.

Most in-line gun tubes have mask and screen radii that
result in a constant path length for the diverging beams as
shown in Fig. 10 (b). This avoids the need for pitch
grading, though I'm told that the new FS (flat, square)
tubes have some grading.

Beam Diameter

In an ordinary colour tube the beam diameter is about
0-45mm at its focal point, and in conjunction with an 0-6
or 0-8mm stripe spacing this is adequate. Beam diameter
(or scanning spot size) depends on several factors, the
main one being beam current. To maintain a small spot
size, a monitor’s beam current limiter circuit comes into
operation at a lower level (450-600uA total for the three
beams, depending on screen size) than in a conventional
TV set in order to prevent defocusing. For medium- and
particularly high-resolution tubes an additional design
feature is a special gun incorporating a high-performance
electron-optic lens to ensure a very finely focused scanning
spot. The scanning yoke requirements are also more
stringent with these tubes, not only with regard to deflec-
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tion defocusing and astigmatism but also in terms of
convergence performance.

Convergence

There’s little point in improving one aspect of a system
without upgrading the rest of the links in the chain to
match. If the capabilities of a high-grade tube’s fine dot
structure are to be exploited fully the convergence perfor-
mance must also reach a high standard, ideally converging
to within half a pixel over the entire screen area. This goal
in unapproachable with current tube technology! The best
high-definition, in-line gun tubes can achieve maximum
error figures of 0-3, 0-8 and 1mm in zones A, Band C
shown in Fig. 11. This compares with about 0-4, 1-2 and
2-2mm respectively with a production domestic tube. Top-
flight delta-gun tubes manage, in conjunction with fairly
complex dynamic convergence circuits and controls, to
contain the errors within 0-3, 0-5 and 0-7mm for a Slcm
screen and 0-3, 0-4 and 0-6mm for a 37cm screen. Corner
convergence is far less critical for picture reproduction
than for data displays, where small characters and fine
detail can reach right to the screen edges.

A block diagram of the convergence system used in the
Barco delta-gun monitor is shown in Fig. 12. A line
flyback pulse enters at the upper left in the diagram and is
first integrated to produce a sawtooth, then polarity split
to provide complementary sawtooth waveforms. The
negative sawtooth is further integrated to form a parabola.
The positive sawtooth goes to a threshold switch whose
output is a squarewave — high for the first half of the line
scan, low for the second half. Complementary
squarewaves go to switches 2 and 3 whose outputs consist
of the first and second halves of the parabola respectively.
Each half is separately controlled in amplitude and, for
corner convergence purposes, is modulated by an adjust-
able field-rate sawtooth before recombination at switch 4
and application to the output amplifier and blue horizontal
dynamic convergence coil.

‘I'he red-green line dynamicC convergence system uses
the same half parabolas from switches 2 and 3: each is
processed in a voltage-controlled attenuator i.c. which has
two outputs and two control lines. For each chip, one
control line sets the amplitude of both outputs while the
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Fig. 13: (a) 7 x 5 dot matrix used for data displays. (b) Dots,
cells and their relationship to the TV raster.
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Fig. 14: Character structure for an 80-column display, re-

lated to a 37cm screen. Beam diameter is of the order of
0-45mm.

other determines the ratio between them. The two half
parabolas are combined in switches 5 and 6 for application
to the red and green output stages and convergence coils.

Field dynamic convergence is conventional so far as
compass points N, S, E and W are concerned: a transistor
switch 7 equalises the operation for 50/60Hz scan rates.

Comer convergence adjustments are based on the
action, of a pair of diode clamps, across each of which
appears only one half of the vertical sawtooth waveform:
thus one bank of controls operates on only the upper half
of the display while a second bank operates on the lower
half. The carefully shaped half sawtooth waveforms pass
into the previously mentioned electronic attenuator chips
as control voltages.

In all there are 22 dynamic convergence controls, ten of
which are concerned with comner convergence. Three
additional controls are provided for static convergence.
Nine i.c.s and thirteen transistors are used in the circuit.

Colour Phosphors

A monitor will normally have phosphor emission col-
ours that match the transmission parameters. These col-
ours are much more relevant to analogue picture monitors
of course than to those intended for data display. The
normal standards are specified by the EBU and are known
as the EBU chromaticity co-ordinates. For data monitors
different co-ordinates can be used, especially where longer
phosphor decay times are required to suppress interline
flicker in high-definition displays.

We touched on phosphor persistence when discussing
monochrome tubes. Standard persistence as used in or-
dinary colour tubes is JEDEC classification P22. The red
decay is about Imsec, green 150usec and blue 100usec, in
each case to ten per cent of initial brightness. Colour tubes
for data display are available with longer persistence of up
to 150msec — except for the blue phosphor, where no
material has yet been found that combines the correct
primary colour with a long decay time. Hence the “long-
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persistence, short-blue” type tube whose characteristic is
better flicker performance combined with a tendency to
show a yellow comet tail effect on scrolling characters.
Long persistence phosphors have a lower lumen efficiency
than medium and short types, giving about 50 per cent less
light output for the equivalent beam energy.

Computer Displays

In a 625/50 standard TV display the basic pixel count is
approximately 575 X 575 x (4/3) = 440,000: provided
the video amplifier and display tube. are up to it, more
pixels can be introduced by increasing the dot count per
scanning line. For the purpose of displaying characters and
graphics, the raster is divided into rows and characters, the
information density possible depending on the number of
these. Starting with the simplest displays, i.e. standard
teletext, Prestel and low-price computers, the screen area
is divided into 23 rows of information with each row
containing a maximum of forty characters. So the informa-
tion density is 920 characters. Each character can be
regarded as a cell which consists of a matrix of dots: these
dots are the basic TV pixels. There are various cell
arrangements, 7 X 10, 7 X 9 and particularly 5 X 7 being
common. The letter P in a 5 X 7 dot matrix is shown in
Fig. 13 (a), and the arrangement of the character cells
across the screen in Fig. 13 (b). To separate adjacent
characters and rows, a single line of blank dots is inserted
beside and below each character cell. Thus each complete
5 X 7 cellis in fact 6 X 8 pixels.

We’ve already seen that each pixel-dot needs to cover
two phosphor triads to ensure adequate resolution and
visibility. 40-column text is easily reproduced by standard-
resolution tubes, as witnessed by the excellent teletext
displays on domestic TV sets. The next step is 80-column
text, e.g. mode 0 with the BBC microcomputer. Here we
have 25 rows, giving a total data density of 2,000 char-
acters. In this mode each 5 X, 7 matrix cell is about 2-5mm
wide and 3-5mm high on a 37cm screen (see Fig. 14), so a
high-resolution tube with 720 or 800 dot capability across
its screen width is required. A standard-resolution tube
will display 80-column text, but it’s tiring to decipher and
not suited to long-term viewing,

Computers used for fine graphics in CAD, imaging,
mapping and simulation can generate 132-column graph-
ics (even more for special purposes like digital high-
resolution TV) so a very high-resolution tube is required,
preferably larger than S1cm if this sort of data density is to
be discerned and appreciated!

Character-generator Outputs

Whether the data source is off-air, off-line, a
microcomputer or a full-blown computer, the data dis-
played is generated inside a character generator chip. The
video signals from this consist of square pulses that are
precisely timed with respect to the line and field scanning
rates. Plainly, the higher the column count the narrower
the pulses. In the case of a colour display they are
separately generated for R, G and B, and will usually be at
TTL level, i.e. 5V on, OV off. Simple on/off signals used to
control each tube gun can give the three primary colours
plus, in combination, their complementaries and white, i.e.
a total of eight distinctive colours — white, yellow, cyan,
green, magenta, red, blue and black, corresponding to the
standard colour bars,

Most ordinary home computers costing £100-£200
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provide these eight colours. Some computers, ie. the
Amstrad 464, have two levels of drive for each RGB
output. These extra levels give a total of 27 colours. Other
sources offer Y plus RGB outputs, with the separate Y
signal setting the brightness of each colour, typically with
two levels to give 16 colours (WYCGMRBB plus eight
half tones). The Acorn Electron, BBC B and Commodore
64 provide 16 colours in this way. The Sinclair Spectrum is
unusual in having YUV access only, so that an interfacing
circuit is required to convert to RGB drive. Some
commercial monitors (e.g. the Microvitec 1431/MZ) have
a suitable converter built in. Alternatively an interface unit
can be made up - see for example John de Rivaz’s article
in the July issue.

Sockets

There are several standards for monitor input signal
levels and a wide variety of socket types. For professional
monitors in analogue applications the BNC socket is most
popular, usually with looped-through outputs to cor-
responding BNC output sockets. DIN and BNC sockets
are used on TV receiver/monitors and I've come across
phono socket inputs on small monochrome monitors.
Professional data monitors are often fitted with a Cannon
9-pin D-type socket, while commercial monitors for home
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computers tend to use a standard 6- or 7-pin 240° DIN
socket. What's important here is to ensure that you have
the correct connecting lead to link computer and monitor!
Monitor manufacturers are very helpful in this area.
Finally the SCART socket is making a welcome appear-
ance on all types of AV equipment.

Inputs

Regarding input signals for monitors, the standards that
have been established are as follows.
(1) Composite video. Video signal plus sync (7:3 ratio),
1V peak-to-peak at 75€2. This applies to most monochrome
Mmonitors.
(2) CVBS. Input signal encoded to the PAL or other
standard. Vision/sync/burst ratio 7:3:3, total 1V p-p at 75().
(3) RGB-linear. Separate wideband analogue inputs for
R, G and B at 1V/754). A separate composite sync input is
usually provided, looking for sync pulses of between 1V
and 8V peak. Positive or negative sync is in most cases
catered for by means of a rear-mounted switch or movable
links. Some monitors will accept sync with the analogue
input (called composite RGB) in which case the sync
pulses are generally taken from the G channel. For data
and graphics display in this mode, 1V corresponds to on
and 0-3V to off, as opposed to TTL-linear.
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The above three analogue standards are usually accept-
able within an amplitude tolerance of +6dB.
(4) RGB-TTL. This is the most common mode for
computer operation. The separate RGB inputs are de-

signed to take TTL pulses (OV off, 5V on, into 1kQ or

1-5k{}) direct from the output pins of a character generator
chip. In practice the computer’s outputs have interfacing
buffer stages to protect the chip. To eliminate hash,
computer noise or possible shading effects, the monitor’s
RGB amplifiers (now operating in effect as switches)

change state at about 1V, input level variations above this
threshold having no effect on the brightness level. An
input circuit operating in this way is shown in Fig. 15. It’s
important to remember that this “switched” RGB mode
can offer only eight colours (including white and black),
and that for 16 or more colour displays recourse must be
made to RGB-linear inputs.

(5) TTL-linear. This mode permits brightness control by
the computer. It has the 5V for white capability of the
RGB-TTL mode but no two-state threshold switch.

VCR Clinic

Toshiba V9600

After replacing some prematurely worn video heads on a
Toshiba V9600 (not an uncommon occurrence) and an
upper drum cylinder I noticed that the head drum still
rotated after stop had been selected. This explained why
the heads had worn to a frazzle. I suppose that when the
customer stopped the machine and left it the heads just
kept on going. The capstan motor did too. There was no
tape transport as the pinch roller was off. Attention was
directed to the systems control section and it transpired
that whilst motor control pin 7 of the microcomputer chip
IC601 went from high to low when play was selected it
didn’t go back to high when stop was selected. The chip
(TMP4320P-6202) was changed to the satisfaction of all
concerned.

A point worth noting is the video head heights. When
the tracking control was rotated the f.m. replay levels from
the two heads rose and fell in opposite directions with the
test tape. This results in a noisy picture. Head height
adjustment is very critical and should not be attempted
without experience. On some occasions it’s given extended
head life to a V9600 where poor picture has been due to
differential heights and not just wear. S.B.

Grundig 2 x 4 Super

A Grundig 2 x 4 Super produced very spotty pictures
when monitored in the record mode. Unfortunately we
changed the tuner before we discovered that the trouble
was due to the if preamplifier transistor TR2302
(BF324) in the i.f. can. S.B.

Sony C7

Andy was singing a variation on “We’ll meet again some
SONY day” as he carried in a C7 from Geoff. It needed —
no, not a rewind kit — new heads. After fitting the heads
replay was interrupted by much muting of the sort usually
caused by tape edge damage. This time the cause was a
worn control track head. So a new audio/control track unit
was fitted — personally I'd have preferred to fit just the
head itself rather than half a machine. S.B.

Ferguson 3V29/3V30

A few cases of failure to erase the sound on Ferguson
3V29/30s have come in recently. In three machines this
was due to the wires that go into the plug on the erase
head. Crimped connectors are used, and the wires fell out
with a gentle pull. In two cases the trouble was due to dry-
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Reports from Steve Beeching, T. Eng.,
Derek Snelling, Philip Blundell, Eng. Tech.,
Les Harris, John Coombes and Dewi James

joints where the small PCB solders on to the erase head.
Another problem that’s beginning to show on these
machines is failure to complete loading. The arms load
fully but the mechanism doesn’t operate enough to close

the after-load switch. This is caused by the loading belt.
D.S.

Hitachi Eject Mechanism

Here’s a problem you may get with the eject mechanism
on certain Hitachi models. On some of these the eject is
damped by a hydraulic clutch. If the VCR is kept in a warm
position the oil in the clutch tends to thin and run out, with
the result that after about twelve months the cassette
housing comes up like a rocket. I've had this on a VT11
and a VT9500 so far. The clutch is sealed and thus has to
be replaced. D.S.

Sanyo VTC5150

The fault on this machine was no colour on playback. A
burst with the hairdryer and freezer proved that IC1009
(M51439P) was heat sensitive, but a replacement was just
the same. When the fault was present there was no
chroma signal at pin 27 (TP1016). Voltage checks were
next made around the i.c., the only discrepancy being at
pin 26. When the resistor connected to this pin (R1297,
12k{(}) was checked it was found to be high in value at some
40k{). P.B.

Ferguson 3V35

A rather unusual fault came my way recently on a
Ferguson 3V35. The problem was no playback, though E~
E and record worked satisfactorily. We took the machine
to the workshop and removed the top so that tests could
be carried out. A quick check showed that the fault was
still present. I decided to check the playback 9V supply:
the transistor that switches this is on the luminance/
chrominance board, which is mounted upside down at the
top of the machine, over the video heads. Because of its
position and the presence of ventilation holes directly over
the board dust tends to gather here. This one was thick
with it. A paintbrush was used to clear the dust so that the
relevant transistor could be located when lo and behold
the fault disappeared. No dry-joints could be found, and
anyway the board hadn’t been tapped, just brushed. I can
only conclude that some of the fluff or dust was of a
conductive nature — the machine’s been back with the
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customer now for some three weeks with no recurrence of
the problem. D.S.

Hitachi VT33E

This machine would work in all modes except fast for-
ward. After making a few checks I decided to change the
systems control board to speed up diagnosis. This made no
difference however. The capstan/reel drive i.c. is on the
power supply panel, and on changing this one the fault
went. Three data lines go to pins 10, 11 and 12 of the
capstan drive ic. (M545484): 11 and 12 were shorted
together due to a solder short under PG112. L.H.

Ferguson 3V31

This machine would run all right for about twenty five
minutes on playback. Its drum speed would then increase.
This was traced to the uPC1458 dual operational amplifier
i.c. (IC13) — pin 7 went high in the fault condition. ~L.H.

Toshiba V8600

A V8600 came in from one of the branches with the
complaint that playback of prerecorded tapes was o.k. but
a noisy picture was produced when its own recordings
were replayed. I decided to check around IC401
(TA7637P) which contains the f.m. modulator (amongst
other things). As the f.m. waveform (TP202) was crushed
the i.c. was replaced, but this made no difference. The f.m.
comes out at pin 30, and on making some voltage checks
there was found to be a 2V difference between pin 30 and
TP202. R400 which links these points was 1k{2 instead of
1009). L.H.

Toshiba V8600

A couple of faults we’ve had with this machine. Picture
jumping in the record, playback and still modes has been
caused by the TM4217P servo ic. (IC501). If the on
indicator is not alight or flashes on and off check R816
(15Q) which may be intermittent or open-circuit. J.C.

Sanyo VTC5300

In the event of failure to load or unload, try moving the
guide ring. If this produces the required action replace the
loading belt. J.C.
See also page 607, September — Editor.

Toshiba V9600

Problems we’ve had with this machine have been as
follows.

No results: Check fuse F804 (500mAT). The fuse can
blow due to transients on the power supply. This usually
happens with the machine in the standby mode.
Luminance smearing: Check IC201 (TA7637P) by
replacement.

Smearing on playback: Check IC104 (TA7636) by
replacement.

Ejects cassettes: Check the cassette in switch S651 on the
loading unit. If the switch is all right check whether the
spring has dropped off the switch lever. The lever some-
times cracks.

No colour on playback: Check the pilot burst removal i.c.
(IC206, TA7347P).
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No rewind or slow rewind: Check the rewind idler
assembly. The idler wheel can be changed on its own but
it’s best to replace the idler clutch assembly complete.
Capstan running at full speed: Check crystal X961
(2-968MHz) on the servo clock panel (U961).

No line lock: Check the adjustment of T961 on the servo
clock panel (U961). Adjust for a stable picture on reverse
search.

All function lights on, cassette loading and unloading
automatically: Check the voltages around the
microcomputer i.c. (IC601). If ok. check the clock fre-
quency (455kHz) at pins 24/5. If this is missing replace the
ceramic resonator (Z601). J.C.

Mitsubishi HS303

We've had the following faults on this model.

For tape looping, no cue or review, poor rewind or a
noise bar on the screen check for a faulty reel motor.

In the event of no record, playback all right, check the
carrier set trimmer VC2BO (50pF) in the f.m. modulator
circuit (Y/C panel) by replacement — it can go high
impedance.

If the drum speed is unlocked and the capstan speed
varies, check IC4A0 (AN6350) by replacement.

If the capstan runs fast and won’t switch off, check the
waveform at pin 7 of IC4A1 (AN6341IN). If this is
missing, replace the ic. If not, check the capstan drive
transistor Q4A3 (2SC2603).

For displaced colour/cogging/intermittent snowy picture
in the playback mode check for a squarewave at pin 25 of
IC4AO. If this is missing check back to pins 9/10 of IC4A6
(TC4066BP), then pin 11, pin 7 of plug/socket VH and
back to the junction of diodes D601/2. Next check that
the 4-43MHz oscillator is producing an output (TP6N) —
check with a frequency counter at pin 3 of 1C603
(AN6342N). Trouble here is likely to be due to the
4-43MHz crystal (X601). Trimmer VC601 (45pF) is also
suspect. J.C.

Sony C7

These machines tend to blank off the sound and vision
when playing back their own recordings — the problem can
occur at the beginning, end or middle of the tape and is
due to slight wear on the control head and perhaps
insufficient control head amplifier gain. To improve mat-
ters the gain of the control amplifier (AS3 board) can be
increased by changing the value of R123 from 1-5k(} to
2-7kQ} and replacing D30 with a 18042 resistor.

Channel display stuck on ch. 18 was traced to gate chip
IC7 on the timer board. D.J.

Hitachi VT19

We’ve had a few cases where the counter display clears
itself in the fast forward and rewind modes. This is due to
the microcomputer i.c. IC2010 which should be replaced
(type HD38805A27). D.J.

Panasonic NV370

The problem we had with one of these machines was that
it went into fast forward when the play button was pressed
and into fast rewind when record was selected. There was
also no eject. The culprit was C6011 on the syscon board
— it was open-circuit. D.J.
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Letters

THE IPSALO-2 CIRCUIT

I was particularly interested in the description of the
Ipsalo-2 circuit in the September issue. Its principle of
operation is covered by British Patent Specification num-
ber 1 502 074 which was filed in April 1976. This patent
was the result of further development work following an
earlier patent, the work being carried out whilst I was
working at Texas Instruments Ltd. in the early 70s. It’s
interesting to note the effect of time on design objectives.
The earlier patent minimised the number of then high-cost
power semiconductors while the later one minimised the
use of by then high-cost wound components and had to
provide mains isolation.

From the designer’s point of view the system has several
advantages over the more common arrangement with
separate switch-mode power supply and line output stages.
Only one transformer instead of two is required, and in
addition high leakage inductance (wide spacing) is nec-
essary between the primary and secondary windings for
good isolation. Energy is transferred to the deflection side
of the circuit during the flyback, resulting in a longer
efficiency diode conduction time and hence better scan-
hing linearity.

Eight years is a long time in the television industry, and
it’s gratifying to find that even after such a time Salora
considers the idea worth putting into production. What
happened to the earlier patent? That one lapsed some
years ago but lives on in service engineers’ memories not
as a number but in the name Syclops!

- M.J. Maytum,

Willington, Bedford.

THORN TX9 CHASSIS

In reply to the query raised by Robin D. Smith in the
September issue (TV Fault Finding, page 594), D66 is not
required on the PC1040 main panel (TX9 chassis) due to
the revised circuitry around the mains rectifier thyristor.
With the later circuit configuration D67 also carries out
the function previously performed by W66, i.e. preventing
the thyristor’s protection capacitor C142 affecting the zero
crossing point of the rectified mains.

John Jameson, Technical Publications,

Thorn EMI Ferguson Ltd., Enfield.

MUSIC CENTRES

I'm prompted to write to you following the mention in
Les’s column (June) of premature failure of SN76003 i.c.s
and their replacement, after appropriate circuit modifica-
tions, with SN76023s. I too used to have this problem with
what I assume is the same chassis (Fidelity). There seem
to be three failure modes with these units. (1) Customer
induced, due to lengthening the speaker leads and
shorting them out. (2) Excessive h.t. voltage. (3) Cus-
tomers again, unplugging and replacing the speaker plugs
with the unit switched on.

There’s not much one can do about the first problem
except replace the i.c.s and tell the owner not to do it
again, but it’'s a good opportunity to carry out the
modifications described below. The problem of excessive
h.t. is easily put right though I find the reason for it
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inexplicable. There are two ways to reduce the h.t., which
can be anything up to 32V - 28V is common - instead of
the 24V specified. One is to insert a dropper resistor in the
lead from the transformer’s secondary winding — about
150, wirewound works well. It’s far easier to unwind a
layer of turns from the secondary winding however.
Fortunately it’s easy to get at, doesn’t take more than a .
few minutes to do and works well. The third problem, with
the speaker plugs, can (other than not doing it!) be cured
by adding a 1k-2-2k{} resistor across each speaker socket,
inside the case. This has negligible effect_in normal use
compared to the 8( or so of the speaker but prevents the
coupling capacitor charging so quickly when the speaker is
plugged in that the i.c. is destroyed. It takes only a minute,
and prevents bouncers — particularly as most customers
will never admit to having done it in the first place, which
can lead to an embarrassing argument. This last modifica-
tion is also well worthwhile with Stereosound music
centres using TDA2611 i.c.s.

Fidelity chassis often use a cluster of components to
deliver 12-5V to the preamplifier stages. These compo-
nents often cause problems. An uprated transistor will
help, but a once and for all solution is to fit a 12V i.c.
voltage stabiliser (50p from Sendz) and ditch all the other
bits. I keep meaning to try one of these in a Ferguson
3816 (1590 chassis). A 6V voltage stabiliser is a very

~ worthwhile addition to those green and yellow Philips

clock radios: it makes such a vast improvement that one
wonders why they were not fitted in the first place — but of
course they were not invented then!

None of this has much to do with TV, but I would guess
that most engineers get involved in these related fields
from time to time and may well do so more often as TV
sets become more reliable.

Alan J. Gamble,
Ormskirk, Lancs.

HEATHKIT GR9900

There seems to be considerable difficulty in obtaining i.c.s
for use in the Heathkit GR9900 12in. monochrome
portable — in particular the SN76001 which was used in
the audio and field output positions. There appear to have
been several versions of this i.c., the type required having
heatsink tabs. One faulty chip I have is labelled
SNX76001ND which no one seems to have heard of.
Have other readers had to replace these i.c.s? Have they
any suggestions about what to use?

Dr. R.C. Armstrong, FZS,

Holme-on-Spalding-Moor, York.

COMPONENT TESTER

In the letters page last month Dr. Rankin described a
modification to the component tester to reduce the X
output. The simplest way to do this is to use a switch as

AL Y

E

T
Low X

Normal

RS
207-661

6013

Fig. 1: Suggested method of reducing the output voltage
provided by the component tester.
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shown in Fig. 1. This will also reduce the Y output, but
nevertheless works well. Dr. Rankin’s method would
appear to be perfectly satisfactory. Normally however it
shouldn’t be necessary to reduce the output. I've used and
tested the unit with a wide variety of scopes, including the
Telequipment D61. Large numbers of workshops use this
model, which is one of the best service scopes around.
Variations did occur with the D61 — some for example had
5mm sockets instead of BNC inputs — and this might
account for Dr. Rankin’s experience. It's important to use
the correct RS mains transformer as a slight increase in the
a.c. output voltage could cause problems.

I hope other users are obtaining good results with their
component testers.
David Botto,
Bournemouth, Dorset.

SOUND TROUBLES

Sorry to disagree with Les Lawry-Johns (October issue)
but the volume control in the Decca 30 series chassis is
50kQ linear. I find it puzzling that the sound came up loud
and clear with the wrong type fitted. Also Nick Lyons
mentions trouble with the PCL86 used in the ITT CVC8
chassis. Wouldn’t it have been simpler to change this 90p
valve in the first place rather than pay repeated visits to
the set?

C.P. Bird,

Selby, N. Yorks.

Editorial note: Sorry for the confusion. It was a 1730, not
an 1830. The 1730, as with the earlier 10 series chassis,
uses a 500k{) semi-log volume control. The 1830 and other
30 series sets use a 50k{) linear volume control with other
changes in the coupling network between the intercarrier
sound i.c. and the PCL82.

WORTH NOTING

A couple of problems I've had recently may be of interest
to other readers. The first concened a GEC 3133
monochrome portable with start-up problems — it’s the set
with the “switch mode pump” circuit. The trouble was
traced to the boost diode D205 (BYX55/300) which was
short-circuit, holding down the start-up supply. The sec-
ond problem was with a Decca colour set fitted with the
90 series chassis. Due to severe internal flashover a new
tube and a new beam cut-off transistor (Tr213) had to be
fitted. Result — no picture but a blank raster with flyback
lines when the first anode preset was advanced. Two days
later I discovered that the PC board printing for the
connections to Tr213 was the wrong way round. Naughty
that!

C.A. Jackson,

Sutton-on-Forest, York.

MODEL NUMBERS

I find the servicing articles in your magazine most helpful
but there’s one big difficulty — relating the chassis types
you always quote to the set on the bench, which often has
a model number and nothing else. A case in point is the
Grundig GSC100 and GSC200 chassis dealt with in the
September issue. Couldn’t you publish some tables of
model numbers linked to chassis, as Thorn do from time
to time in Ferguson Feedback?

Thanks anyway for all the gen — I always read Les
before all else! Incidentally I’d like to find good homes for

pger A3aM3IvVown Noleivaaar

BILLINGTON VALVES

Irwin Drive, Horsham, W. Sussex RH12 1NL
Mail Order Only; No Callers Please
Specialist Valve and Vintage Service
NEW, BOXED, ES-iasUAREﬁSNTEED VALVES

/7

3AT28 £460 ECH84 £0.70 PCFB01.Mul £235 PLIS £2.00
8J5

£250 ECLBO.Maz £1.40 EYS00A £150 PCFO0+  £0.60 PLSO4+  £0.95
6SJ7TM £550 ECLB2+  £0.58 EZBO £1.00 PCRB £0.60 PLS08 £1.90
128Y7A £3.15 ECL84 £0.90 EZ81 £1.00 PCFB0S £1.80 PL509.Mul £7.00
12HG7 £420 ECLBS £0.95 GY501 £145 PCFB06 £1.15 PL519+ £4.45
17DW4A  £3.75 ECL8S £1.00 GZ32 £1.60 PCFB08.Maz £1.65 PLE02T £4.50
21LuB £5.10 EF80+ £030 GZM4Mul £345 PCH200.Maz £1.45 PLB02 £6.90
30FL1/2 £150 EFBOMul €120 KTB8(USA} £1200 PCL8I £200 PY83 £0.50
30FL12 £1.60 EF85 £035 KT88(UK) £1600 PCLE2 £0.80 PYS00A+ £1.60
DY86/7.Mul £150 EFBSMul  £1.75 KTB6(USA) £850 PCLB3Mul £250 PY81/800 £0.69
DY87+ £053 EFBOMul  £2.10 PC86Maz £145 PCLBAMU £2.00 PYBOI £0.69
DYs(2 £085 EFS.Mul  £5.75 PCBS £0.75 PCLBA. £080 U%Maz £1.70
EABCS0.Mul £125 EF183 £1.00 PCS2 £.00 PCL8S+  £0.90 UCCBS.Mul £1.60
ECC81 £1.10 EF184 £0.50 PC97 £1.00 PCL86+  £0.80 UCH8IL.Maz £220
ECC& £0.95 EH £0.90 PCC84 £050 PCL805+  £1.00 UCLE2ZMul £1.70

ECC85 £095 EL0 £180 PCC805 £130 PFL200+ £085 UL41LMul  £4.60
ECC88 £095 EFBS £140 PCFR2Maz £1.50 £0.00 £1.30
ECFB0 £0.74 ELS09 £6.90 PCFB6 £1 PLBIMaz  £0.90 X78 £18.00
ECF82 £085 ELLSO £2050 PCF200.Mul £345 PLES £140
ECH81+  £0.50 EM87 £230 PCFB00 £135 PL34 £0.75

+ Denotes imported brand of valve. Mul = Mullard, Maz = Mazda
S.A.E. QUOTATION ON ANY TYPE NOT LISTED
New valves are guaranteed 90 days. If denoted “Mul”, “Maz”, valves
supplied are assured to be Mullard, Mazda respectively. Types denoted

“3+' are imported brands. Al other types are good quality brands.
All valves listed are in stock at time of going to press. Discounts on 256+

of one type.

USED VALVES Tested working. Clean. Boxed. 28 days guarantee.
At 20p: DY87, EB91, ECLBO, EF80, EF183, EF184, PCC189, PFL200, PY33,
6F23. At 25p: GY501, PCF808, PCL82, PCL84, PL36, PL504, PYB1/800,

PY801, U191. At 100p: PCF200, PCL83, PD500, PY500, PZ30.
We have in stock Cathode Ray Tubes, Valve Sockets, certain transistors
and 1.C.s: S.A.E. for quotation on your requirements.

