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SAVE EVEN MORE!

THE TELEVISION
FILM SERVICE

So many satistied customers have been delighted with this
award-winning film service that the economies made are
now being passed on to you in the torm of substantial price
reductions You can now save up to 75p on last year's prices
For 36 successful Superprints you pay only £2 95 inc. VAT
Compare this with last year's £3 70 and with the prices in
the shops. Postage and packing is 30p extra as before
Here is the new price range —and remember, Superprints
give you 30 per cent more picture area than standard
prints at no extra charge

No. of Superprints Price (inc. VAT)
12-15 £1.65

=

PLUS P/P
24 €220
36 €295 30p extra
RELIABILITY AND QUALITY

All our colour prints are made on Kodak Luxury
Lustre paper Prints have square corners and are
borderless to give you maximum picture area All
prints are checked at every processing stage for
accurate colour reproduction in a laboratory which
isthe winner of {ive recent successive Kodak Gold
Awards for Quality No other processing laboratory
has been able to match thisrecord. After allowing
for postal and peak-period delays. you should
normally expect your prints atter seven to ten days

ALL YOU HAVE TO DO
Send any make of colour print film together with your
cheque or postal order inside the Freepost envelope SPECIAL FILM OFFER

enclosed with this issue Ortill inthe coupon below and
send together with your film and remittance in a strong
envelope to: Television Film Service, FREEPOST Wattord
WDI 8FP Half-frame films are welcome, and these are

Films from the high-resolution emulsion ‘ColorFast’ range
are available to all readers at highly competitive prices.
And when you order three, you get another FREE.

charged at double the full-frame price 110/24, 126/24, 135/24 £140 each .OR 4 for price of
3—54.20. Konica disc £1.60 OR 4 for price of 3—54.80.

PERSONALISED SERVICE 135/36 £1.80 OR 4 for price of 3—£540.

Readers know we care tor their prints. If you have any SPECIAL ALBUM OFFER

queries, contact our service's ten-line switchboard: - . .

(01)953 9911 An attractive flip-type album, padded in black with gold

embossing and holding 100 Supersize prints (in the shops
£575) is oftered to readers for only £3 99 inc. p&p

All prices are correct at the time of going to press and are for UK readers
only.

To: Television Filin Service, FREEPOST, Watford WD1 8FP

From: Television Film Service
FREEPOST, Watford WD1 8FP.

2 ] Name _ = I
“Print my enclosed film |

, Address
Rush me 0f 110/24. ___ of 126/24. |
I of 135/24 of 135/36 ___of Disc/15 film I

l “Rush me album(s)
for which I enclose cheque/PQ payable to Television g I
Approx. sizes of Superprints: I Film Service - B I
6"x4" (35mm) 5%"x4” (110, , Tyg Post Code
Disc and 135 Halt Framey'x4" 2y, Lo~ __wEwe o |
MAKE Al "ME e w nly accept your tiim on the strict undetstariding that our hability in the case of loss or damage will not exceed the replacement cost I the unexposed him
h . P A TS T DIt ted 1o the UK Choice of matenals at our discretion The Telavision Film Service s perated in as anon with

it 1 g Way Borehamwood Herts WD6 2AZ Otter expires 31/3/86
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COPYRIGHT

©IPC Magazines Limited, 1985, 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

Al 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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Leader

Teletopics
News, comment and developments.

TV Fault Finding
TV fault reports and servicing hints from Mick Dutton,
Jim Rainey, Malcolm Burrell, Michael Pitt, Philip Blundell,
Eng. Tech., Brian Renforth, A. Davies and Geoff Fardon.

Servicing Notes on the Toshiba V9600

Mainly the mechanical problems that occur with this
popular VCR.

Guide to Satellite TV Reception, Part 2
An outline of the main features of the receiver unit,
with notes on performance requirements.

John Coombes

Hugh Cocks

Unscrambling Canal Plus Sotires Elefthériou
Europe’s first pay-TV broadcast service started last
November. The signal scrambling system used has led to
various successlul attempts at decoding.

Servicing the Hitachi NP8CQ Chassis
This very reliable chassis was used in a number of
Hitachi, GEC and Expert models. Some problems,
particularly on sets with remote control, can
nevertheless be difficult to deal with.

David Botto

Book Review

“Servicing Personal Computers”, recently published by
Newnes Technical Books.

VHS VCR Audio/Control Heads

How to adjust and if necessary replace the audio/
control head assemblies used in VHS machines.

Derek Snefling

Sid’s Secret Weapon

Amongst other problems Les comes up a jainst that
Ferguson colour portable with a thyristor line timebase.

Les Lawry-Johns

Letters
Next Month in Television

Design of the FS Tube Eugene Trundle
The design of the FS tube presented tricky engineering
problems. A lock at these difficulties and the advantages
of the new tubes.

VCR Clinic

Fault reports fram Philip Blundell, Eng. Tech., Steve
Beeching, T. Eng., Derek Snelling, Dewi James, C. T.
Marden and Michael J. Cousins, T. Eng.

Long-distance Television Roger Buinney

Reports on DX conditions and reception and news from
abroad.

Service Bureau
Test Case 270

OUR NEXT ISSUE DATED JULY WILL
BE PUBLISHED ON JUNE 19
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MANOR SUPPLIES

MKV PAL COLOUR
TEST GENERATOR FOR TV & VCR.

88000000 csssnne
-

TEST
DEMDNSTRATIDNS
AT 172
WEST END LANE

®essccsocsn .
®s0scroccn

&3

Y% 40 different patterns and variations.

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

Y EBU colour bars, BBC colour bars, whole rasters & split

bars (specially useful for VCR service), white, yellow,

cyan, green, magenta, red, blue and black.

Chequerboard.

Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.

UHF modulator output plugs straight into receiver

aerial socket.

Additional video output for CCTV & VCR.

Facilities for sound output.

Easy to build kit, standard parts. Only 2 adjustments.

No special test equipment required.

Mains operated with stabilised power supply.

All kits fully guaranteed with back-up service.

Also available with VHF Modulator.

Price of Kit £70.00

Case (10" x6"x2V4") £7.40

Optional Sound Module (6MHz or 5.5MHz) £3.90

Built & Tegted in Case including Sound Module  £105.00

TSPECIAL TESTY
' .

REPORT Post/Packing £2.50
: ‘TELEVISION’ |

DEC. 1982 ! Add VAT 15% TO ALL PRICES

* %

L 2 2 b 2 2.

PAL C()LOUR BAR GENERATOR (Mk4)

mr 4TH SUCCESSFUL YEAR

oy
rebg

% Output at UHF, applied to receiver aerial socket.
v In addition to colour bars R-Y, B-Y etc.

% Cross-hatch, grey scale, peak white and black level.
Y% 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. CASE £7.40. BATT HOLDERS £2.80. MAINS
SUPPLY KIT £4.20 (Combined P&P £2.20).

MK 4 (BATTERY) BUILT & TESTED £58.00 + £2.20 P & P.

MK 4 (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.

GEC TELETEXT EXTERNAL ADAPTOR UNIT

Complete & ready for use. Infra-red remote control £130.00 p.p.
£3.00

TELETEXT EXTERNAL ADAPTOR KIT (Less case)

with cable remote control £120.00 p.p. £3.00

THORN TX10, teletext

Mullard Decorder panel + Interface £35.00 p.p. £1.80

THORN TX10, PHILIPS G11 PRESTEL

Mullard Units VM 6230, 6330 plus Line Coupler & Interface £60.00
p.p- £2.50

Goods available if in stock immediately over shop counter (Mail order
between 3 days and 1 week from receipt of order). ADD VAT 15%

TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

LOPTs, TRIPLERS, PANELS, TUNERS, SELECTORS ETC.
SPECIAL OFFER GEC-Hitachi 2055 Series Colour TV Chassis, New £38.00

glPF)ClAL OFFER Philirs, Pye KT3 Series infra-red remote control handsets
ex rental (untested) Teletext or normal versions available £2.50 p.p. 80p (5
for £={)Np p. £1.50).

THORN 9000 Fault Finding Guide £1.w£.p. 30&
SPECIAL OFFER NEW VALVES Branded makes £1.00 p.p. £80p
PCF80, PY88, PFL200, PCL84 FOUR for £2.00. PL504

EHS%RN T;:(ll%é?acia Control Panel incl. Infra Red Remote Control receiver
EH(% Ti(llgo Series Facia Control Panel with 8 position Channel Selector
PHILIPS UHF Modulator (Audio & Video Input) £15.00 p.p. £1.00.
SAW FILTER IF AMPL R PLUS TUNER complete and tested for T.V.
Sound & Vision. £28.50 pi:p. £1.20.
THORN TX9, TX10 Saw Filter IF Panel. £7.50 p.p. ggg
PAL DECODER KIT (Video to RGB) for Monitors £27.00 p.p. £1.00.
PAL ENCODER KIT (RGB to Video) £18.50 l).p. £1.30.
TELETEXT DECODERS New & Tested Mullard VM 6101 £30.00, Texas
XM11 moozgg £1.60
TELETEXT utton De-Luxe Handset with 5 yds Cable. £2.50 p.p. £1.20.
SV Stab. Power Supply £3.80 p.p. £1.20.
CROSS HATCH KIT, Aerial Input type, incl. T.V. sync. and UHF
Modulator, Battelz O%rated, also gives Peak White & Black Levels, can be
used for any set. £12.00 p.p. g%) Alum. Case £2.55, De Luxe Case £6.80
.p. £1.40.) ADDITIONAL GREY SCALE Kit £2.90 g]ﬁ 45p.

SIGNAL STRENGTH METER KIT £22.00 (VHF version £24.00).
Alum. Case £2.55. De Luxe Case £7.40 Fg £1.80.
CRT TESTER & REACTIVATOR or Colour & Mono_ with Panel
Meter Indicator — can be adapted for latest CRTs £28.60 p.p. £2.80.
BUSH A823 Convergence, Time Base Panels £5.00 each. p.p. £1.80.
BUSH 7718 BCo100 series IF Panel £5.00 p.&. 90p.
BUSH A816 IF Panei (Surplus) £1.00, 5 for £4.00.
GEC 2040 Convergence Panels, Decoder Panels, £1.50 p.p. £1.80.
GEC 2110 PANELS Frame £8.50 p.p. £1.40. Sound £2.50 p.p. 803
GEC 20AX Series Switch Mode Power Supply £5.00, IF-Decoder £12.50 p.p.

£1.80.

PYE 691-7 CDA Panels. Makers tested stock. £6.00 p.p. £1.45.

THORN TX9 Panels ex factor&) for small spares. Includes 1.Cs &

Semiconductors etc. £5.00 p.p. £2.00.

THORN TX9 Panels salvagd ex factory for spares incl. LOPT & Mains

Transformers. £10.00 p.p. £2.80.

THORN TX9 Panels ex factory salvaged complete cond. £20.00 (B.p. £2.80.

THORN TX10 T.B. Panels s;K/aFed ex factory. £15.00£).E. £3.00.

THORN TX10 IF/Decoder Panels salvaged ex factorz. 15.00 p.p. £2.00.

THORN 3000/3500 Powwpl; P.C.B. £3.50 pfg 1.00.

THORN 8000/8500 [F/D er Panels salvaged £3.20 p.Y. £1.80.

THORN 9000 IF/Decoder Panels Satvaged. £5.00 %p. £1.60.

THORN 9000 Series. Long &anel facia unit incl. 6 Position Channel Selector

& Loudspeaker £6.00 p.p. £2.00.

PHILIPS G8/G9 IF/Decoder Panels for small spares incl ICs £2.50 p.p. £1.60.

G11 PANELS, Ex Rental SCAN (incl LOPT) £28.00 p.p. £2.50.

G11 PANELS, Power, Frame, 1F, Decoder, £18.00 each. p.p. £2.00.