We can supply, from stock virtually any valve — radio, TV, audio,
transmitting. Send S.A.E. for quotation by return or 35p for October
catalogue.

WE ARE KEEN TO PURCHASE ALL TYPES OF VALVES.

Please add 60p post + packing, then add VAT @ 15%.

the following: G6 not working, Pye hybrid working,
several 405-line sets some working, 405-line signal gener-
ators, many reel-to-reel tape recorders and lots of junk —
mostly free to callers.

E.J. Gordon Madgwick,

Thursdays, Whitmore Vale,

Hindhead, Surrey GU26 6JA.

Editor’s comment: Most manufacturers produce a few
basic chassis which are used in large numbers of different
sets, hence our use of chassis type numbers for identifica-
tion. To tabulate models would in some cases be difficult
without going into other aspects such as control and tuning
arrangements etc. For the record the GSC100 was used in
Models 1514GB, 4415GB, 6215GB, 6415GB and
6615GB; the GSC200 was used in Models 1644GB,
1645GB, 4245GB, 4445GB, 6245GB and 6445GB.

MORE ON PLUGTOPS

I read with interest the letter from C.A. Burrows concern-
ing burning of the neutral pin in mains plugs - also
previous letters commenting that the neutral pin seems to
undo itself. May I suggest that the reason for these effects
is simply electron flow? Remember that electrons flow
from negative to positive. One doesn’t get a shock from
the neutral side of the supply because one’s already
charged to this potential — it’s the potential difference at
the positive side that draws current and gives you a shock.
Wasn’t it a gentleman named Ampere who said that
current flows from positive to negative? We now know
better!
Rothley Stevens, Radio and Television,
Coventry.
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BCIN 0.10 | BD1& BRI 8.11 | BLv& 200 | BY213/20 010
15 m I.CS 4.3 8Ci172 0.08 | BD18 0.. BF152 028 | BR100 020 | BY208 17
208 | 40504 138 Am 299 | BC1728 BD175 039 | BFIS3 0.52 | BRIOY 037 | BY27 [ ¥
4.12 | 405%5 139 | AN3Y7 398 | BOIW 015 | 8BD177 0.39| BFI5A 03 | BRIG 0.45 | BY210-400 (7]
5..1 40838 .98 | ANSAOP 1.08 | BC1748 BD179 0.4 | BRIS7 023 | BRssB 0.58 | BY210-800 027
1.10 | 40871 138 | AN3SS 3.3 | BOIT? 0.10 | BD181 0.98 | BF158 0.16 | BRC-M-300 1.58 | BY210-600 .30
429 | 40872 139 | AN3R2 147 | BCIR 0 | & .99 | BFI58 0.16 | BRC116 0.0 | 8223 (7]
425 1.10 | ANSIN 234 | BCIM 023 | BD1&3 090 | BFI180 028 | BRC1330 188 | BY224-400 099
4.2 | 7512 0.72 | ANS12 399 | BCIR 0.08 ( BD184 1.10| BF1&7 .34 | BRCI0O 182 | BY225-100 [ ]
0.95 | 745138 085 [ ANS5250 333 | BCIxB 03 | BD187 0.4 | BFAT3 0.39 | BRCA443 1.12 | BY28 e
1.82 | 748157 0.79 [ ANSA3S 20 | BCI1&2L 0.89 | BD189 035 | BRI77 0.50 | BRCA444 112 BY2ZY [ X ]
243 | 74LS161AN 1.10 | ANS810 6.75 | BC18AB 012 | BDIX 058 | BFIR 0.36 | BRC529 07¢ ( BY228 054
0.75 | 745198 125 | ANSB13 in | BCie 0.89 | BD201 0.54  BFI79 0.32 | BRCG109 0.75 | BY255 07
132 | 74520 025 483 | BOISL 0.08 | BD2R 0.54 | BF180 0.32 | BRC®R2 0.9¢ | BY2%8 025
085 | 74L5244 185 | ANGI20N 389 BCIBUB 023 | BD203 0.54 | BF181 0.29 | BRCS3 0.98 | BY2%9 025
135 | 74LS%0 029 | ANG342 138 | BC14 0.89 | BD204 054 | BFIR2 0.3¢ | BRCS4 0.98 | BY47BA [ 3]
340 | 745367 185 | ANG3M4 408 | BC18&L 0.09 | BD207 100 | BF1&3 035 | BRX44 0.54 | BYWS6 0.3
0.49 ) 74L53713 1.55 | ANG383 1020 | BC184LB 03 | BD208 188 | BF184 0.39 | BRX# 045 | BYX10 °s
139 | 74L547 1.05 | ANG551 056 | BC186 024 | BD222 0.44 | BFI8S 035 | BRY33 0.50 | BYX55-350 (]
0.51 | 74LS73 0.39 | ANB552 0.52 | BC167 0.18 | BD225 0.44 | BF194 0.15 | BRYS5 08| B 025
217 | 74574 033 | AN7145 204 | BC204 0.4 | BD228 0.57 | BRI% 0.12 | BRYS6 038 | BYX71-350 (2 U
308 | 74LS75 0.52 [ AN7150 222 | BC2 0.12| BD228 0.83 | BF1% 0.15 | BSR% 1.47 | BYX71-600 085
0.56 | 74L586 0.49 [ ANTI51 205 | BC212 0.10 | BD231 045| BF197 04| B 0.38 | BYXM 018
667 | 74L5%0 0.75 | AN7156 205 | BC212B 03 ( BD2R 044 | BF198 0.15 | BSTBD1409 200 | BYYSS 1.9
335 | 74L5%2 0.75 | AN7158 23 | BC12L 0.08 | BD2M 039 | BF1%3 0.15 | BSTBO1405 437 | BZv15C12 072
204 | 7453 0.75 | AN7218 149 | BC12tB 03 | BD2® 0.43| BF200 0.33 | BSTC0148 225 | BZVISC12R on
1.25 | 74L5958 425 | BC213 0.9 | BD23% 0.45( BF216 0.32 | BST 225 | BZVI5-C4 072
1.40 | 7805 T0-220 0.63 | AS560S 143 | BC213L 0.09 | BD2W 030 | BF218 0.32 | BSTCO246 451 | BZVISCMR on
0.41| 7805 T0-3 1.05 | AU0B 1.96 | BC213LB 03 | BD238 BR222 0.50 | BSTC1233 391 | BZV15C30R o
., 0.08 [ AUI10 1.9 | BC214 0.09 | BD239 0.4 | BF2Z4 0.15 | BSTC3146 0.7t | BD®G) Range  0.16
wan 54 [ AUN13 215 | BC214L 0.12 | BO240 036 | BF237 058 | BSTCCOI143 279 | BDX0-C11 054
335 | 7812 70-3 054 | AVI(2 282 | BC1MB 023 ( B0D2400 047 | BR40 0.15 | BST 388 | BD(70-C12 054
225 | 7812 T0-20 185 | AV105K 189 | BC22S 024 | BO241 0.45( BF24) 0.15 | BSV578 2.08 | BD(0-C15 054
578 | 7815 0.55 [ AY108 1.98 | BQ2¥ 0.0% ( BD242 0.45( BR2#4 023 | Bswes B. 0.54
411 7818 0.55 | BAIR2 030 | BC238 0.08 | BO2&3 0.44 | BF245A .33 { BSX19 038 | BD(0-C47 054
1.75 | 784 0.55 | BA1310 (IC) 1.72 | BC238A 0.1t | BO243A 058 | BF2s5 0.18 | BSX20 030 | BZ2X79 Range  0.08
088 | AC107 0.8 | BAI1320 (IC) 122 | BC233B 0.08 | BO2#4 0.44 | BF256 025 | BSX2 0.45| BZYS8 808
038 | AC117 0.33 | BAI3®0 (IC) 182 | BC251A 0.15 | BO2#4A 0.77) BF2S6LC 030 | BSYR2 045 | BZYRL12 0.99
1.75 | ACIZ3K 0.39 | BA14S 0.17 | BC252 0.12 | BD245C 068 BF257 0.38 | BSY?S 0.46 | BZva3-C18 0.99
292| AC128 028 | BAIS4 0.08 | BC258 022 ( BD246C 0.74 | BF2s8 0.29 | BT100A 1.48 | BZYS-CM 0.99
247 | AC138 0.08 [ BAIS501 0.12 | BC2B1A 020 | BO253 0.95 | BF259 030 | BT108 1.28 | BZYB-CH4R .99
191 | AC141 02¢ | BA1S6 0.12 | BC2R2 020 | BO278A 0.00 | BF2&2 0.51 | BT108 13t | BZYS3-C0 099
149 | AC1RK 0.39 | BAI1S7 0.17 | BC287 0.45 | BD317 1.96 | BF283 851 | BT109 131 | BZyss-C47 0.9
187 | ACI51 0.25 | BA15S 0.12 | BC2M 0.45| BD318 208 | BF264 033 | BT112 225 | BZvs3-Ces 0.99
140 | ACIS3 030 | BAIR 0.17 | BCIO 0.36 | BO37S 038 | BR2N BT113 225 | BZY®B-LIVS 0.9
125 | ACI53K 038 | BA222 (IC) 128 | BCAR 030 | BO377 0 | BR273 0.18 | BT116 152 039
059 [ AC178 0.17 | BA284/2 0.15 | BCaW 034 | BO3M 08| BF274 0.18 | BT119 188 | ZX18 247
485 [ AC176K 0.40 | BA301 (IC) 0.92 | BCX7 0.09 | BD3%0 0.9 | BF34 0.18 | BTI2 1.00 | C106D [ X ]
189 [ ACI78 025 | BAIR 0.90 | BCX7A 0.14 | BD410 0.44 | BF3% BT21 225 | C2 0582
135 | ACI&3 0.85 | BA31 {IC) 1.08 | BC08 0.12 | BD412 57¢ | BF3y 036 | BTI2 225 | CA13106 245
0482 | AC18%6 0.30 [ BA312 (IC) 0.98 | BCXBA 0.09 | BD418 0.7 | BF338 036 | B3 1.9 310
220 | AC188K 050 | BA313 {IC) 1.28 | BC303 0.15 | BDA:3 0.33 ( BF3%5 036 | BT125 225 | CA046 p ¥ <)
384 | ACIE? 0.35 | BAN1S 0.07 | BC317A 0.11 | BD434 0.39 | BF& 0.54 | BT126 225 | CA3060 150,
1.8 ACI8T-0 0.40 | BA317 007 | B3 0.92 [ BD4Xx 042 | BFag3 BT128 225 | CA3085 1.17
781 | ACI87K 039 [ BA318 088 | BC 0.15 | BDA% 042 ( BFIN 0.45 | BT128P 2.79 | CA3089 135’
1.70 | AC188 0.33 | BA328 (IC) 0.90 | BC328 0.10 | BD4Y7 041 BF391 BT129 225 | CAI0B%E 138
0.95 ) AC188-01 0.40 | BA3 (IC) 1.4 | BC3W 0.08 | BDA38 0.44 | BF3%3 0.90 | BT151-800R 1.47 | CA3080 125
1.00 | AC188K 0.39 | BAAO1 (IC) 0.58 | BC338 0.10 | BD441 129 | BR17 120 { BT151 500R 125 | CA3094 200
0.95 ( AC133K 0.59 | BAS511 {IC) 1.98 | BC380 0.36 | BD442 058 | BFH18 1.70 | BTT8018 220 | CA3131EN 28
438 | AC194K 0.58 [ BAS21 (IC) 1.81 | BC68 BOS07 054 BFAZ2 026 | BTT6218 220 | CA313%N 2B
1991 AD1& 0.9 | BASR (IC} 189 | BCAO 0.99 | BD508 0.54 | BFM2Z3 02¢ | BTTEN4 482 | CAH “n
0.95 | ADIR 0.98 | BAS36 (IC} 272 | BCA 0.40 | BDS09 129 | BR3XS 049 | BTT8124 4.44 | CBF16B4ON-07  1.41
127 | ADIg 0.96 | BABIMA (IC}  2.85 | BCAS4 032 | BD510 0.45 | BF450 0.30 | BTTR214 5.4 oM
1.05 [ AD145 1.45 | BAS3 (IC} 388 | BCASS 032 | BD518 1.38 | BHS] 028 | BTT&24 278 | CD4OR 04
120 | AD188 0481 | BAVIO 0.10 | BCAGD 039 | BD519 1.36 | BR4S57 037 | BUI0S 1.66 | CD4008 0958
0.45 ( AD181 030 | BAVIS 0.10 | BCA8! 0.42 | BD523 038 | BF458 035 | BU108 225 | CD4ON o
1.98 ) ADIR2 039 | BAVI9 0.10 | BCag2 027 | BD530 0.0 | BF459 035 | BU10B 1.90 | CD4012 0
0.55 | AD262 0.95| BAV2D 6.10 | BC463 0.58 | BO533 0.00  BF4aD 0.54 | BU10SS 1.90 | CD4013 037
083 | AF114 BAV21 0.17 | BCAs4 0.58 | BD534 036 | BF4g3 027 | BU110 252 | CD4018 037
338 [ AF115 0.79 | BAX12 0.10 | BCAGS 0.58 | BD535 044 | BHMY0 028 | BUIY 3.78 | CD4017 [ 2]
128 | AF118 0.79 | BAX13 0.10 | BCAT7 025 | BD53% 0.55 | BRH71 028 | BUI2#4 125 | CD4020 0.92
048 ARI17 0.75 | BAX16 0.1 | BCAT® 029 | BD537 0.00) B2 028 | BUIS 1.11 | CD4021 oM
335 AFI18 0.75 [ BB10SB 022 | BCAT 029 | BD538 0.60 | BF479 0.55 | BUIAHS 4.15 | CD4023 025
185 | AF121 0.50 | BB119 0.15 | BCs32 025 | BO5MB 0.75 | BF480 0.54 | BU204 129 | CO4025 054
132| AFI24 03¢ | 8C107 0.13 [ BCS46 0.15 | BD580 1.08 [ BF4S5 0.58 | BU20S 0.98 | CO4028 [, ]
140 | AF125 0.36 | BC107B 0.14 | BC547 0.09 | BD530 1.06 | BF508 039 | BU206 120 | CO4047 0.96
1.11| AR 0.3 | BC108 0.12 | BC548 6.09 | BD5%8 1.13 | BF509 037 | BU207 1.50 [ CD4049 0.582
4. | ARZ7 036 | BC10BA 0.12 | BC549 0.89 | BD645 382 BRSZ3 0.18 | BU208 0.99 | CD4050 050
150 | AR 048 | BC108B 0.15 | BCS50 03¢ | BD677 0.55| BF594 024 | BU208/02 0.99 | CD4052 0.
2R AFI78 075 | BC10S 0.11 | BCS56 0.12 | BD680 009 | BF5% 024 | BU20BA 0.98 | CD4053 [
0.0 ) AFID9 BC109B 0.13 | BCSS7 0.09 | BDG81 1.3 | BR5% 0.1 | BU208D 1.43 | CD4089 03
082 AF180 056 | BC113 0.12 | BC5S8 0.09 | BD63S 2.09 | BF597 024 | BU203 1.08 | CD4081 026
1.92| AF181 0.40| BC14 0.17 | BCSSS 0.0 | BD63S 2.4 | BRS1? 0.95 | BU226 208 | CD4Ox3 .72
1.38 | AFIR 0.5 [ BC115 0.14 | BCsBOC 0.10 | BD6Y? 327 | BR18 095 | BU312 2.16 | Co4s11 1.00
1.05 | AF188 040 | BC116 020 | BCB3S 0.10 | BDG38 1.68 | BFB34 020 | BUXS 0.75 | CD4517 108
224 | AFZ3 048 | BC116A 053 | BCEX® 0.10 | BD639 3.17 | BFIS7 0.59 [ BU328A 1.4 | CPS521 1w
1.15 | AF279 0.80 | BC117 0.10 | BC8Y? 0.10 | BD700 3.3¢ | BF758 0.59 | BU3BS 2251 CV-12£ 248
10.28 | ALI00 348 BC1B 0.18 | BCs38 0.18 | BD7®@ 2.94 | BF758 0.30 | BU40S 1.35 | CX034 1675
128 | ALI2 1.75 | BC119 BCB33 0.10 | BD70D7 0.55 | BF760 058 | B 0.74 | CX095D
025 [ ALIG3 243 | BC1S 0.18 | BCS40 0.18 | BDI09 0.72 | BF7&2 0.30 | BUAGTD 129 | CX104 [ X ]
289 ALII3 188 | BCI26 0.10 | BCA?S 028 | BD710 0.72 | BRS70 027 | BU412 488 | CX108 (L]
129 | AN20B 322 | BCIXR 0.12 | BC880 028 | BD8O7 0.80 | BFST1 0.0 | BUAS 1.95 | CX109 6.2
0.49 | AN210 207 | BOB 0.12 | BCX2 0.33 | BD8OY 0.80 ( BFS00 0.08 | BUA2BA 1.67 | Q21 1075
375 | AN214 205 | BC13® 0.15 | BCX3 024 | BD810 0.80 ( BF30O7 182 | BUAZ7 287 | CX130 4.90
1.58 | AN214Q 205 | BOY 0.16 | BCX34 0.3 | BDE™ 0.64 | BFISS 0.38 | BUS0D 151 [ CX131 10.75
325 | AN231 S.56 | BC138 030 | BCX37 099 | BOBR 0.65 | BRI 0.55 | BUSOBA 133 [ CX134 10.75
425 | AN 542 | BCI3 032 | BCY®D 027 | BDBIS 1.98 | BARR39 036 | BUS2S 185 [ CX13 10.75
0.78 | AN2%S 404 | BCI4O 0.33 | BCYN 0.19 | BDB%9 225 | BFRS2 045 | BUBOBD 142 | C137 10.75
351 | AN238 3| BG4 028 | BCYR 0.10 | BDSO1 0.55 | BFRG2 036 | BUBOS 129 | CX139 1075
042 | AN23 49 | BO1Q2 038 ( BD115 029 | BDVG4B 1.14 | BRR?9 028 | BUB0SD 135 | CX157 4.0
0.54 | AN239 395) BOIG 028 ( BD116 0.63 | BDVESB 1.14 | BRR81 045 | BUBD7 1.40 | CX158 M
287 [ AN24OP 188 | BC147 0.10 { BD124 1.19 | BDXR 1.50 | BFR8S 0.98 ( BUS2SA 2.79 | CX170 6.2
287 [ AN2& 1.55 | BC147A 042 | BDI#P+KIT 062 | BOXS3 0.90 | BFR89 039 | BUv4s 113 | Cx177 5.99
235 | AN24s 254 | BC148 0.11 | BD131 0.38 | BDXS3A 3408 | BFTAI 027 | BUVM 1.12 | CX508 049
259 | AN247P 282 | BC1488 0.1t | BD12 0.39 | BDX54B 237 | BFTR 039 | BUNSIA 3.15 | CX507 6.2
287 | AN2S2 233 | BC148C 0.1t | BD1B 0.40 | BDX@RA 192 | BFTQ 039 1.56 | CX758 692
1.38 | AN253 20| BC148 0.10 | BDI3S 032 | BDXA3A 1.95| BFT84 0.36 | BUXB4 147 | D1633 235
743 | AN282 158 [ BC14sB 0.1t | BD13% 0.32 | BDXB4A 237} BFWI10 0.79 | BYI128 0.11 | DECY 1.52
208 | AN272 $36 | BOI1S3 012 | BDIYY 032 | BDXB5A 237 BFX29 030 | BY127 011 | DEC2 1.52
325| AN281 5.52  BC154 0.12 | BD138 0.41 | BDX78 0.53 [ BFX30 0.59 | BY133 on | ez 0.8
219 | AN2%5 BC157 0.4 | BD1D 027 | BOY2 1.10| BFXs4 033 | BY164 0.50 | Es(24 025
1.57 | AN3D1 330 | BC158 8.09 | BD14 0.3 | BDY&2/01 420 | BFX85 025 | BVI7S 1.38 | E5386 02
220 AN3R2 342 | BCIs3 0.14 | BD1M4 1.38 | BDYS) 147 | BFX8? 058 | BYI79 1.42 | E5528 [ 5]
125 | ANIG3 325 BCI180 BD150 1.08 | BF115 0.36 | BFX88 038 | BVIR2 0.95 | EBR!1 117
(2] 0.07 | BC16Y 0.3 | BDIS7 .80 | BF117 0.36 | BFX89 038 | BY184 0.42 | £9003 0.4t
254 AN313 3.10( BC167 032 | BD159 0.48 | BF118 088 BFYS0 024 | BY187 0.7¢ | ES005
172 AN315 212 | BC166 032 | BD180 145 [ BFI21 022 | BFY5! 024 | BYI® 128 | ER1400 10.12
386 | AN316 5.58 | BC163C 0.%4 | BD163 084 | BFIZ3 0.1 | BFYS2 024 | BYi®% 2.38 | ESN3108P in.
200] AN318 4751 BCIMO 0.14 | BD18 058 | BRZ7 0.11) BFYSQ 0.9 | BY201/72 138 | ESMARC 4.1
IF YOU DON'T SEE IT ISTED ASK FOR QUOTE. GIVE MAKE MODEL LOCATION. REMEMBER TO ADD 0.60p POST & HANDLING. ADD 15% VAT TO TOTAL
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ECONOMIC DEVICES REGISTERED OFFICE: 14, BEE LANE, All goods should be delivered
» FORD HOUSE, WOLVERHAMPTON WV 10 BLF.  within 4 working days.