GRUNDIG 8630 Series Varicap Tuners £5.00 p.p. £1.00.

VARICAP. ELC1043/5 £7.80 ISCP 80£ Makers Controls PYE CT200 4PSN

£7.50, BUSH 4PSN £4.80, DECCA 4PSN £5.80, 6PSN £6.80 fg& 80p. etc.

BUSH “TOUCH TUNE* Varicap Control Z179, Z718 types £3.

VARICAP UHF-VHF ELC2! £9.80, BUSH £7.80 p.p. 90p.

VARICAP VHF PHILIPS, £6.90. ELC 1042 £7.90 p.p. B()E

UHF/625 TUNERS, many different ryges in stock. DECCA Bradford 5
sition, MULLARD uaosition £2.50, JAP Rotary £4.80 p.p. £1.80.

SOUND IF Panels £6.80 p.p. £1.00.

LOPT TESTER, Service Dept approved £15.90 p.ﬁ\. £1.20.

LOPTS New and guar. P/P Mono £1.35, Colour £1.50, Bobbins 80p.

BUSH 161 to 186 (twinpanel) .......... £5.90 R.B.M.A823 .

BUSH, MURPHY 774 series.... .£8. B.)

BUSH, MURPHY A816 series .

FERG., HMV, MARCONI, UL

p.p. 95p.

1400, 1500, 1590, 191 ......oovvveernnnn
THORN 1600, 1615, 1690, 1691
GEC 2000102038 series .................
GECseries1&2........
INDESIT 20/24EGB ...
ITT/KB VC200, 300 .
MURPHY 1910 to 2414 (twin panel) £5.
PHILIPS 170,210, 300series ........... £7
PYE, INVICTA, EKCO, FERR
368, 169, 569, 769 series ..
SPECIAL OF

DECCA 2024, 1700,2000, 2401 ...
GEC 2114}/3unior Fineline .
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S 320
KB VCELEVEN (003) .. o
KB VCl1 £2.80
OTHERS AVAILABLE, PRICES ON UEST. ALSO LOPTS.
TRIPLERS Full range available. Mono & Colour.
Special Offer: Thorn 8000 (2 lead) EHT Tray £2.80 p.p. 80p.
SDUCTORS suitable for G8, A823, Bradford etc. £1.50 p.lp. 60p.
6:3V CRT Boost Transformers for Colour & Mono £5.40 p.p. £1.20.
THORN TX10 focus control ss.soig&. 80p.
THORN 8000 mains input choke £6. R'IP £1.40.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
TELEVISION MAGAZINE PROJECT PARTS & REPLACEMENTS
STILL AVAILABLE

Telephone 01-794 8751, 794 7346

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
NEAR: W. Hampstsad Tube Stn. {Jubiles) 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
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**xx @OOD NEWS FOR YOU! x%x

: HUSSAIN CENTRAL T.V. LTD. NOW ALSO *

+ COLLECTING FROM RUMBELOWS TO OFFER *
YOU THE WIDEST CHOICES IN THE U.K.
AT THE LOWEST PRICES

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

STARBUY 22" TV.WORKING. ... from £8.00
................................................ from £5.00
PHILIPS G855022" FITTEDWITHREGUNNEDC.R.T. ... £28.00

*hkArk Ak xkx kA kxktxkx PRICESTOREMEMBER #* # # * * * A * Ak & * & & & %

LATEST T.V.’s NOW IN STOCK
H' G11 TELETEXT & REMOTE, ITT REMOTE CONTROL

*

* 4 4 N

% % % %
«
>
o)
o
C
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N
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C
Z
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m
)]
_|
m
o
= =OMUDMIO % % % % % % %

g DECCA 80/88/100 SERIES, THORN REMOTE CONTROL
S THORN 9800/9600/9000/8800/8500/8000
A SPECIAL OFFER ON WORKING TV.s | SPECIAL OFFER FOR UNTESTED TV.'s
| G8 550 22 £20.00 | G8 550  26'  £5.00
N G8 520 22" £15.00 | G8 550 22" £11.00
THORN 9000 20" £35.00 | G8 520 22  £9.00
THORN 8800 22 £30.00 | THORN 8500 19’ £15.00
C THORN 8500 19° £25.00 | THORN 8800 — £20.00
EGEC  FROM — £2500 | THORN 9000 — £28.00
N ABOVE PRICES BASED ON QUANTITY GEC ABOVE PﬁﬁE?MSED ON—QUANTleYzo.oo

& VHS VIDEOS WORKING - 1000's IN STOCK
A BRAND NEW 14" REMOTE CONTROL £100 H
BRAND NEW PYE 20", 22", 26"
WITH STEREO - TEXT - REMOTES

MANY MORE BARGAINS IN STOCK — PHONE AND HAVE
YOUR ORDER READY FOR COLLECTION. LORRY LOADS A
DIRECT FROM SOURCES DELIVERED TO YOUR DOOR. L

ALL SETS HAVE FIRST CLASS CABINETS

* NEWS FLASH «
G11 TUBES TESTED £20.00
A56-120 REGUNNED TUBES £15.00

HOT LINE BIRMINGHAM HOT LINE LONDON HOT LINE SOUTH WALES
021-622 1023 01-807 4090 0291-271000
021-622 1517 01-884 1314 UNIT 4,
48/52 PERSHORE STREET, CEDAR HOUSE, NOBEL ROAD, BULWARK INDUSTRIAL ESTATE,
BIRMINGHAM B5 4RR ELEY ESTATE, CHEPSTOW, GWENT
EDMONTON, LONDON

1. 8.6 & ¢ * Kk ok
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P. V. TUBES

HAVE MOVED
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE.

Just phone
r order
rough, we

do the rest.

Telephone: Accrington (0254
Accrington
Telex: 635562

0254

SUPPLIERS
OF TELEVISION COMPONENTS

36521
32611

riffin G (For P.V.)