ESM532C 4.18 | LM1303P/N 1.58 | MPSU0S 0.78 | SAAS010 4.90 | SN741%0 1.4 | Teo29vV 441 | TBA3%S 135 | TDA1230 2.93 | TDA9S03 280
. ESME32C 4.18 | LMI310P/N 125 | MPSU10 0.78 | SAAS012 650 | SN7420N 030 | TeO32V 929 | TBA395Q 109 | TDAIZ3S 352 | TDA9513 24
ESM732C 4.18 | LM3085N 0.77 | MPSUSS 0.90 | SAASRO 525 | SN743%0 0.28 | TeO33V 0.73 | TBA3% 180 | TDAI1270 204 | TES2Z? 125
ETTE016 285 | LM317CKC 1.38 | MPSUSE 0.30 | SAASR0 750 | SN7440N 024 | TeodSvV 0808 | TBAAOD 2.17 | TDAI3ZIA 185 | TES38 038
ETTRE016 2.16 | LM339N 0.8 | MPSUGD 120 | SAAS0M0A 14.75 | SN7473 .56 | G036 0.44 | TBAMOP 1.55 | TDA1R78 185 | TE626 135
FND500 525 | LM3407 1.29 | MRS10 030 | SAAS(050 8.50 | SN7474N 0.72 | Teo3? 191 | TBAMS0 1.42 | TDA10 1.00 | TEAI002 3.15
FT3085 185 | LM3OTS 075 | MR812 0.00 | SAABB1B 180 | SN7430AN 0.93 | TeoM1V 088 | TBASOQ 187 | TDA1365 6.35 | TDA1009 0.9
GF758 082 | LM340T12 0.75 | MR9t4 0.48 | SAATOD 3.80 | SN75110N 0.75 | TBOMV 0.86 | TBAS00PQ 4.95 | TDA1412 0.95 | TEA1020SP (3 )
GFrs9 182 | LM340TS 0.75 | MSSD70R2 0.65 | SAB10098 453 | SN7800IANQ 2.5 | TBOAS 109 | TBA510 1.55 | TDA1&20 1.48 | TEAI087 0.4
GF61 0.78 | LMION 05 052 | SABIWGP 308 | SN 281 | TBDA9 1.10 | TBA510S 639 | TDAI1470 243 | TIC108C 055
6 185 1 184 | MVS480 0.30 | SAB301 734 | SNPOOIN 343 | Te0s2V 078 | TBAS2D 1.87 | TDA1512 220 | TIC108M 855
HAI211 238 | LMSBICN 139 | MVS480-02 055 | SAB3012 S.34 | SN7013ND 225 | Te058 0.46 | TBASDQ 1.35 | TDA1 3.85 | TIC116D 080
HA11215 400 | LM748 185 | MESASB 295 | SABI13 320 | SN7BOI3NDG ~ 8.07 | TBO59 1.05 | TBAS .88 | TDAI1770 5.56 085
HA1122% 3.99 | LMIB380 .78 | MESASB 380 | SABA1 7.18 T8OV 189 | TBASQ 085 | TDA1905 125 | TICAS [ &, ]
HA11228 7.58 | LMBX%1 2.78 | MESSMN 1.48 | SAB22B 1234 | SN78023ND 1.4 | T9003V 086 | TBASK 0.98 | TDA1908 2.95 | IC4? 070
HA11229 251 | M1024 2.55 | MESSS 0.34 | SABI238 11.18 | SN76033N 2.33 | Te00SV 2.16 | TBAS40Q 1.15 | TDA1910 2% | P12 0.9%
HA1123% 3.00 | MI02S 4.70 | MES56 075 | SAB3R4 4.77 { SN76105N 2.3 | Te00V 087 ; TBASSD 1.95 | TDA1940 254 | IP110 (T ]
HA1124 470 | M4 254 | MES580N kR ] 4.75 | SN76110N 1.13 | T8OV 127 | TBAS50Q 225 | TDA1950 254 | IP112 [V ]
HAT1244 432 | M1130 4.06 | MESBSN 128 1 SAB3210 293 | SN76115AN 1.48 | TOO13V 58 088 | TDA2002 1.2 | IP117 0.0
HA1125 399 | 191 §.74 | MEBASBN kX ] 1275 | SN131 1.74 | TOOI4V 1.52 | TBASGOCQ 1.15 | TDA2003 185 | 120 [ ;]
HAT1251 3.3 | M193 18.55 | MEGASN 3.08 | SAFIG31 76260N 120 | T9016 0.92 | TBASO 1.55 | TDA2004 282 | TIM121 1.8
HANITW 257 | M50l 2 3.54 | SAFIOR 5.80 | SN762IN 0.08 | T9Q2N 039 | TBASIDA 1,55 | TDA2006 125 | TIP12% 0.9
HA1138 358 | MSI115P 434 | MEB4SBN 3.00 | SAFI039 11.06 | SN76228N 297 | To034V 125 | TBAS70Q 1.35 | TDA2010 a1 | 1.8
HA11414 258 | MSI3IP 279 | MP1106 488 | SAS5010 7182 | SN76231 231 | Tom3sv 128 197 275 | TIP2gss (3]
HANM4 §.38 | MS14P 43| 0 [R] 108 | SN76242 4.75 | Too3sv 6.15 | TBAS2SB 1.97 | TDA2030 1.85 | TIP2%A [ X))
HA1156 123 | M5134-9341 s 0.1 { SAS580S 2.97 | SN7643 4.75 | To051 255 | TBAG2SC 1.97 | TDA2140 1.44 | TIP29B 05
HA11580 700 | M51294P 625 | 0A47 0.10 | SASS80T 285 | SN7832 251 | Toos3V 1.3 | TBABAIA12 3.75 | TDA2150 5453 | TIP29C 0.40
HA1180 3.45 | M5102P 438 | 0A%0 097 | SAS5M0 1.81 | SN?76360 1.97 | T9054V 0.92 | TBABAIBX1 TDA2151 1.75 | TIP3055 (17
HA1166 3.00 | M5143P 608 | 0A91 [T ] SN763%0 200 | TS057V 0483 | TBASS! 1.00 | TDA2160 384 | TIP0A [ X))
HA1167 5.13 | M5144P 3.42 | 0A% 0.8 | SAS570T 250 263 | T9063V 294 | TBAST3 TDA2161 100 (1<)
HANTIY 16.13 [ MSI513L ocs 098 441 | SNT8510N 0.95 | TAS814 135 | TBA700Q 219 | TDA21%0 311 | TIP31B 035
HAN1TI3 6.70 | M515158L 310 | 0C2 1.95 | SAS5800 262 | SN76530P 1.90 | TA7020P 436 | TBA72 295 | TDA2510 142 [ IP3IC [J <]
HANTI4 795 | M51516L 340 | 0C35 0.9¢ 4.5 | SN7653N 130 | TANZ? 438 | TBATH 1.75 | TDA2520 215 | IPRB 035
HANTIS 785 | MSISITL 2.9 | 0C3% 1.16 | SAS5900 232 | SN78533N 1.56 | TA7050 1.58 | TBA750Q 146 | TDAZS21 2.15 | IP32C s
HAN1718 6.79 | M5152L 1.00 | OC44 0.80 | SASS80 250 | SN76540N 1.80 | TA7051 1.58 | TBA780 1.55 | TDA2522 281 | IPXC 125
HA1TM4 15.00 | M51522 4.90 | OC&% 0.00 | SASE800 120 | SN78544 1.0 | TA7080AP 0.08 | TBAT80 380 | TDAZS23 275 | P34 197
HANTS 18.00 | M5191P 449 | OCTS (X ] 120 | SN76545 4.55 | TAZB1AP (%] 0.08 | TDA2524 4.50 | TIPMA 39
HA1180 408 | M51R2 280 | ON188 1.70 | SAS6610 120 | SN78546 3.15 | TA7089 284 | TBABIOAS 1.48 | TDA2525 2% | TIP41B »
HA120 1.5 | M53273P 0.92 | ON2% 29 2.56 | SN76546N 3.15 | TA7070P 1.52 | TBABIGS 1.48 | TDA2S30 219 | IPMIC (X )
HA1306 1.74 | M53274P 128 | OTN2 0.98 | SASE00 120 | SN76549 235 | TANOT 3.35 | TBASIOT 1.46 | TDAZSR2 5 P42A 039
HA132 1.74 | MAOS 097 | OTI21 [ ¥, ] 120 { SN76550 0.30 | TAO72P 135 083 | TDA2533 208 | TIP42B [ 23]
HA1339 1.76 | MAS001 074 | PDIM 243 | SASEN0 120 | SN76551 135 | TA7073P 485 | TBAS2M 1.6 1.95 | TIP42C ()
HA1342 100 | MB3705 182 | PT1017 28 230 | SN78570 200 | TA7074P 1.95 | TBABSD 1.85 | TDA2541 1.95 | TIP47 085
HA1350 297 | MB3IN2 285 | PT2014 2.76 | SASE810 1.30 | SN760800 1.10 | TA7076P 4.95 | TBAS0D 225 | TDA2545Q 3.16 | TIP48 083
HA1385 385 | MB3N13 138 | PTEORZ 142 | SBAS508 1.95 | SN78611 235 | TA708N 14 150 | TD 197 | TIPag n
HAI1366WR 142 | MB3730 294 | R1038 1.99 | SBA750 1.46 | SN78620 2.35 | TA7009P 1.38 | TBAS20Q 2.10 | TDA25T1A 291 | Is43 1.1
HA1387 328 | MC13002 4.06 | R1039 1.99 | SC9488P 1.90 | SN78622 1.50 | TA70%2P 385 | TBASK 1.78 | TDA2575A 2.95 | TIS90 [ /]
HA1388 1.89 | MC1303P 1.98 120 | SC953 1.50 | SN76623 042 | TATOR3P 164 1.55 | TDA2576A 258 | TIS91 [ F. ]
HA1368R 1.08 | MC1307P 1.90 | R2009 120 SCI5M4P 1.46 | SN76630 231 | TANRP 534 | TBAID 208 | TDA2ST? 531 | TLOTICP wm
HA1370 297 | MC1310P 125 | R20018 120 | SCe511P 1.90 | SN78640 385 | TAN8P 1.40 | TBAS70Q 298 | TDA2581 1.95 | TMS1000NL 10.78
HA1377 2.0 | MC1327P 120 120 | SCRes7? 120 | SN76GSON 124 | TATY09 n 1.85 | TDA2582 1.9 48NS 11.08
HA1389 1.82 | MC1330P 123 | R2030 120 SG264A 4.38 | SN76851 135 | TAN1 0P 0.58 | TBAS30Q 1.95 | TDA2530 200 | TMS4116 1.7
HA1389R 1.78 | MC1USP 120 | R2257 216 | SG613 7.00 | SN78880N 225 | TAh2B/P 0.54 | TBAZ31 233 | TDA2591 290 | TVI06 120
HA132 200 | MC1350P 1.10 | R2265 1.95 | SG629 628 | SN76865N 135 | TATI4P 280 | TCA001 129 | TDA2591Q 280 | TY6010B 27
HA1397 297 | MCI3BIP 0.75 | R2305 1.07 | SGEET3 937 | SN76866N 0.99 | TAhP 1.15 | TCA053BP 3.94 | TDA2593 24 18
HA13%8 200 | MC1352P 1.01 | R2308 123 | Si-1020N 4.76 | SN76705 3.38 | TANIBAP 1.15 | TCAI150 152 | TDA2594 200 | LiEsM 2%
HA1408 188 | MC1%7P 1.95 | R232 128 SIH125HD 10.70 | SN76705N 398 | TANIIP 0.85 | TCA1608 1.82 | TDA2800 5.00 | U3700 455
HATTT 5.40 | MC1258P 1.55 | R323 123 | SI-1130N 6.30 | SN76707N 399 | TANAAP 3.51 | TCA270Q 1.55 | TDA2610 25 ()
HBFIDAF 225 | MC14001 7.15 | R2348 182 | SKB2/08 0.70 | SN76709 465 | TAN146P 8.04 [ TCAZN0S 1.95 | TDA2611A 125 | UAT23CA 502
HD4480 1500 | MC14011 023 | RZ354A 182 | SKEF 1704 128 | SN76709N 4.95 | TAN148P 1.51 | TCAZ70SQ 1.65 | TDA2611AQ 2.55 | UAT58PC 388
HDAMB0IADG  15.96 | MC14013 037 | R23548 142 | SKE2G 2/04 0.95 | SN76730 423 | TATI49P 2.10 | TCA290A 286 | TDA26120 4.25 | UA783P3C 197
HMB231 8.50 | MC14016CP 037 | Rt 123 | SKE2G 3/04 0.95 | SN76810N 082 | TANS3P 4.53 | TCAA20A 1.98 | TDA2620 1.96 | UAAID 214
Hi 771 | MC14025 0.54 | R2a3 0.90 | SKE4F 1/2 128 | SN76220N 283 | TANGIP 508 | TCAM0 1.85 | TDA2630 234 | UAAI80 214
HM9102 292 | MCI140WUBC 052 | R2461 2.10 | SKE4F 1/06 0.66 | SN9404 3.45 | TATT62P 4.25 | TCAAS00A 1.95 | TDA2631 248 | ULN2185 135
HM9104 294 | MC1438R 0.95 | R2477 0.92 | SKE4F 2/06 2.10 | SN94042 3.95 | TA7169 4.80 | TCA530 180 | TDA2640 225 | ULNZ2O4 .
HTA207 1500 | MC14433P 256 | R2501 1.18 | SKE4F 2/06 0.00 | SPR3SS 050 | TANTIP 253 | TCAS4O 20 6.93 | ULN2216F 195
15889 187 | MC14510BAL  3.15 | R2540 1.80 | SKE4G 2/02 0487 | STAMIC 227 | TAn2P 129 | TCAGS0 1.85 | TDA2651 295 | UPC1001H 250
IST51 187 | MC14556BCP  3.15 | R2540X 3.00 | SKESF 3/10 145 342 | TAn 6P 225 | TCAGE0B 243 | TDA2652 7.85 | UPC1009C 574
TT2003 020 | MC112 352 | R2815 0.00 | SL1310 295 | STKDO39 409 | TAT193P 4.4 | TCATH 384 | TDA2653 2.95 | UPCI20H 212
K174YP 2.95 | MC7724CP 3.17 | RCA195NB 1.96 | SLIR27E 120 | STKDOS0 498 | TAT21P 325 | TCA70 225 | TDA2654 2.91 | UPC1025H 249
KA2101 265 | MC7818C 1.98 | RCA18029 182 | SLM4N 126 | STKDOS9 648 | TAT22P 224 | TCATS0 1.75 | TDA26558 3.15 | UPCIM8C 1.4
KCs81C 5.47 | MC7824CP 425 | RCA16083 481 | SL14T 2.10 | STKDOBO 8.32 | TATZABP 1.95 | TCA760B 2.79 | TDA2680 2.24 | UPCI1028H 0.9
KCs@C 345 | MC7BM12 0.75 [ RCA16334 SL14 225 | STRON 306 | TAT204P 1.95 | TCAS0D 1.65 | TDA2861 224 | UPC1030H 208
KC583C 40 085 | RCA1633% 123 | SL4 335 STKD13 708 | TAT205 125 | TCAS00Q 225 | TDA2670 250 | UPCIB3IH 8.05
Lz 1.78 | MCR101 0.00 | RCA16600 125 | SL&R2A 3.12 | STKD14 7.14 | TA7208P 1.95 | TCAS0S 1.9 1.76 | UPC1031H2 600
88 | MCR106/5 1.17 | RcAtE7 216 | SLaa7 600 | STKDIS 5.12 | TAR210P 355 | T 185 | TDA2880 230 | UPC1032H 094
LATI11AP 0.89 | MCR220/7 134 | RCA16801 088 | SL&39 225 | STKDIG 482 | TAR214P 2.90 | TCA910 150 | TDA2690A 240 | UPC1154H 175
1201 0.99 | MED4O2 027 | RCAI6802 0.98 | SL480 5.00 | STKDZ2 477 | TAT215P 2.09 | TCAS40E 1.8 | TDAZ780AQ 2.18 | UPC1156H 145
LA1210 138 | MEDA4 623 | RCAI7028 225 | SL490 1.78 | STXI2S 728 | TA217AP 1.36 § TCE330 353 | TDA2730Q 5.92 | UPC1181H 125
LAI20 148 | MEDIO4/2 0.42 | RCA1707¢ 680 | SL901B 6.08 | STKDMO 708 | TAT2Z2 1.95 | TCESZ7 137 | TDA2M91 250 | UPC1182H 1.
LA1382 1.40 | MEDSN 045 | RCAI17376 143 | SL917B 7.95 | STKD&3 7.09 | TA7227P 1.89 | TCER2 0.98 | TDA2795 2.95 | UPC1185H 2.
LAI135IN 5.90 | MEDH2 on| R 450 | SL91BA 543 | STKDSA .08 | TAT229P 4.10 | TCER3 0.98 | TDA2800 6.12 | UPC1186H 095
LA1384 .74 | MEAIR2 0.45 | RGP10 045 Sl 842 | STKOM 2028 | TAT310P 1.95  TCEB4 0.98 { TDA300OT 1 | UPCI212C 095
LA1385 PR, ] B 9.10 | AT402 1.40 | SN16BBIN-0? 158 | STKO77 7.00 | TAT33AP 1.38 | TCEP100 4.88 | TDA3MB0A 10.44 | UPC1213C 095
LA1385 1.70 | MESOO2 023 | RT05A 2.00 | SN16BG2N07  1.08 | STKD78 552 | TAT314 5.10 | TCEP100Q 931 | TDA3190 1.75 | UPCI1IC 224
LA187 4.57 | MESI02 045 | S0280 1.94 | SN168BON 3.30 | STKD&2 7.54 | TA7608 3.00 | TD19%0 0.54 | TDA33008 7.75 | UPC1350C 1.75
LA3155 0.90 | MESOO1 028 SM281 1.54| SN16965 8.13 | STKD8S 9.90 | TAZG11AP 34 6.00 | TDA3S00 5.95 | UPC13B1C 154
LA3300 1.48 | MJ2501 495 | SO41P 128 | SN16366N 5.49 | STK2101 §.74 | TA76T6P 3.05 | TD3FBOOH 225 | TDA3SDY 10.99 | UPC1353 6.5
LA3301 120 MJ29s5 134 | Soa2P 1.46 | SN29715N 5.49 | STK2110 6.88 | TAA30D 2.99 | TD3IFOOR n 10.12 | UPC1380C 410
LA3350 139 | MJ3000 215 | $1299 4.30 | SNXT6N in 6.08 | TAA310A 027 | TD3FS00H 3.78 | TDA3510 UPC1382 1.9
LA3381 139 | MJ3001 130 | S175 18.95 [ SNONIN .53 | STK415 604 | TAAS0A 1.15 3.78 | TDAS20 882 | UPC1385 579
LA4O30P 237 | MJI28 240 | S20620 1 10.85 | STKA33 935 | TAAIS0A 142 | TDA1001A 2.10 | TDA3S21 12.17 | UPC1386 [ ¥ ]
LA@IP 300 | Mu4g) 139 | S2800 525 | SNXTRAN 695 5.4 | TAM3S 1.65 | TDAI00GA 2.15 | TDA3560 6487 | UPC1458 m
LAAOR2P 1.8 4.95 | S28000 255 | SN29744N 208 | STK&3% 5.70 | TAASS0 0.33 | TDAI004A 2.15 | TDA3%61 7.50 | UPC2002 148
LAAGS0P 1.42 | MJE2955 1.71 | S2802 315 3.39 | STK437 8.10 | TAASTO 1.58 | TDA1005A 2.15 | TDA3SNQ 225 | UPC30C 222
LA4GSI1P 1.482 | MJEXSS 0.78 | S3M2S 4.73 | SN29I67 361 | STKAR 6.26 | TAAB11B12 1.50 | TDA1006A 2.15 | TDA3SHA 567 | UPC32C 449
LA%I00 182 | MJEMD 0.4 | S370¥F 4.73 | SN29TI0AN STK441 8.96 | TAAB21AX1 2.00 | TDA1010 243 | TDA3S?6 4.76 | UPCAIC n
LA101 1.18 | MJES20 044 | S3707 3.92 | SNXTTIBN 423 | STKa3 935 | TAABIDS 331 | TDAION 2.8 | TDA3%0 281 | UPCS54C 108
LA 255 | ML3I Y 798| SNXTI2BN  4n 6.56 | TAAB4O 385 | TDAIS 2.2 | TDA39508 1.40 | UPCS58C 38
La12 435 | ML22B 3.38 | S551 4.12 | SN2773 228 | STK460 5.78 | TAABG1B 1.58 | TDAI029 4.44 | TDAAOS0A 3.15 | UPCS88H n
LAR125 246 | ML237B 22| S582 4.12| SN29791 151 | STK4B! 7.18 | TAAT00 235 | TDAI034B 220 | TDA4180P 174 | UPCST2 351
LAA138 20| M (¥ -] 275 | SN29798N 38 8.06 | TAAB4 227 | TDATO3ST 183 | TDA4280 1.40 | UPCS75C2 in
LA140 0.00 | ML74ICS 038 | S6087AR 4.45 | SN29B45 2.14 | STKAGS 7.32 | TAASD 4.42 | TDAIG37 1.45 | TDA4280 6.45 | UPCS78H 2m
LASIR2 2. 2.18 | SAAI20 432 | SN29sd8 1.06 | STK406 10.70 | TAASN 257 | TDA1OH 1.9 | TDAAZ0 4.08 | UPCSTTH (7 ]
LAM20 1.4 | MLOS2S 325 | SAAIR! 432 | SN29881 200 | STKS01 5.74 | TADI10O 1.91 | TDA1044 1.81 | TDAMO 1.95 | UPC587C2 b5 )
LA4400 200 | MMS314N 372 | SAAIR4 255 200 | ST 5.74 | TAG232-600 006 | TDA1047 2.14 | TDAM00 2.06 | UPCS2H 102
LAM20 156 | MM5316N 3.72 | SAAI2S 4.70| SN72709 0.00 | STRA41 6.34 | TAG626-600 0.4 | TDAI0S4M 1.1 | TDAM0 425 | UPD1514C 7.5
LAM22 1.58 | MMS318N 282 | SAAI050 3.78 | SN7400N 0.24 | STRAS3 6.75 | TBA12D #.95 | TDA10598 0.98 | TDAMR 543 | UPDES) 1439
LA4430 1.48 | MMS38IN 142 | SAA1I05? 530 | SN740IN 0.24 | STRB020 7.2 | TBAI1DA 0.95 | TDA1080 201 | TDAMD 434 | UPX27C 1.9
LA4480 1.92 | MMS5387AA/N 1150 | SAA108Y 320 | SN7402N .59 | TBOO7V 0.89 | TBA120AS 0.95 | TDA1082 285 | TDAMY 208 | XDO22CE k3 1
LAGE1 280 | MMSBAIN 5.99 | SAAI075 4.41 | SNTM0IN 021 | TS0OIN 082 | TBA120S 0.95 | TDA1104 5.95 | TDAAA2 208 | XOOBSTA 435
LASTI2N 182 | MP8112 135 | SAA1082 8.08 | SN7408N 024 | Te016 0.6 | TBA120SB 0.95 | TDAN151 0.65 | TDA40 2.52 | X0056CE N
LAT020 08| MP8113 135 | SAA1I21 432 | SN7410N 024 | TB017 085 | TBAIZOT 0.95 | TDA1170 2.15 | TDA4G00 2.58 | XDOB2CE 4.95
LA 731 | MP8512 123 | SAAIT24 255 SN7a121 120 | Te018v .65 | TBA120U 0.95 | TDAN70S 1.85 | TDA4610 242 | X0085CE kX ]
LAT800 212 054 | SAAI10 498 | SN2 0.5 | Te01 0.38 | TBA120UB 3.47 | TDAYI80 225 | TDAA620 4.50 | X0109CE 6.10
LA7801 3.00 | MPSB570 043 | SAAITM4 5.75| SN7413N 033 | Te2V 3.56 | TBA1440 2.00 | TDA1190 1.91 | TDAS500 208 | X1074AF %
LD3120 120| MPSAR 0.58 | SAA1250 a7s| SN 141 | ToM26 0.89 | TBA1440G 3.48 | TDA1190Z 2.5 | TDAS800 208 | XCo49P 12
LM101IN 2.95| MPSASS 024 | SAA1251 530 SN7415IAN 151 | Te@? 0.73 | TBA141 1.59 | TDAI200A 1.30 | TDAS700 210 | Y70 [ ¥
LMI01IN 196 MPSAR 1.11 | SAAS000 385! SN74154N 1.15 | Teaesv 0.35 | TBA240A 3.2 | TDAI1220 225 | TDASA3 2.90 | Y969 0.0
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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Remote Control for VCRs

Derek Snelling

Since the remote control systems used with VCRs rarely if ~ being switched by push switches — see Fig. 1. At the VCR
ever seem to get mentioned in VCR Clinic I thought a  end the Hitachi and Ferguson systems differ slightly. With
short survey of such systems and some common faults  the VT8300 the remote control unit is simply connected in
would be of interest. The remote control systems used in  the line from the front panel switches to the command
VCRs fall into two categories, the wired type and infra-red  decoder ic., in parallel with the panel switches. In the
ones. We'll look at the wired type first. Ferguson 3V29/3V30 however the remote and front panel
switches are connected to separate comparator/convert-

q ers in IC3 before being combined to address the
Wired Systems microcomputer IC2 — see Fig. 2. ’
The simplest are those with a screened lead and jack The wired remote control units used with the Mitsubishi
plug connection to the VCR. Examples are the Hitachi ~ HS303, HS304 and early Panasonic NV7000s have
VT8000/VT8300/VT9300 and the Ferguson 3V29/3V30,  multicore cables with DIN-like plugs to connect them to
plus the equivalents in other ranges. The one used in the  the VCR. The NV7000 unit consists of a duplicate of the
VT8300 is typical: it consists of a thick-film resistor  front panel controls, i.e. a dozen switches and diodes
network in a ladder configuration, the various resistors  arranged as a matrix, a simple system that unfortunately

oLTT) . Thick film unit
w| 60k 20k 10k 6k 4k 2k9 2k1 1k7 1k3 1kl 900 770 660 |4 _To jack _Pluo

WWWW%%%WWW—W—W. =

| |

SRR AR

Play Rec Audio Fast Slow Fast For Rev Fast Stop Pause ,J,,
dub advance search search forward

Fig. 1: Circuit of the Hitachi VT8300's remote control handset.

10V 10V calls for eight connecting wires — see Fig. 3. The arrange-
Input trom 0, des o ment used with the HS304 is even simpler, containing just
Pl six switches and no diodes: it requires five connecting

leads - see Fig. 4.

Microcomputer i.c.
via multiplexer i.c.

1ov P
nput from lOk% - tics Faults
k.

on-board controls R
Faults with wired remote control systems are usually
4 easy to trace. The Ferguson 3V29/3V30 arrangement is
From key scan q . e

particularly unreliable. The plug is prone to disintegrate

553 2k2 D—A converter L
YW or, less obviously, to develop a crack around the outer
Fig. 2: Arrangement used in the Ferguson 3V29 to combine ~ conductor. The wire has a tendency to break or leak
the remote and on-board control commands. between the core and the screen — this latter fault causes

7

AERA

¥ ¥
S RN
Rt

Fig. 3: Multicore cable remote control switch circuit used with the Panasonic NV7000. '
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Fig. 4: Remote/on-board switching circuit, Mitsubishi Model HS304.
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Fig. 5: Infra-red remote control transmitter circuit, Ferguson Models 3V35/3V36.

incorrect functions. Finally the switches themselves can go
leaky. I've not as yet had a faulty thick-film resistor
network.

I've had a few switch failures with the Hitachi units.
Otherwise the system is reliable. With the Panasonic unit
I've had a wire come off in the plug (I assume): this
however means replacing the lead as the plug is a solid,
moulded on block that comes only with a new cable.

It’s possible of course that a faulty socket or other part
of the machine might be encountered, but I have to report
that with wired remote control systems the faults I've
come across have all been due to the handset.

Infra-red Remote Control

Most current infra-red remote control handsets use a
single encoder/oscillator i.c. and a few external transistors
to drive the LEDs. The unit used with the Ferguson
3V35/3V36 VCRs is typical — see Fig. 5. IC1 contains an
oscillator and the necessary encoder for the key matrix.
The encoded output at pin 17 passes to Q1 and then to
Q2 which drives the transmitter LEDs D1/2 and the
indicator LED D3. Other infra-red remote control units
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Fig. 6: Block diagram of the infra-red remote control trans-
mitter used with the Hitachi VT8500.

use different i.c.s, and may have a separate transistor to
drive the indicator LED, but are generally similar.

The remote control transmitter used with the Hitachi
VT8500 is rather different however, using six i.c.s and five
transistors (see Fig. 6). When a button is pressed, an input

" is applied to IC01 or IC02. These i.c.s provide encoding

and parallel-to-serial conversion. Button operation also
brings into action several multivibrators formed from
gates. These provide clock pulses, synchronisation and the
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Fig. 7: Infra-red remote control receiver circuit, Ferguson Model 3V35.

carrier. A conventional transistor LED driver circuit is
used.

VCRs with infra-red remote control differ rather more
at the receiver end. Fig. 7 shows the circuitry used in the
Ferguson 3V35/3V36. The remote input is detected by
D202 and then passed to IC203 where it’s amplified and
mixed with the output from the VCR’s own keyboard —
the two sets of signals are of course the same at this point.
The output from IC203 is decoded by the microcomputer
i.c. The Panasonic NV7000’s optional infra-red remote
receiver system uses two i.c.s and a transistor in the
detector/amplifier channel, the pulses from this going to
another large i.c. and a number of gates which appear to
the machine as a key matrix (this optional remote receiver
is attached to the side of the machine, being plugged into
the wired remote socket, so it’s output has to appear like
that from a wired unit). The Mitsubishi HS320 has an i.c.
preamplifier on a small subpanel, the output from this
being fed to a couple of filters and then the command
decoder i.c. The decoded outputs pass to the mechanism
control i.c.

Faults

By far the most common trouble with an infra-red
remote control system is simply a flat battery. The Hitachi
VT8500 can be particularly heavy on batteries, and a
small modification was introduced to reduce consumption
— pin 10 of IC01B should be connected to chassis. The
only faults I've had have been dry-joints on the output
LEDs with the Hitachi VT8500, faulty buttons on a
similar unit, and a faulty button on a Mitsubishi HS320
handset (the buttons here take the form of a rubber
keypad and the whole thing has to be replaced).

Infra-red Detector

If you want to be able to tell whether an infra-red
remote control handset is producing an output the circuits
shown in Fig. 8 should be helpful. The LED lights up
when an infra-red transmission is detected (note however
that this doesn’t mean correct information is being trans-
mitted). The two-transistor circuit is much more sensitive
but can be affected by sunlight. Check with known good
remote transmitter units to get an idea of the detection
range to expect and how brightly the LED lights. The
circuits are also useful for checking the infra-red LEDs
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Fig. 8: Infra-red detector arrangements that can be used for
test purposes. Adjust the value of R1 in (b) for the sensitivity
required: add R2 if necessary to control the brightness and
current.

used instead of cassette lamps in most current VHS
machines. I built mine in a plastic box used to supply
record player cartridges, with the detector mounted on the
end of a Biro. No originality is claimed for these circuits -
in fact the single-transistor one has appeared in an Hitachi
technical bulletin.

Adding Remote Control

Finally a few words for those whose VCR has no
remote control but are perhaps wondering about the
possibility of adding this feature. A wired remote system is
fairly easy to make: if your machine uses a ladder resistor
network, duplicate this and wire the remote output across
the existing control network. A matrix type remote control
will require multicore cable plus a plug and socket but is
otherwise simple. Check whether facilities for remote
operation are already fitted, as they are in the Hitachi
VT33, Ferguson 3V29 and Panasonic NV333 for
example.

Infra-red remote control is rather more tricky. In some
machines, such as the Ferguson 3V38, the holes for the
infra-red receiver used in more expensive models are

TELEVISION NOVEMBER 1984




provided on the circuit board. A transmitter unit will have
to be bought or built however, so the proposition is not
really economic. If your machine doesn’t have more
upmarket relatives with remote control, then even if you
build a transmitter and receiver you’ve got the problem of
matching its output to the machine’s control circuitry.

Getting an output that the machine’s microcomputer will
understand is likely to be very difficult.

For those with mechanical keyboard type machines the
only kind of remote operation that’s feasible is a pause
control by means of a switch wired across the microswitch
used for the purpose in the machine.

The US Scene in the Fifties

For this vintage article I'm going to cross the Atlantic to
take a look at the US scene in the fifties. After several
false starts, due mainiy to arguments about standards,
regular scheduled TV transmissions started in the USA on
July 1st, 1941 — from just two transmitters, both in New
York. The start was slow, with only four transmitters in
operation by the spring of 1942 and sales of TV sets then
standing at around 10,000. It was not long after that
World War II halted further expansion. Nevertheless the
later start to TV in the USA, compared to the UK,
enabled advantage to be taken of a number of technical
developments. To start with, 525 lines instead of 405,
giving better definition. Then negative-going video modu-
lation, which gave immunity from electrical interference
and improved synchronisation — the sync pulses represent
100 per cent modulation and thus peak transmitter power.
There was f.m. for the TV sound channel, and the higher
field frequency of 60Hz — corresponding to the 60Hz
standard for US mains supplies. The basis of US broad-
casting, that the listener or viewer should have the right to
a wide choice of stations, meant that multichannel tuners
were in use long before they were in the UK. In their
wake came vision a.g.c. to compensate for different signal
strengths, and flywheel sync to stabilise the operation of
the line timebase. Even so, when looking at representative
US receiver circuits of the fifties one notes a more than
passing resemblance to contemporary UK practice, espe-
cially of the slightly dotty kind.

Valve as Dropper

An example was the use of a valve as a high-wattage
resistor (see The Case of the Curious Cossor, February
1984). But at least the Yanks got the valve to do two
useful jobs. The sound output pentode was used as a
dropper by tapping the h.t. supply for the i.f. stages from
its cathode. With an h.t. supply of 240V at the anode of
the sound output valve the cathode voltage was typically
135V. A resistive potential divider produced a supply of
about 130V to bias the valve’s control grid. Since the
effective voltage across the valve was only some 100V, it
seems odd that a 240V h.t. line was chosen in the first
place. Why didn’t they settle for about 120V, which would
have been easy to obtain from the standard 110/120V
mains supplies? A parallel situation was to be seen in
contemporary Ultra UK sets which used an elaborate
voltage doubler circuit to obtain an h.t. supply of 435V
which was promptly dropped back to 260V with the use of
resistors!

Focus Arrangements

Another way of getting the sound output valve to do
two things was to include it in an electromagnetic focus
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Chas E. Miller

circuit. Philips did this over here, by using the focus coil to
provide the valve’s anode and screen grid voltages. The
focus control adjusted the bias applied to the valve. US
practice was to connect the coil in series with the cathode
of the valve, with a variable wirewound resistor in parallel.
This was simpler, but again sharply reduced the effective
voltage across the valve. In addition the cathode would be
at a fairly high potential, increasing the risk of a heater-
cathode short.

Receiver Circuits

Initially, separate sound and vision if. channels were
used, but it was not long before the intercarrier system
became general. This seemed puzzling to UK engineers at
the time — we’d not then had any experience of f.m., even
for radio. We couldn’t figure out why the sound signal was
tapped from the anode of the video output valve! Just as
odd seemed the use of a triode as a sound i.f. amplifier.
Crystals were only just beginning to be used as detectors.
Video amplifiers were similar in most respects to those
found in UK sets, with slight modifications to extend the
frequency response to upwards of 4MHz. The unusual
feature in this stage was the use of a variable cathode bias
resistor as the contrast control.

Tubes

Both grid and cathode c.r.t. drive were in vogue, and
what tubes they could be! The smallest was of 10in.
diameter, the largest 30in. Bearing in mind that this was in
the days of narrow deflection angles, the overall size of a
30in. tube must have been awesome (the length for round
cr.ts was usually at least half as much again as the
diameter). I saw one of these monsters at an exhibition
many years ago: I've never handled one, which I don’t
regret in the least!

Timebases

E.H.T. supplies had by the fifties developed along the
same lines as in the UK, with line flyback e.h.t. the norm.
In fact the circuit of a typical US line timebase differed
little from a UK one. The main difference was that
parallel heater chains survived longer in the US than they
did here. This was presumably due to the low mains
supply voltages, which made power transformers almost
essential to get a reasonable h.t. voltage: if you had a
transformer for the h.t. supply, you might as well use it for
1.t. supplies as well.

Triode field output valves were often used, with
autotransformer coupling to the coils. The anode supply
might be taken from the boost rail, which in those days
ranged from about 350V to 550V. At around the same
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Fig. 1: The colour decoder circuit used in late-production 1957 RCA Super and Special models. The burst/reference signal
section was simplified by the use of a passive subcarrier regenerator, hence no need for an a.p.c. loop. Demodulation was
carried out on the B — Y and G — Y axes, with matrixing to obtain the R — Y colour-difference signal. Only a single chroma

amplifier stage was used.

time the celebrated Plessey 12in. chassis, used in countless
badge-engineered models in the UK, also employed a
triode (6L18) field output valve: it was operated with an
anode voltage of only 230V, as there was no boost line in
this chassis.

Tuners

US tuner units initially had to cover only the v.h.f.
channels A2-A13, so they were not unlike the turret
tuners used in UK receivers in the mid-fifties. The use of
u.h.f. came much earlier than in the UK however, though
it was not popular to start with. This isn’t surprising if the
tuner circuit I have to hand is at all typical. It employed a
crystal mixer with a simple triode oscillator and no r.f.
amplification, so what the gain was like is anyone’s guess.
In the event, the situation that developed was not unlike
that in the UK when BBC-2 first went on air a dozen
years later. After an initial boom, viewers decided that the
u.h.f. stations didn’t offer a sufficiently attractive alter-
native to the existing v.h.f. services to make it worth their
while to install converters and aerials. Only in areas where
there were no v.h.f. stations did u.h.f. really take off. By
the mid-fifties nearly a hundred u.h.f. stations had closed
down, and a much larger number that had been authorised
never went on air at all. About a hundred were active,
mainly in areas that lacked v.h.f. competition or operated
by non-commercial organisations.

The twelve v.h.f. channels could support over 600
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separate stations in the USA, but the FCC wanted to
allocate even more. The only way to do this was to use
u.h.f., which with 70 channels could provide another 1,500
outlets. Thus arose a typical chicken-and-egg situation.
Would-be station operators would not use u.h.f. because
there were so few receivers capable of u.h.f. reception (an
“insignificant proportion of the nation’s 56 million sets”
according to one report), while the public would not buy
u.h.f. sets because there were so few stations for them to
tune to. One proposed solution was to reallocate the
existing v.h.f. stations so that some of them would have to
use u.h.f.: not surprisingly their owners protested vigor-
ously and the idea was shelved. Eventually Congress took
a hand, and in mid-1962 President Kennedy signed a bill
requiring that henceforth all TV receivers produced must
incorporate a u.h.f. tuner.