TRADE COUNTER OPEN MON-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
ELC1043-05 8.40 | Onvoff gen. purpose 4A 75 ' KT3 posistol 1.50 COMPONENTS
ELC1043-06 8.40 | 6B oo 1.38 LOTS OF NEW THINGS! Mains Mmtync 255/ 280 (e -
£L.C2003 16.50 | G11 on/oft 1.58 Selector unit Mod. 933 13.42 | IR 9
Philips G8/G9 10.50 | G11 on/off remote 1.58 | Decca speaker 8R 3.75 | Onjoff switch Mod. 933 3.20 |90° transductor 2.60
Philips G11 (U321) 8.50 | Gen. purpose rotary 66 | B+K tube bases Dynascan Tripler 10.65 | Thom 1591 speakers sm 6.20
a2z U gé%ng:o%o 1% |No.3 950 No.13  11.11 | Luminance chroma panel no g 6.20
R uie 2
Rank T20 13.00 | Thom 1591 push onoft 290 [No.6 1108 No.23  13.86 | U321 IF madule 13:50 | Thom 1500 controls &
R‘ank t%merzgutt‘ons? - % No.8 10.08 goGn% panell 12353 3F§2:1(“mnt"e ‘?712:( |'n§:gn"331 1k5 iig
1V x W 2'x V', 2'x "x 34" speake! und panel H s control Thom/ d
PUSH BUTTON ASS. Rank drive cams 15 L527 e EL ": Power panel 10.60 | Thom 9000 focus unit 5.95
Decca 4 way 6.88 | GEC 2110 tuner neons 20 | C12 computer cass. Mains input panel 1430 | o0 foous unit o
6 way 1.90 | Thom beam 70 [ C18 computer cass. 33 | Line e panel 10.20 -
GEC 2110 6 way 1.98 | GEC 2110 A1 cont. RB/G 58 | 51/ i d Mark I chroma panel 16.50 | Thom Tx10 focus cont. 9.00
GEC Siim 6 way 6.50 | (77 CVC5 onoff 1.24 | 3¢ floppy disc S/s s 161 | Sound module 850 |Decca bridge trans. 197
GECATI/PYE 7 14.50 | |TT mains switch + solenoid 4.50 | 15R fused res. G9 55 | LoPT 9.70 | Decca 30 width cont. 50
":er ‘é ‘x"y ;2]%//71 5 12% Rank mains switch + solenoid 4.50 | G11 line lin coil 2.95 | Focus unit 3.50 | Decca 2M2 HT cont. 25
Py 697 ropair kit 9.00 G11 pot G2 R.G.B. 5.30 Rank T20 focus cont. 2.20
Pye 725-735 11.00 EAGLE MULTIMETERS G11 line scan panel 54.00 K30 SPECIFICS Pye 731 HF choke 6.50
Q"Ie 725-735 with tuning head 1460 | KEW 7N 6.75 G power panel 37.50 | K30 LOPT 17.50 |Delay lines DL20, DL60, DL700,
ilips G8 }ean{) 15.50 | KEW 14 9.00 ! K30 focus unit 2.90 |pL50 2.20
Philips GB (late 13.90 | KEW 14.50 G11 timebase panel 37.50 | 30 EHT lead 8.30 |¢RT tube base 140
Rank AB23 10.75 | EM5 1.95 G11 bridge trans. 97 | Selector unit 1002 (early) 120 | o ode =
Rank T20A 9.75 | EM20A 15.95 G11 EW comec. coil 1.95 | TMS 1000 panel 1234 13.00 @ cap
Hitachi 4 way 10.75 | EM10 13.95 - : *>> | Euro decoder panei 1234 46.00 | 6-3V CRT boost trans. 5.60
Philips G11 unit 2650 | MM50 3125 Bencn | G11 final anode fead 1.50 | power supply 1234 2350 |Focus rod 1.25
}l:hhi:ips ggo }ag mm}% lz:g Meters | G11 focus unit 5.80 61 g't;n swnmm es ; Q Focus holder 2.00
ilips R d i n/off swits i AFC unit G8 I
¢ 89 (mod) 12,00 | MM150 75.00 GI1 39R 3W resistor 50 | Selector unit 1002 at) 9.90 | I gain module b
ITT 6 way with VCR 8.90 | T1206 intercom 8.50 G11 RGB 10G diodes 50 | Hand set 1 16.00 | o ol 2000
Thom %000 svvlitmb:gyk 5.30 [ MMC100 gg Case | Televerta up converta 1.z msﬁ_;% 16.% 8 .ree;rp:gnv panel 23,00
Decca 7 way piano ] it - d
replacement kit 19.50 DL 20 delay line 2.20 |Philips K35 Tuner drawer 10.00
SERVICE AIOS ANTEX SOLDERING EQUIPMENT SUNORY EQUIPMENT :
SERVISOL Freeze-It 1.14 | C15W lron 240V 6.20 | Test Lead Set 4.20 | Solda Mop Stnd. 74
SUPER SERVISOL 98 | C240 Element 2.75 | pegaussing Coil Stick 17.00 | Sidecutters sm. 1.20
SERVISOL Foam Cleanser 9% | Bits 102 1.10 | Signal Injector 4.00 | Long Nose Pliers 1.2
SERVISOL Plastics Seal 1.08 106 110 i 59 | SM Torch 2 PLUGS
SERVISOL Silicone Grease 120 820 110 | Elect. Circuit Tester 150 o hesive
SERVISOL Tubes Silicone Grease 1,64 821 110 { 3A Choc Bioc (12) 40 | Quick Set Adhesive 75 |Phono Plugs 2
SERVISOL Aero Kiene 90 | CS17W tron 240v 6.40 | Fuse Wire 54, 154, 30 g5 | Sm. Neon Screwdriver SOy DINTERGSI3(pin 2
SERVISOL Aero Duster 1.20 | €S240 Element 2.75 | 4-way 13A Mains Conn. 5.00 | 18 "S‘c’r“eiﬁ"""""”"' b 4 pin 22
SERVISOL Excel Polish 92 | Bits 1100 1.10 | Safe Block (mains) 7.00 | Min. ocrewdrivers 51180°  5pin 20p
SERVISOL Video Head Cleanser 86 101 1.10 | 13A Plug Top (box 10) 4.8p | Antistatic Foam (12" sheet) % |sind  5pin 20
Super 40 182 1106 1.10 | Probes (x10) 10.99 | I-C- Inserters 118 | Gar Aerial Plug 18
Fire Extinguisher 640G 2.86 | XS25W lron 240V 6.50 | probes (x1) 10.90 2.5mm Jack Plug 1%
Heat Sink Compound 256 1.08 | XS240 Element 275
Siicone Rubber Tube 110G 298 | Bits 50 110 | Bell Wire (100m) 5.00 3.5mm Jack Plug M
Solda Mop standard reel 18 51 110 | Mains Cable (circular 100m) Stand Jack Plug 20
Temp. Controlled (2 core) 10.75 DATA BOOKS (Zero VAT) Stereo Jack Plug 3
ELECTROLUBE PROOUCTS 30W ron CSTC 16.95 | (3 core) 13.25 | pyir of A-22N2S TVTB0 8.50 |Coax Plugs each 18
Electrolube Adhesive 62 | 40W lron XSTC 16.95 | Factory recon. Avo meters 119.00 | [|N IC Books (data only not equiv.) tan 1.80
E‘g‘e&tro-dh;ech Iubnm 1:; ggit lgor above TCSUT ‘g-ﬁ C‘e'?oae:::r%es ggg LINY 5.95 |PL259
. cleaning so 1. n ; d
Fesb el 146 | MLXS Auto Repair Kit 840 | Isoiatin trans. 500vA 240V 4000 | 3 Y 120 10 |Poducers for PL2S9 I
Foam cleanser 1.12 Solder 5009 7.00 | 10M Fly Lead 190 |BNC Plugs 115
gﬁm‘gﬁ “:mr”“d };: golld: ?u'gf; ; g Figure 8 Mains Lead 62 :
Specil contact fuid (Snorkel)  3.20 WELLER Noes 1 | Comeuter 0 TV 97| CASSETTE ORIVE BELTS
Permagard 1'52 | Heat gun 12.00 | 70 ?I'sool 7 pin din to 5 pin din 9% e = of
Elec. mech. (ubricant pen 74 | Heat gun tips (pal\}J 57100 e 16 | 5.9 din to 5 pin din g3 |35m 46mm 37 57m 37
316" Iron tips 25W (MT5) 57 c IC equivalent booklet £2.25 and transis- [66m 39 7im 43 76m 43
VIDEO Meta! End 30 | oy equivalent booklet £3.25 9m 43 110m 59
Video care kits 350
o oo e 3% LABGEAR OFFICIAL ORDERS P.V. MICROCOMPUTER CENTRE
Scotch E}% wgeo gg ig EW% EOWnggrmln v }}% SAEC(E)';[ESD Eggm Why not pay us a visit and see %lésr:ng:go:ohrm&rgses Software Books and Peripherals.
video X ¥
CM7060 MHA 10db 12V W/B 9.86 H ) AL Spectrum 48K Vic 20 Oric We are aiso authorised dealers for the
R R i CMTOGS VHFUHF MHA WB 12V 1434\ AUTHORITIES ETC. Commodore 64 BBC Micro and accessories.
Phiips VG 240 8.20 | CM7067 UHF 12V MHA (Specty A or
Pl Vs o 102 |00 e U 1o i i G 10.72 %sﬂ'ﬁ :5 ;uths SHEILA'S SURPRISES
Pm':); ;v;l:s?oo e i CM70es 'gehind  Set UHF  Am AND ACCESSORIES Vst IDEOHEADS s
e w50 | o) e FROM TRADE COUNTER VO6300
2HSS VHS 280 M7((J:a Behind Set UHF Amp. (Baﬁe‘r; AERIAL EQUIPMENT VC7300/7700/7750
PS38 Beta/Sony 42.00 | &.g. Caravans Qutdoor Spiitter 5.50 | VC8300
CM7043 Second Set Amp, UKF 1212 50
VIDED RECORDER HEADS o | G083 Betind” et "URE” Amp,' 3 R 25 ¥g§§%%1/383/388/9100/9300/9500
ilips 7. 2.
Philis 1700 57.00 cwoee Dist. Amp. VHF/UHFde/oumm Eg‘o,l s SANYO VIDEQ HEADS £53
Video lamps 130 Mast Amy rUnlt WB 18.00 | VTC 9300/9500
Video tamp holders 330 cmme VHF/UHE 8+1 Dist. Amp. o Aerial 150 208 | VTC 530015000
CM9700 27mhz CB Suppress. 4.05 | Attenuator GdB 12dB, 18dB 1.80
VIDEQ DRIVE BELT KITS CM601t  Outdoor Splitter (2 way) | 27MHz Fitter 5008 2.0 | VTC 5350
JVG HR3330/3600 4.50 | we 7.83 | Cable Glips 7mm per 100 1.18 | VIC 5500
KEnE  Edmeees gl g |\ e
B sh Twin i
Panasonic NV/7000 4.50 | CM9034 lleF Group Fifters with DC AuS mgrSolmer 1';: REMOTE CONTROL HAND UNITS
Sony SLC7/SLI7 4.50 | Through Pass (state A/B/CD) 7.69 | 100M Coax 15.00 | Decca 100/101 Uttra Sonic Non Teletext £23.80
Sony SL8000/8080 :-g CMB006 6 Way Passive Spiter  10.97 | Coax Plugs per 10 1.80 | Grundig Telepilot 12 Series Infra Red £13.87
Toshiba V7540 .50 | CM7042 TV Games Combin. 2.95 | 1 |) Boits 30 | Grundig Telepilot 8 Series Infra Red £25.10
Ferquson HR3330/3600 U O st v Outet3p | Bofs 25 | Grundig Telepilot 160 Series Infra Red £25.10
: : : ANTIFERENCE Grundig Telepilot 300 Infra Red £18.87
AUDIO HEADS AND MOTORS SB11 Splitter 2.37 | Philips KT3/K30 Infra Red Non Teletext £18.87
Mono record/playback 4.32 COB11 Qutlet 9 | Philips G11 Ultra Sonic Non Teletext £22.00
Stereo playback 479 STATIONERY CS200 Combiner 3.72 | Philips G11 8 Way Infra Red Teletext £23.80
Stereo record/playback 4.99 Semoe Call Padogoo) 1.20 | CS1000 Combiner/Splitter 8.15 | phjlips G11 Ultra Sonic 31 buttons £27.00
Stereo record/playback (Dolby) 6.90 3.90 | PU1240 Power Unit 11.65 Philips G11 Ultra S 2 functi £21.00
Mono/stereo erase 2.5 ( 250 | UP1300 MHA 9.00 | T TlipS ra Sonic 2 function 87
rotation clockwise motors gemai isym Car?‘ (()g())) ggg XS2U )\(}m:s/ﬁup an 13;? Thorn TX10AVG Infra Red Teletext £16.8
6V MD6515 4.95 | Rental Agreements . 4 p b
oV MOS8 495 | H.p. Agreements (100) 350 smvnwu 50.68 PLEASE ORDER FROM LATEST COPY OF MAG.
12V MD12517 4.95 | Maintenance Agreement (100) 3,50 | XG8 High Galn Aenal A-B-CD-WB 17.10 TO AVOID PRICE INCREASES
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T.T.L. 74LS SERIES vogese
741500 58 741837 35 74LS92 65 74LS160 90 74LS245 2.30 - i .
74502 58 741538 35 74LS93 60 74LS161 86 74LS251 65| 7805 L] / TEL: 0254
741503 58 741540 35 74LS107 80 74LS162 4.04 74L5253 95 | 7806 L] - - 36521/32611
i RS BASE BUNN RUSNQER n ‘
74508 74L548 83 74LS113 44 74LS165 1.50 74L$259 1.70 [ 7815 n| 104 ABBEY STREET, ACCRINGTON
ST 8 S B A oA e BN W
74LS11 58 74LS54 43 745125 85 74LS175 85 74LS293 1.20 | 78L05 68 MAINS DROPPERS NEW VALVES THER-
741513 37 741555 60 74LS126 60 74LS191 1.82 74LS352 1.40 | 78L08 68| DECCA 20 2481 30F2 170 EFIE3 99 PCF00 1.35 PL504 1.65 | MISTORS
741514 46 74LS73 60 7415132 63 74LS192 1.30 7405353 1.40 ;auz 68 | DECCA 27RA47R 140) DY302 98 EF1B4  1.09 PCFBO0 1.38 PL508 2.90 | valios 75
741815 33 74LS74 65 74LS138 83 7415193 1.30 7418365 75)78L24 68| DECCA S6R/6R8 140\ Dyge7 66 EH9  1.02 PCFROT 113 PL509195.30 | vAigao 75
741520 35 74LS75 65 74LS139 65 74LS194A 75 74L5366 62| 7905 88| R.B.M. AB23 56R/66R 94| ECCB1 1.08 EL34 3.50 PCFBO2 1.12 PL8O2 VABES0 55
741521 35 74LS76 65 74LS151 85 74LS197 95 7415367 1.65 ) 7906 9% RBM. 161 82| FCCB? 83 ELB4  1.05 PCFB0S 1.80 Glass 5.50 | yvA1030 35
74822 35 74LS78 65 7415153 85 7415240 2.20 74LS368 66 ;902 38  GEC 20002018 T0) ECC83 1.07 EY8&7 68 PCFS06 1.30 PY8S 81 | GEC Dual
74LS26 44 74LS83A 89 74LS155 65 74LS241 2.20 74LS373 1.40 | 791 96 | GEC 27840 64| ECCB4 80 EY500A 2.25 PCFBOS 1.63 PYS500A 2.30 | Fosistor 1.68
741527 35 741586 39 74LS156 1.02 74LS242 2.20 745374 1.55 | 7915 98| PYE 713/15 3R5/15/45R 1.80) ECCBS 98 EZB80/1 56 PCH200 1.45 PYS004 69 | GEC  Dual
M DA DSy moasim e ta(f0d Q| PEVLR0SHIR 1M EHD 130 N 3 w1 boe 22 | 2
274 2 70 1. . I i ] z
2 0 7905 72| PHILIPS 210/5050 J0R/12SR/2KB5 | ECFB2 88 KT66 850 PCL8s 82 Uves 135 | N 188
773H§ ;22 PHILIPS 210/5051 -/118R/148R 12 ES”S.} 1'22 KKFBA 1;'50 PC%S ;.oe %&T 2'5‘3
: , - H8d 1. .00 P I
sm.gg 40278 39 40698 22 45118 45398 T 79124 72| PHILIPS GB/5081 47R Section 50 Ecwo o P 300 P2L200 1.3 208 3.00
MOS 288 B4 40708 2 45128 T2 4541B 9% [C SOCKETS | PHILIPS G&/5083 2R266R % ECL&2 130 PCO7  1.65 PLI6  1.87 17DW4A 1.60
CMOS 40298 90 40718 22 45138 168 45438 1.12| 'y topiL | THORN 1400 1.20) ECL85 199 PCCB5 85 PLBI 94 3AT2B 5.00
40018 21 40328 1.04 40728 22 45148 1.88 4551B 96| gyay 29| THORN 1500 1.38| EFB0 95 PCCBOS 1.40 PLB3  1.43 12BY7A 3.75
40028 21 40358 80 40738 22 45158 1.8 45538 2.40( 14 way 29 | THORN 1600 77| EF86  1.96 PCFB0 1.00 PL84 8 12HG7 3.20
40088 72 40388 99 075B 22 45168 76 45508 1.20| 15 wey 32| THORN 3500 o4
B onum pom muw nam win S howm
. THORN 8500 1.36 T OUT
W18 0448 TIANE 24528 THABIB 4| 7ue 37| THORN 5600 130 monmnglvggl o 220 | Smm Red, Greer:. \E/e‘lllo: 1
40148 74 40448 71 40B1B 22 4521B 168 45668 12034 way 34| DECCA 2RS 9 | GEC 2040 Meta 550 | T e S »
40158 40468 96 40938 43 4528 88 4580B 360 |33y 45| DECCA 3R9 Moduiohm 60 71 1 3mm Red, Green, Yellow o
40168 42 4047B 4048 156 45268 88 45B1B 184 |agwa g CRYSTALS Fashing Red CXoY i
40178 66 4040UB 32 40998 1.20 4527B 1.20 45828 80 = P 6
40188 40508 32 41608 72 45288 68 45838 1.00| DiLto UL & FILTERS MULTITURN o t
40208 75 4051B T2 4161B 7245298 1.04 45848 40 [14way 32| gy ] P Zm N
40218 T0 4052B T2 4162B 72 4530B 62 45858 88 ‘g way 3-; 5.5Mhz 74 POTS
40228 7040538 72 41638 72 4531B 72 45978 1.84|18way  37( 4amny 1.30 100K 55
40238 21 4060B 96 45028 72 4532B 1.00 45388 2.40( QUM to QUL | 8.8Mhz 130 GEC TCE 55 DISC CERAMIC CAPS
40248 40668 43 4505B 1.8 45368 2.64 45998 2.00(14way 32| 9.94Mhz 6.00 PHILIPS G8 WITH BV (12kV)
40258 21 40688 22 45108 76 45388 1.04 16way 36| 10.692Mhz 6.00 DECCA, RANK 55 SMILE 338F . 0
150pF, 220pF,
LINE OUTPUT TRANS. RECTIFIER TRAYS REPLACEMENT ELECTROLYTICS CAPACITORS 180pF, 250pF
R.B.M. T20A 13.95 | THORN 950 Mk It 4.25 | pYE 169 (200/2001100/32) KN/ AXIAL 63V/100V
R.B.M. A774 Mono  11.74 | THORN 1400 3 Stick 5.20 | PHILIPS 320 (400/400/200V) 302 | Volts MK Price 63V 112 Arange of pref. values 22pF4700pF 12p
RBM.2179 15.00 [ THORN 1500 3 Stick 5.28 | DECCA 30 (400/400/350V) an |6 B9 22 12
RB.M. 7718 22' 1950 | THORN RS 528 | DECCA B0 (400v350) ) aov z 1 &
i 37 1
PHILIPS 320 8.70 THORN 300073500 7.98 | DECCA 100 (800/250V) 43 100 10 15 12 POLYESTER CAPS
PHILIPS 210/300 Mono 10.00 | myyapn a0 5.28 | DECCA 1700 (200/200/400/350V) 5.32 20 15 2 1 | 250/ 00in 12
PHILIPS o8 375 | THORN 850058300 7.15 | PHILIPS G8 (600-300V) 2.53 w2 7 1 0.1
FHILIRS S -T5 | THORN 9000 7.93 | PHILIPS GI (B00Y300V) 244 | 16V 31 00 2 0 2o
PHILIPS G11 1350 | DECCA 17301830 4.48 | pHILIPS G11 (470/250V) 319 8 1 20 37
PYE 697 (Printed) 14.50 | DECCA 30 6.76 | pyg 691/7 (200/300/7350V) 2'97 220 16 470 49 | 400V 0.01mF 12p
PYE 713/731 10.00 | DECCA 80 680 | ovr 721 ¢ 255 1000 77 1000 85 0.Imf
PYE 725 90° 10.50 | DECCA 100 750 | pom'Ag23 (2500,250030V) 18 3300 53 2200 1.10 0.22mFf
PYE 169 10.00 | UNIVERSAL ITT or REMO 6.0 | REM AB23 i | 25 10 1 100v 10 13 TANTALUM CAPACITORS
DECCA 80/100 8.58 | GEC 2100 140 (600/300V) - 2 B 2 15
GEC 2200 (20AX 6.50 | RBM Z146 (300/300/350V) 3N 1 6.3V 47mF 42
DECCA 1700 9.00 ) 47 5 47 2
DECCA 1730 8.58 | GEC 28 6.60 | RR1 T20A (220/400V) 220 100 15 100 36 100mF 90
DECCA 2230 858 | GEC 2110 Pre Jan '77 7.00 | 17T CVC5/9 (200:200/75/25) 3.28 20 20 20 |, o »
G 2110 1675 | GEC 2110 Post Jan ‘77 7.00 | ITT CVC 20 (220:400V) 2.20 470 30 450 1 33 [ P 2
Seh0 9’50 | PHILIPS GB Short Focus Lead 6.75 | GEC 2110 (600/250V) 214 1000 55 47 i 108
T VE 19 1085 | pHILES g 010 Fos 550 835 | GEC 2040 (10002000351 e o = % ® '
2 g . / 51
ITT CVC 25/30/32 8.65 PyePhigs K3 Trper 1065 fﬁgnﬁ% (400/4(1)3)0”00 50) 4 ga o g 2z % v 2mF 4%
ITT CVC 20 8.60 631/3 6.58 00/300/100116/27" 2 2 10 500 10 32 |35v 0.1mF 13
THORN ‘3000 EHT 995 | PYE 7134 Lead 8.7 | JHORN ?fgo('(m,,m}%,%,m,mv) 2 W0 48 &0 01 4 0.22mF 13
THORN 3000 SCAN  7.85 % ;;.;4 /_[’)%bler 5 Lead ;.g o7 0.47mF 13
THORN 8000 1.3 I s 1mF 1
THORN 8500 N33 | REM AR Quam v 760 | HOSN DR HSNIO0IC0S00Y 242 MIXEO 2.2mf 17
similar 2300V) 47mF %
THIORN 30003500 o 6 795 | THORN 3500 (1757100/100/400350)  3.06 R o Tone o
THORN 1591 863 | ITT KB CVC59 6.90 | THORN 3500 (1000/63V) % | mDe
THORN 1691 968 | o B VC025/30 (Mulard) 8.8 | THORN maoooa(émno(zsooasoomw ap | 25006 Gumk 118 12500 0.1mF 59 CONVERGENCE POTS
THORN TX10 15.00 ITT CVC45 8.65 THORN 8000/B500 (700/250V) 2'55 400V 0.22mF 28 1500V 0.0047mF 32 IW/SR-6RB-10R-15R-20R
THORN 1615 9.75 i ORN 2.32 600V (. lmF 38 0.022mF 30 50R-100R-200R-500R 60
PHILIPS KT. 979 THORN 8000/8500 (400/350V) -82 1 s000v 0.01mF 24 0.033mF 62
RANK BUSHRANGER £10.00 THORN 9000 (400/400V) 3.61 0.047mF 46 0.005mF 65
PYE 7 8.20 GEC (200/200/150/50) 2.9 0.033mF 33 2000V 0.0052mF 1.20 METRIC
B+0 2000 3000) 12.70 RECTIFIER STICKS PHILIPS 69 2200/63V 1.38 0.1mF 35 2500V 0.0022mf 50 CONVERGENCE POTS
B+0 (3000 EHT) 1890 | V11 9% VI8 1.10 | THORN 4700 P/G 25V 1.32 0.22mF 66 PHILIPS G8
Vi3 93 V20 1.23 | THORN 1591/1691 4700/25V 1.32 0.47mF 98 10R. 15R-20R-
5R-10R-15R-20R-50R 60
FUSES Nl;:v ::1:: NEW MONO TUBES REBUILT E(X:OLOUR():‘(‘;BES o %I&ﬁ@r MIOGET CONTROLS
MULL. A31/510 110° 12 18.50 | ALL AVAILABLE EX-STOCK ON GLASS insulated Spindie Length 44mm
1 QUICK BLOW MULL. A34/510 110° 14" 20.08 | GLASS EXCHANGE FROM TRADE tin or Lml( Log or Lin Wi mmnss’:ma.
100ma 73 | A50/120WR 110° 20" 18.50 %’giﬂ %e"muﬂft% 470R-1K-2K2-4K7 5K-10K-25K-50K-100K-250K-500K-1M 54p
250ma-500ma-750ma-1A 80 | AG1/120WR 110° 24" 20.50 GE 10K-47K-470F 65 | With D.P.S.T, Switch
1.5A-2A-2.5A-3A-5A 60 | VEGA 12" 90° (Jap Types)  15.00 TG 32.00 Log: 5K-10K-25K-50K-100K 97p
1% ANTISURGE MULLARO COLOUREX 18" A47/342X (Low Focus) E 32.00 Dua'ZZOK 05(?,?":0;” 2M s
250ma, 500ma, 600ma, 630ma, 750ma, 850ma, | 18~ A47/343X 59.00 [ 18" Mm43x Stnd Focus 32.00 % g ary Controls 10K, 22K, 100K, M.
1A, 1.25A, 1.54, 2A 170 | 19" A49/120X 53.08 [ 20" A51/ 30.00 ok Hotary Controls
254, 3A, 2.70 | 20" A51/110X 53.08 | 19 MYy 20 30.00 SKELETON 3
2Bmm ANTISURGE 22" A56/120X 46.00 | 22 A6120X P00 | PRESET POTS
25" AB3/200X 55.00 | 22, A5/ 90 | standard o THICK FILM RESISTOR NETWORK
80ma 480 | 27 SOV 500 | 25" ABY200X 34.00
100ma 250 %" AET150X .00 26" AGB/120X 34.00 miniature THORN 3500 (5 pin connection) 1.98
160ma, 200ma 2.20 + 26" A67/120X 34.00 | Horizontal or Vertical | PYE 731 in connectlon}‘ 2.20
315ma, 500ma, 630ma, 800ma, 1A, 1.25A, 1.6A, %‘5&570)(500" n'g ” RSEA0X 4100 1 300 | 00R-2M2 16p monus&oﬁ (Circuit Ref. R704/7) 198
2A 1.30 ! !
2.5A, 3.15A, 4A, 400ma, 5A 190 | A6 510 57.00 | 20" A51/161X 60.00
AG6 510 92.00 | 22" ASE/510 50.00 WIREWOUND EVER READY BATTERIES
28mm|IUICKIBLOW WHILE STOCKS LAST onloa0x g9:00 RESISTORS* HP2 % PPE 82
100ma, 250ma, 500ma, 630ma, 800ma 90 NEW TUBES AB6 540X 75.00 e 2 PP7
1A, 1.25A, 1.6A, 2A, 2'5A, 3.15A, 5A 8 | ATx 56001 95.00 | AB6 500X 6400 | 4W1R-10K 24p 82
17 MAINS ATX 51.00X o0 | PlL Tuaes we mn rebunld ){&ur own m mg’% 26p ng} ‘13 fg sggp #
i g %
24, 3A, 54, 10, 134 1.00 | AS6%610 95.00 Carnage 0051 on tutm “1% VAT 17W 1R22K é?: PP3 42  R14PP 2%
(Preferred values)* PP3-C 53 128 45
STOP PRESS SERVICE MANUALS (Zero VAT) =
THORN 15901 4.00 VIDEO 3v00 24.00 110 390 | CARBON RESISTORS RECHARGEABLES
w 1615 29 V22 2400 PHILIPS G9 420 | viw3Rs-av 20 EVER READY
5 F'%gv Disc 16401 5.00 V2030  33.00 G11 300 | 7AW3R3-8M2 20 | RX6 (HP7) 1.10
Boxes of 10 80 Track 9000 8.20 DECCA 30 475 K30 380 | 1W10R-10N 36 | RX14 (HP11) 1.95
SS/SD £10.50 %)o 12.3 80 gg K13 3.90 g‘d 10R-10M 10 per e 62 | RX20 3;23 g;g
SS/DD £11.00 £15.00 70190 - i packs of 10 per typei.e. | RX22 -
g n 7.
DST0D 13.00 £16.90 <10 19.20 100 4.5 per value Universal Charger 50
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uow 10 ORDER
ADD per order P+P Goods are despatched on the day we receive Y
(U.K.) rparcels e.g. order. If for any reason we are out of stock we will try
| | | | cable, service aids, us. tn inform you as quickly as possible. We try our best
coils please allow £1.30 P+P to give a speedy, fair and efficient service. V.A.T.
PLEASE NOTE OUR NEW ADDRESS = COME AND SEE US ‘(;Jol% E:q)ortFrst cmld\ag invoice muﬁ;“(;vxetus anrg% wel‘llsg‘)enaevw
. Fll il 1S service. asl at you is not we
104 ABBEY STREET, ACCRINGTON, LANCS BBS5 1EE. wmro&lgssible. Advg‘eﬁ% will try to help. Prices are subject to change without
o R to total except where it notice
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.) states zero rate.
SEMICONDUCTORS INTEGRATED CIRCUITS 0I00ES
AC107 35 | BC558 9 | BF3s5 56 | oT121 191 | an2140 391 | SN7613IN 2.0 | TCA910 220 | UPC1197C  1.06 | AA119 9
AC126 30 | BCY72 13 | BF362 68 | R20088 1.90 | AN240 3.84 | SN76226DN  2.00 | TCA940 1.95 | UPC1196C 84 | BAID2 17
AC127 32 | BD115 45 | BF363 72 | R20108 192 | AN318 3.98 | SN76227N  1.18 | TDA440 220 | UPC1200V  1.18 [ BA115 13
AC128 32 | BD116A 65 | BF371 30 | R2265 150 | AN262 245 | SN76533N 170 | TDA1002 195 | UPCI211V. 2.70 | BA145 n
F R2322 02 TDA1003A 550 | UPCI212V  1.34 | BA148 17