Colour

The big event in the fifties however was the start of
colour TV — regular transmissions, using the NTSC sys-
tem, commenced in December 1953. The foregoing com-
ments on contemporary US monochrome receivers might
suggest that colour sets when they came would be ex-
tremely complicated beasties, especially as virtually no
semiconductor devices were used. Not a bit of it! My first
impression when I looked at the circuit diagram of the
RCA Super series was that it had been considerably
simplified to clarify the operation. This was not the case
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however. Everything was there, and the valves and
components really were as sparse as they appeared to be
at a first glance. What we’d call the decoder used just ten
valve sections and a handful of capacitors, resistors and
coils — see Fig. 1. This circuit, dating from 1957, may
possibly have looked complex at the time. Today it looks
ridiculously unsophisticated. Let’s take a closer look.

The chroma take-off transformer, in the anode circuit of
a video amplifier at the end of the i.f. strip, was tuned to
3-58MHz. A 4-5MHz sound trap was incorporated at this
point. The chroma signal thus developed was applied to
the control grid of Vla, a tuned amplifier with a
bandwidth of 500kHz. This drove the grids of the four
triodes V2/3 used for synchronous demodulation. We’ll
return to these in a moment.

A coil in V1a’s anode tuned circuit fed the cathode of
the burst gate/amplifier triode V5a, which was gated on by
70V line-frequency pulses applied to its grid. The burst
signal developed in its anode circuit was applied to V5b
for further amplification. This pentode was also gated, at
its screen grid. A phase shift network in the coupling
between these two valves provided hue control, with a
range of +45°. The subcarrier regenerator was of the
passive type, i.e. the output from V5b drove the tuned
circuit that included the 3-58MHz crystal. V6 amplified
the reference signal and drove the cathodes of the syn-
chronous detector triodes via transformers that provided
the required phase conditions.

A rather odd aspect of the circuit was the use of pulses
to provide gain control in both the chroma and burst
channels and colour killing. 180V line flyback pulses were
applied to the grid of V4a, which developed a negative
voltage of —107V at this point by grid current action. The
negative bias thus produced was applied to the control
grid of V5b via the burst gain preset to control the gain of
the burst amplifier. The positive-going pulses developed at
the cathode of V4a were similarly used for saturation
control and colour killing. The 1k{) colour control fed the
pulses to the control grid of the chroma amplifier Vla,
developing a bias voltage of ~14V at this point. Obviously
the greater the amplitude of the pulses the greater the bias
voltage developed. A second pulse feed was applied to the
cathode of the colour-killer triode V1b. On a
monochrome transmission the amplified pulses appearing
at its anode produced a sufficiently negative bias at the
control grid of Vla to cut it off. The reference oscillator
circuit, being of the driven type, was active only when the
bursts were present. The negative bias then produced at
the control grid of V6 was applied to the grid of V1b,
cutting this triode off so that Vla was left under the
control of the saturation potentiometer. All rather crude
but no doubt effective.

Back to the synchronous detector triodes. These con-
ducted on the negative-going tips of the 3-58MHz
waveforms applied to their cathodes, producing the B-Y
signal at the anode of V2a, the G-Y signal at the anode of
V3b, and the R-Y signal after mixing in the anode circuits
of V2b/V3a. The high-level outputs produced by these
triode synchronous detectors drove the tube’s grids with-
out need for further amplification. Colour-difference drive
was used of course, with the luminance signal applied to
the tube’s cathodes.

So there we have it. Colour as well for only five and a
half bottles. NTSC has been referred to as “never twice
the same colour”, though you have the hue control to get
it right. One wonders how things are today in the US:
maybe someone over there would care to comment?
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® SERVICING THE SONY KV1612UB

This interesting 16in. colour portable is fitted with
infra-red remote control as standard. In some
respects it's rather more anglicized than the Sony
sets we've covered before, with i.c.s such as the
TBA120U, TBA1440G and xPC1365C, but other
sections are thoroughly Sony. David Botto on the
servicing aspects.

® TELETALK ON COLOUR

Malcolm Burrell's commentary concentrates on
colour, from the early days when there were
excellent bright displays but considerable vari-
ation from set to set to today's “rather mediocre”
but consistent standard.

® VIDEO SERVICING

This time Mike Phelan takes a look at video
cameras and the problems they present to the
service engineer. In particular setting up can be a
lot more critical than with most consumer elec-
tronics equipment.

® TAMING THE SONY KV1810UB

There can be few service engineers who don't
greet the request to repair a Sony KV1810UB with
some trepidation. The reason for this is the ten-
dency of the expensive gate controlied switch
devices used in the chopper and line output
circuits to commit hara-kiri. It's possible to modify
the set to get rid of these troublesome devices
however. Bernard Pruden gives full details of how
to change over to the use of transistors.

® THE VIEW MASTER

Vintage TV takes a look at an early kit for the
constructor. The View Master appeared on the
scene in 1949 as a design sponsored by a number
of component manufacturers. It was simple by
contemporary standards but capable of excellent
results.
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Long-distance
Television

Roger Bunney

August was an extremely productive month, with excellent
Sporadic E openings during the earlier part and a really
dramatic period of tropospheric reception towards the
end. Lots of news, so without further ado here’s the
August UK SpE log:

7/8/84 TVE (Spain) chs. E2, 3, 4; RAI (Italy) I1A; ORF
(Austria) E2a; TSS (USSR) R1; CST (Czecho-
slovakia) R2.

RAI IA; JRT (Yugoslavia) E3, 4; ORF E2a; +PTT
(Switzerland) E2; MTV (Hungary) R1; TVP (Poland)
R1; TSS R1; TVE E2.

TVP R1; CST R2; TSS R1, 2; SR (Sweden) E2;
RUV (Iceland) E4; NRK (Norway) E2, 3; TVE E2;
RAI IA.

TVE E2, 3, 4; JRT E3; RAI IA; DFF (East
Germany) E4; TVP R1, 2; TSS R1, 2; CST R2; SR
E2.

TSS R1, 2; TVP R1, 2; CST R1; SR E2, 3, 4; NRK
E2, 3, 4, MTV (Hungary) R1; ORF E2a; +PTT E2;
RAI IA; TVE E2, 3, 4; TVE-2 E2; RTP (Portugal)
E3; ARD (West Germany) E3.

TVE E2, 3; TVE-2 E2; RAI IA, B; DFF E4; SR E2;
NRK E2; TSS R1.

RAI IA; CST R1; NRK E2.

CST R1; DR (Denmark) E3; RAI IA.

TVP R1; CST R1; TSS R1; NRK E2.

CST R1, 2; TVE E2.

TVP R1; TVE E2.

TSS R1; CST R1; NRK E2; +PTT E2.

RAI IA, B; TVE E2, 3, 4; TVP R1.

TVE E2, 3; RAI IA; JRT E3, 4, MTV R1; ARD E2;
TSS R1, 2.

ORF E2a; TVP R1; TVE E2, 3, 4.

TVP R1.

CST R1.

RAI IA; TVE E2, 3, 4, MTV R], 2.

TVE E2, 3, 4; RAI IA, B.

RAI IA.

TSS R1, 2.

RAI IA; TSS R1.

SR E2.

8/8/84
9/8/84
10/8/84

11/8/84

12/8/84

13/8/84
14/8/84
15/8/84
16/8/84
17/8/84
18/8/84
19/8/84
20/8/84

21/8/84
22/8/84
23/8/84
24/8/84
27/8/84
28/8/84
30/8/84
31/8/84

1/9/84

Pressure remained high during most of August, result-
ing in two periods of good tropospheric conditions. The
first was from the 10th to the 17th, when many enthusiasts
received Holland, Belgium, Denmark and numerous
Norwegian Band III stations almost daily. In the best
locations reception at over 500 miles was possible using
relatively simple equipment. From the letters I've received
it’s clear that many relatively new enthusiasts achieved
their first “real” tropospheric results. Of particular interest,
Cyril Willis (Ely) received system M (525 lines, 60 fields)
signals from the AFRTS/AFN base at Shape, Holland, on
ch. E34. He found that his valved KB Featherlight
receiver locked well without any adjustment. I owned the
set myself at one time and remember some years back
receiving ch. A2 (system M) signals on many occasions
when the conditions in the F2 layer were good.

After a brief lull a further period of enhanced tropo-
spheric activity started on the 20th, with signals from
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much of central Europe though with a tendency for
reception on a north/south path to predominate. Con-
ditions peaked on the 25th/26th with Band III and the
u.h.f. channels literally jammed. Examples of reception on
the 25th include Switzerland and the French Canal Plus
programme (in colour on ch. F5) in Scotland, plus teletext
DX from W. Germany at the same location. Iain Menzies
(Aberdeen) comments that ZDF, NDR, WDR, DR,
RTB/BRT, NOS and NRK signals filled the band. A
bonus was RTL Plus (Luxembourg) on ch. E7. Norwegian
Band III signals reached as far as the southern UK while,
unusually, NOS/RTB/BRT were well received on ch. E4
over much of the UK as far as the W. Midlands and north
Scotland. Unfortunately I missed this opening as I'd just
gone on holiday. Typical, but a good time was had by
most, with the main W. European Band III and u.h.f.
transmitters received with varying degrees of clarity. On
the amateur radio front, I gather that the Faroe Islands
were received in the UK and the Shetlands in the London
area during this opening.

An interesting sea path opened on July 4th when Dave
Last (Truro) had two-way contact at both 144 and
435MHz with EA8XS in Las Palmas, Canary Islands. On
the following day EA8XS was received in S. Wales!

Dave Shirley (Hastings) reports that there’s an Antenne
2 (TDF) programme called “Le Club du Television du
Monde” every Thursday night at 2035 French time. It
includes programme examples from overseas TV services
with station logos, opening/closing routines etc.

My thanks to the following for sending in reports: Cyril
Willis (Ely), Dave Shirley (Hastings), lain Menzies
(Aberdeen), Simon Hamer (Powys), Keith Chaplin (Bar-
row-on-Soar), Paul Barton (Harrogate), Bill Cotterill
(Tipton) and Alan Beech (Dollar, Scotland).

For the record, Dave Shirley received RAI-1 ch. IF
Udine, N. Italy via tropospheric propagation on May Sth
last at 1300 BST, the programme material consisting of a
football match and interviews with Roma FC players.
G3COJ had two-way contact with W6JKV/OX (Green-
land) at SOMHz on June 24th (2308 GMT). On June
30th/July 1st GJ3YHU at St. Lawrence, Jersey, Channel
Islands had two-way contact with 46 stations along the
US/Canadian eastern seaboard between 2234-0057 GMT,
again at SOMHz.

News Items

UK: Racal are applying for planning permission for lattice
masts, typically 30m high, throughout the UK to carry
PMR and communications aerials for the cellular radio
service. The siting seems quite close: in south Hampshire
for example a mast two miles north of Southampton has
been approved and permission is being sought for another
19 miles away at West Cowes, Isle of Wight. Many of the
services will operate in Band IIL

The British Amateur Television Club has produced a
booklet entitled “Introducing Amateur Television” for all
new members. Membership details can be obtained from
BATC, Grenehurst, Pinewood Road, High Wycombe,
Bucks HP12 4DD - include s.a.e. with enquiries.
France: Canal Plus scrambling will include suppression of
the a.m. sound carrier. A decision on DBS standards is
being kept open though narrow-band MAC transmissions
have been carried within the normal system L bandwidth
by the Rennes “Reseau 4” v.hf. transmitter. Breakfast
TV may start this autumn.
Belgium: The French TVS satellite downlink channel now
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has scrambled vision: a 1-2usec delay on a random basis is
introduced at the beginning of each line, giving the
appearance of several overlapping pictures. A digital
signal is incorporated in the field blanking interval to
synchronise the descrambler’s random generator. Canal
Plus has been seen using a similar type of scrambling. The
Brussels TVS5 output on ch. E56 is unscrambled but cable
operators have to do their own unscrambling. A Pay-TV
service for French speaking Belgium is being planned by
RTBF and the Dupuis publishing company: descramblers
would cost 2,500Bf and the programme content would
consist mainly of feature films on a rotating schedule.
Luxembourg: The Coronet consortium is to commence its
DBS service in the summer of 1986 using a medium
power satellite (—50dBW) at 19°W.

Satellites: The common SRG/ORF/ZDF programme via
ECS is to start on December 1st, with five and a half
hours’ programming daily. The Japanese firm Uniden,
noted for its CB rigs, has entered the 4GHz satellite field
with a complete TVRO package which is marketed under
the Unisat label. Prices are expected to drop to the extent
that later next year an upmarket TVRO package should
cost much the same as a full-feature VCR. Uniden also
intends to produce 12GHz equipment. The Electra Com-
pany which manufactures Bearcat scanners has also
entered the 4GHz TVRO market.

Spain: New EBU listings — TVE-1 Madrid ch. E49, TVE-
2 Madrid ch. ESS, 117kW e.r.p. horizontal in both cases.

IF Selectivity Unit

The U800 if. selectivity module from the Philips G8
chassis has been widely used by DXers to obtain reduced
if. bandwidth — essential where channels are close (e.g.
E2/R1 vision) in order to minimise signal overlap and
floating images. The idea is to incorporate the unit
between the tuner and the main i.f. strip, with the module
modified for narrow/normal operation. Unfortunately the
module is no longer available: to overcome this problem
Paul Barton has designed an alternative (see Fig. 1).

The coils can be tuned to provide a very narrow i.f.
passband of some 1MHz. This will result in degraded
picture quality of course, so a compromise is required
between quality and minimum adjacent channel interfer-
ence. The bandwidth can be widened to some 3-4MHz by
adding 1-5k{} damping resistors across L1 and L2. Align-
ment is relatively easy and is best done on an actual signal.
L1 and L2 have a sharp peaking, notch-like effect whereas
L3 has a relatively flat response. Tune to a steady fringe

N.am)wo Wide 12V,

O
C = 0-0015pF
[
470 c
Output
2 x BAIS2 /I oLl
i<
IF
from
tuner

Fig. 1: Circuit of Paul Barton’s i.f. selectivity modulte. L1 and
L2 consist of 15 turns, close spaced, of 28 s.w.g. wire on a
3/16in. (4-5mm) former with core. L3 is the same but centre
tapped.
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SOUTH WEST AERIALS

NEW 1985 CATALOGUE 60p

Yud

SOUTH WEST AERIALS proudly announces its NEW 1985 CATA-
LOGUE - fresh from the printers and packed with Aerials, Amplifiers,
Components and Hardware, lots more Filters and Multi-Standard TV's.
Whilst retaining most of the established and popular lines, we have
taken the opportunity to include lots of new exciting items based on the
experience of many years successful trading as the Premier Aerial Mail
Order Company, and relating to what you the customer is seeking.

We are pleased to announce a replacement to the recently discontinued
Export Band 1 & 3 combined Aerials — the new Fernseh-Antenna model
DR1712 - available exclusively from us. A new introduction is an
attractively priced replacement :‘0 the discontinued Hirschmann RO250

otator.
We are active TV/FM DXing specialists — your guarantee of honest and
knowledgabie advice.

Our New high quality Catalogue {regarded by many as a reference in its
own right} is priced only 60p — no enthusiast should be without a copy.
Customer Consultancy service available for DXing, difficult, and general
reception queries (include SAE please). ACCESS & BARCLAYCARD

orders welcome. Delivery 7-10 days. B
SOUTH WEST AERIALS (T) [ ]

Aabis o )
11, Kent Road, Parkstone, :
Poole, Darset, BH12 2EH. Tel: 0202 735232, NN

signal or a local signal attenuated to give a weak, noisy
(but non-fading) signal. Peak L3 first. Though its response
is flat, picture improvement should be seen. Note the
definition. Peak L1 at the Lf. end (core in) and L2 at the
h.f. end (core out). Balance L3 and observe the picture,
preferably on a test pattern so that the bandwidth reduc-
tion can be assessed. If a smeary picture lacking detail is
seen, the bandwidth is likely to have been considerably
narrowed. Stagger tuning L1 and L2 will then increase the
bandwidth to the extent you consider necessary. Person-
ally I feel that a bandwidth of 2MHz provides a reason-
able compromise.

Paul found that the ET021 tuner likes to see a 100§}
resistor across its output. 3-30pF trimmers could be used in
place of the 18/22pF tuning capacitors to give a wider
range of alignment where alternative coil formers are
used. The unit exceeds the performance of two peaked G8
units in series: it can easily separate ch. R1 vision from a
strong local ch. B2 signal. Let us know how you get along
with it.

Satellite TV Services

An increasing number of TV programmes are available
to the satellite TV enthusiast, particularly in the 12GHz
band. There are the well-known three Gorizont channels
at 4GHz, and in the not too distant future Arabsat signals
will be available with channels in the 2-6 and 4GHz bands.
It may be helpful to list present and future channels
intended for downlinking to cable operators at 11-12GHz.
The London based Sky Channel has been on air since
April 1982, It uses Oak/Orion scrambling and is
downlinked by transponder six on ECS-1. Other ECS-1
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Left: TVR (Rumania) FUBK test pattern, Bucharest ch. R2, received by Ryn Muntjewerff in Holland. Centre: Syrian news
announcer received by Petri Péppénen in Finland. Right: Ras Munif-Ajlun, Jordan ch. E9 500kW, received in Cyprus by

Marios Colocassides, with Syrian co-channel.

marcus communications
' ITV UNILATERAL

LOS ANGELES
BRIGH*TSTHR
LONDON
FOR SAUDI TV

Left: 4GHz (C band) satellite reception by Frank Lumen in Denver, Colorado. Centre: Another example of Frank Lumen’s C
band reception of signals from Los Angeles. Right: Satellite reception in Europe — ECS-1 transponder 7 downlink signal,

Teleclub programme source.

transponders in use are as follows: 12 — Thorn-EMI
“Music Box” pop video programme; 4 — French-language
TVS; 10 — PKS, a German entertainment programme
from Frankfurt; 7 — PaySat, a Swiss feature film channel.
The TVS service is scrambled at times using a system
called Discret-1 (see News Items, Belgium). Planned ECS
services are: Euro-TV, a Dutch based movie/entertain-
ment channel due to start this autumn; a German-
language programme compiled by ZDF from the various
German TV networks, using transponder 2 and probably
with system SIS/PCM2 scrambling; and Esselte, a Swedish
channel expected to be on air early next year, using
transponder 9. There’s also a vague plan for a European
service to be called Eurikon, originating from Hilversum.

Other UK based services in operation are: TEN with
nine hours of movies and other entertainment daily from
Intelsat 4W; the Premier movie channel from Intelsat 6W;
and Screen Sport, six hours daily, from Intelsat 3W.

Planned for next summer are a Childrens channel, a
telesoftware channel, and a 24-hour World News Network
channel run by Visnews. W.H. Smith plan to start a
Games Network with computer games and business data,
and Wyvern TV (Swindon) plan to start a channel offering
general programmes and documentaries.

From our Correspondents . . .

Frank Lumen of Denver, USA (formerly Glasgow) has
been successful with reception from several satellites,
using a 1-8m dish and 4GHz (C band) receiver. He
reports that the Olympic Games kept the communications
craft busy — Frank logged signals going to all parts of the
globe, many from Intelsat 4 at 53°W.

Wenlock Burton (Victoria, Australia) comments on the
problem of interference produced by computers. Appar-
ently the TRS80 and Apple 2 microcomputers have to be
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fitted with an r.f. shield for sale in the USA in order to
comply with stiff FCC regulations. The shields are omitted
from export versions, apparently due to relaxed or non-
existent radiation regulations. The Australian Department
of Communications plans to clear TV channels 3, 4, 5 and
5a and establish extra channels between the existing 9, 10
and 12. A stereo TV sound system using a second carrier
spaced at 242kHz above the main sound carrier, with
50kHz deviation, has been approved.

Keith Chaplin of Barrow-on-Soar, Leics had consider-
able success during the recent SpE and tropospheric
openings. He’s well equipped, with a Vega 402D, a dual-
sound/teletext Luxor receiver, wideband aerials for Bands
I/III and u.h.f., amplifiers, a rotor and more importantly a
clear take-off at 500ft a.s.l. from south to north!

Nick Harrold (Essex) recently visited the Canary
Islands to assist with the installation of a large satellite dish
for TV reception high up on a mountain. The installation
belongs to some exiled Canadians who wanted to watch
AFRTS from Intelsat at 1°W. In addition to this it was
found that virtually noise-free pictures could be obtained
from Satcom 2R at 72°W.

Tropical Aurora

An article on this subject appeared in a N. American
radio magazine recently. It seems that in equatorial
regions the extreme outer fringe of the ionosphere thick-
ens and is rendered reflective by constant, direct solar
bombardment. The phenomenon occurs at +15° of the
Equator and is similar to a polar aurora. Strong v.h.f.
signals are reflected, giving incident signals with a char-
acteristic fluttery quality, present at times when F2 layer
activity is low. One result is that many Argentinian paging
stations operating in the 40MHz spectrum are well re-
ceived in N. America.
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TV Fault Finding

Panasonic TC2203 (U1) and TC2205 (U2)

A common fault with these sets is normal sound, blank
screen. There are three likely causes. (1) The 7-5V zener
diode D351 which links the emitters of the RGB output
transistors to chassis. (2) The 6V zener diodes D818 and
D819 (D857/8 is the U2 chassis) which provide the
reference voltage in the 12V regulator circuit. What
usually happens is that the zener characteristics change, as
a result of which the regulator’s output rises to 13V or
more, producing saturation in the TDA2530 i.c.
(IC301). Note that if the regulator’s output falls below
10V the result is loss of colour. (3) If R621 (82k() is open-
circuit the TDA2530 will receive no clamp pulses at pin 8.
The result is blanking (no modulation).

The TDA1104SP field timebase i.c. in the U2 chassis
can cause loss of raster — it contains a safety circuit. To
check, probe pin 8 with the meter switched to its lowest
d.c. range to shunt the safety blanking pulses. You may
then find loss of field scan or partial field collapse.

A small picture with a hum bar and sound that varies in
sympathy with the contrast and brightness in the U2
chassis means that the 160V line reservoir/smoothing
electolytics C852 (100uF, 250V) and C857 (47uF, 250V)
are defective. I usually replace them with 350V or 400V
types.

Sound fading with the U2 chassis can be due to any of
the following items on the remote control decoder panel:

transistors  Q1003/4 (both type BC237B), D1008
(OA91), D1006 (5V zener diode) and R1015
(12kQ2). M.S.B.

Rank Z718 Chassis

This set suffered from poor EW correction and bent
verticals. The width and raster correction controls worked
but seemed to adjust rather critically, while the verticals
straightened out only at low contrast control settings. The
e.h.t. regulation also seemed to be worse than usual, with
a fair degree of blooming.

The EW correction circuit is called upon to do quite a
lot in this chassis ~ regulation and breathing compensation
as well as raster correction. Checks revealed that the
waveforms at the base and collector of 4VT16 were
similar instead of being inverted at the collector. So
although it was possible to get a poor but tolerable raster
shape by adjusting the controls the sense of the width and
breathing correction was incorrect. Replacing 4VT16 and
setting up the circuit restored normal operation. P.H.D.

Sharp C2092

This set entered the service department suffering from
amnesia: its digital tuning system was able to search for
and lock to the required channel but the tuning point
couldn’t be stored — thus all was lost on channel change. A
breathtaking 13 i.c.s and 20 transistors are used in the
tuning, control and memory circuit, supplied from five Lt.
rails . . . Investigation revealed that the 10V rail was low
at around 6.5V, due to lack of drive to Q1019 from 11010
(see Fig. 1). The cause of this was traced to R1072 (33k(2)
being open-circuit — the voltage at pin 2 of the i.c. had
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fallen to less than 1V instead of being clamped to 15V by
D1017. A 1W type is suggested rather than 0-5W as
originally fitted. P.H.D.

Amstrad 22in. CTV

Poor field lock has been a problem with a few of these
sets, but the recommended method of setting up the hold
control is not exactly obvious. First set the field hold
control RV801 to mid-position, then connect a meter
(preferably a digital one) to measure the voltage at the
junction of RV805/R816 with respect to chassis. Adjust
RV801 for a reading of 15-1V. This cures the fault. J.R.

Finlux 9510

A new set came into the workshop to have a teletext
decoder fitted. When it was tested however it wouldn’t
work correctly in the mix mode — instead of the picture
appearing behind the text there was a grey background.
Substitution proved that the decoder was at fault, so scope
comparisons were made between the two boards. The
only signal that differed on the faulty board was the blue
drive signal to the TV set. This was 1V too large and
didn’t respond to adjustment of the blue text amplitude
control Pt4 which turned out to be open-circuit. The
TDA3560 colour decoder i.c. in the set must have been
objecting to the excessive signal input. P.B.

ITT80 — 90° Chassis

The problem with this set (Model CC1814) was intermit-
tent colour on channel 8 only. This would normally be due
to a faulty 1N4148 diode in the tuning potentiometer
circuit, but in this case the picture was hooking at the top
as well. The cause was C721 (100uF) being low in value —
this electrolytic decouples the supply to the TDA9503 line
generator i.c. P.B.

ITT CVC1204 Chassis (CVC1200 Series)

The latest ITT service bulletin has a fault-finding proce-
dure for these sets, so when one came in I pounced on it,
thinking that the repair would be easy. It wasn’t. The set
was dead, so I removed the scan coil plug and loaded the
h.t. reservoir capacitor C733 with a 60W bulb. The h.t.
read 20V then, after a couple of seconds, the switch-mode
power supply shut down with a cheep. This proved that
the power supply was at fault, and as the guide suggested I
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Fig. 1: 10V regulator used in the Sharp Model C2092’s
digital tuning system.
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went on to replace the various diodes and transistors,
getting nowhere in the process. In desperation I resorted
to plan A and got the scope out. This showed that the
supply was oscillating faster and faster until it gave a cheep
and shut down. All likely looking capacitors were changed
to no avail so I rang Mr. ITT. He said that the switch-
mode power supply transformer itself set the frequency of
oscillation, though he didn’t sound too sure about what
was wrong. Anyway a new transformer restored normal
operation — three cheers for Mr. ITT! P.B.

Philips 1250

This set is fitted with the K30 chassis and has teletext and
full remote control. The customer’s complaint was no
picture except via their VCR. On investigation we found
that there was no tuning on channels 1-4 though the VCR
worked correctly via channel 12. We were able to tune in
TV stations on the other channel positions so the problem
was to do with the first four positions. The fact that the
correct LED display was being shown suggested that the
key pad, encoder and TMS1000 microcomputer i.c. were
working correctly and providing the appropriate digitally
coded outputs for the tuning drawer. This incorporates
three decoder ic.s, one for every four channels. The™
problem was due to the failure of the SN29770BN
responsible for selecting channels 1-4. M.D.

Grundig CUC40 Chassis

Field collapse was the problem here. We soon found this
one. D2758 (SKE2F1/01) on the deflection subpanel was
open-circuit, leaving the output section of the TDA2655B
field timebase chip with no power supply. M.D.

ITT CVC1200 Chassis

We’ve had several of these sets in the workshop recently.
On the whole they seem to be reliable. Two have had
faulty BU208D line output transistors and several have
had tuner/i.f. module faults such as tuning drift and snowy
pictures. The TDA3561 decoder i.c. occasionally gives
lack of one colour, usually intermittently. On remote-
control sets the push-button mains switch is soldered to
the printed panel and we’ve had one burn up caused by a
bad joint, just like earlier ITT sets.

One colour weak with flyback lines in this colour has
been caused by the BF393 transistor in the relevant
output stage going short-circuit. When this happens the
collector resistor usually burns up.

One fault that lead us a merry dance was due to
transformer Tr712 which couples the drive to the switch-
mode power supply board. It went open-circuit intermit-
tently, the result being a small raster with the h.t. supply
falling from 117V to about 80V. The fault would come
and go when the chassis was flexed.

One new set was found to have a cracked tube. This
produced a pretty display of fireworks but also did quite a
lot of damage. The tuner/i.f. module wouldn’t tune in, two
of the video output stages had blown up, there was no
colour due to the failure of the TDA3561, and there was
only a blank raster in the picture mode with the teletext
display normal. After a lot of searching we found that
R503 (39k2) in the beam limiter circuit was open-circuit.
Replacing this didn’t provide a cure but when the asso-
ciated decoupling capacitor C503 (0-056uF) was bridged a
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normal picture returned. When C503 was removed it was
found to have no inside — and there was a burn mark on
the board where it had been.

A common fault is a blank raster due to no h.t. supply
to the RGB output stages. This is caused by rectifier diode
D505 (BA159) going short-circuit as a result of which the
1-50 surge limiting safety resistor R514 goes open-circuit.

M.D.

Grundig 5010 Series

I’'ve never been very fond of these sets, though I'm now
beginning to get to grips with them. One we had would
work for half an hour and then go dead, leaving channel
selector number 4 illuminated. After some time the set
would start working again and automatically switch to the
channel 1 position. A search for dry-joints didn’t reveal
anything so some voltage checks were made. This led us to
the transistors in the 15V regulator circuit (Tr635/6).
Changing them cured the problem.

Another of thse sets would occasionally blow its cutout.
The usual checks for dry-joints around the commutating
transformer etc. didn’t help. Eventually with the chassis
hinged down I noticed an arc in the area of one of the
thyristor holder fixing screws. One of the ceramic capaci-
tors was earthed to this and cleaning its tag and tightening
the screw solved the problem. M.B.

GEC 1402

These GEC 14in. portables are fitted with the ITT
CV(C801 chassis. One came in recently with no sound
when switched on: after a couple of minutes there was
distorted sound. The TDA1035T sound channel i.c. is in
the r.f./i.f. module. On taking this to pieces and checking
around in the sound section I found that C228 (100uF) was
leaky.

The problem with another of these sets was intermittent
low-frequency whistle from the line timebase area. Careful
probing led us to the linearity coil L505, but soaking in
resin and repositioning it failed to cure the fault. It took
only half an hour to remove, unwind, then rewind the coil.
This produced a complete cure. M.B.