AC128K 40 | BD124P 79 | BF392 35 AN301 5.15 | SN76033N  2.49
TDA1004A  3.35 | UPCI215V  1.66 | BAI54 6
AC141K 39 | BD13Y 50 | BF422 34 | R2323 67 | AN715Q 3.97 | SN7BSMAN 235 | qpidiels 98 | UPGiziev 120 | Rates J
AC142K 38 | BO132 49 | BFA23 46 | R2461 150 | AN6340 7.85 | SN76650N  1.05 | rpa oo 580 | Upt1317e 133 | Batse I
AC176 35 | BD133 60 | BF435 35 | R2540 2.80 | ANB34IN 5.10 | SN76660N 80 | 1pa1010 154 | UPC1218H  1.80 | BA317 2%
AC176K 35 | BD135 38 | BF4s57 35 | RC4S558 220 | AN6344 7.85 | SN76666N 80 | DA1035 470 193¢ 220 | BAX13 4
AC186 41 | BD13% 38 | BF458 43 | RCA16334 90 | BAS21 2.80 | SN76530A  1.47 | 1pA1037 295 | UPCI225H  2:00 | BAX16 8
AcC187 38 | BD137 38 | BF459 43 | RCA16029 99 | BAS36 3.00 | STKO15 6.25 | TDA1044 437 | UPC1226C 150 | BB10SB 30
AC187K 38 | BD138 35 | BF460 = BF462 86 | RCA16039 99 | CASS5 46 | STKO32 = | TDAI0G0A 444 | UPC1227V  1.28 | BB105G 30
ﬁgm 35 | BD139 35 | Br4s9 46 | RCA16092 99 | CAS56 84 | STKO78 1325 | 1pA1062 1.56 | UPC1228H 54 | BY126 12
188K 39 | BD140 4 | prazo 66 | RCA16040 % | carar 25 | STKO43 11.05 | 1DA1083 168 | UPC1230H  3.95 | BY127 1
AD143 62 | BD144 1.70 | grsg7 10 | RCA16041 84 | CA748 45 | STK43 565 | TDA1170S  3.00 | UPCI238V  1.16 | BY133 15
AD161 54 | BD150 60 STK435 9.06 | TDA1190 3.50 | UPC1245V  1.35 | BY164 45
AD162 2 | BD1%g 6 | BF7S7 54 | RCA16334 9 | CA3065 1.8 | STians 5.50 - -
BE758 54 | ROA16335 9 | HATI5Y 389 50 | TDA1180 291 [ UPCI3SOC  4.15 | BY176 85
AD161/62 MP  1.15 | BD166 52 o g STK437 7.85 TDA1200 2.95 | UPC1353C 1.92 | BY179 63
AF106 49 | BDI79 70 | BFR39 27 | RCAIG957 288 | HA1322 265 | STK439 6.62 | 1Ay 212 | UPCI365C  6.38 | BY182 87
AF114 89 | BD182 1.20 | BFR40 30 | TIC45 90 | HA1342 2.49 | STK459 8.20 | 1pA1270 3.95 | UPC1356C2 2.08 | BY184 55
AF118 1.20 | BD183 75 | BFR79 85 | TIC46 60 HA1306N 2.60 441 8.10 TDA1327 1:7 UPC1367 z'na BY199 28
AR 75 | BD20Y 85 | BFR90 1.74 | TIL32 65 | HAI1366WR  2.80 | STK461=465 9.60 | TpA13528 160 | upc1378H  2.70 | B 14
AF124 48 | BD20? a1 | BFT42 39 | TIL78 48 | HA1392 3.95 | STK463 U3 | 1parar2 1.20 | UPC1358H  1.88 | BY210/600 28
AF125 46 | BD203 80 | BFT43 39 | TIP2SC 43 | HA11219 2.49 | SWI53 2.74 | TDA1415 1.40 | UPCI360C  2.20 | BY210/800 E<}
AF126 46 | BD204 99 | BFW10 60 | TIP30A 47 | HA11244 1.98 | TA7050P %5 | DA147D 467 | UPCI363C 216 | BY223 90
AF127 38 | BD222 46 | prxo9 40 | TIP30C Q3 | waop 321 | TAZOSIP 9% | TDA1770  5.60 | UPCI366C  1.84 | BY227 2
AF139 58 | BD223 56 | Brxg4 42 | TP3IC 55 | LA4032P 2.00 | TA7063p 220 | TDA20G2  2.80 | UPCI368H2 215 | BY298 2
AF178 1.54 | BD225 47 | Bexgs 30 | Tieazc 2 | w2 37 | TA7TO74P - 1.00 | TDA20G3  1.20 | UPCI370C2 258 | BY299 2
AF239 60 | BD232 68 | oo 30 | TIP338 75 ‘05 | TATI08P 343 | Toa04 252 | UPCISEC 1.8 | BYXID 2
AL102 490 | BD233 60 LASIOD 3051 Ta7120p 243 | DA2006 178 | UPC1384 378 | BYX3610 3
AU106 2.50 | BD234 63 BFX88 46 | TIP34B 1.06 LA4422 3.28 | TA7120AP i TDA2010 z'w UPC1447H .58 BYX55/600 30
AUT13 5.20 | BD235 60 | BFYS0 30 | TIP41C 47 LC7130 5.93 | TA7130P 1.93 | TpA2140 5.05 | UPC4IC 280 | BYX71/600 %0
BC107 20 | BD236 65 | BFY51 30 | TIP42C 50 | LC7120 5.87 | TA7146P 4.67 | 1DA2150 222 | upCs743 38 | DY224 '2.00
BC108 20 | BD237 57 | BFYS2 24 | P47 70 | LCT37 5.50 | TA7193P S67 | DA2020 466 | UPCSTZH 2.4 | OA47 e
BC109 20 | BD238 65 | BFY90 95 | TIP120 65 | LM10M 3.25 | TATITIP 1.85 | TDA2030 280 | Ui 1.28 | 0a9%0 10
BC114 12 | BD243 85 | BR100 34 | TIP2955 90 | LM1340T 75 | TAT172P 1.85 | pa2s2 240 | TDA 1011 4.00 | 0A91 10
BC115 17 | BD244 85 | BRI101 45 | TIP3055 63 | MB3712 1.95 | TA7173P 1.85 | 1pazsy3 3.40 [ 1A 4112 75 | 0A95 6
BC116A 16 | BD410 79 | BRI03 8 | TISO1 21 | MC1307 1.99 | TA7176P 250 | TDA2524 2.25 | TAAS70 3.98 | OA202 "
BC117 30 ( BD434 74 | BR303 146 | TUI0602  1.80 | Mci3top  1se | TA720P 427 | Tpasss 400 7| INot4 4
BC118 24 | B3z 86 | BrC4443 ‘84 | 2N69%6 21 | MCiaz 1.70 | TA7204P 377 | TDA2530  2.70 | while stocks last IN400Y 4
peiig oyl Y |pacasss 98 | nots 2 | voisste 23 | A2 372 | TDAS® 256 IN40C2 4
BC139 28 | BDS07 52 BRY39 56 | 2N2904 51 g TA7208P 34 TDA2540 3'“ IN4003 4
BC140 32 | B 5 MCISS 1R | TAZ2ZIP 660 | DAZ4) 3 IN40D4 5
BC141 26 | BD509 56 | BRYSS 45 | 2N2905 28 | MC1350 1.50 | TA7222 2.42 | TDAZ560 350 IN40OS 5
BC142 30 | BD510 60 | BRYS6 57 | 2N3054 60 | MC1352 1.75 | TA7223P 3.74 | 1pA2571 256 IN4006 1
BC143 31 | BD278A 81 | BSRS9 1.80 | 2N3055 60 | MC1358P 1.50 | TA7227P 5.98 | TDA2576 375 IN4007 10
BC147 13 | BD517 60 | BSV57B 89 | 2n3702 11| MC1495L  3.00 | TA7226P 598 | TDAZSZEA  3.75 IN4148 5
BC148 9 | BD520 75 | BT100 1.65 | 2N3703 10 MC14011BCP 66 | TA7310P 2.78 TDA2577 450 iN4448 10
BC149 12 | BD535 82 | BT101 1.20 | 2N3705 10 | MC14049UB 43 | TA7 439 | Tpazsg) 330 INS401 12
BC157 16 | BD536 91 | BT102500  1.20 | 2N3706 10 | MC7742 135 | TA7T611AP 292 | Tpazesr 260 IN3402 1
K | 81 g 4
BC158 16 | BD6%A 1.49 | BT106 1.60 | 2N3708 17 | MC7812 135 | TAA310 2.83 | TDAZ500 325 IN5403 12
B8C159 15 | BD697 1.24 | BT108 1.69 | 2N5294 48 ML231 2.20 TAA320 2.00 TDA2591 2.95 COMPUTER IN5404 12
BC160 52 | BD6% 1.39 | BT109 99 | 2N5296 48 | ETTR6016 -20 | 7AA550 55
TDA2593 2.95 PARE IN5405 13
BC161 28 | BD6YS 150 | BT116 121 | 2N5298 6 | m232 2.20 | TA%630 3.90 &30 SPARES INB406 16
BC170B 15 { BD707 95 | BT119 3.66 | 25B337 1.86 Mi 5.35 | TAAB400S1 1.96 TDA2610 3.20 PLEASE ASK FOR IN5407 16
. ! I d {TEMS WHICH ARE
BC171 15 | BDX32 2.10 7120 3.66 N5496 53 ML237 2.50 | TAAB61B 1.20 TDA2611A 1:95 IN5408 20
BC172 15 | BF115 38 | BT151/800  1.20 | 2N6107 75 | ML238 6.00 | TBA120A 8 | TDA2640 292 NOT LISTED ITT2002 = BAX16
BC173 12 | BF117 36 | BU1O4 2.00 | 2N6109 81 ML239 2.50 ’I'BXA)ZSSJ'(ASL'(SAQO TDA2652 7'31 Y969 — Disc
BC174 10 | BF125 26 | BU10S 158 | 25A715 1.98 | ML920 412 1 1.30 | TDAZEs3 590 | 2764 1.50 | oo B7xes 30v
BC177 21 | BF127 47 | BU108 180 | 250435 110 | ML922 329 | TBA120SB 137 | 1pazsas 3.0 | 41182 3.0
BC178 26 | BF154 23 | BU124 1.90 | 25C49 1.31 | ML928 2.18 | TBA120T 95 | Tpagsog 135 | 2332 3.00
BC182L 9 | BF158 18 | BUI2G 175 | 2 150 | MMS387ANN 415 | TBAI20U 110 | Tpa3ig0 290 | 0GPV 383 SPECIAL
BC183L 12 | BF160 27 | BU204 150 | 25C1096 172 | MRF475 2.50 | TBA395 120 | passoo 690 | SX 23 " 0I00E
BC184L 14 | BF167 24 { BU205 142 | 25C1172Y 220 | MRF477_ 10.00 | TBA3% 8 | 1DAme0 600 | 215313 1 I00ES
BC186 35 | BF173 22 | BU206 180 | 25C1173Y 169 | MSN5807  7.87 | TBAM4ON 275 | pazsey 650 | Lhmess 87 ) SKE 4F £1.09
BC187 25 | BF177 52 | BU208 1.60 1 | SEL Al A7 ars | &1 60.00 | SKE sF £1.19
BC204 10 | BFI78 45 | BU208A 165 | 2501307  3.00 | MS1515L  3.28 P 250 | TDA3GSIA 450 ALSO SEE Y723 £1.30
BC208 13 | BF179 28 | BU208D 2.2 | 25C1449 167 | SAAI025 ~ 4.40 | TBMSOQ 138 | Tpagaz0 422 74LS RANGE Y827 £1.42
BC209 10 | BF180 39 | =BUB0O 2561520 68 | SAAI124 2.50 | TBA510 3.00 | Tpase00 296
BC212 9 | BFI81 39 | BU20B02  2.10 | 25C1678 2.67 | SaA1250 3.94 TBA520}0 1.68 | TpA%s03 250
BC212L 13 | BF182 36 | BU326A 1.75 | 25C1 2.90 | SAA1251 490 | TBA530(0)  1:38 | TEAj000 350 | We will try 1o ZENER
BC213 13 | BF183 29 | BU407 1.70 | 2501953 1.44 439 | TBAS40 168 | TEA1009 137 I 0I00ES
BC214 10 | BF184 36 | BUA2 3.07 | 25C2028 1.82 | SAAS010  6.30 | TBAS600 1.59 | (Peosa 12 supply BDXG1 130V 28
37 14 | BF185 36 | BUS00 2.30 | 25C2029 2.60 | SAASD12 6.50 | TBA570 179 | 2795 | original part | g7 i 29
BC238 14 | Br194/394 16 | BUS26 2.46 | 2502078 2.90 5.90 | TBAG690 150 | opcs7scy  34p | when we can. | (1aw)
BC251A 18 | BF195 6 | BUS08 3.20 | 2502001 134 | SAAS5030 8.25 | TBAGA1BX1 350 | opCs7eH 190 | Under certain | g9 Range 10
BG252 12 | BF196 16 | BUB0G 1.40 | 25C2166 2.713 8.50 | TBA673 245 | ypcss7c? 1.60 circumstances 400m
BC261 18 | BF197 16 | BUBOY 2.94 | DECY 2.20 | SAA310 2.93 | TBA700 292 | UPCIO28H 295 | we may have to | BZYB8 Range 10
BC262 18 | BF198 18 | B 1.45 | DEC2 2.20 1.89 | TBA720 2.64 UPC1028H 252 I (400mV)
BC300 50 | BF199 21 | BUWSIA 384 | THY15S0  2.20 | SAS570S  1.69 | TBA750 298 | upcioaoH o4 supply an 82Y93 %0 1.8
BC301 53 | BF200 35 | BUX84 150 | THY1585  2.20 3.25 | TBABOO 162 | UpC1042C  1.56 equivalent. (18v) " :
BC303 33 | BF224 25 | E1222 40 | BUWBIA 3.84 | SAS670 325 | TBABIOAS 110 | OpCiiser 426
BC307 20 | BF225 20 | MCRI0Y 45 | T6006V 1.50 2.90 | TBAB20 170 | OpCi1ssH 78
BC308 25 | BF241 25 | MC 150 | T8021V 90 290 | BAB2OM 125 | Upéiig3H ]
BC323 99 | BF256 55 | MEO411 20 | T6022V 1.80 SL901B 5.50 | TBASSO 3 UPC1167C2 o4
SL 0 rlam o BlMee  simmy =) an o on im0 G
L mlm glwen om|mm 8 men o me o e 18 DA ENQUIRIES
1 | 1 ! d
BC461 30 | BF263 75 | MR814 & | o034V o | Shép 3 | Tomaos e |Uectizec 128 | THAT ALL ENQUIRIE
SHL AL AN L R
1 7 24 I y I
BCX32 = BC37 38 | BR274 24 | MRa79 2560 | T9003V =SN7B013N Teazrsa 250 | Jpeiead 2% | BY SAE, PARTICULARLY
BC549 8 | BF336 36 | ON447 99 | Transistor mountlng SN76023N  2.00 | TCAS00 450 | (pc1iesd 366 | ENQUIRIES FROM
BC550 7 | BF337 41 | ON448 99 | kit 7066, SN76110N  1.15 | TCAB30 344 | UpC1yasH 220
BCS57 8 | BF338 41 | o112 1.91 | T022008 SN7611SN 2.7 | TCA900 220 | ypciioog 120 | OVERSEAS.
SONY REPLACEMENT PARTS v P v
oo an eomimese  w | STOP PRESS! V.
6 I Power switch KV181 &
Forvard Bat 5, €7 Zp  Push buton swich 20001400 200 NEW PRODUCTS 104 Abbey St.,
Capstan ; P Power sw 120207202 . PHILIPS G11 CAPACITOR 7N5 1500V £1.40 | Accrington
L ) G P72 | G11ULTRASONIC REMOTE CONTROL (31 BUTTONS) £27 S
Extension Beft SLB000/B0B0  £2.11  Slide switch REC/PLAYBACK £1.26 Lancs
Drum Beit SL8000/8080 £1.26  Push switch KV2020/2066 £366 | SPECIAL OFFER 3 ONLY DYNASCAN £398 .
Rewind kit SLCS/SLC7 £4.14  Timer lid C5 & C7 ng OECCA 7 WAY PIANO KEY REPLACEMENT KIT £19.50
Rewind kit SLC6 £2.61  Motor DC BHF-110D C5, €7, SL3000  £28.
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TRADE ANNOUNCEMENT

LARGE QUANTITIES
AVAILABLE
OF THE FOLLOWING:—

FERGUSON
3V16/3V22
VHS VIDEOS

THORN
8800/9000
COLOUR TV's

(MAINLY REMOTE CONTROL)

* * *

TELEPHONE

BOB VIUNSON
01-986 9026




EAST CORNWALL COMPONENTS

1985 CATALOGUE AVAILABLE - Many prices reduced — range increased — 125 pages fully illustrated. Price 75p, per copy (free upon request with
orders over £5) — includes 30p Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY.

INTEGRATED CIRCUITS FEXTIC | TBA7S0 2.80 | UPCI353C 278 134 PISU MULTISECTION ELECTROLYTICS [VORs, etc. |
AN240P 3.42 SN76530P  1.40 | TBABOO 1.60 [ UPC1356C2  3.40 | RewindKits SLCH-SLCT A6706348A 450 | Box with THORN 850 100-+300+100+ 167300V 180| 29627
AN214Q 388 SN76533N  1.60 | TBAB10P 1.10 | UPC1365C 870 S AB706381A 350 | integral 1400 150+100+ 100+ 1004+ 150/320V 270| 01/ 028
AN715Q 2.30 SN76650N  1.05 | TBA810S 120 | UPCI367C 340 | vidoo Heads SLCBSLCT  A676-2038A 4825 | Plug. 1500 150+ 150+ 100300V 1500 0% 028
CA3065 175 SN76660N  0.75 | TBAS20 160 | UPCI377C 468 SLCs A6762044A 4660 | Avallable 3000 100063V 056( cooaep
CA4031P 288 SN76666N  0.80 | Tpaggp 388 | UPC1382C 188 | moror kit X-35493141 1345 | In White. 3500 175/400V-+100+100380V 170 =700 o
CA4102 3.30 STKO15 650 | tgagavq 3.00 | UPC2002V 278 | e Assembly X36533150 05 #5p each 400/350V 210
CA4250 3.50 TA7108P 320 | rpagsza 308 | SAI23 035 | Cap.Film 0.18m/1.5Kv 112996211 1B 8000500 2500+ 260063V 1.35| E296ED
CA4400 298 TA7120P 220 | 1pag70 Jos | 4 0.35 | Relay 1532300 510 | S0V Ceramic 7 210, /A28 0z
CA4422 3.07 TA7129AP  3.65 - D CONNECTORS | guvitch Power 151639011 23 | Kt 1 058 /A260 0z
LC7120 5.33 TA7130P 165 | TBA90 1881 9 15 25 | Suirch Push Button 155250311 325 | S each 9000 400/400V 225|  /A262 0z
LC7130 5.26 TA7172 1.80 | TCA160C 390 | way way Way | Thyrigor SG264A 7 4o | value 125 Timer Amp 470025V 070{ /A265 02
LC7137 5.16 TA7193 5.50 | TCA270S 4.00 | Maie SGEE33 876530000 13.45 [ Per Kit DECCA 1030 400-+ 4007350V 24| P63 022
LM380N 1.65 TA7172P 1.80 | TCA270SA  4.02 Soldg o s | Serviee Manuel 20 £150 each 1700 200+200+400/350V ELY -
LM1303N 252 TA7176 250 | TCAB0O a0 SAE. for our latest Sony Spares list GEC 2047 2048 2083 2084 2104 s all0Z
HA1151P 312 TA7202P 4.8 | TCA940 1.90 | Ang Ovse'e(‘d P e o 200+ 200+ 150+ SH/300V 2%
MC1307P 1.85 TA7204P 1.86 | TDA440 3ep| 190 200 24 spa 6007250V 150| E299DH
MC1310P 1.85 TA7205AP 150 | TpA1002 .90 | Fomale TTKB 200+200 + 75425350V 215 PO 072
MC1312p 225 | TA72080 327 |ypaigoia  sse| 9% o 220100V 1% yaos o
MC1327P 125 TA7210P 6.50 - / k iversal Ni-Cad charger ‘Approved. Telephone | PHILPS  G8 600300V 179,
MC1330P  0.83 TA7222P 242 | TDAI006A 240 | angle g:.,,gas ARG &Ig eetol e G8 GI 600300V 150| VAI0333438 3%
MC1349P 185 TA7223P 368 | TDA10355 4501 150 200 240 [ B : ' £6.00 | BT. Approved. Master G11 470250V 150 4053 allozm
MC1350P 120 TA7227P 5.60 [ TDA1044 4.30 . Socket. Incl. Wiring Inst. £296 G9 2200063V 126 \ny
MC1351P 250 TA7310P 180 | TDAT170S  3.00 8 8 80 | Rechargeable Batteries BT Approved. Seconda EKCO  TM8 1254+200+100+ 32275V 265 6D
MC1352P 150 TA7609P 428 | TDA1190 350 AAHP7) D85 10/ Top each | - ¥ i e 691 Series 200+ 300350V 218 678 3
MC1357P 2.8 TA7611AP  2.88 | TDA1200 PEOYW SOCKETS CHPI  ELFS 10L& each | S50 180 VA1074 020
MC1358P 130 TAA263 246 | TDA12700 370 | Metal Coax Plug 08 | D (HP2} £205 10F195 each | - - RANK 300+ 300300V 205! yata77 031
MC1496L 115 TAA310A 268 | Tpa1327a 1,66 | Plastic Co-ax Pug 0.94 [ PP3 D100 each | BT Y Plug s8p ABZ3 2500+ 2500/30V 098
ML2318 2.10 TAAS50 0.50 | TDA13524/8 1.56 | Metal Line Sacket 050 | Dry Cell Batteries ~ Button 110 for £550 2204400V 175, VA1091 029
ML232B 210 TAA570 1.99 . Single Junc for Multimeters —set of 3 £1.58 6007300V 1.78 1
TDA1412 120 VA109697/
VA 3% TAAG30E . 390 | ToAZ002 280| B o, o SERVICE AIDS & 2uj020
MRF475 a TAAB30 .90 g astic Phono . Excel Polish 082
MRF479 520 TAA6618 1.70 | TDA2020 460 | EM. Plugs ] 20mm Panel Moustting 028 | A SERVISOL  Fire Extinguisher | V1103 032
MRP477 10.00 TAA700 2.80 | TDA2030 2781 PL759 Plugs 038 | Brand new 3 channel pen re- 2gmm Chassis Mourting 006 | prODUCTS 280 | VA1104 072
NES55 0.50 TAAB4D 3.38 | TDA2140 5.90 [ Reducer 0.15 | corders complete with charts. 1}/&" Panel Mounti 035 | gitch Cleaner 0.98 Video Head VAT1080910/
C-mos 585 0.88 TAD100 2.80 § TDAZ521 4.10 | Low loss splitter 1in, | Full spec. upon request. Once |‘/4’fChasis Mounting 0.12 | Gircuit Freezer 1.14 Cleaner 0.86 1112 all 024
NE556 0.80 FMFILTER 120 | TDA2523 350 2out 100 | only price £46 + £10 p&p + VAT. | Carfine 171 holder 010 | Foam Cleanser 096 SoldaMop (Std0.74
SAA1024 5.35 TBA120 AS, TDA2530 270 fero Klene . 090 Solda Mop VASES50 120
g:g;ggi 2‘453 g%sgo :gg TDAZ2540 380 EC‘ON T Pricos per 10 suu;ne Grease (L/Ga‘énge) 074
. LT.U, B Ti 1 3.80 oldering Station 1 - ube) 1.64 Heat Sink Comp 1.08
sasseos 18 | mATil 10 TAsses 320 complete with 30w | /T ok Blaw. 0 1 o e 300500, 60D, 750, sborna | Antisatic Spray 098 Additonal PRE on
Ao e | el Yoo | TDAZsTIA  250| O 40Wron (state | pyg4. 1,125, 15, 16, 2 E184. 25A 316, 3, 5A 240 Zme Quick Blow. | Plashc Seal__198 apove 30p eoch types in stock
SAS530 282 TBA395 120 | TDA2581 320| WhR i ion ¥ | 100,125, 160, 200, 250, 315, 400, 500. 630, BOmA, 1, 1.25. 16, 2, 25, 315, | TN LTS T IO
2C9503P 110 TBA480Q 150 | TDAZ580 320| 250 ete with steet | 45 40p. Zorem Time Delay. 100, 125, 160, 200mA £1.80. 250, 315, 400, | 0 SR R FUEEOEm ™ 15p/10. 75p/100
Y TDA2591 298 500, 630, B00MA. £1.00. 1, 1.25, 16, 2, 25, 3.15, 4, 5, 63A Ep. 1* Mains. 2, nge each. .
Stasza 500 TBA00 2:30 98| 2Ndplugattached 7203 5 0 134 12W 2R2 to 10M (E24 Range) 2p each. 15p/10. T5p/100
SL9018 5.20 TBA510 2.60 | TDA2593 298| CS 18W, as above | myor 7 10 194 E. note — Very atiractive ) Rable 1W 10R to 2M2 (E12 Range) 7p each. 65p/10. 6.00/100
519178 7.25 TBA510Q 2.60 | TDA2610 320 7. ersiplessc el oY Guantity prices avaia 2W 10R to 2M2 (E6 Range) 8p each, 70p/10. 6.00/100
SL1327Q 1.10 TBA520/Q 160 | TDA2611A 1.94| Antex 15W iron 5,00 | UPON request =
SN76003N 2.44 TBAS30/Q 1.30| TDA2640 290 | Antex 18W iron 5.00 RESISTOR. KITS — each value in dually packed
SNTEOIN 190 | TBASAAQ  140| 102680  3.40| Antex Z5W iron 520 VaW pack 10 each value E12 - 10R to 1M 610 pieces
SN76023ND  2.90 TBASSMQ 152 350| Antex elements 200 8R + 15R + 17R + 70R + 63R + 188R 0.95 { 1AW pack 5 each value E12 — 10R to 1M 305 pieces
SN76033N 245 TBAS60C 170 | TDA3950A/8 2.60 | Antex bis 0% 10R + 15R + 19R + 7R + 188R 135 | VAW pack 10 each value E12 — 2R2 to 2M2 730 pieces
SN76110N 142 TBAS60CQ  1.60| pcssac 1.32| Antexstands 190 228+ 68R 080 | 12W pack 5 each value E12 - 2R2 to 2M2 365 pieces
SNI611SN - 2.00 TBAS70 1501 ypces7H 0.90| Soldersucker 450 6R + 1248 + B4R 068 | 1W pack 5 sach value E12 - 2R2 to 1M 353 pieces
SN76131IN 185 TBAB41BX1 450 | pcseeH 295| Nozles 0.65 118R + 148R (with link) 0.85 | 2W pack 5 each vaiue E6 — 10R to 2M2 317 pieces
SN76226DN  1.80 TBA673 240 | ypceece 320 MGLALRLED R + 1258 + 108
SN76227N 110 TBA700 285 gpciose  1.40| LRI 250R + 14R + 1568 50W by=4lll RESISTORS — WIREWOUND. Generally 5%
UPC1025H  2.90| 2 amp 12 way 018 3028 + 70R + 628 0.78 | 2.5W - 0.22 to 270R — Available in preferred values 020
400mW P|.?s(|c3V—75VBp each. 10/75p. UPC1032H 090| 5amp 12way 020 350R + 20R + 148R + 15K + 317R 134 | 4w — 1RO to 10K — Available in preferred values o
1.3W Plastic 3V_-200V 15p each. 10/£1. UPC1156H  4.20| 10 amp 12way 0.46| Thom 30003500 &R + 1R + 100R Fused 033 [ 7W - 047R to 22K — Available in preferred values 05
1.8W Flange 4.7-47V £1.26 each UPC1158H  0.76| 15amp 12 way 046 Thom 8000 56R + 1K + 47R + 12R 035 [ 11W - 1RO to 22K — Available in preferred values 029
2.5W Plastic  7.5-75V 64p each UPC1163H  0.98| 32 amp 12 way 080! Thorn 8500 1K5 + 40R + 50R 128 | 17W -1R0 to 22K — Available in preferred values 037
Type Price (£} | Type Price (£] | Type Price (£} |Type Price (£) |Type Price (£] |Type Price (£) |Type Price (£) |Type Price (£} | Type Price (£) | Type Price (£)