Thorn 1696 Chassis

The complaint was that the field scan became cramped,
mainly at the top, when the set had warmed up. Well,
there’s not a lot in the circuit! Replacing the TDA1044
field timebase chip made no difference; the resistors were
all within tolerance; and none of the capacitors gave any
indication of being leaky. There was a production
modification to cure cramping — R67 was changed from
33k to 27k(}. So I checked this and found that it was 27k{).
Perhaps if I changed it back? This did the trick! There was
still some slight non-linearity at the bottom of the picture
so I changed R65 (15k{2) and obtained much better results
— perhaps this was a tolerance problem (the set was almost
new). M.B.

Philips KT3 Chassis

I've had a number of interesting faults with these sets
recently. In one case (Phase II version) there was no green
and a scope check showed that the TDA3560 decoder i.c.
wasn’t producing a green output signal. The green clamp
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reservoir capacitor C45 (0.022uF) was leaky.

Another problem was tripping when first switched on. I
eventually removed the field scan coil plug and the
tripping stopped. Changing the yoke cured the problem
though resistance measurements failed to reveal the cause
of the trouble.

I always hate remote control faults! The set concernced
was fitted with the Telco remote control decoder panel
and the fault was no remote or front panel control. I

grabbed the only chip available and plugged it in — the
SAF1032P. Fortunately this restored everything to
normal.

As most of you in the field will know, a dead KT3
usually means that the 4-7(} surge limiter resistor R291 is
open-circuit. Before leaving the rectifier panel and starting
on the switch-mode department a quick check on the 12V
zener diode D300 could save you time. In a recent dead
set case I found that it was short-circuit. M.B.

Pye/Philips Remotes

I simply couldn’t believe it. Knowing the Pye G11 like the
back of my hand I dived into a Philips G11 offering the
same facilities and found myself in a strange new world.
The front end was totally different. This led me to check
up on what goes with each set, and I was dismayed to find
eighteen different, incompatible combinations in use with
the G11 chassis alone. Philips have used about a dozen
basic systems with forty incompatible subdivisions. Let’s
start at the beginning.

Dynatrons

The earliest remote control systems you’re likely to
encounter are the wired ones used in certain Dynatron
models. A screened, multicore cable links the hand unit to
the set: if it should pass close to high electric fields or an
unbalanced mains supply hum will be induced on the
varicap tuning line. There are two versions, the later one
with a mains standby switch, and they don’t interchange.
A loose shorting plug hangs inside the set, permitting the
assembly to be removed for service without leaving the set
inoperative (second version only).

Some hybrid Dynatron models were fitted with an
ultrasonic (US from now on) full remote system, and
again there were two versions. The earlier had buff
handsets, a totally screened receiver unit and analogue
controls with only eight abrupt steps. The later version
had black handsets, an open receiver board and twenty-
step analogue controls. Pressing a button sent out one US
tone for a certain time, after which it changed to a second
frequency. Cats and dogs usually left the room.

Philips G8 and G9 Chassis

A simple “pinger” unit was employed with the G8 and
G9 chassis. The handset has a mechanical tuning fork
which is plucked each time the button is pressed. Gives
sequential channel changing via an ic. inside the
touchbutton panel on the set. Effective, but so is a bunch
of keys.

There was a restricted issue of G9 sets with teletext,
using the Tifax module. The handset did teletext only,
with no analogue controls or channel change. Tifax mod-
ules can be identified by having to press a page button
before the page number.

The G11

A most bewildering series of remote control arrange-
ments was used with the G11 chassis: simple remote, full
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remote, three phases of teletext and a viewdata version all
in US form, then full remote, teletext and viewdata in
infra-red form (IR from now on). Pye and Philips sets
have different front ends, resulting in eighteen incompati-
ble combinations. We’ll look at the US range first,
ignoring the few viewdata sets that had a modem beneath
in the legstand plinth. US systems can select six channels,
IR eight.

Philips sets with US remote control have a common
tuner drawer for the simple remote, full remote and
teletext versions. Pye sets have a common front control
panel for simple and full remote, and the same board for
teletext but with differences in the volume control: a
separate PCB contains the touch-tune i.c. (it’s in the tuner
drawer in Philips models). Simple remotes use a two-tone
system ~ 39kHz mutes the sound, 37kHz changes channel.
Handsets mostly need tuning up and the touch-button i.c.s
can stick on one channel. Full remotes use fifteen precise
frequencies from 33kHz to 44kHz, divided down from a
4-43MHz crystal. Most of these tones produce an audible
note when a working handset is held close to the ear.

Handset faults are common and expensive to cure. A
coarse, audible tone suggests a faulty transducer. Any
fluid will kill off the keypads immediately. Totally dead
handsets could have a loose i.c. For poor range, try the
transducer, the position of the receiving transducer in its
tube, and C9 (4-4uF) and C13 (22uF) in the receiver i.c.
can.

Teletext systems with US remote control came in three
phases. Phase 1 (white label) has development type i.c.s
(numbers begin M.. . .), no double-height facility and three
buttons are missing from the handset. Incompatible with
later types. Phase 1% (yellow label) has SAA type i.c.s,
double-height facility and a small regulator board that
plugs into the side of the decoder panel. Compatible with
phase 14 (green label) after removing the regulator board.

There were full remote and teletext versions of the G11
IR system, with common front ends though different for
Philips and Pye. Hence four combinations. The teletext
system is phase 2 (blue label). This is as phase 14 but with
an SAAS5040A ic. in place of the SAA5040 for eight
channels. There were Pye and Philips viewdata versions
with a three-tier modem inside the set and an extra button
on the handset. For the workshop a teletext handset can
be converted for viewdata use by making a small hole in
the keypad where the extra button comes and pressing the
bubble beneath with a ball pen.

Note that with phase 1, 1} and 1} teletext decoders the
power supply comes from a large chopper board on the
floor of the cabinet. Power for the phase 2 decoder comes
from the line output transformer which has extra windings
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— the line scan panel is distinguished by the blue fibreglass
board with two extra pins coded blue and yellow.

K Series Chassis

The G11 was the last Croydon design. The subsequent
K (Kleuren) chassis are of European design adapted to
standard I (with suffix /05 or /15 after the model number).
There are several remote control systems, all IR, including
Long, Telco, VST and TRDIV.

Long comes in two versions. The 868 used with the
projection set and video centre selects 29 channels, with
coloured horizontal bars superimposed across the picture
to assist the tuning. The F8 is at present confined to Model
3761.

Telco (KT3, K30 and K12 chassis) is a twelve-channel
system using the same RC4 command codes as Long 868.
The other facilities are standby mute, three analogue
controls and a granny button. Idcntified by absence of
knobs (all pushbutton) and coming out of mute when
channels are changed.

The handsets for these systems have an aversion to
fluids. Failure of the SAF1032 i.c. on the Telco decoder
panel is not uncommon.

RC5 Handset Code

VST, TRDIV, a system we’ll call RC5 Teletext and
some simple remote systems use a handset code called
RCS5 - the handset numbers all start RC5. In a showroom,
any RC5 handset will affect all RC5 sets, but not neces-
sarily in the same way!

The Mullard teletext decoder boards respond to
handset codes such as those generated by the G11 and
Thorn chassis. RC5 was primarily developed for
Continentals who like to have forty channels at their
fingertips. For use with Mullard teletext boards an
interpreter is required to translate RCS into English. This
takes the form of a TMS1000 microcomputer i.c. on a
panel between the controls and the teletext decoder. The
TMS1000s come in two mask versions which are in-
compatible. Philips Service issue only mask MP0096, with
fitting instructions for earlier boards. So on KT3/K30 sets
the signal from the handset goes from the eyeball IR
receiver to the control panel then to the encoder/CCAM
(computer-controlled analogue memory) panel (hinged on
the control panel back on the KT3), next to the TMS1000
board and finally to the teletext decoder.

VST and TRDIV

Up-market models apart, VST is the current system for
all remotes and teletext models. The MSM5840H chip on
the VST board does the combined work of the control, the
encoder/CCAM and the TMS1000 boards on RCS
KT3s. Tuning is by a yellow band that moves across the
screen from ch. 21 (left) to ch. 68 (right) and stops at all
stations. When you get to one you want it can be stored in
any of twenty programme cells. Granny setting of the
analogue controls is done in the same way. The VCR cell
is 0: the af.c. doesn’t like double-sideband signals much
and may shoot past the VCR or computer signal (if this
happens, go round -again and slow the action down with
the fine tuner +/— buttons just before the VCR etc. signal
arrives). Memory is retained by a nicad battery on the
board. Remember this when servicing — the memory is still
going when you have the board in your hand. There’s a
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systematic fault-finding procedure that can be followed
after grounding pin 16 of the microcomputer i.c. VST
boards in the CTX, K35 and KT4 chassis don’t
interchange.

TRDIV is the up-market version of VST, with many
extra code possibilities that come in handy with stereo
models and the set that has a built-in teletext printer. It’s
distinguished from the VST systems by the ability to select
channels by number, to store them in fifty different cells,
and the absence of an on-screen tuning bar. Some models
have “Supertext” which is the ability to store teletext page
numbers in cells — this doesn’t improve the access time
(only a bank of RAMs on the teletext panel would make
that possible). The microcomputer i.c. doesn’t have the
same service mode facility as with VST, but under certain
fault conditions shows error indications on the 99-digit
display in “calculator overload” fashion.

Simple IR Remotes

Simple IR remotes offer channel selection by stepping
up/down, volume control and standby. KT3s use a
TMS1000 board and Telco handset codes. CTX sets use a
similar circuit with RC5 codes. Monochrome TX sets use
much the same arrangement as in the CTX chassis.
Incidentally the CTX/S has a large ELC2003 tuner and is
produced in Singapore. The CTX/E has a small U411
tuner and is produced in Europe. There are many elec-
trical differences between the two versions.

Simple US Remote

Finally a simple US remote control system was used
with two TX 12in. portables, giving channel change and
standby only. The action is very slow and the electronics
consist of discrete components on a subpanel.

List of Models

Table 1 lists the various remote-controlled models and
the systems used.

Testing Handsets

When it comes to testing handsets in the workshop, the
usual trouble is to find a set with which to check them.
Apart from the early Dynatrons and simple remotes,
which call for a frequency counter, most types can be dealt
with using very simple test gear.

For US handsets, use a good transducer connected to a
scope’s Y amplifier (set to near maximum gain) to receive
the signals. The scope’s screen will tell you all about the
handset’s performance, range and, roughly, its operating
frequency. A typical US display consists of bursts of about
10mV peak-to-peak amplitude.

To test IR handsets use the same set-up but with an
eyeball type IR receiver (eyeball plus IR preamplifier) —
the best one to use is from the eight-way G11 remotes or.
teletext units. Connect the preamplifier’s output pin to the
scope’s Y input, set at about 2V/div. Power for the
receiver can be from a 9V handset battery (it takes only
5mA). Pulse trains of about 5-7V amplitude should be
seen with a working handset. The eyeball receiver men-
tioned above, using discrete components, will test any IR
system. Other receivers with decoder chips work well only
with their own system.

A small meter unit reading 10V or 30mA interposed
between the battery and the handset under test gives a
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good indication of its performance. Most IR transmitters
show a pulsing current of 15mA or more when a button is
depressed. A good battery should not show a dip of more
than 1-5V when a button is pressed. Fluids spilt into the
handset show a constant leakage current, and in bad cases
send data to the set continuously.

Although almost any good US transducer will do for the

US test described above it’s important to fit the right one
when making a repair. The transmit and receive
transducers have offset resonances to produce a bandpass
effect with equal sensitivity on all signals. Using the wrong
mix will reduce the range with some commands. With the
G11, also look out for the wiring of the receiver’s
transducer plug — not all use the same two pins.

Table 1: What's in which set

Mode/ System
Dynatron
CTv9-14 Wired remote, no standby

CTV15-19 Wired remote with standby
CTVvV20-25 US full remote

CTv33 US full remote

CTva1 G11 US full remote

CTv43 G11 US full remote

CTV50 G11 US full remote

CTvs4 G11 US full remote

CTvs5 G11 US full remote

CTVv59 G11 US full remote

CTV60 G11 US full remote plus phase 1} teletext
CTve1 G11 IR full remote plus phase 2 teletext
CTV62-64 G11 IR full remote

Philips

G22K556 G8 pinger

G22K566 G8 pinger

G22K567 G8 pinger

G22K569 G8 pinger

G26C583-586 G9 pinger
G26C594-595 G9 US teletext only
G26 C597 G9 US teletext only

G22C661 G11 US full remote

G22C662 G11 US simple remote

G22C663 G11 US full remote

G22C664 G11 US simple remote

G22C665 G11 US full remote

G22C666 G11 US full remote plus phase 1}/1} teletext
G26C671 G11 US simple remote

G26C672-673 G11 US full remote

G26C674 G11 US full remote plus phase 1 teletext

G26C675 G11 US with viewdata
G26C676 G11 US full remote

G26C678 G11 US full remote

G22C701 G11 IR full remote

G22C703 G11 IR full remote

G22C705 G11 IR full remote

G22C706 G11 IR full remote plus phase 2 teletext

G22C708 G11 IR with viewdata
G26C722-723 G11 IR full remote

G26C724 G11 IR full remote plus phase 2 teletext
G26C726 G11 IR full remote

G26C728 G11 IR full remote

G26C730 G11 IR full remote plus phase 2 teletext
G26C731 G11 IR with viewdata

797 K12 Telco

912 TX US simple remote

928 KT3 Telco

934 KT3 Telco

1201 K30 Telco

1205 K30 Telco

1234, 1250 K30 RC5 Teletext/full remote

2206 CTX simple remote

2216 CTX VST

2226 CTX VST

2601 K12Z Long 868 video centre

2605 K12Z Long 868 projection

3205 KT3 simple remote

3215 KT3 simple remote

3245 K35 VST

3275 K35 VST

3715, 3723 KT3 RC5 Teletext/full remote
3745, 3775 K35 VST plus teletext

3850, 3880 K35 TRDIV plus teletext

3890 K35 TRDIV, Supertext plus printer
3895 K35 TRDIV plus Supertext

4206 KT4 TRDIV plus teletext

4360 K40 TRDIV

4418 KT4 TRDIV

4616 KT4 TRDIV plus teletext

4626 KT4 VST plus teletext

4718 KT4 TRDIV plus teletext

4728 KT4 TRDIV plus teletext

4860 K40 TRDIV plus teletext

4880 K40 TRDIV plus Supertext

6620 KT4 TRDIV plus teletext

6720 K40 TRDIV plus teletext

6820 K40 TRDIV plus teletext

Pye

CT452 G11 US simple remote

CT454 G11 US full remote

CT457 G11 US full remote plus phase 13/} teletext
CT462 G11 IR full remote

CT464 G11 IR full remote

CT467 G11 IR full remote plus phase 2 teletext
CT468 G11 IR with viewdata

CT474 G11 IR full remote plus phase 2 viewdata
CT481 G11 US full remote

CT483 G11 US full remote plus phase 1 teletext*
CT484 G11 US with viewdata

CT492 G11 IR full remote

CT493 G11 IR full remote plus phase 2 teletext
CT494 G11 IR with viewdata

194 TX US simple remote

1022 K30 Telco

1042 K30 Telco

1062, 1152 K30 RC5 Teletext/full remote

1826 K12 Telco

2013 TX2 IR simple remote

2056 K12Z Long 868 projection

2062 CTX simple remote

2162 CTX VST

3052, 3062 KT3 simple remote

3152 KT3 simple remote

3157, 3237 KT3 RC5 Teletext/full remote

3267 KT3 RC5 Teletext/full remote

3457 K30 RC5 Teletext/full remote

3508 K35 TRDIV plus teletext

3757 K30 RC5 Teletext/full remote

3808 K35 TRDIV plus teletext

3908 K35 TRDIV plus teletext and printer
4146 KT4 VST plus teletext

4184, 4187 KT4 TRDIV plus teletext

4266 KT4 VST plus teletext

4284 KT4 VST

4287 KT4 VST plus teletext

4309 KT4 TRDIV plus teletext

4508, 4509 K40 TRDIV plus teletext

4808 K40 TRDIV plus teletext

*CT483/1 phase 13, CT483/2 phase 1.
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £1.00 postal order (made out
to IPC Magazines Ltd,), the query coupon from page 49
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.
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ITT CVC9 CHASSIS

We’ve had the same problem with several of these sets —
poor convergence of blue verticals and, more important, a
bowing of the red and green horizontal lines, particularly
on the right of the screen about a third of the way down.
Most of the relevant components on the convergence panel
have been checked but they all seem to be within
tolerance.

Sometimes the blue verticals on one side of the screen
fall on the “wrong” side of the yellow crosshatch so that
no blue width adjustment will get it right. The trick is to
rotate the radial convergence yoke to equalize the error,
then readjust the blue lateral dynamic convergence. For
the red/green bowing effect D58z and D59z are worth
checking, but the problem is probably due to tolerances in
the scan yoke/tube combination. Try to distribute the
error along the line, even off-setting the static convergence
a tiny bit if necessary.

PANASONIC U1 CHASSIS

This set (Model TC2203) was completely dead. Checks in
the power supply revealed that D809 and D818 were
short-circuit, so these components were replaced and the
set powered via a variac. We find that the h.t. voltage
reaches the correct figure of 160V with a mains input of
only 120V.

D812 should first be replaced as it could have been
damaged when D809 went short-circuit. Then check the
h.t. preset R810 which could be at fault. The range of the
regulator in this chassis is very good however, and you
may well find that with the h.t. set at 160V it will remain
constant with a mains input right up to 240V. If the h.t.
rises above 170V as the input is increased, check the error
amplifier transistor Q803 and the chopper transistor Q801
which could be leaky or short-circuit.

ITT CVC20

The tripler was sparking to chassis and the power supply
then tripped. A new tripler was fitted but all we have is a
weak, colourless picture with the brightness control
turned up. The contrast control has no effect at all.

The sparking tripler will have damaged components in
the beam limiter circuit. Replace D3 and C7 and if
necessary check the transistors T1 and T2.

RANK T20 CHASSIS

The fault on this set is intermittent though it’s now present
most of the time. The picture disappears, leaving just
snow or maybe a faint, snowy picture, as though there’s a
severe loss of gain. The aerial and tuner connections seem
to be o.k., and I’ve tried feeding the signal to the collectors
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of the transistors in the tuner. I’ve also tried new iLf.
transistors. Heat and cold don’t affect the fault and no
amount of tapping will cure it.

Arm yourself with a 10k{2 potentiometer and a 6V or 9V
battery so that you can apply a variable bias to the tuner’s
a.g.c. input. Adjust for maximum gain, probably around
2-3V. If a noise-free picture can be maintained with the
a.gc. thus overridden, suspect the TCA270Q vision
demodulator/a.g.c./a.f.c. chip. If the snow persists, change
the tuner.

PHILIPS N1700
The problem is intermittent field jitter. Constant adjust-
ment of the tracking control minimises the problem.
This symptom is usually due to a fall-off in the video
f.m. envelope at the beginning of the head scans, so that
the field sync pulses are noisy or partially obliterated. It
may be that head cleaning and careful adjustment of the
head entry guide will clear the fault. If not it’s likely that
the heads are worn, with the result that there’s insufficient
tape penetration at the extremes of the head wrap.

ITT CVC32 CHASSIS

There’s a wasp-waisted picture, also a white band across
the top of the screen. The field hold and height controls
had to be set to maximum but a new BU208 put that right
by bringing the voltages up.

The wasp-waisted effect is almost certainly due to
failure of the 320V supply reservoir capacitor C35
(220uF). More remote possibilites are C37 (10uF) and the
12V zener diode D801 - these components stabilize the
12V supply to the switch-mode power supply control i.c.

SIEMENS FC211/SHARP VC9700
With this combination I get picture pulling on
prerecorded tapes — some tapes won’t play at all. Any
ideas for modifications in the TV set’s line sync circuit?
Our experience has been that these Siemens sets are not
very happy with VCR operation. The line timebase is
unusual in employing a BR101 SCS as the oscillator. You
could try reducing the values of the capacitors in the
flywheel sync filter circuit. The ones to go for are C2 and
C27, both 4.7uF — try 2:2uF or 1uF. C9 could also be
reduced from 0-01uF to say 0-0047uF.

SHARP C2072

There’s occasional colour dropout on change of station or
scene. Changing channels four or five times restores the
colour. The set’s tuning has been checked and doesn’t
seem to play a part in the fault condition.

Earth TP803 when the fault is present. If this results in
horizontal bands of colour it may well be that the
reference oscillatar has drifted, in which case adjustment
of R811 (preferably by the method given in the manual)
may be all that’s required. If the result is no colour, check
Q801 and Q802 (both 2SA495) before suspecting the
decoder chip 1801 (RH-1X0063CE).

FERGUSON 3V00

There’s a distinct left-right movement of the picture on
playback, with smearing of the reds to the left of the
image. At worst the picture is unwatchable.

The usual causes of this fault are wear of the pinch
roller or incorrect back tension adjustment. Remove the
pinch roller, taking great care not to apply any downward
pressure on the screw, and check against a straight edge.
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Any wear will be shown by light passing between the two.
Adjustment of the back tension can be done only yith the
correct jigs. Less likely causes of the trouble are either
motor defective or a tape path fault causing the lower
edge of the tape to ripple as it passes the control head.

TEST
N

~ CASE

Each month we provide an interesting case of
television servicing to exercise your ingenuity.
263 These are not trick questions but are based on
actual practical faults.
Mrs. Waghorn rents a little Japanese colour set from us
and has done so for many years. Like most of its ilk, it has
given very little trouble. Until a week ago that is. “It keeps
going into lines dear — I haven’t seen the nine o’clock news
for days. Come and have a look at it.” So off we went.

It’s a Panasonic TC481GR - M6A chassis, similar to
the TC333G - and in our experience is a very well
behaved model. It was behaving the day we called. Good
line lock, clear pictures — another intermittent fault! We
wondered about Dave, six doors along. He’s got a CB rig,
and if the rig itself is legal the aerial it's hooked to
certainly isn’t. The BBC themselves would have been
proud of Dave’s transmitting aerial. We got him to fire up
his rig, and with his “1-4 for a copy... 14 for a copy”
ringing in our ears we went hotfoot back to the Waghorn
residence. The TV was quite unaffected. We set up the
line hold and away we went.

The inevitable phone call came next morning. It was
arranged that the set would be left running and that we
would call later in the day. That afternoon we finally saw
the effect — complete loss of line hold, and the best the line
hold control R511 could do was to straighten the picture
momentarily before it took off again, with a wild squealing
from the line output section. We loaded up the set and
bore it back to the peace and privacy of the workshop.

The line oscillator and flywheel sync circuits are quite
conventional, consisting of a transistor sinewave oscillator
stage and a double-diode discriminator circuit, with the
usual filtering etc. We decided that the germanium
discriminator diodes D501/2 were the most likely culprits,
so in went a matched pair of OA91s. Four hours later we
found that the picture was jittering sideways with a “false
line lock” effect. Strangely, cooling the oscillator section
had no effect on the fault. While it was present we took
the opportunity to monitor the line sync pulses, which
were correct, and the flyback sample pulses, which were of
correct amplitude but out of lock as the timebase had once
more become totally unhinged. The line hold control’s
track was checked and found to work smoothly, and a
physical assault on the line oscillator coil T501 with the

handle of a screwdriver had no effect. Finally the picture
came back into lock and stayed there.

Next came the weary business of substitution and soak
tests. The oscillator circuit tuning and coupling capacitors
C510 and C509 were exonerated in this way, as were most
of the components in the flywheel sync discriminator and
filter circuits, including the reservoir capacitor C506 and
the anti-hunt capacitor C507. Supply filter capacitor C508
was also proved innocent by substitution.

By way of experiment we connected a low-impedance
voltage source to the oscillator in place of the error output
voltage from the sync circuit. While sync was of course
lost, the line frequency remained reasonably constant.
Armed with this useful clue we finally struck gold and
cured the problem once and for all. It’s only fair to add
that in most sets using circuitry of this type the fault
couldn’t arise. What was the cause of the trouble? You'll
know next month — if you don’t suss it out meanwhile.

ANSWER TO TEST CASE 262
— page 679 last month —

We were in the conversion business last month, with a
W. German Sharp VCR of the VC3300 variety. You'll
perhaps recall that our enterprising lads had converted its
intercarrier sound strip to 6MHz by changing the filter and
retuning, and had changed the relevant traps in the video
circuits.

Traps in fact were the key to the remaining problem!
The vision i.f. strip includes a series of filters and traps for
tuning and rejection. In common with most current i.f.
designs, bandpass shaping is carried out by a SAW filter —
its designation is SF1501. By leaving the original SAW
filter in circuit, the adjacent sound and vision filtering and
the co-sound notch were all at the wrong frequencies.
While this had little effect in the “quiet” area of the local
workshop, it was otherwise in some of the districts in
which the machine had been used — hence the patterning
and buzzing effects.

A complete cure was achieved by replacing the SAW
filter with one of the type used in UK machines. This had
to be done at no charge of course, which removed the
profit from the job. The old bits are being held on to in
case the owner ever decides to return to W. Germany with
the machine — any ideas as to how to retune the modulator
sound to 5-5MHz spot on?
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CAPACITORS 68 Grundig mlonsmm
91 5 x .0047/1500 AB23 | 69 Thorn 3500 15
Chessis 150 70 Thorn 8500 540
92 10 x 220MFD 16V | 71 Philips G8 630
Elect 050 | 72 Pye 731 450
93 10 x .4TMFD 400V | 89 10 x Anti Track EHT
Mul Pol 05 | Cap

94 5 x 47/100v C514
T3500 125

% 5 x A1/1000
Dublier
e . INTEGRATED cincuTs
x
85 x V0 Spp T | 1415 x TBAIZ0AS 180
' 125 x TBASK 40
EHT TRAYS 1G5 x TBASA00 400
SOMTCVCSS 300 | 1455 x TBAS 350
51 Decca 1730/160 500 | 1465 x TBABIOS 300
52 Dooca 80 Saries 450 | 1475 x TBASQ 450
53 GEC 2040 Hybrid 380 | 1485 x TBASHD 325
S4TISI5 Stk 350 | 1495 x TBAS0Q 400
%5Thom 00 700 | 1505 x TBASKD 425
6Thom 1400 200 | 1515 x TBAS 450
57 Phiips G3 350 | 15410 x TCAZIOSQ 40

58 Universal ITT Type 4.50 155 x MC1X270 250

595 x TVI1 EHT Rec for 180 TDA1170 135
PTVs 1.00 161 TDA1190 190
60 3 x TV45 EHT Rec 162 TDA1006A 145
ng 100 164 TDA1035 183
81 MTCVC & 4.0 165 TDA1044 F> )
RAI 2179 30 166 TDA1190 1.9
64 Pye 691/697 s 167 TDA1412 090
65 Pye CT200 4 Load 350 172 TDA2002 180
66 Pye CT200 5 Load 4.50 173 TDA2020 25
67 Korting 90 DGR 174 TDA2030 215
Hyb 500 178 TDA2523 3%

030 GEC 2100 id 4.00
032 Thorn x 9
Chass. 1450
(33 Philips KT3

800
034 RRI T24 Chass. 14.00
035 Sanyo CTP5101 950
037 Split Diode EHT
Lead 1%

All components are A1 quality from

prime manufacturers, and are dis-

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

179 TDA2532 20
180 TDA2540 1.5
18t TDA2541 28
182 TDA2560 kv ]
183 TDA2511 215
184 TDA2591 (L]
185 TDA2593 3]
190 TDA2600 400
191 TDA2611 14
192 TDA2640 2%
210 ETTRG016 22
211 ETTB016 22
212 BTTB018 b3}
220 SL901B Int Circuit5.00
LINE OUTPUT TX
001 Philips G8 150
Decca 30 Series 7.00
003 Decca 100 Series 6.50
004 ITT CVC 25/30/32 7.00
005 Philips G9 150
006 RRI L1
007 RAI AB23 700
008 RRI Z718 18  18.95
009 RRI Z718 20/22/26"
1895
010 RRI A774 Monc 1087
011 Thom 1690/91  7.00
012 Thorn 1615 650
013 AT CVC 45 650
014 Phil TX Chass. 5.00
015 RRt Ranger 1/2 500
016 T CVC 5/9 850
017 Philips E2 Chass. 5.00
018 Thorn 9000 1200

019 Thorn 9500/3600 8.50
020 Polish 161 Mono 6.00
021 Thorn 3500 Scant4.50
022 Thorn 8500

023 Thomn 1590/91
024 Thorn 1500 15KV 4.80
gVGEC 204072100 Hybrid

400
026 Bush 161 Mono 5.00
027 GEC Single Std

028 Pye 691 (wired) 5.00

PUSH BUTTON UNITS
110 Pye 713 4 Way 187
715 6 Way 1195
112 Pl G8 Square 1275
113 Phil G8 Sloping 1!.!
114 Thorn 9000
115 Thorn 1515‘Wav711
116 Docca 6 Way 695
117 Decca 4 Way 850
118 GEC 2110 6 Way 795

19 GEC 213677
Tapered 795
120 0T CVCS 25
121 [TT CVC8 1145
12 MT 6 Way with
V.CR. 195
13 RRI AB23 etc. 795
124 Hitachi 4 Way  7.95

125 RRI T20 6 Way 895

1100
850

SMOOTHING
CAPACITORS
220/400  CVC32/
120
g 200+300 Pye 691 200
83 175+100+100
T3500 150
84 2000/100 Volt 050
85 470 Mfd G11 150
86 400 +400 Decca 30
250
8] 200+200+75+25 (TT
CvC5/9 150
88 400/400V Tho 9000 1.50
? 4700/25 Thorn ISN/

SPECIFIC COMPONENTS
351 Thorn 1591
Speaker 200
352 Thorn 1600
Dropper 050

33 T x 10 Preset
Drawer 00
354 T x 10 CAT Base

Assy 400
35 3" Round BR
Speaker 100

358 5 x Tho/3500 200
Comv. Pot. 100
359 5 x Tho/3500 SOR
Conv. Pat. 100
30 5 x TCE3S00 Al
Rectifier ors
362 T9000 Rem. Receive
Assy S.00
363 T3500 Mains TX 5.00
364 T8500 Mains TX 750
365 TB500 (Plastic) (‘,ut
Out

370 Pye 731 Thick Flm
Resis.

371 Pye 13/731 Vis. Gun
Mod. 650
372 Pye 731 3R3 SOW
Moetal cid. 129
373 100K x3 Drawer P'set
Alt Pye 731 200
3718 Grundig 5010/6010
Vid Mod. 400
384 5 x 10R Phi. 68
Conv. Pot. 240
385 5 x 158 Phi. G8
Conv. Pot. 240
386 5 x Phil. G8 2kx2
Lin. Bright.