DY802 0.88 | AC127 0.30 | BC108 0.10 | BC302 0.32 | BD2 0.65 | BF258 0.30 [ BT101/300 135 [ BYX36/150  0.22 | TIC106A 0.70 | 2AC1449 0.63
DY8&/87 0.75 | AC128 030 | ABor C 0.12 [ BC303 0.32 [ BD375 0.32 | BF269 032 | BT101/500 126 | BYX36/600  0.28 | TIP30A 0.46 | 25C1507 0.63
ECCB1 0.95 | AC128K 0.34 | BC113 0.14 | BC307 0.10 | BD410 0.76 | BF262 030 | BT102/300 135 | BYX487300 072 | TIP31C 0.54 | 25C1678 1.06
ECC82 065 | AC132 055 | BC11a 0.12 | BC308A 0.10 | BD434 0.68 | BF263 030 [ BT102/500 185 | BYX43300  0.47 | TIP32 0.40 | 25C1758 0.68
ECC83 110 | AC141 026 | BC115 0.12 | BC323 0.99 | BD436 0.68 | BF270 0.30 | BT106 150 | BYX557350 029 | TIP3z2C 0.60 | 25C1909 1.20
Eccaa 065 | AC141K 0.40 | BC116 0.15 | BC327 0.14 | BD437 0.76 | BF271 0.26 | BT108 130 | BYX55/600 0.3 | TIP33A 0.63 | 25C1923 0.30
E£CCa5 ae || Aevh o026 | BCI17 022 | BC328 0.14 | BD438 0.75 | BF273 0.18 | BT109 1.18 | BYX71/600 1.8 | TIP34A 0.72 | 25C1945 288
- -26 | BC118 017 | BC337 012 | BD439 0.68 | BF274 0.32 | BT116 1.25 | BYZ12 0.42 | TIPAIC 0.46 | 25C1953 0.74
Eccss 0.95 | AC142K 0.48 | gcy1g 0.30 | B 0.12 | BD507 0.48 | BF323 0.82 | BT119 362 | C106D 0.80 | TIPa2A 052 | 25C1957 0.76
ECF80 0.95 | AC151 0.45 | BC125 0.12 | BC350 0.14 | BD508 053 | BF336 0.26 | BT120 360 | E1222 0.40 | TIP47 0.60 | 25C1969 288
ECH81 0.75 | AC152 0.45 | BC140 028 | BCa40 0.30 | BD509 0.54 | BF337 0.26 | BT121 3.02 | E6024 0.30 | TIP110 0.88 | 25C2028 0.73
ECHB4 0.75 | AC176 0.28 | BC141 0.42 | BC441 0.32 | BD510 048 | BF338 0.26 [ BT13&/600  1.30 | GET872 0.48 | TIP2956 0.60 | 25€2029 210
ECL82 0.75 | AC176K 0.46 | BC142 0.30 | BC461 0.32 | BD517 056 | BF355 0.42 | BT151/560R  0.90 | ITT44 0.04 | TIP3056 0.60 | 25C2078 1.05
ECL86 0.98 | AC187 0.42 | BC143 030 | BC547 0.12 | BD520 0.66 | BF363 0.82 | BT151/300R 1.5 | [TT2002 0.11 | TIS43 0.32 | 25C2091 0.73
EF80 0.65 | AC187K 0.48 | BC147 008 | BC548 0.12 | Bl 125 | BF367 0.24 | BTY/9400R  2.80 | ME0402 0.20 | TIS88 0.40 | 25C2098 2.90
EF86 160 | AC188 044 |AOr B 0.10 | BC549 0.12 | BD707 0.88 | BF371 0.27 | BU100A 230 | MEGAO42  0.24 | TIS90 025 | 23C2122a 320
EF183 o075 | ACI8BK 0.50 | BC148 0.08 | BC550 0.18 | BOX18 235 | BF422 0.38 | BUIO4 2,00 | MEU21 0.60 | TIS91 0.28 | 25C2166 120
At .75 | ACY40 088 [ AorB 0.10 | BCE50C 0.18 | BDX32 210 | BF450 0.38 | BU0S 120 | MJ400 1.25 | ZTX108 0.12 | 25C2314 0.80
-75 | AD142 1.10 | BC149 0.09 | BC567 0.12 | BF115 0.32 | BF4§7 0.33 | BU105/02 156 | MJ2956 0.90 | ZTX109 0.12 | 25C2335 150
EH90 0.94 | AD143 1.10 | BC1§7 0.10 | BC558 0.12 | BF117 0.54 | BF458 0.36 | BU10S 180 | MJ3000 198 | ZTx212 0.28 | 25C2371 0.30
EL34 3251 AD149 0.96 | BC158 0.10 | BCX34 0.27 | BF119 082 | BF459 044 | BUI24 1.75 | MJE240 0.60 | IN40OY 0.05 | 25C2749 270
EL84 0.69 | AD161 0.42 | BC159 0.10 | BCY70 0.15 | BF120 0.38 | BFR39 022 | BU126 125 | MJE340 0.54 | IN4003 0.05 | 25C2752 0.60
EL509 7.85 | AD162 0.42 | BC160 0.30 { BCY71 0.17 | BF123 0.40 | BFR40 022 | BU133 1.80 | MJE370 0.88 | IN4004 0.06 | 2SD234 0.64
EM87 255 | AD161/AD162 0.98 | BC161 0.30 | BCY72 0.18 | BF125 0.42 | BFR41 022 | BU204 135 | MJE520 0.48 | IN4006 0.07 | 25D348 330
EY86/87 0.67 | AF106 0.48 | BC168B 0.1z | BCZ10 168 | BF127 0.38 | BFRS1 030 | BU20S 130 | MJE2955 0.99 | IN4007 0.07 | 25D986 0.62
EY500A 165 | AF114 2.10 | BC169C 0.0 | BCZ11 145 | BF152 0.16 | BFR61 0.32 | BU206 1.70 | MJE3055 0.70 | IN4148 0.05 | 2550 5.20
PCCB4 050 | AF115 2.10 | BC170 0.14 | BD124P 0.80 | BF154 0.23 | BFR62 028 | BU208 155 | MPSLO1 0.28 | IN5400 0.12 | 25K134 3.80
PCC85 1.36 | AF116 210 | BC1708 0.12 | BD130Y 0.68 | BF157 0.40 | BFR88 0.34 | BU208A 163 | MRF475 250 | IN5402 0.15 | 25K135 4.60
C89 0.74 | AF117 2.0 { BCIN 0.10 | BD131 0.34 | BF158 0.22 | BFR90 1.72 | BU208/02 2.05 | MRF479 5.20 | INS405 0.16 | 3N126 1.90
PCC189 0.85 | AF118 0.8s | BCI7 0.10 | BD132 0.34 | BF159 0.24 | BFT41 0.38 | BU326S 1.75 | MRPa77 10.00 | IN5406 0.18 | 3N211 252
PCF80 0.75 | AF121 062 ) AorB 0.08 | BD131/BD132 0.95 | BF160 0.23 | BFT43 0.38 | BUADY 1.65 | OAa7 0.10 | IN5408 0.20 | 35K45 0.76
PCF86 1.25 | AF124 048 | BC172 0.08 | BD135 0.32 | BF167 0.30 | BFW10 0.79 | BU4O7D 1.80 | 0A90 0.08 | 15920 0.08 | 35Ka8 0.66
PCF200 195 | AF125 048 | Aor B 0.12 | BD136 0.36 | BF173 0.25 | BFWa4 0.76 | BUX80 3.70 | OA91 0.09 | 2N697 055 | 35K135 520
PCFBO01 145 | AF126 048 | BC177 020 | BD137 0.36 | BF177 0.42 | BFX29 0.28 | BUY20 1.75 | OAZ5 0.18 | 2N706A 0.33
PCF802 1.00 | AF127 0.48 | BC178A 0.2 | BD138 0.38 | BF178 0.30 | BFX30 0.30 | BUY69A 2.60 | OA200 0.06 | 2N2904 [FTRN 1.C. SOCKETS
PCF306 120 | AF139 0.68 | BC182 0.09 | BD139 0.38 | BF179 0.32 | BFX80 356 | BUY69B 1.98 | 0A202 0.15 | 2N2906 024 | pitto DIt
PCLE2 0.90 | AF178 068 | ABorC 0.09 | BD140 0.38 | BF180 0.35 | BFX84 0.24 | BY101 0.48 | OC25 2.10 | 2N2926G 010 | “g pin 0.08 0.70/10
PCL83 250 | AF239 068 | BC182L 0.09 | BD144 1.60 | BF181 0.35 | BFX85 0.26 | BY118 110 | Oc26 170 | 2N3053 0.40 | 14 pin 0:10 0.95/10
PCL8A 130 | AF279S 075 | ABor C 0.09 | BD145 182 | BF182 0.32 | BFX86 0.26 | BY122 0.68 | OC28 150 | 2N3054 0.56 | 16 pin 0.1 1.00/10
PC 115 | AL100 2,50 | BC183 0.09 | BD150A 051 | BF183 0.32 | BFX87 0.26 | BY126 0.12 | 0C29 2.67 | 2N3055 045 | 2 pin 021 1.95/10
PCL80S/85  1.35 | AL102 590 | ABorC 0.10 | BD159 0.65 | BF184 0.32 | BFX89 0.65 | BY127 0.10 | OC35 1.75 | 2N3702 0.10 | 5 pin 030 2.75/10
PO500 375 | AL113 220 | BC183L 0.08 | BD160 1.65 | BF185 0.32 | BFY50 021 | BY133 0.16 | OC36 1.75 | 2N3704 010 | 49 pin 034 310710
PFL200 135 | ASY80 175 | ABor C 0.12 | BD166 0.45 | BF194 0.08 | BFY51 021 | BY135 025 | 0Ca2 0.72 | 2N3708 0.10
PL33 150 | AUT10 1.40 | BC184L 0.10 | BD175 0.60 | BF195 0.10 | BFY52 021 | BY164 0.44 | OCAK 1.40 | 2N3772 1.90
PL36 145 | AY102 432 ABorC 0.10 | BD182 1.00 | BF196 0.10 | BFY57 0.40 | BY179 0.66 | OCa4 0.72 | 2N3773 2.70 | (Lasasls
PLB1 0.85 | BA102 0.34 | BC207 0.15 | BD183 110 | BF197 0.10 | BFYS0 0.30 | BY182 0.87 | OC45 0.58 | 2N3904 0.16 allised Paper
PL82 0.75 | BAT10 0.67 | BC208 0.16 | BD184 120 | BF198 0.14 | BFY90S 134 | BY184 0.40 | OCT1 050 | 2N3906 0.16 | 2n2F 600V AC 24p
PL83 0.65 | BA121 0.40 | BC212 0.09 | BD201 0.72 | BF199 0.16 | BR100 0.20 | BY187 072 | OC72 0.52 | 2N5294 0.48 | 10nF 1000V DC 22p
PL8A 075 | BA129 038 | ABorC 0.10 | BD202 0.87 | BF200 0.26 | BR101 0.44 | BY189 475 | OC81 0.68 | 2N6107 0.71 | 10nF 500V AC 80p
PLIS 2.00 | BA148 0.16 | BC212L 0.08 | BD204 0.80 | BF222 0.48 | BR103 058 | BY198 0.44 | OC200 2.46 | 2N6126 0.68 | 15nF 300V AC 30p
PL504 220 | BA1S4 008 | ABorC 0.10 | BD222 0.80 | BF224 0.20 | BRC4443 1.76 | BY199 0.47 | 0C202 220 | 2SB337 1.60 | 22nF 300V AC
L508 2.40 | BA155 0.10 | 8C213 0.09 | BD225 0.86 | BF224J 0.16 | BRY39 0.38 | BY206 0.24 | ORP12 0.85 | 2SCA%5 0.65 | 100nF 1000V DC 46p
PL509/519 5.95 | BA156 0.08 [ Aor 0.10 | BD232 0.45 | BF240 0.20 | BRYS6 0.42 | BY207 024 | R2008| 150 | 25C1172Y 2.90 | 470nF1000V DC
Y88 1.80 | BA157 0.28 | BC213L 0.10 | BD233 0.60 | BF241 0.20 | BRY61 0.86 | BY210/400 025 | R20108 152 | 25C1173Y  0.82 60p
PYS00A 240 | BAI64 014 AorB 0.10 | BD234 0.62 | BF2a4 0.26 | BSS17 056 | BY210600  0.26 | SHG15 0.40 | 25C1302 1.40 , ,
u26 1.90 | 8B104B 052 | BC237 0.11 | BD235 0.63 | BF244A 0.28 | BSS27 092 | BY210/800  0.30 | TAG1/100 1.40 | 25C1226 0.84 | HV Disc Ceramic (1)
UCH81 0.90 | BB10SB 0.30 | BC238 0.12 | BD236 063 | BF244C 0.24 | BSX19 0.34 | BY223 120 | TAGX400 1.78 | 25C1279 050 [ 1ev 150F  18p
ucLs2 1.70 | BB10SG 0.48 | BC235C 0.14 | BD237 0.65 | BF245A 028 | BSX20 034 | BY227 026 | TiCa4 0.40 | 25C1306 0.92 | 8kv 10, 47, 56,
6J5GT 1.75 | BB110B 0.42 | BC251 0.12 | BD238 0.56 | BF254 0.15 | BSX59 062 | BY229 0.30 | TIC45 0.45 | 25C1307 1.40 | 82, 100, 120, 150,
6547 2.20 | BC107 010 | ABorC 0.14 | BD24} 0.60 | BF256 0.40 | BSX76 0.29 | BY238 0.68 | TIC46 048 | 25C1aiza 270 | 180, 200, 220pF 30p
30FL12 160| AorB 0.12 | BC301 0.30 | BD243A 0.80 | BF257 .32 | BTI00A02  0.84 Tica7 0.70 | 25C1444 145 | 270, 300pF 39