387 5 x Phil. GB 10k Log
Colour

388 5 x Phil G8 47k Log
Vol

389 G8 Plastic Vams
Switch

390 G8 Metal Mains
Switch 13
3N G8 Line Stor/EqI
Coil
32 G8 R/G Svmstrv
Coi

N7 0 x 315A A/S
20mm Fuse
38 20 x
20mm Fuse
399 20 x 25A A/S 20mm
Fuse 140
:ul)m x 2A A/S 20mm

88 140
01 20 x 1A A/S 20mm
Fuse 140
2 0 x 1254 AS
20mm Fuse 140
403 5 x RRI T Tube
Base
410 PhiL. G11 EW Lnud/
Coll

411 Phil. 61 Bndge
™ 150
412 Phillips 61
Speaker 100

;13 10 x mmm IC

lolder
415 PALKT3 Sped(enﬂ
cas 10 x Decca 30 loﬁ

ms X Demmﬁm
odulohm
¢37 Decce 30 47k

460 ELC1043/06 Tuner

461 U321 New Tuner 7.95
462 U322 New Tuner 7.95
463 98003 Posister 099
464 98009 Posister 099
465 Mull.DL50 Delay
Li 095

ine
466 5 x VA1104 270
469 Cut Out Metal GEC

2100

470 5 x GEC2100 3 Lng
Thermist. 100

479 5 x Gen. Purp. Ro-
tary Swich. s

480 5 x Gen. Purp.Push/
Swich. kY]
481 20 x Neons GEC
etc. 225
482 5 x Univ. Aerial Skt.
Kit 550
483 10 x Meta! Coax
Plug 1.78
484 Focus Unit T20
Type 125
:_85 Foc/Unit Thorn asm

AgGlGMhz Crystal w
433 10 x Ring Type Spk/
150

Gap

4% TX10 Chess. Focus

Unit 700

497 De-Soldering
350

498 1 x 10 Trimming

Tool 100

Vol +Switch 125
43 5 x 5R Uni |
Comv, Pot. 100

454 5Px 20R Universal
1

Comw. Pot. o0
455 5 x 100R Umver:l
Conv. Pot.
456 5 x 470R Umvsml
Conv. Pot.
457 10 x 100k Tun/Pras
TCE etc. 300
458 10 x 100k Tuner
Preset G8 o
459 ELC1043/05 Tuner
6.00

QUICK SAVE T.V. SPARES

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

TRANSISTOR/DIODES
230 10 x AC128 150
23550 x BC13L 250
250 10 x BD124 900
25110 x BD121 180
270 10 x BU20BA 850
27110 x BU28 750
27210 x BUR6 1000
2135 x BU20S 35
280 25 x  2N3055
(Texas) 750
281 10 x 2N2905 (Equiv.
BC161/303) 050
20 10 x BTI06

istor 9.00
225 x BM19 450
2335 x BTN 450
335 50 x BYV127
Diodes o
340 25 x TIPA1A 650
34125 x IPIC 700

COLOURTRADE

MANY YEARS OF SUPPLYING TRADE

WORKING COLOUR TVs
PHILIPS 550 ........... £35.00

BUSH
BUSH 2718 ......
"THORN 22" V-CAP
THORN 8-800 ....

. £25.00
. £45.00
. £35.00
. £45.00

JvC20"............... £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

[t§ easy to
complain about

advertisements.
But which ones?

Every week millions of advertisements
appear in print, on posters or in the cinema.
Most of them comply with the rules
contained in the British Code of Advertising
Practice.
But some of them break the rules and
warrant your complaints,
If you're not sure about which ones they
are, however, drop us a line and we'll send you
an abridged copy of the Advertising Code.
Then, if an advertisement bothers

you, you'll be justified in bothering us.

The Advertising Standards Authority.
If an advertisement is wrong,were here to put it right.

ASA Ltd, Dept 2 Brook House, Torrington Place, London WCIE 7HN
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The World of . .

COMPARE OUR PRICES!

“TELEPANELS” 3%

52 Mount Pleasant Road, Chigwell, Essex.
Telephone 01-729 0506.

GA

COMPARE OUR SERVICE!

P+P 1 PANEL £1.50

68/G3 DECODER 6 WAY TUNER
IF LINE SWITCH
IF TUNER | DECODER | COMBINEQ OUTPUT | POWER | CONVERG | FRAME | VIDEO 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 200 | 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 8.00 450
PUSH Z/118 750 | 6.50 | 14.00 24.00 3.00 | 5.00 | 14.00
BUSH T/20 7.50 | 650 | 14.00 5.00 | 14.00
DECCA BRADFORD | 3.00 7.00 4.00 F¥&N||EE
BASE £4
DECCA 80 12.00 |P.O.A. | 14.00 12.00 |10.00 14.00 P.O.A.
Other makes of panels — telephone for prices!
TRIPLERS FOR ALL MODELS £3.00 SPEAKERS £1.50

2 PANELS OR MORE £3.00
CASH WITH ORDER — PLEASE

POST OFF YOUR CHEQUE NOW! & YOUR PANELS SENT BY RETURN OF POST!!!

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,
] GRriIFTRONIC STUDLEY,
WARWICKSHIRE B80 7LY
- E mission LTo e A
Telephone: 052-785 2684 or 2639 Telex: 336924 Grifem G.

TV LINE OUTPUT TRANSFORMERS

FAST RETURN OF POST SERVICE

Your order despatched C.0.D. from our com-
prehensive stocks of Audio, Video and T.V.
spares.

Price list sent with your first order.

Simply phone us
0934-419147

Freeway Components, The Airport
Weston Super Mare, Avon BS24 8RA
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' SINGLE STD hybrid colour 8.00.

RANK BUSH MURPHY
Z146 AB40 dual std mono  7.00
Bush A792, A793

single std mono 7.00

PHILIPS

170 series dual std mono 7.00
210 300 series mono 7.00
G8 & G9 series colour 8.00

A774 single std mono 7.00 | PYE 368, 169, 569, 768 mono 7.00
AB16 solid state mono 9.00 725-741 colour 8.00

ALTHAM 125 9.00
DECCA Lyl o

MS1700200120202401 mono 7
MS2404 2420 2424 mono 7
CS1730 1733 colour 8
CS1830 1835 colour 8
‘30" series Bradford colour 8
80 series colour 8
100 series colour 8

8888388

FERGUSON HMV MARCONI
1600

G.E.C.

2047 to 2105 7.
2000 to 2064 dual std mono 7.
DUAL STD hybrid colour 8.

®
8

00
00
00
00

Indesit 20EGB 23EGB mono 9.00

KB - ITT

VC200 VC205 VC207 mono 7.00
CVC5 CVC? CVC8 CVCS col. 8.00
CVC20 series colour 8.00
CVC30 CVC32 series colour 8.00
CVC45 8.00

REWIND SERVICE - available for
most continental types, i.e. Kuba,
Luxor,Korting, Tyne, Berry Skantic,
K80 £15.00 inc pp, VAT. Old lopt
required.

WINDINGS

SOVEREIGN FARA £15.00

PLUSTRON PALLADIUM

14" colour overwind

RANK BUSH MURPHY

T20a T22, T26 Pri & Sec

Z718 primary state 18~ or 22"

2718 EHT overwind

ULTRA THORN

1690-1691 EHT overwind

1590 EHT overwind

PYE

173P, 174P, 175P, T57 chassis

EHT overwind 8.00

or send old LOPT for rewind
£10.00

o~ Noo
88 888

PRICES INCLUDE
P.P. & 15% VAT

All lopts and windings are new and guaranteed

Open Mon.-Fri. 8 to 5.30 pm
Delivery normally by return.

S.AE. all enquiries

For orders
Barclaycard and e

PAPWORTH Access welcome fz'i.eedmce
TRANSFORMERS = ry i’i"o
506 8%

80 Merton High Street,
London SW19 1BE

01-540 3955
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CentreVision

TEL: 0222-44754
SLOPER ROAD
LECKWITH
CARDIFF CF1 8AB

OPPOSITE CITY FOOTBALL
GROUND
5 MINS FROM M4

* WORKING SETS *x

TELEVISION/VIDEO
(VHS + BETA)
MOST IN WORKING ORDER
WITH STAND

* ITT CD752 REMOTE £115
% PHILIPS G11 (some remote) £65
% GEC STARLINE 22-20 (gemote) £565
* 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

TV TUBE APTOLISHING

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 and arss to be polished.
TV TUBES TUBE POLISHING
FREE DELIVERY*

Quality, High Temperature Reprocessing
Colour Tubes One year guarantse Two year guarantee

{optional extension {optional extensian
Deita up to three years) up to four years}
90° up to 20" £26 £29
90° up to 2" £30 £33
90° up to 267 £32 £35
110° 26" £33 £36
(fast heat, narrow neck)
In Line & PIL
Up to 207 £36 £42
Up to 2" £38 £44
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.
114-134 Midland Rd,

WELL VIEW Luton, Beds.

Open Mon-Fri Bam-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 827862

WANTED AS56/A66-510X/540X Old glass for cash

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).

N = N= 32 Temple Street,
TELE-RI om0

TUBESURE LTD
UNIT 11

MIDDLEMORE INDUSTRIAL ESTATE
SMETHWICK, WEST MIDLANDS

@y
Tel: 021-558 7777 \W(

* REBUILDERS OF HIGH QUALITY CRT's -
INCLUDING THOSE FOR PROJECTION SETS &
GAMING MACHINES

* MANY PIL TUBES IN STOCK NOW

* SUBSTANTIAL DISCOUNTS FOR QUANTITY
ORDERS A

* TWO YEAR GUARANTEE

DISTRIBUTORS REQUIRED
ANY AREA CONSIDERED
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PRICES INCLUDE VAT & CARRIAGE
Delivery by return of post.
RANK BUSH MURPHY ITT: VC200, VC205, VC207 920
A774 with stick rectifier 9.78 | VC300, 301, 302, 400, 401, 402 9.20
AB16, T16, T18, 2712, Z115 1035 | CVC1, CVC2 (FORGESTONE) 11.50
T20, T22, T26, 2179, AB23 11.50 CVCS5, CVC7, CVC8, CVCY series  9.20
Z718 Basic unit 1350 | CVC20, CVC30, CVC32, CVC45 9.20
T24e, T24h split diode P.OA. CVCAQ split diode 16.74
FT110, FT111. P/no AT2063/02 11.50
DECCA: 1210, 1211, 1511 11.50 =
1700, 2001, 2020, 2401, 2404 920 | PYE: 189, 173, 569, 368 series 9.20
cS1 730, 1733, 1830, 1835 9.20 CT200, CT2(I)/1, cT213 se_rlas 10.35
30' 70, 80, w' 1m' ”0' 130 Series 9.20 725—73], 735, 737, ™M Series 9.78
FERGUSON, THORN: 1500, 1591 920 | moe: 170, 210 300 series 920
1690, 1691. buitt in rect. 9.78 TX. T8 mono series P.OA
:;ig]g 1615, 1700 ;fries "';8 KT2, KT3 series colour 920
mono portable 939 | G11 series split diode P.OA.
3000, 3500, 8000, 8500, 8800 P.OA. | (g ang G9 Series £920
9000, 9200, 9300 series 1200 |y P.OA.
9500, 9600, 9650 series 10.99
9800, TX9, TX10 series P.OA. BINATONE: 99038 mono 13.04
MOVIESTAR 3781, 3787 1200 | GRUNOIG: most models in stock
NOROMENDE: FC125, 2206, Z306 11.50
FIDELITY: FTU12 mono 1035 | SANYO: CTP5101, 5103, TJ series 11.50
CTV14R, CTV14S colour 1583 | SHARP: C1851H, C2051H 12.32
TELETON: TH14 mono 13.68
G.E.C. 2047 1o 3135 mono 750 | TOSHIBA: C800, C800B 19.45
1201H, 1501H, 2114, 3133, 3135 9.20 | TANDBURG: 190, CTV2-2, CTV3-3 P.O.A.
OUAL & SINGLE hybrid col. 10.00 | TELEFUNKEN: most models in stock
SINGLE STD solid state 1200 | LINE OUTPUT TESTER 16.79
SINGLE STD split diode P.OA. - =
Tidman Mail Order Ltd,,
INDESIT: 24EGB hybrid 9.50
12LGB, 12SGB mono portables  10.35 2% .sandycombe Road,
Richmond, Surrey.
WINDINGS Approx. 1 mile from Kew Bridge.
TYNE: main winding 6.80 Phone: 01-948 3702
RBM: T20, T22, T26, 2179 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.

26" —520fromS4 A
= PHILIPS 5., — =20 from £8 All makes l?‘ndlmOdels
22" — 520 from €8 MANy working!

22" — 550 from £42 INC. Thorn 8800/9000,
— van Ioa?s direct from Pye 222, GEC 2147

source FOr price list & DETAILS:T
[YORKS JLANCS|

Francis Pauline Frank Matt

0582 24177 0274 665670 (274 665670 0698 282141

17 West Side Centre 104 Leeds Road Prestwood Court Peacock Cross

= LUTON Thornbury Risley Ind Estate Ind Estate
BRADFORD Junction 11 M62 Burnbank Road

WARRINGTGN Hamiiton

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, EIm Road,
Western Industrial Estate,
Dublin 12, Ireland.
Telephone: Dublin 521211/521756.

TELEVISION NOVEMBER 1984
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1000 sets now being
taken per week. All
makes and sizes.
Untouched off the
pile. Ring now for
prices. From £3.

XA AKX K KKK hhhhkhhkh

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

Massive reductions for bulk
Minimum 5 Sets

Big reductions for export orders over
100 sets

COLOUR
TELEVISION &
MUSIC CENTRE

35 Stafford Road,

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

% 2% % %% % % % % %%

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)




TEL-X BLACKBURN

FOR THE VERY BEST IN
TELEVISION DISPOSALS

Decca Thorn Pye Bush
Philips ImT GEC + Remotes

% % % ¥ % h %

HUNDREDS TO CHOOSE FROM
WORKERS FROM £25.00
Off the Pile from £ 8.00

-GN G S A G « D AR « I A

DELIVERIES ARRANGED ON QUANTITY

TEL-X BLACKBURN

Unit P3, Roe Lee Industrial Estate,
Whalley New Road,
Blackburn, Lancs.

Tel: 0254 679984

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 SWS5 9SU. Tel: 01-373 8721

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

DA ‘
THE NO.1 WHOLESALERIN THESOUTH

TV DISTRIBUTORS NORTHERN
* * *

LEEDS NEWEST WHOLESALER IS NOW OPEN
WORKING COLOUR TVs

PHILIPS 550 £35.00
THORN 8000 £30.00
THORN 8800 £45.00
JVC 20" £35.00
HYBRID MIXED £8.00

GEC - DECCA - ITT - PYE
OFF THE FLOOR PRICES AVAILABLE ON REQUEST
For further details:

Telephone now: 0532 624996

TV DISTRIBUTORS NORTHERN

Unit 10, Ashley Trading Estate, Buslingthorpe Green, Leeds LS7 2HG

SATELLITE RECEIVING SYSTEMS

1m and 2m glassfibre dishes
other sizes available.

Feeds, support and mounting systems.
Low noise amplifiers, downconverters.
Complete terminals for 4 Ghz, other
frequencies available.

Demonstrations by appointment.

L & S Bear Electronics Ltd.
Yeo Lane, Colley Lane,
Bridgwater, Somerset.

Telephone: Bridgwater (0278) 421719

TELEVISION NOVEMBER 1984




CENTRAL T.V.

STAR BUY*
30 PHILIPS G8/520 22" £270
STAR BUY %

25-PHILIPS G8 520 22" £450
25-PHILIPS G8 550 22" £550

ALL SETS SOLD ARE WORKING & READY TO
STAR BUY*
10 FERGUSON 3V22 VIDEOS £1500

IN PERFECT WORKING ORDER
EXPORT ENQUIRIES WELCOME ON TV's & VIDEOS
BRAND NEW & GRADE ‘B’ 14", 16", 22" CTV's & VIDEOS
LATE MODEL T.V.’s @ PHILIPS G11 @ ITT REMOTE
JAPANESE & DECCA 80/100 SERIES
LORRY LOAD DIRECT FROM SOURCES DELIVERED TO YOUR DOOR

HOT LINE: 01 807 4090 HOT LINE: 021 622 1023
01 884 1314 021 622 1517
Cedar House, Nobel Road, 48/52, Pershore Street,
Eley Estate, Edmonton, London. Birmingham.

THE ONE TO WATCH...

The easiest way to receive your door regularly—enabling you to
TELEVISION every month is to start keep fully in the picture with the very
an annual subscription. latest technology and servicing
Your copy will be delivered direct to techniques.
SUBSCRIPTION |’“‘—______—_______A_I—S‘b__‘t_—;___j
S TELEUISION )
K. 1. :
U =10 { SUBSCRIPTION ORDER FORM }
Overseas £12.00 | Complete tis form and POST COPIES TO: |
post it, with payment or NAME: |
COM PLETE : ggdit card authorisation ADDRESS |
AND POST | Television |
THl S | (S)ubscription Dept. T |
akfleld HOUSG, enclose my cheque ayable to agazines or &
I 35 Pefrymount Road, ICharz;e my zrer:jitq carijpf/'cpaty qﬁlot(tad Ir';?eM ¢ v ll_:t!d\/f O f/ OvO l
| |
I Haywards Heath, IIIHIIIIIIIIIIIIFE-=|
TODAY! X West Sussex RH16 3DH oot o N |
| Signature 23 J
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MYSTERY, MAGIC
AND SUSPENSE...
ADVENTURE ~

'LOGIC AND LUCK

Test your skill with the new
fantasy adventure game

“THE TOWER
OF TERROR”

LONDON'’S LARGEST
TELEVISION WHOLESALER . . .
with over 4} thousand sq. feet.

“TELEMANN"

8-10 RHODA STREET,
(Off Bethnal Green Road)
LONDON E.2. FREE CAR PARK
TEL: 01-739 2707

PHILIPS 22" Parcel of 10 £

G8/550 {Piano Key:)rce ° 1 5 EACH
(THE SAME PARCEL IN A 26" £13 each)

% FREE DELIVERY TO THELONDON AREA *

THE only wholesaler with a guaranteed
single price. If the sets work or not our
price is the same!

CALLERS WELCOME! or TELEPHONE BARRY:
01-739 2707 — s —01-739 3123
Genuine “CASH DISCOUNTS” for quantities
FURTHER SPECIAL OFFERS . . .

PHILIPS VCR 1700.......ccccovevevccnnecnenns £30.00
PIL C/R/ TUBES .£19.50 + guaranteed
MONO 247 (parcel of 10) .....ccccevenecnne. £2.50

FREE CAR PARK + NO YELLOW LINES OUTSIDE!
0000000000000000000000000000000000000

[
=]

SATELLITE RECEIVING EQUIPMENT

1.9M, 2.6M 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 Miiton Road,
Westcliff-on-Sea, Essex SS0 7JX.
Telephone: Southend (0702) 332338

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 purcl r's monex must be refunded. Please retain proof of postage/despatch
as this may be neede

ll'f‘.il On:,r Pg‘r)%tg:t#on shﬁh:'a.de dverti ts in thi i d by post
you order om Mail Order advertisements in this magazine and pay

in advance of delivery, Television will consider you for compensation if the
Advertiser should become insolvent or bankrupt provided:

m You have not received the goods or had your money returned; and |

2) You write to the Publisher of Television summarising the situation not earlier

;:wn Zta days from the day you sent your order and not later than two months

om that day.

Please do not wait until the last moment to inform us. When you write, we will
tel how to make your claim and what evidence of payment is required.

e guarantee to meet claims from readers made in accordance with the above
proeoJNO:;e as soon as possible after the Advertiser has been declared bankrupt or
nso 5

This guarantee covers only advance payment sent in direct response to an
advertisement in this magazine not for example, payment made in responss to
catalogues etc., received as a result of answering such advertisemnents. lassified
advertisements are excluded.
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COLOUR TELEVISIONS

THORN 9000, 9200, 9600 Remote Control
PYE 420/450, G11
MANY OTHER TYPES

Working panels and tubes available.

REBUILLT TUBES
Delta - In Line - PIL.

SOUTHBRIDGE TV CENTRE
120, Selhurst Rd., London, S.E.25.
Tel: 01-771 3535.

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 quibbie — no hold up
for status check. Satisfy us over the phone that you are a trader and we will supply almost any TV
component by return “off the shelf”. e.g. LOPTX — EHT trays — droppers — OSC coils — switches — cans —
smoothers — |.C.'s, etc. etc.
YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN
IF YOU NEED SPARES FAST — RING NOW!

ACCESS AND BARCLAYCARD ACCEPTED. Applies to UK. only.

' . 32 TEMPLE STREET,
mE" m (W TON) WOLVERHAMPTON (0902) 773122

TELEVISION NOVEMBER 1984

IRISH T.V.
DEALERS

Large selection of
fully reconditioned
precision in-line
UHF-VHF colour T.V.s
at keen prices

Also in stock: Dual
Standard Beta & VHS
Video Recorders

Quantity discount.
Delivery arranged.

(Limited amount of spare
panels, components,
button units, etc.)

SPECIALISTS IN
OVERSEAS ORDERS

T.V. TRADE SALES

Edi House, Kylemore Park West,
Ballyfermot, Dublin 10.
Tel: 264139 ext. 11.

(Open 10 a.m.-5.30

p.m.)
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SETS & COMPONENTS

NEED RS. COMPONENTS for your project. No
account? We will supply. Phone 0376 519208.

TEVEYISIONS

GRUNDIG MILLIVOLTMETERS 100u/300v. Work- o a q

ing order £15 + £3.00 P&P. Also S isolating No other consumer magazine in the country can reach so effectively

transformers, etc. S.A.E. Lists. SHE., 5 St Josephs those readers who are wholly engaged in the television and affiliated

Park, Ballycruttle, Downpatrick BT30 7EN. electronic industries. They have a need to know or your products and
services. I

- - The prepaid rate for semi display setting £6.30 per single column centi-

11GHz Satellite TV Receiver metre (minimum 2.5 cms). Classified advertisements 37p per word

Receives ‘Music Box’ Pop music TV Channel on
ECS satellite. Can be supplied with or without

dish (1.5M minimum in most of UK). Stereo
sound decoders available shortly for this :
channel. Phone or write for more details. COLOUR Tv PANELS Fu "Y Tested & Workmg
CDA/ Line
HUGH COCKS TV SEm"_CEs' IF Video Decoder LTB Board Power
Cripps Corner, Robertsbridge, GEC 2040 3.50 3.50 4.00 5.00 - -
S a0as 317 BUSH ABzS 4% : 10,00 300 250 4%
. .00* = .00+ 5.00* X .,
Tel: 058083 317. THORN 8/8} iy - 10.00 5.00 - 5.00
PYE 205 3.00 3.50 5.00 10.00 - -
g;ORN 3/3% g% 5.00 g% g% 15—00 1 g%
SECOND HAND Colour TV spares and tubes. Most *Please specify prefix A or Z. . : fitted with )
makes. Telephone Southport (0704) 74411. Anytime. Please add 16% VAT to above prices, then add post + packing. brand new
Post + Packing: 1 panel £1.50; 2 panels £2.25; 3 panels £3.00 etc. transformer
) Hybrid panels do not include valves. Terms cash with order.
Z%ANI?] NZESYSZ L‘flf(’_';_ocrfmg‘lcsgo;n;G&o:;‘;?&s;gTs Also a vast selection of modern working and non-working TVs at low prices. Please ring for current stock.
each. off Ten’s. 01- b
GOLCAR T.V. SERVICES (formerly LAVITE LTD.),
Old C of E School, Church Street, Golcar, Huddersfield. Tel.: 0484 643273
J A B c o Callers by appointment only.

SWITCH MODE POWER SUPPLY
I TURN YOUR SURPLUS capacitors, transistors, etc.,

Self oscillating with outputs isolated from = ]
mains. Model A-8v-plus 18v-plus 125v or 150v. Pent u es into cash. Contact COLES-HARDING & CO, 103
Capable of running up most modern T/Vs.

South Brink, Wisbech, Cambs, 0945 584188. Immedi-
Independent of its own P.S., many of which 31 RADCLIFFE ROAD, ate settlement.
need trigger pulses from the Line T.B. WESTTBRIDGFORD, r;omN(:HAM
Fit this P.S. complete into SONY 1340, 1810, HE QUALITY REBUILDE
2000 and others for complete reliability. - TZ?ECS)&%Y &0602)&363“29 ELECTRONIC SUPPLIES
Model A £32 VAT and postage included. TWO ARANTEE MOVING WAREHOUSE LARGE STOCK'S OF COMPONENTS
Model B has an optional 200v output in addi- EXTENDABLECTOIFOUN TO CLEAR
tion, £34 inclusive. Full circuit & instructions. All Sizes of Standard Deltas Record changers 240v From £4.85 + P&P £3.00
JABCO LOPT Tester still £16.50 inclusive. ONLY £27.50 (A56-120 - A65-120 etc). Transcription decks 12v or 240v From £6.50 + P&P £3.00
Pair speakers H13W81D4 Teak From £5.00 + P&P £3.00
J. BAKER & CO. A51-161 - AS1-163 £39.00 Pair empty speaker cabinets H1IW7305}  £2.50 + P&P £200
1 Old Shoreham Road, Southwick, AS6/66 510 (20 AX) £42.00 Service bench pack mixed p nuts, boits, wash
Sussex BN4 4RD. leads, buibs, magnifier plugs etc. £5.00 + P&P £1.90
- A56/66 540 (30 AX) £49.00
Tel: Brighton 593315 o ZB( . Send 17p stamp for Catalogue to:
D202 £43.00 18 LEUCHA ROAD,
JAPANESE Types OUR SPECIAUTY LONDON WALTHAMSTOW E17 or
GRUNDIG, WORKING FROM £40. Reconditioned 4000's more avaiable, VDUs, MONO's, Industrial etc. Phone 01-521 3912 after 6.30 evenings
panels from £4. Remote handsets wanted. Telequip- Trade enquiries for bulk purch |
ment oscilloscopes. Ochre Mill 0785 814643, e e T
ey
rborou erby
H. DONN: VTA WORKSHOPS
MULTISTANDARD Colour Television. LUXOR 0733 71809 0332 369132 A'B'D' TELEVISIONS
VHF/UHF TV/Monitors to most standards, including Al prices + VAT & Exchange H
PAL’L/SECAM’L (UK/French) option. 20", 22" & 26" SU ppllers o.f ?OIOU s and
from £280. ex VAT. PORTATEL CONVERSIONS mono televisions to the
LTD., 25 Sunbury Cross Centre, Sunbury, Middlesex. trade

Tel. 09327 88972. TORBAY (TRADE) T.V. Workers and

gav% now Toved toI IIarger premilses. non-workers:
ETSTED 1 UBES Vs Chgll;aeéz, 860, 207. 9000, oo | | | Pye Chelsea, Philips, Pye,

UNBEATABLE OFFER Torquay, Devon. 9000 and 9600, Bush T20
£2 Tel. (0803) 22767. and TT22, ITT 600 series,
6 ALL DELTAS ONE PRICE Japanese, Hitachi, Nat.

£40 ALLP.IL ONE PRICE TELEVISION TUNER Pan J.V.C.

* SPECIAL CRT POLISHING SERVICE
WHILE U WAIT Only £5 REPAIRS Many ot;cher moldern sets

* ALL DELTA SIZES FROM STOCK y popular

* DISCOUNT FOR ORDERS OF 5 CRTs OR BRITISH, EUROPEAN manufacturers.

gt JAPANESE ETC. _

* FREE DELIVERY WITHIN 20 MILE [ g a il b lotr it g For quotation and

RADIUS OF MAIDSTONE ELC 1043/05 TUNERS prompt service:
W, AS NEW £4.60 inc. Ring Notts (0602) 864627
aidstone 872400 UNIT 3+3A
. DI OUF Sactosy. MEN-TU ELECTRONICS LTD. Al
Unit 32, BPranbndges Ind Est. SALTERNS LANE, Meadow Trading Est.
Ly o s FAREHAM, HANTS. Meadow Lane,
Prices do not include VAT Tel: 0329-235116 Nottingham NG3 3HQ.
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CERVICE POGES I

G8550s from £8.00
Polished & Tested £30.00
UNIT B11A South West
Brunswick Dock
Liverpool L3
Merseyside

(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).

NN GENERAL et
EXAMPLE PRICES DELTA b M ACTORS
All sizes up to 22" — £28.00

26" From — £32.00

All In Line P.1.L. Mono Gaming Machine
C.R.T.s 560EGB22 56-611-510JKB22

{ 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

20 AX £40.00
30 AX £48.00 always happy to see you, whether its for one TV or one hundred and
Fast U.K. Delivery one.
Call or Phone: ‘
RE-LIFE T.V. TUBES MONDAY TO SATURDAY 9 to 5.30
PLANE STREET, .
OLDHAM, LANCS.
4 \9) STANDS, LEGS,
061-665 2668 O e SLOTMETERS, PANELS,

Competitive Prices

Wholesalers REG in North & South Wales (5 9?« \)‘5 O\ TUBES ETC.

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,

PHILIPS

PYE, JAPANESE
DECCA, GRUNDIG
GEC, T

EXCELLENT MOTORWAY ACCESS FROM MOST PARTS
VIA M1 OR A1
WE'RE ONLY A SHORT DRIVE AWAY

Worle Industrial Estate,
Weston-Super-Mare. Exit 21 M5.

SPARES, PANELS
T.V. AND MANUALS

PHILIPS - GRUNDIG
TELEVIEW 01-994 5537 WORKING HYBRID £15—

194, Acton Lane, London W.4. \_Brunswick Park rd.| %Hr;és'biiryrof fjct9.M6.

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
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TELEVISION

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

MONO TYPES P.O.A. SOUTHPARK DISTRIBUTORS
Unit 4 Rubastic Road,
ALLIERICES EXCLBRL/E QR WAT: Brentpark Industrial Estate,
All Tubes Guaranteed for 2 YEARS and Reprocessed Southall, Middx. UB2 5LL.
to Original Manufacturers Specifications. 01-574 4631, Ext 28
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NWELECTRONICS

25 YEARS SUPPLYING THE TRADE

HUGE STOCKS OF COLOUR TV'S
2000 NOW IN STOCK

ROCK BOTTOM PRICES. ALL MAKES, ALL MODELS.
90% WORKERS (0ff 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. £28
BUSH 22" REMOTE 718 ONLY. £30 BUSH T20 LIKE NEW. = £60
HITACHI 20" MODEL 190 EXC.CAB—___£20 inletsoftQ ... &55
THORN 9000 PIL TUBE___ _£35 i o) i) 51 e ISEa = £50

VHS VIDEO

SHARP 7300, 8300, 9300. FERGUSON 3v28 3V22. SONY BETA.

MONO TV'’S f1each(otsof 25)
BUSH,GEC,PYE,PHILIPS ETC.THORN 1500 £4. THORN 1600 £12 (like new).

D TV'S TO ORDER
PHILIPSG11 £80 BUSH T20/22 £70 GEC2010 £38
LATER MODELS PHONE FOR QUOTATION

WHITE GOODS

HOOVER TWINS FROM £6. HOTPOINT 1460 FROM £10.
AUTOS ALL MAKES FROM £10

P&P 1 panel £1.50, 2 panels £2.00,
WORKINGT'V' PANELS 3 panelsp £2.50 etc. Qui?:k Despatch — C.W.0. please
.F. DECODER | LINE 0/P [POWER | CONVERS. | VIDEQ |FRAME T3 ALL PRICES PLUS VAT'
w00 | 20 | 400 | s |00 | so0 || b CASH ONLY — DELIVERY CAN BE'
G8 Vllsa:: 1.00 . 8.00 5.00 - y ARRANGED

GEC2110 ! 5.00 6.00 5.00 | 5.00
BUSH 718 l 15.00 | 25.00 | 3.00 5.00

——— | (0274) 688458 %52S

Unit 12, Wharfedale Road OPEN MON-SAT 9-5.30
M606 Euroway Estate Don’t forget! We are open
Bradford all day Saturday!
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WORKING COLOUR T.V's
TO THE TRADE FROM

£15

LARGE SELECTION OF
COLOUR T.V’s INCLUDING
GOOD DISPLAY OF WORKING
SETS, MANY LATE MODELS, IN
OUR SHOWROOM

DELIVERY CAN BE ARRANGED
‘PHONE MARK WOODWARD 0299-250161

TRADE, UNIT 40,
HARTLEBURY TRADING ESTATE,
NR. KIDDERMINSTER, WORCS.

COLOUR BAR GENERATOR
Pal Colour Generator with 11 patterns plus sound. Grey
scale, Colour Bars, Red, Green & Blue Raster, Cross-
hatch, Dots, Chequer Board, Black Raster, White Raster,
Half Black & White £75.90.

Line Transformer Tester £11.50
B/W Generator, Crosshatch, Peak White, Dots, Haif
Black & White and Grey Scale £18.50

In Circuit Transistor Tester £14.25

Capacnance Meter measures 10pF to 1uF complete with

moving coil meter £14.75
S.A.E. for details. — Prices include P&P & VAT,

C.M.J. ELECTRONICS
Unit 8, 16 Union Mill Street, Horseley Fields,
Wolverhampton WV1 3DW.
Tel: (0902) 871563

WOODSDALE COMPONENTS

RANK BUSH MURPHY
TRANSFORMERS

Line Quput
Z718 (T703A, T706A)

New (Complete) £20.50
Less Focus Module and
Rectifier £10.50
T20, T22 (T705A) £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 P&P Paid.
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.

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.

JAPANESE COLOUR TVs. Panasonic, Hitachi, Mitsu-
bishi, Toshiba, Sharp. Fully refurbished. Trade only.

J.M. Pearson Television. 0484 863489.

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

Thorn 3000/3500 TRIPLERS

Thorn 9000
UN IVERSAL "'°
| year guarantee

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

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

STARLITE
ELECTRONICS

NOW MOVED TO:
WILLOWS FARM,
A13 RAINHAM, ESSEX.
Rainham 23225 ailso
Hornchurch 50238.

— TV TUBES -
2 year guarantee
Most types available
Japanese including Sony
Ex-Rental TVs from ................ £15.00
Untested Panels........................ £4.00

Guaranteed — Complete Sets

Trade Workers
Panels by Post
Mono's

Stands Aerials Accessories Etc.

TO CLEAR
BRADFORD DECCA 5 for £45.00

PRICE.

Phone:
Baldock 894905

lll:“l
o w

BUSH SINGLE/DOUBLE CHIP 5 for £25.00

PHONE US FIRST FOR WORKING SETS IN
QUANTITY, WE'LL GIVE AN UNBEATABLE

OPEN 6 DAYS 10-6.30pm/10-5.00pm SAT.

SECTION THREE, UNIT FOUR, SERL COMPLEX,
\ LONDON ROAD, BALDOCK, HERTS.

Your Friend in the
TV Business
from £5.00
from £25.00
from £3.00
from £1.00

~
j‘ SCREENPLAY
’/

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of TeleviSion for ..o

insertions. | enclose Cheque/P.O.for £ ........................

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

SE19LS

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

Telephone 01-261 5846.

Rate
37p per word, minimum 12 words. Box No. 70p
extra.
C egistered in England. Regi No. 53626. Registered Office: King's Reach Tower, Stamford Street. London SE1 LS. 11/84
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PANELS

GOOD WORKING
POST PAID NO VAT

Make Supply Panel Panel
Thom 300 £1200 £950 £8.50

Thom 8500 £6.00 £950 £11.00 £400 £500
Bush Twin
Chip £850 £650 £650 £100 £650 £4.00 £5.00
Bradford
£29.00 INCLUSIVE, REGUNS TWO YEAR
DISCOUNTS
SIX MONTH GUARANTEE
AS56-120 A56-140 A51-110 A49-191 A47-342 or 343
A44-270-1 AGB-120 A67-120 (All 26" add £5)
Plus 100’s more, ring first.
Delivery £5 per tube. British Isles.
if you buy from us.
U-VIEW TUBES,
Doncaster, Yorkshire DN4 ORP.
Tel: 0302-855017.

GECS/S  £850 £1100 £650 ER50 £11.00 F400 £500
Decca

£650 f650 f£650 £650 £6.50 £400 £5.00

GUARANTEE, QUANTITY
£14.50 SUGHTLY USED
IN-LINE 51-161 56-500 or 510 £48. One year guarantee.
No need to spend £5 returning old tube
29 Warmsworth Road,
Callers ring first: Open every day including Sunday

RANK BUSH MURPHY
TV PANELS

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

T. K. Panels Service,
31 Bronte Paths, Stevenage, SG2 0PG.
Tel. (0438) 61567.

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

! YOU HAVE TRIED THE REST
NOW TRY THE BEST !

Quality 6 Button TVs
on Offer

Ultra 6725 22" GEC S/S

Furg. 3738 22" T/T ITT CK505
Furg. 3749 22" Philips 550 22"
Furg. 3722 22" Bush T20

Also 17" 8000 various models + many
more to choose from.
SCARBOROUGH TV TRADERS CO LTD
85 Columbus Ravine, Scarborough,
N. Yorks. 0723 368087.

1 hour from A64/A1 junction

IENEUISIOn

TR

* 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

* ¥ X X ¥ *

rental.

Krystal Marketing Ltd, Phone 021-471 3023
Breedon Cross Telex 335540-G
Storage, Ask for Les

Dale Road, Selly Oak,
Birmingham B29 6AQ

Always

ey COUNTY DURHAMS ONLY markess
" WHOLESALER —

stock

UNTESTED
From £12.00
From £12.00
GEC S/S From £15.00
All Hybrids From £12.00 From £20.00
Jap 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. :

WORKING
From £20.00
From £30.00
From £25.00

G8 520
G8 550

REGUNNED TUBES

Up to 22" Delta £27.00
Up to 26" Delta £30.00
Pil & Inline £45.00

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.

2 yr guarantee

VIDEO

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

VIDEO RECORDERS

VHS 125 Betamax £100.
Colour TVs £12.50.

SMITH’'S ELECTRONICS

43 Park Parade, Harlesden, London NW10.

01-965 1230 01-961 3997 o

BOOKS AND PUBLICATIONS

RADIO AND TELEVISION Servicing Books, 30 vol-
umes: 1955-1983. Sensible offers please. Tel.
Burnham-on-Sea, 780020.

FULL SIZE TOP QUALITY service sheets £2.50 +
Ls.a.e. CTV/Music Centres £3.50 + 1s.a.e. Repair data
almost any named TV/Video £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 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.

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

RADIO AND T.V. SERVICING 1967-68 to 1975-76.
Mr. D. CLARK, 100 Shepherd Street, Northfleet,
Kent. Phone Gravesend 25910.

AERIALS

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
4in 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

B45H/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/W. Price £2.50. P&P 30p.
AMPLIFIED SET TOP AERIALS. Trebles the gain,
fully portable, price includes batteries. Price £9.70.

P&P 50p.

CAPACPTOR PACKS. Mixed C280 & Electrolytics,
values from .Oluf to 500uf. 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.

SATELUTE TELEVISION DISHES
1.2 Meire diameter, kit of 12 aluminium seg- '
ments with 1ivets and mounting bracket. Ready
to assemble with full instructions. (Limited
number available). £89.95 including carriage in

U.K. and Eire. Overseas please enquire.
W. N. JONES,
2 Ty’'n Rhos, Gaerwen, Anglesey,
wynedd, LL60 6HL, Wales.
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SITUATIONS VACANT

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 ped /e pe for free jogue 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.

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.

LB BB EEEEEEEEEEREEN
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
KAk Ak A Ak h ok ok hokkhk ki

WANTED CONTINUED

VHS VCR'’s
WANTED

QUANTITIES PURCHASED
WOLVERHAMPTON (0902 405103)

EQUIPMENT FOR SALE

COMPLETE TUBE re gunning plant in good working
order. Electric ovens. Re guns 15 colour (Sony
Trinitron, Pil, in line etc). Tubes in 24 hour cycles.
Only £6000 plus VAT. Free training provided. Tel.
0582 410787.

BUSINESS FOR SALE

BOOMING TV/VIDEO Business, Kent. Absolutely
unique! Audited turnover £71,500. Current year pre-
dicted £120,000+. Gross profit 150%! Behind-the-
scene secrets just cannot be copied. Must sell quickly
for family reasons. Full written details: Box TV189.

Kok ok k ok ok ok ok ok ok ok ok ok ok ok ok

SERVICE PAGES SERVICE PAGES

PLEASE MENTION TELEVISION WHEN
REPLYING TO ADVERTISEMENTS.

SERVICE PAGES SERVICE PAGES
Ak hhhkhhkhkhkhkhkhkhkkhk iy

= Sabaco

VAN LOAD DIRECT FROM SOURCES

Remember all sets cleaned and soak tested. Most makes available,
any quantity e.g. GEC, Bush, Decca, ITT, Pye etc.

WORKING SETS FROM £20 upwards. e.g. GEC 2110 £25 min of 6
and etc.

COMPLETE NON-WORKERS from £10 in quantities.

Black/White in batches of 10 at £1.50 each.

SPECIAL OFFER!

26" G8/3500/HYBRIDS

QUANTITIES OF 10 @ £5 each

SPARE PARTS AVAILABLE AT COMPETITIVE PRICES.

PLEASE SEE SEPT/OCT ISSUES.

N.B. Add 30p extra per panel.

ALL PRICES SUBJECT TO VAT & AVAILABILITY.

MISCELLANEOUS

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now. Phone C.W.A.S. ALARM 0274
731532.

For a
great deal!

D.LY. Projection TV kits. Gives 60inch picture, RF/
Video input. For details phone 0376 519208.

C.R.T. REACTIVATOR. New special introductory
offer. £27.50 + P.P. £1.50. TELE CENTRE, 398
South Road, Sheffield S61AG.

Sabaco

JHOVIANVS

The Theory and Practice
of PAL Colour Television
in three important
Video Cassette Programmes

Part 1. The Colour Signal
Part 2. The Receiver Decoder
Part 3. Receiver Installation

VHS % & V2000 % # *
BETAMAX # % *UMATIC

For full details telephone
0253 725499 (Day)
0253 712769 (Night)

Or send for precis details

FLINTDOWN CHANNEL 5

339 CLIFTON DRIVE SOUTH,
LYTHAM ST ANNES FY8 1LP
{enclosing this advert)

e
Only 2 minutes
Junction 25 M1
EE——

Sabaco

Elastic Yarns Building,
Derby Road, Sandiacre,
Nottingham.

Open 6 days a week
9.30 a.m. — 6.00 p.m.

Telephone: (0602) 397555

TUBE REGUNNING. All plant and equipment. Will
not split. £3000. 0932 223426 WALTON.

TOP QUALITY TELEVISIONS
SCOTTISH TRADERS

* Wide range of CTV's in good working order
from £25 e.g. Thorn 3500, 8500, 8800, Bush,
Philips GB, GEC S/S CTV etc.

* Plenty of working and complete non-working
sets at competitive prices.

PYE 205 COMPLETE. Some working. 18 remaining
plus assorted spares. Buyer collects. £150.00 o.n.o.
RENTACET of Ampthill, 0525 403466,

* Ready to sell or to rent. WANTED

* s"‘;" Offer Bush quantity of over 10 at £5| | SERVICEABLE ERASE HEAD for Akai X100D reel
G to reel T/R. Also motor for Philips RN712 LC.E.

For further information telephone Bognor Regis 862242. WAL acaaasoussauauuasoovooscons
M. S. VISION
72 Robertson Street WANTED. We will clear any amount of colour sets ADDRESS . .......... oo
Glasgow. from small Rental Companies, Hotels, etc, Please

phone P & R Domestic Electrical Clearance Supplies, TEL:

Telephone: (041) 221-2146. Weston Super Mare (0934) 514047.
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ol diodes a1 v
s list 20 of n 12 voit Rel
ype £1.00 ays 75p ZTX 384
OA 4
8A % s | y720 71X 530 100 PHI
p 1 LIP.
HE Y& S | e S0 00 S DI IR0 3 elitiy )
e gyt | e . STy — s
TV & radi £112
IN 2069 3p Y933 30p SP 8385 10p radio speak 5
N 38(7,°a 10 Y 097 o Mo ey 50 5 2w VIEW DATA PANELS | 8
1 R p | - 8POS5SC 191 SEG
IN 4002 3p 1038 30p SV/LM79MO:! 30p 80 4" speak C. £5 _ LED Displ
IN 4003 P B33 wp | Z8vTaMo Be? 28 ers £l i with dri 2
200 8c P Phili ver 1.C.
IN 4008 i | R20I% ‘;‘J? o e % 190100 x 10 (}:’:0001;:‘2)%?}{ LM1017 S0p
IN 4006 4p 029 €1 | LM 10 8/16 x 10 S0p
R 22 337 2 15 20AX -
% 4007 pLd R 22;9 S0p LM 342/18 332 4(7)/16 X 10 S0p Stereo D . Diod GEC Split
4148 x40 5 R 2 60p | LM3 125 x 10 50p ynamic e lead £1.00
IN 4448 x40 é R 3303 14 o VILM 34 prod 270 < 1 50p Cartridge o .
IN 4751 10p | R33% s0p ML e sop 1250 x 10 553',; 2V : C Dynamic 20AX
IN 5235 10p R 2322/2323 50 +18V/MC78M 1S olt Aerial Ch: Convergence
IN 5254 || e 2 18 200 8000/30v over Relays anger | C2233H-R223G
m 5349 10p g %22? 15p mC 7724¢p 30p ;(2);‘:8&)( 10 Sgll’ £1 £2.00 H
5392 10p Za 50p C 7824 40p 100, x 10 GEC Hi
IN 5928B 10p R2 80p TIS 90 40p /350v £1 | V/Capt tachi Mullard B
100 | REy3=BDIZ sop | TIS91 100 400/350v 20p | Serier after 1979 RF. now roadband
IAV 30 q R2738=TIP 40p | TIS 92 20p 47/500v 70p | 6 Push Button Uni " power modules
Op R2775=.m,31 40p | TIS 93 20p 1/600v 28p | GEC 2100 Unit for -
IM 72255 m129=’np4;c m 200 022/1kv 25p | Replacem Series F. BGY33
R 106 10p | S 2008b 40p 1CB T e 10p | Button U:i;" for Touch UHE. BGYZZEHS
IR 3051 20p 80p 6119 2A/40v.50Meg £12 £5 PT4236C
! 19p | B Stor gl o Philips Vario £5 PT9783
IS 164 (O s U 198 T us Tools and Accesso
U 10 85 ps N ries
IS 921 10p 8 8N U eon Lam,
IS 3011a 10p gll:JJ {%2 £ U ggig ?(s)p Freeze ps for TV sets
:g 23;33 :gg BU 180a ';g,'; MR 508 |5= Foam Cleaner £1.00
I8 5030 s0p | BU 204 6o | MR L 1op | Contact Cleaner 5p
o 50p | BU 206 Uk R o iop Push Button Mains £1.00
ITT 923 10p BU 208 £1 | BYF 1202 J0p || 12 Vot Lerln Full R £1.00
ITT 1075 10p | BU20 g1 | BYF 1204 205 | Mains time emote Relay Switch £1.00
ITT 2001 10p BU 2 08 on heat sink gjp BYF 3126 10p Sellotape Pr 13 amp — up to 2 ho .C 78
ITT 2002 10p | BU 208D e BYF 3214 40p Sl [ [Fete I urs: easy to use, plugs i B
ITT 4150 lgg BU 222 e gyx 10 proi e CVXCZO tion , plugs into socket £1.00
BU YX 36, £3.00
ZE 15 10 88 2(2)2 il g& 38;?33 3:: s i&zs:p 50mm x 20M
ZF3,33,43 P | BU 560" < | BYX 39800 (B i ;2, x G11 Cap 470/250 PECIAL OFFERS UNTIL OCT e
g | B G| Rl B mmie -
, 47, 1.20 71/600 20p volt 25
B watt
ZPD 100 | BUX & isp | BYX 721300 son | Weller solder i Burgess solder iron kit £15.00
3.9, 4.7, 56, BUW £ YX 36/600 20p | 2 iron 15 watt/2.
¢ (56,10, | BOY 7T sip | BYV 958 20p | 2 vay baby slamiin s £2.50
ZPY 8v2 10p " 3£ gw 95C log ::‘_““ips universal ban:mm with long leads £8.00
3,47 v5,612, 16, 24, BYZ 106 12p isenmann NICAD ry tester/charger, fuse/b £5.00
’ 16p | TIC 106a LA fop | 12V Nicad pack. ) CHARGER 5.5V/150 ulb tester s
ZTky2 6m BZ 56 2A/1000v Gl sp | Hitachi 7.2 e ma To Clear
ZTK 33 10p | TIC 116 30p U 15724 1 #p | Hitachi v/1.8A Nicad £
ZTK 33a 0p | TIC Daapy ol | By 93c75 b | Hitachi T 007 Batte pack £2
10p 2 p ZV 15/18 s0p Hitachi Silv Ty pack 7.2v/1 £2.
06m 40p BZV er Oxide B B6A 50
Wy 12 nems 30p | BZW e 30p | 70ML Silicone Seale attery G13 UCC357 IEC £6.00
2w 10p | TIC Toom ol e o i?.,': goo Coax Plugs ¢ (clear) SR44 1.5V £
Zw 310 :oP %(évz%m 30p ?r"f.h thyristor RCA 10p e-solder pump + 2 60p
ZX 68 % | (s 106D 305 | I computer ReA 76122 &1 S e p
30p P 39 2A/400V) 10p o= O:Iu;n 100K pot 20 322 Can of handy oil ‘mobi]'am‘-smk pad 6"x3x" £10.00
o o | B3 | S o | s e
72 lgll; s e »p Viewdata torcidals 75p 5Cl°(’sm 60/40 solder reel 75p
AA TP 30C P C 20 tube b & earweld gl 40p
a 113 1 TIP 31 40p Tube Base Ranme Dual v ue pack
119 % | TIP3 4sp | Sankyo S a e /u meter -20 — 12p
AA 1 IBP TIP 3:238 30p | Swiss ma(fezmou)r 3 x C90 Cassettes +10db =
BA Op | TIP33C g" o 50rpmy/ 240V K30 thermistor 30p
102¢ TIP p | M ry small GE 232266298009
HR [ 0p | TIP Erin oy LT o e ol 0P el 75p C Mains Power Supply R £1
BA %3 & | TP 3 oD | e o || A e A e
ol o)k g|fae | mn e @
BA 8 TIP 35D 70P G 8 coil p | Front E A 25p 100 W, 3
202 p | TIP3 P transductor o M nd Music C 20p W Res.
BA 243 8 | TIP 6 a0b | AT 4041/4 T T WILW 13"x3¢" enter. VHF/ BF 199 £2.00
BA 248 8p i 36C S0p 2K5 Lin 1 transductor Output Stage 10 x 20 Turn 2 £1.50
gﬁ 316 gp 14 j{BD 70p | 40mm sv:’:::l!l with £1 ge for music center :53 },’,‘:""‘ 9 volt polwogrk pots. Rank for :1
i3
e & | T a2/BRC 6109 190 | Mined £ deconer SONY 1400KV 50 Slider Knobs supply regulated £3. o
BAV 10 o 30p Muilard FM docoder 1 o SONY 1400KV Chroma Panel 6 Mixed UHF or £2
BAV 2 10p 49 40p ps service 01 £1 | SONY Tuner uni £6 Somelni Aerial Isola
1 TIP 57 57 ack, flat 1400KV t me with long | ting Sock
10p 30p condensers 561 films, Touch but £3.50 Philips, Py g leads. Fit ets,
BAW 21 %P 100 30p VHF 3 Transisto nf-22uf  £2 ton unit £3.50 , Pye > GEC.
10p s e 30p lle-Tv T rotary tuner Texas Viewdata Decod v £1.00
cap 1 TIP 115 0 15K-20 tara pots | Tsue 3 with all ICs er VOP 12/80 pospie Pownixed Packs
BB {8?6: 1122 g TIP { %7 _;,’g cmswp?::ls&):clho? I,P.:' N £10.00 eplacemem for BDnls2§ %d 1]3182 NPN
BB 105 £ | T Batte ish) Q 50 Mix ounting
BB 1219)(12 £1 T"l: {:2;(5) 35p colou:yxmm“ TA 75 fmsoP BY204/4 uantity Reductions 15 Paned AC series T £1.00
~ 131 3% Sy TV 124 Thom BlY206 28 for £1.00 PR TR G nsistor v
BRCJE3:ES TIP 136 300 {ptoms 5002 6 | T Dridge 25 for £1. 25 Panel 2O
BZX 462 10p | TIP {40 303 Stereo GEC agpuz;:) ot 75 éjl? touch button black 20 for'gzo 10A Mount Bulbs & Neons ‘l.ssg
2) 47 505 amp with 4 watt + pre- touch buttol 6 Mixed ri d
BZX 61 §- 15p | TIP 640 P | amp with 4 pots + mains @ Y208 S o orfE L ibbon cables £1.50
BZX élcl i o TP 2955 5535 with circuit EEREA BMDZ3 5 amp/fasyR o f:rfgli g %gU[-CEgolizg/yeuo\,/ye en £1.00
Epas (T w0p | T o0 3p SPECIAL OFFE MBS 20 for £2.00 50 Large LED Red £L.50
BRGh | Ta Y B iis | MG o
7 1/250A BU10 - urn 100 1.
BZX 7003 8p | T 6049 4 Mai Cl4 5 10 for £8. 10520 Tumm 100K Pots 100
BZX 7 20p | TO0 40p ains filters 2SC2122A 10 fe 00 20 tor £1.00
B 5, 0, ¥ 3 3 ey g < ¢ e 10 for k200 | 00 o 3
v1, 5v6, 2 9004 10 fc 10 Thermi
g | 2 8 | e 0p PSS el i | SR o
2c 40p 2/08 L for £1. 0 Pre
BzZX {’,g ZTX SA BYX .40 sets
82, 1823°f§’3 2 71X 108 105 | KBL 03 w0p | K3 muts Wor Lo | o Nt e o
ZTX 1 B 10p KBL 02 30p | S50 Cm"l".‘aps 100 for £4.00 etc. istors, degaussin, 50p
iX 71X 10p P 04 30p ) Ceramic Conde; 10 tor £7.50 40 glass re . g, HT,
BZX 8406v8x1 1% 213 sp w02 30p Mixed Mounting Klr_lsers i 10 press ed switch £1.00
BZX 3852‘5‘,;3 3 lop ZTX g‘:% 13}: w%“ 15p ;&n&m it for Power .50 40 Pots to make switch £1
4v3, 6v2 v9, 5 15p densers 50p 10 Gun Swi 70p
w212 10p | GEC rem 20p 300 Resistors £ 5 Tub: witches £1.50
D 10p each wransform ote panel. Main 150 Electrolyti 1.50 1 ¢ Bases sop
ytics £ 000 D
i 10p A TR cve k‘Tl“le”Be'; T SN 10BN Rotsat D £200 E‘:““ﬁ;d £ G, P ey
Col ete 76/3; atic iscl 5 n
CV 8617 2():7 li!er l'ﬂ-ﬂsformer £ AT 2076§5§ 7 100 Diodes o 5 fe 40p Jungfe %‘p 600 gram £2.00
10p SA; 20v/1.5 tran: GEC split di or £1 2 ag 5Kg £1.00
s 195, 3919 e I e, £1.50 L A
SA_ £3 | Mullar d33/11 LOPTI £10 N DZ c ZOmP;B;:i:‘;’{“gl“ spindles for audi £1.00
£2.50 [TO ORDE OMPONENTS Chois Mount ders o/ TVE3
R SEE BACK PA g’}rwll.(’ 100 mixed 20 for £1
GE Diodes, small » £2.50
for £1
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NEW PYE 725 line O/P panel with L.O.P.T. & Tripler £10.00 | 150/3500 0p
Thorn Mains Isolator unit for 70-804}. Ex-speaker £2 | 1800/4KV Sp
NEW GEC 20AX Power Supply Switch M £12.00 | 4.7nf/5KV 10p
OMPONENTS Complete new GEC portable chassis V1301 H/MIS01H with PB.U. 170/8KV 10p
i 1| ok r:
Field + J anel for GEC 3133/3135 £1.
TO ORDER SEE BACK PAGE GEC 21 ll(l)nﬂfe%aneel wnt&_t}?mffmer Sﬂ.% 5?3%%?(‘%\’ :g
E t +
[hornSpares | v i, 4 }G‘ye/CC%lLllsge:ul?:lreuon]; panet £12.00 | 1000/12KV 10p
2000 Frame panel 0% | PJe 713 IF panel and tuner £7.00 | 1200/12KV___ 1
9000 Cyclops panel £1.50| BY 255 ?"P PYe 713 Chioma £10.00 -Caps
8000/8500 timebase panel £8| BY 298 l"P Pye/Chelsea Timebase panel with LoPT £10.00 | 4707250 G11 10 for £15
8800 convergence panel g6 BY299 % | Pye 731 Frame Panel £5.00 | Thom 3500
BY 406 8P | Pye 731 Convergence Panel £5.00 | 175/100/100/350v £1.75
8500 convergence panel 6| By 527 20p | Pye 731 line O/P panel with transformer + tripler £12.00 | KT3/200/25/25/385v £1.00
4000 Chroma £20| BY 407a 10p | Pye 731 Chroma £10,00 | 300+300+150+100+50MFD
4000 Power supply £3| BY 602 10p | Pye Z’g% 121(-") alfxel + nnler h . :}&% 3;?220/35
3300 6 oo L table | XK 3102 Sop | Pye CDAI0S punkl e g0 | 130150 Boonovazos sz
£4.00 | 2500725 p
form £1.50 | XK 3123 50p EC portable chassls + LOPTI 2114 New ot
itachi ; Thorn 1613/1713 chassis 9.75 | 470/470/250v P
T605 1¥NPN T066 80v/6A  1op | Hitachi 2A/1500V metal case wire | 15, Tltmeter — case. 20,0000vol, fuse diode protected + logic | eo | A20r200/200/300v 70
9000 Sound output panel £1]°n P | test facility. 10meg/1200 volt 9.50 | 400/400/200v £1.7
3500 Focus unit £1.50 ZhAX L TELETEX DECODER 3%%8.%32“””" Do
. NEW MULLARD TELETEX
3500 Mains Trans 54 | OEC Degausing Panel 809 with | Decoder Panel (VM6230)  £15.00 | 1.C. SAA 5051 150/150/100/375v £1.5b
3500 2amp thermal cutout ~ 75p Panel 6101 £15.00 | 1.C. SAA 5042 3003001100/32/32/300v 2.00
3500 IF panel £2 Line Transformers Panel 6330 £15.00 | 1.C. SAA 5030 15 /2000/30v 50;5
3500 F 2 ! g3| G8 Symmetry Coil £2 [ G8 Tuner Unit + Panel £6.00 | 1.C. SAA 5020 etc. £18.00 oy t Thorn 00D4/013
rame pane G8 Trans. Philips £6 | G8 Convergence Panel 50/100/100/320v 00
3500 Line panel £3| G11 Split Diode £12.00 | (late ty £12.00 | 4040 Clock & %(715)/350 + 300/200/100/16/ £200
Di 20, it Di £10. 8 Power Suppls seg Re p v
3500 e o | T A e r stk 1% | G5 6 Sioping PBU £800 | 2Gp LED8S 300+300/300 £1,00
*port 3500 IF pane £1.50 | G8IF & Chroma £12.00 | 2 digit LED + 1.8 with panel + | 225+25/380 70
IC board with set of SN74LS  £1| Lead £3.00 | G8 Chroma £6.00 4511 £1.00 | 200/100/100/350v £1.
4000 Tube base £4 | GEC 2040 o 4700/63 £1.50 | 500/500/25v S0p
3500 Al pots spp | GEC 2110 £1.00 | G11 IF Detector £3.00 | 250/64 10p | 150/150/100/300v 750
Beam limi { g1.50 | Mullard AT 2036 £1.50 | G11 Selector gain module 8| 330070 S0p | 200/150/150/300v 1.
cam limiter panel -30| Py 169 Line Trans £3.00 | Complete CVC 825 Chassis (both 17100 5p ane
3500 Power panel with Y969  £1 Pye mono £3.00 | panels £40. 1/100 x 10 30p | CVC 40/2 Chassis, new £30,
3 Way regulated adaptor 240V Rank mono T704A £3.50 | AEC V/Cap Reslstor Unit UHF with 2/100 10p | complete ) .00
6V/7.5/9V/300mA £3.50 | CVC20 ITT £3.50 | IC SAS660 SAS670 £3. 4.7M/100 5p | CVC 820 Line O/P Panel
Rank/Toshiba preh unit CVC32 ITT £7.50 | Z714 RANK IF Panels 6MHz 1 L.C. 470/100 20p | CVC20 Mains Panel .00
0354 £9.50 | CVC800 Line Trans £6.00 | SL437F £3.00 [ 2000/100 70p | ITT 8 & 6 Push Button Unit £1.00
) : Z909B RANK IF Pancls 4700/100 75p | CMA 10 £2:00
2 banks of 3 PB unit. Pye 731 £2| GEC Portable G10T2041  £3.00 | Z0000 XA 7 Fase A 100 | SMA L o
4 Push button unit preh £1.00| OEC "‘}‘;‘"};“’-f‘fﬁgﬁr g'g TBA205B TCA2705Q £2.50 | 500/160 50p | CMA 30 £2.00
6 Push button VHF/UHF for EHT Split Diode Lea 2743 RANK TF Panel .1/250 Pulse Sp | CMA 40 £1.50
vicap. GEC-Decca type £7.00 | EHT Cable/Metre 20p | Export 5.5MHz 3L.C's G11 0.47/250 10p | CMC 102 £5.00
7 Push button for CVCS ITT £8.00 | =X Panel “14” Fidelity portable £ TBA750 £ SCI504P + 2,2 250v 10p | CMC 16 £4.00
sh button for 5 o Triplers SC9503P £1.50 3n3/250 AC. 10p [ CMC 38 £3.00
KT3 12 Push button unit £2, 8500 Triplers £6.50 | Pye G11 Front panel with / 20p | CMC 45 £1.50
KT3 (Export) 12 P.B.u £2 transducer, pots, tuner pots, 6 pb 39/ V 15p | CMC 47 £1.00
pol 11 TEZ Rank £3.00 : pors:
6 Push button Unit Thorn £1.00 | G9 Phili £4.00 | switch+lea 4n7/250 tested SKV 25p | CMC 52 £15
; ps ’ GEC V/cap VHF/UHF tuner and 91/25 35p [ CMC 57 £6.00
6 Push button Unit fits GEC GEC 2110 £4.00 IF+ soun O/P PC 706B3 91/400 30p | CMC 38 £8.00
& Decca etc. £6.00 | 3500 Thorn £3.50 £12.00 | 22/250 15p | CMC 59 58.00
6 Push button unit for GEC 2040 | 9000 Thorn £5 UEEO Line O/P PC 659B3 £6.00 | 47250 10p | CMC 67 £3.75
and ELC 1043/05 £6.00 | 9500 Thorn £4.50 -_,Ec Power Supply (Export) £10.00 | 100,250 CMC 6772 £4.00
Hearing aid unit £3 | 2040 GEC £3.50 | G11d ynamic correction panel  £6 | G11 470/250v £1.75 | CMC 68 £4.00
5 7 7.00 GEC TVM25 Tripler £2.00 | CVC 20 Front panel with sliders + GEC600/250 60p | CMD 12 £10
8 E}Sh ”“f""'l‘, ‘é“/“U"YE e B 901 Universal Tripler £500 | mains input panel T0230 & v 32 £500
mps for P.B./Unit P [ TVK 76/9 £3.00 UTT 800/ CMD 33 {
8 Philips (Mull: ith with sliders: complete with lamp ass! 32/300 20p | CMD 40 £5.00
Mains Droppers G8 Philips (Mullard) with cap - + poss tls | 3730 5p | CMD 41 £5.00
G8 2R2+68R EL25| %0100 £4.50 | CVC 5 Mainsonjoff + Spos  £2 [ §/350 8p | CMF 25 £2.00
G8 47R 15 watt 75p Grundig TVK 52 52:50 BmversL:Jil l}:ocus Fits Pye, Thorn and 11127/:2/%50\' :g: cm 121(6) g%
ecca Units. 5 C o
Pye 731 3+56+27R S0p | {1TBQ Pye 731 £3.00 | T'arve Type 75p | 167350 25p | EMH 10 £1.50
Pye 3R5/1SR/45R S0p [ 1ITHY £4.00 | Decca Small 75p | 337350 20p | CMH 31 £1.00
Thorn 50/17/1K5 £1.00 | D22 for Pye 18" colour KT3 Focus Unit 75p 0/35 10p | CMK 12 (untested) £4.00
120/20/20/48/117 £1.00 | portable £4.00 | K30 FocusPot 75p | 220/350 30p | CMK 30 (untested) £4.00
LP 1193/63 £4.00 | CVC 32 Focus Unit 300/350 40p | CMN 20 £1.50
270/10/6 for Thorn 4000 S0p
BG 100/41 £3.25 | Focus Rod 250 | 4007350 S0p | CMN 21 £1.50
18/320/70/39 £L.10 | BG 100761 £3.25 | Gl1 focus £2.00 | 10/375 10p | CMN £1,00
Thorn 50-40R-1K5 S0p | KT3 BG200/43 £3.50 gfcl"dSmall for use with Split o0 22/375 ;gp CMN 45 52233
Ae Socket & Lead iode p | 220/38 p | CMP 10
GE SO(I:T%' Phil?a . T/text ultrasonic rec'r panel £14.00 VI 0p 330/385 CVC 820HT son | SMp 1 500
C, ITT, Philips, Pye P | Video cassette lamps on lead. Remo TV12SP op | 0.1/400 15p | EMP 40 £200
734 Thorn £1| 12-14V. 50p or 3 for £1.00 | TS 50p | KT3 EJW .39/400 20p | CMS 11 5200
Rank Toshiba Tube Bases 30p | 20 for £5.00 200 for £25.00 | T3 50p | .56K/400v 20p | CMS 40 £2.00
Speakers GEC38 touc,h unit assy complete TVi18 wog 4700pf/400 10p | CMU 12 £10.00
6x4 Gl1 250hm  70p | Withall LC's + pots £4.00 | Tv20 £1.00 | 20/ 10p | CMU 14 £8.00
Six23 oeE £1.0p | G11 E-W. coils £1.00 | TVas sop £j400 15p [ CMU 30 £7.00
80 ohm 7'0 G11 Transient Suppressors Thorn 14/1500 rec stick 33/400 20p | CMU 45 £7.00
5x3 onm P | 245V 10 for £1.00 | 16 Button KeyPad 1100 + * + #+ 400/400 40p | CMZ 30 £5.00
5x3 30 ohm 50P | G11 Scan Coils £5.00 | 4 blank (Cherry) £3.00 | 394K/200V 20p | GMA £5.00
5%3 35 ohm 70P | G11 100K tunerpots 12 for £1 220/450 40p [ GMC 120 £2.50
6x4 15 ohm £1.00 KT3 IF | po! £6.00 Condeasers \47/500 25p MR £5,00
7x3 70 ohm  £1.00 . pane 470/16 6p | 0.1/600 15p | TMN 2 £2.00
5x3 8ohm  70p [ KT3 line OSC transformer — £1 1 150016 200 [ 6477600 15p | vCa 20 £10
7x3 160hm  £1.00 | KT3/K30 infra-red receiver Samnie 2% | 004771000 109 | VCA 21 £10.00
g" ga lg "::: ::gx K30 drawer unit with IC's 15000/16 sopf 0 011/(1)880 l% mg gg £5.00
o di fircs £1.50 | (home) ) £10 | 3300/18 20p | 15/1000 20p | VMC 24 + 45 £4.00
 cia 3 ohm £l'50 K30 drawer unit with IC's 47/25 S5p | 477250V A.C. 10p C 51 £5.00
gg, s A L3% | (expory) £10 | 470/25 Sp | [001K/1250 10p Hand Sets
i cla @h P | KT3 AE Sockets 25p | 680/25 . 5P | 0.0047/1500 10p | Transducer Hand Set Insert, crystal,
¥ dia Slohmm 5P | KT3 receiver panel £8 | 1000/25 Radial 10p [ G05/1500 10p | wransducer, SAA 1124 & lead = £3.50
4 sq. 150hm 759 | KT3 line driver transformer ~ Sop | 1500723 10p | '0105/1500 10p | 8 CH U]trasomc GEC Full Remote
KT3 speaker 5P| Decca 80/100 IF panel €5 | 3300125 20p | 1n8/1500 15p | C2014H/C221 £15.00
3" dia 15 ohm 60p 4700/25 25p 2n0/1500 10p | New Replacemem for G11 Ultrasonic
i NPN PNP 80V 6 Amp TO66 O.P. | 5000173 75p | 3non00 165 | New Replac psonich
OF-550 1op | Jrans. pair 25p | 3500/30 209 | Gil. 1100071500 5P | Thom 4000 insert with 7 butions £5.00
5 button touch tuner BBCI/Z 470/35 6p | 01/1600 15p | Decca RC 11 4.00
OS5 109 | ITV1/2 video with ic SAS 5601/ 2200135 e | G, 8200/2KV 15p | Decca RC 12 $14.00
Diodes 570T ) . 100/40 5P| 0.1/2K GI1 Infra-red full teletext £19.00
BY 127 10p | Control panel 5 sliders + mains 220/40 Sp 10n/2KV 15p | C11 Ultrasonic full teletext for G26¢
BY 133 10p | lead ) £1.50 | 400740 e | 3002k 15p | 674/02 and G22¢
BY 134 10p | G11 8 touch button unit replaces }g(s)gﬁg 2% 0 OOlS/%KV } 66/02 o 5&%
g¥ igg ﬁp (';l:bé E e base unit for 820 £241 2500140 25p | gaisRy 15p gagn‘;mll;:?;a}}r/gi ansmitter - To00
BY 179 40p | Euro chassis £4.00 | 199050 is"ll; 20012KY 1%p GDInatron-Full remote CTV 62,63,
Dvgisd 2%p | GEC Line O/P Trans. & Rec Stick | 2000/50 2p | ZRky 10p | Hitachi infra red handset i
BY 187 p | for Portabl 3000/50 25p | an7/2KV 15p | Philips full remote KT3, 16C928/
BY 190 40p | CVC 20/25/30/35/40 decoder 3300/50 25p | Srasky 15p | 200854 258 S0k k12 26C 707
BY 198 100 | BVE 20/25/30/35/40 decoder 0.0082/2500 15p } 1ST 66K 1826 HEPC)
BY 204/4 8p | panel (untested) £5 | Infra Red and Ultrasonic G11 Teletext Decoder Panel £30 | GlL.Full remote top button
Pl RANK & ITT Mains Remote On-Off Switch (720R) £1.50 | assy.
BYg200 8p | CVC 40/45 IF panel £5 | RANK & ITT Mains Remote Switch 2865 ohm £150 | GI1, Full remote repair service
BY 208/800 8p | 40K Transducer S0P | RANK & ITT Remote Switch 2800 ohm £1.50 gxcmﬂse unit) £12.00
BY 210/400 Sp | PHILIPS NE511IN £1.20 Gl 1 Mains Switch s0p infra red full remote 9 channel
BY 210/800 10p | LM337M Reg. 30p  Mains Switch 25p | for 0 CP260S i
BY 223 60p | 20 GEC Black Spark Gaps £1.00 Mains Switch 4 amp 3% Philips infra re remote 1200
BY 224/600: 4.8A/600v bndgeSOp G11 Line Driver Transformer 35p KT3 Mainswitch £1. f(h'?gn?(l) %J‘;gOBCPZ(SOét 1290
BY 226 15p THORN Rotary Mains Switch S0p | K320 et Daron Ki £15.00
BY 227 15p | KT3 Front Panel Control G8 Mains Switc 75p KT3/K30 Full re mote £15.00
BY 228 20p { Assy. £2.50 | Thyristor 600/4 amp C106/2 - 24p KT3 Power supply 54:00
BY 229/400 30p.{ BTW 30/50 Sop Gl, lr nPr {e:P RSelg]ki Tg[r?slézg‘o:;"'r%gZO ange 2533 Hitachi 8 button unit with r&slstor£7
International Rectifier EHT Diodes G770/HV34 6KV 3for 8p | CVC 5 Mains on/off unit. Last year m:
6A/600V Stud Diodes 20p BTW 92/800R £3 | +250K+ 100K+ 500K+ 50K+ 500K Pot on Panel £2.00 | GEC infra-red %ﬁg o T
6A/1000V Stud Diodes 20p 25A473 PNP C/P 10p | Thorn 12 or 24 volt battery convertor for portable colour T/V £12.00 push pa

10p each




Tuner Units SAAI272 £3.
OB Tuner £7 s E N D z SAA1276 ss.g SN76l 13AN sf),l, MIE13005 m
or Hitachi 6 push button i i
G phbuton COMPONENTS | sanso  ziso | ovels S| SnkmnRos
g{ig 12&;) (}’(’/Cap £6 63 Bishopsteignton, SAAS012A £500 | SN76226 £1.00 '
ELC1043/ (AEG) £6 Shoeburyness, ESSEX §S3 8AF SAAS020 £3,50 | SN76227N 60p Transistors
/05 Mullard £6.00 SAME DAY SERVICE SN76228N A1222 15
ELC1043 (Ex Panel) £375 i SV 500 ? o0 | AL223 15p
eI " 50 All items subject to availabllity. SAAS5040 £350 | SN76270 £1.00 | 106 »
ELC2000 o0 No Accounts : No Credit Cards SAASO40A a0 | SN76332N % | aci2t 15
ELC2004 £10.00 Postal Order/Cheque with order SAAS5050 £3.50 [ gN76545 £3.50 | AC124 15p
ELC2006 £10.00 Add 15% VAT, then £1 Postage SAF1032p £2.50 | SN76546 £1.00 | AC128 15p
GEC Tuner \;5/%57Hnachl After Add Postage for overseas SAF1039 £2.00 | SN76550 30p | ACIY 15p
Dol s Caliers: To shop at 212 London Rd., SAS560 £200 | SN76552 30p | ACLS1 15p
v o Southend. Tel, 0702-332992 225660 £1.00 | SN76570 £1. ACI131 15p
U321 g6 | Open 9-1/2.30-6. GVMT + school orders accepted on official S670 Lo EOINT6020 Shp | ACL38 15p
U341 UHF £7.00 headings add 10% handling charge. SL901H £5.00 | SN76630 50p | ACL52 15p
ZTREE £ THORNT SL918 £6.20 | SN76660N 40p [ ACI153K 15p
. 400 4P.B. Mech. Tuner | BFR39 15p | TA7122 £1.15 | SN76620AN S0p
U.V. 411 Tuner £10.00 | THOR BFR52 gl ACIHZK 15p
El a0 HORN 1500 4P.B. Mech. Tuner P | TAA320A SN76666 £1.00 | AC
E /05 Thom £5.90 | THORN 1590 4P.B. Mech, Tuncr | BFR79 15p S0P | SN76705N £1 169 15p
mall V/Cap Mitsumi BERA TAA470 £1.50 AC176 15
Small £4.06 | THORN 3500 4P.B  Mech. Tuner 1 15p | TaaAso 75p | SNT6TU7N 75p o
vHE oy THORN 8000 4P.B. Mech. Tuner | BFR87 10p 5P | SN76708AN 75p | RCI76K 15
G8 Tuner 00 | THORN 8500 Mech. Tuner BFS60 10p [ TAAGIIE £1.5 | SN76720 £1.00 | ACIT8K 15
uner £6.00 £4.00 each | BRC-M-200 40p TAA621 £2,00 UA783P3C 4 ACI7Y 15p
{zg:?rllf g};gary Tuners Sanygs%o Do La : BRC-M-300 sop | TAAG66! £1.75 | BTI00A/02 433 ACI86 15p
ela mes
6003 Bush V/Cap Tuner  £10.00 DLIOA 80p DL600 £1.00 328 5(3)(3,2 517 38 3?161471 s ggi‘g/l(m » Qg}ggx i
tr~;‘sx13=)-umr/vm Varicap (old 500 gs 7((())(;(1 Type) £1 | BTT822 £1.00 | TA7120p ﬁ TBAS40Q 513‘5)8 ACI88K ::p
A L K f 4 p
Mosfit UHF/VHF (new type) £8.00 | UDLI1 or gg%ls/w_zsm nl'gg B % | Ao 100 | ADI#2 pris
SONY 1400KV Tuner unit £3.50 | KT 3 Luminence B ; LT60/AR avp | TCAZIQ f1-00| AD1as P
e e s K 6218 £1.50 | TA7609P sop | TCA640 £1.00 | AD149 Sop
o1 O0K e N uminance Delay Line (CVC 45) BTT8124 £1.00 TCA660 £1.00 | AD
pots + cursors NO 10x630ma fuse 25 00 | TBAL20A 40p 0| Apsy 62 perite
TUNER £1.00 | [ox830ma p | BTT8224 £1.00 | 1p%150As on | ICA270s £1.00 | AF139 25p
HITACHI 20 Turn Pot 40p S0p [ CA270AE 50p P [ TCA2705Q £1.00 | AF181 £1.00
10%3.15 fuse 50p 7 TBAI120SA 40p
U321 on panel £6.00 | 19X315 fu CA270CW Sp | pp 0B s | TCAT40 £1.00 | AF239 25p
Tuner unit VHS Sylvania GTR LiEs 80p | CA270CE 50p P | TCA800 £2.00 | AF367 25p
Videon MTS 900 £2. L0z jamp 80p [ CA920AE £1.00 | IBAI20SB 40p | TCAB830 £1.00 [ ALI02 £1.75
Mullard Video Modulator. o 80p | CA1310 Sop iiA12059 HILJ TCEP100 £2.25 | BCl61 p
r&""“‘“"“ video tape recorders, é%llSJAS Fuses £1.70 | CA3065Q s0p | TBAI20U 75p | TCE120CQ £1.00 | BD507 50p
cameras, video games, closed Ax Joint 15p [ CA3089Q s0p | TBAI20Q 30p | TDA440Q £1.00 | BD509 30p
circuit T/V, C.C.LR system. Data Co-Ax Belling Lee Plug 12p | CA3094AE sop | TBAI20C 40p | TDAIOO3A £1.00 | BD510
supplied. £10.00 | Co-Ax Splitter £1.00 | CA3123 4p | TBAl441 £1.00 | TDA10I0 £1.00 [ BDs17 o
VT 100 Sound Tuner Kit. TV. UHF Modulator CCIR £3.00 | CA3146 £1.00 | TBA23I 75p | TDA1060A £1.50 | BD519 0
Viosound. The latest design in low Infra Red Emitting Diode 20p | CA3189 40p | TBA395Q 50p | TDAL072 1| BDS34 =Y
zgdsg uﬁ‘;ted with DNR, RF output 2%2}18:’14 Small Neon Lamps GEC' | CBF16848 s0p | TBA396Q £1,00 | TDAIISI 30p [ BDS3s ;g:
ilips 5 ]
Sylvania UHF VHF F6013 (Flts Mullard 5 Watt Amps. LP1162 ga%a&;oz 353: $32228P £1738 }:82]1};8 :}83 gggg;o o
Syl?/kal)ua Fo003 fs.:.(:‘)) New 75p | HA119 40p | TBA1440C £1.00 | TDAI327A £1.00 | BD610 ﬁ
Sylvania UHF F4720B £6.00 ., T.V. Tubes EQ} f;(2)3 i %BMBOQ e | ThA 2| B A
Syivania VHF 900 £6.00 | 12" A31/300 Hitachi g0 | RALS 4p | TBAS20 £200 | TDAZ003 Rop] B D76 30p
B e mer 15" A3/170W Htachi e | HEFIC :A 10p PA530 £2.00 | TDA2004 £2 | BD678 S0p
ool 54,00 | 18" Hitachi PIL tube with scan F 10p BAS540 £1.00 | TDA2010 £1.00 | BD68I 25p
S uner DX 175-220MHe coils 470 KCB22°TC03 25 | HEF4053B 30p | TBASS0Q £1.75 | TDA2140 £3.50 | BD8O7 20p
‘Auto Changeover 25100 2 M913 £2.00 | TBA560CQ £200 | TDA2030 £2.00 | BD826 S0p
5000 Thors Tuner on Panel £7.00 Integrated Circuits M1024=SAA £200 | TBAS70 £1.50 | TDA2525 £1.00 | BDY48
D.P.D.T. switch Black knob: ACT76003 1.50 | M1025=SAA £2.00 TBAG625 S0p TDA2640 £2.00 { BDX75 2
Chassis or PCB mount 4p | AM251S23PC 10p | MC476p £1.00 | TBA641 £2.00 | TDA2522 £1.00 | BDX32 £1.2
each or 40 for £1. BAV40 40p M(C:1307 75p | TBAG651 £200 | TDA2530 £1.50 | BF115 20p
MCI1312 TBA673 I. TDA25 :
BF694 10p | 25C2122A £1.00 [ BC365 10p | MC1330 75p | TBA720A :n.g TDAZSi(Z) “833 ggi 5; i()p
BF758 30p | 25C2229 15p | BC384 10p | MC1349 s0p | TBA750Q £1.50 | TDA2541 1.00 | BF137 zop
BF760 30p | 25C7350 15p | BC394 10p | MC1352 £1.00 | TBA780 £1,50 | TDA2571AQ £250 | BFI57 "
BFT34 15p | 25D180 TO3 80v/ BC413 10p | MC1358 £1.00 | TBASOO s0p | TDA2575A £1.00 | BFI60 200
BFT43 10p [ 6A 15p | BC414 10p | MC14002 15p | TBABIOAS 60p | TDA2581 £2.5 | BF16] zo'J
BFT84 8p | 25D200 £2.00 | BCal6 10p | MC14013 25p | TBASLOS 60p | TDA25% £1.00 | BF164 63;
BFWI1 20p [ 2SK30A 10p | BC440 30p | MC14016 25p | TBA820 60p | TDA2593 £1.00 | BF179 3
BFX29 30p [ BC107 10p | BC4s4 10p | MC14066 30p { TBA890 £1.00 | TDA2560 S0p | BF180 209
BFX84 25p | BC108 10p | BC455 10p | MC14514 50p [ TBA90O £1.50 | TDA2600 £5.00 | BF18] zo'J
BFYS0 15p | BC109 sp | BC456 10p | MC1748 80p | TBA920 £1.50 | TDA2611 £1.00 | BFIg2 209
BFY52 20p | BCI13 10p | BC460 25p | MEM4956 £1.00 | TBA920Q £1.50 | TDA2653 £1.00 | BF184 zo'J
BFY90) 25p | BC114 10p [ BC462 10p | ML231 £2.50 | TBA950 £1.50 | TDA2002 £1.00 | BF194 10p
BLY49 25p | BC115 10p | BC463 10p | ML236E £1.50 | TBA990Q £1.00 | TDA2640 £2.00 | BF195 10p
BPW41 25p | BC116 10p | BC478 10p | ML237B £1.50 | TMSI000NL £4.00 | TDA2680 £1.00 | BF196 10p
BRC116 25p | BC117 20p | BC527 10p | ML238B £4.00 | TMS1943 TDA269) £1.00 | BF197 10'J
BRX43 15p | BC119 20p [ BC532 10p | ML239 £3.00 | (clockchip) £1.00 | TDA2593 £1.00 | BFI98 12p
BRX48X 10p | BC125 10p | BC546 10p | MM5387 £1.00 | TMS9980 £4.00 | TDA3190 £1.00 | BF199 10p
BRY56 BC126 10p | BC547 10p | MMS5611 £1.00 | TMS9901 £1.00 | TDA3560 £4.00 | BF200 zgs
BSS68 10p | BC139 10p | BC548 10p | MM5840 75p | TMS2716JL £1.00 | TDA3571Q £1.50 | BF222 1
BSY79 10p | BC140 30p | BC556 10p | N64100 £1.00 | TMS3529 £1.00 | TDA9403 £3.00 | BF224 1?
g%‘gf)a 10p [ BC141 25p | BCS57 10p | NES45B (Dolby) ~ 75p | TMS4014 70p | TDA3651AQ £3 | BF238 200
s 20p | BC143 25p | BC558 10p | NES55P 60p | TX-012 £1.00 | SN74LS 125AN 30p | BF240 pis
B&? 17p | BC147 10p | BC559 10p | NE555 60p | TMS9902 £120 | SN7415248 5 BF244 o
BSX20 ie BCL48 10p | BC635 10p] IL1 0p | ULN2216 75p | SILAST6 53: BF245b ;g:
TCESS 00 c1§9 10p | BCX31 ~ 25p| OPT600 20p | SN29848 50p | SNI686ING 50p [ BF256 10p
INO3G b | BC153 10p | BCX32/36 Pair  75p | OPT601 20p | SN29770BN £1.00 | SN16862AN £1.00 | BF257 20p
INZ221 #p | BC134 10p | BCX32 25p | SAA6L1 s0p | SN29771BN £1.00 | SNL6964AN S0p | BF258 25
IN2I22 gp | BC157a 10p | BD116 25p [ SAA661 £1.75 | SN29772BN £1.00 | SN29764AN £1.00 | BF262 15
N2 10p | BCIS8 10p | BDI24 s0p [ sAA1020 £4.00 | SN7402N £1 [ UAT21 40p | BF263 25
2N3055 40p | BC159 10p | BD124 (metal) ~ 60p | SAA1021 £4.00 | SN7472N £1 | UAT7300 40p BF264p 1sp
2N3566 10p [ BC160/16 25p | BDI30Y 25p | SAA1024 £2.50 | SN74107 £1.00 | RGP30G 10p | BF271 10p
%:gzoz 10p | BC171 10p [ BD131 30p [ SAA1025 £2.50 | SN74167 70p | MPSAl4 10p | BF273 IOP
G 11 10p | BC172 10p | BD132/238 30p | SAA1073 £3.00 | SN7472N 20p | MPSA43 1 BF274 o
N3583 Sop | BC173 10p [ BD135 25p [ SAA1074 £3.00 | SN75108AN M & o
2N3904 15p | BC172 100 | BDI%% P . £1.09 ) EMII3005 30p  BF324 25p
IN4355 100 | BC183 100 30p | SAAIL07S £3.00 | SN76001 £1.00 | MIESIT 25p | BF337 S0p
IN423> s1.00 [ Beisa 105 | BDI38 30p | SAAI1124 £2.00 | SN76003 £1.00 | MIE340 28p | BF355 30p
IN4444 £1.00 | BC204 10p | BDI76 25p [ sAA1130 £2.50 | SN76013ND £1.50 | MIE660 25p | BF362 20p
5N5296 40p | BC207 10p | BDI82 £1.00 [ SAAL174 £3.00 | SN76018 £1.00 | MIE661 25p | BF363 15p
IN5983 30p | BC212 10p | BD183 70p | SAAL176 £3.00 | SN76008 £1.00 | MIE3055 £1.00 | BF367 15,
IN6099 20p | BC213 10p | BD202 60p [ SAA1250 £3.00 | SN76023N £1.50 | MIE2801 30p | BF391 15
2N6109 40p [ BC214 10p | BD204 60p [ SAA1251 £4.00 SN76033 £1.50 BF394 1 >
2N6130 Sop | BC237 19p [ BD221 20p Fil - 5
IN6133 3 BCI38 2 ters G8 Degausing 35p BF419 30p
0p 8p | BD222 30p | 5-5SMHz TV Crystals B
2N6348 20p | BC239 10p | BD228 30p | 6MHz BLY49 50p Y F423 15p
INE399 10p | BCZ50 He st S0 | BFUAsSK b | 1.C. Heat Sink 20 for £1 | 4MHz BF448 30p
27X 2N6099 on BC251 100 | Boo3s o 20XTOS5 Heat Sink £1.00 | 4.433-619 BF450 20p
heat sink s0p [ BC252 10p | Bioae P Thyristors CVC 9 power supply 6MHz BE4SH 30p
VL 200 | BCo62 10 3 30p | BT151/800 80p | board s 8.867238 BF459 30p
25B407 Sanyo BC263b 20p | BD239 15p | TD3F800 2180 | VE 20/2 mains Lar, BF468 30p
o8 10p | BC294 305 | BD243c 30p | BT106 Plastic 30p | panel 200) e satsmall BF469 30p
2SB474 30p | BG298 10p | BD244 S0p | BT106 Metal £1.20 YTT Mains Filter .1/250v/ S0p each BF470 20p
25B566 10p | BC300 30p | BD250a 30p [ BT119 £1.00 | 20 10 45 chassis 50p | SEC Power Panel BF480 5
53C381 10p | BG301 30p | BD252 20p | BT120 £1.00 to 45 chassis S0p | Ty1 (6 Thermistor B e
e b IBC30L BRC4443 75p | Pots 10 k with Switch 25p F594 10p
p 30p | BD253B 50p | P | bote 47 k with Swi PT34 New £1.00 BF597
25C515 10p | BC307 7p | BD331 20p | G11 Thyristor 60p (Pots 47 k with Switch 25p 1%
25C732 10p | BE308 7p | BD332 20p | Decea 80-100 60p | Mullard Surface Wave
25¢733 10p | B39 10p | BD373b 2p [ 2Nd4dd £1,08 } Filicr RW 153P Colour 1-C. Holders
25C1030 £1.00 | BC327 10p | BD416 25p Thermistors ivAEien 40p S T
2SC1172A iop | BG328 10p | BD433 25p | valios sop | Mullard Surface Wave 40 Pin x 4 £1.0¢ 16 Pin x 10 £1.00
25C117 10p | BC328/338 pair 15p | BD437 25p | ITTP7266312 15p Filter RW 154 Colour 42 P_ln x5 £1.00 18 Pin x 10 £1.00
25C1419 20p | BC337 10p | BD439 50p | PTH451 AOR 15p | TV Filter 40p [ 28 Pin x5 80p 28 Pin x4 £1.00
%${536 20p [ BC338 10p | BDS01 30p | PT37P Fits Pye & PT34  20p | G11 Line Scan 16 Pin x 10 70p  8Pinx 10 S0p
25C172s Ao IS, o] 30| Degausing Thermistor (its | P.CB; £1.00 | 24 Pin X5 Jop 16PnGIL  eachilp
p G11 Power Suppl n X
28C2073 8p | BC350 20p | BF871 30p GEc Do)uble Thermistor 75'1; P.C.B. L5 £2,00 | 18 Pin x 10 80p

iv
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