ORDERING: Ali components are brand new and to full specification. Please
add 50p postage/packing {unless otherwise specified) to all orders

EAST CORNWALL COMPONENTS

119 HIGH STREET
WEM

SHROPSHIRE SY4 5TT TEL: 0939 32689

TELEX:

35565

and then add 159

VAT to the total. Either send cheque/cash/postal

order or send/telephone your Access or Visa number. Official orders

from schools, Liniversities, colleges etc most welcome.

{Do not forget to send for our 1985 cataloguie — only 75p per copy
Delivery by return on ex-stock items.

NEW RETAIL 1000 sq ft shop now open Mon-Fri 9.00-5.00. Sat 9-12.00.
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Please note that the telephone numbers above
are for contact with the advertisement depart-
ments only. Editorial enquiries should be sent
to the editor at the address given on page 417.

COVER PHOTO

This month’s cover photo shows a rear
view (back cover removed) of a set
fitted with the Hitachi NP8CQ chassis.

CORRECTIONS

In line 190 of the Spectrum test pattern
program (page 379 last month) the
graphics bar should have been shown
at the top instead of the bottom of the
line, i.e. as in similar lines (120, 150,
etc.).

Fig. 3(a) on page 372 last month shows
the 0-01uF, 200V d.c. capacitor con-
nected to the wrong end of the winding
on the field output transformer.

SOVEREIGN TV

We have received several queries relat-
ing to Sovereign TV sets, in particular
the Model C140 14in. colour portable.
They appear to be of Korean manufac-
ture but we have been unable to trace
any agents/distributors. Can anyone
supply an address for spares etc.?

HELD OVER

Part 3 of "The Lid off Microcomputers”
will appear next month.
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No Way to run a Broadcasting Service

Not this time a UK matter: instead a look across the ocean at the extraordinary tale of
Ted Turner and the Columbia Broadcasting System (CBS).

CBS is America’s leading broadcasting network. Its CBS News service is particularly
significant in the USA where national newspapers, with the exception of the quirky Wall
Street Journal, do not exist. But CBS’s established position in the news ficld has led to
criticism from the right for its “pro-liberal bias”. A group that calls itself Fairness in the
Media has been trying to gain control of CBS, a feat that would not be easy — last year
CBS made profits of %212m on a turnover of $4-8bn. Enter Ted Turner.

Forty six year old Ted Turner is a controversial character to say the least. His business
career started in 1963 when he bought an ailing Savannah billboard company that his
father had previously owned. In 19%0 he entered the TV broadcasting field when he
bought the financially strapped Atlanta TV station WTBS for $2-5m. This was
considered to be something of a gamble at the time, but Ted Turner was amongst the
first to spot the potential for using satellites to distribute TV programmes/services to
cable networks across the USA, where cable TV has been a growth industry during the
last decade. Hence the formation of Turner Broadcasting, which in 1980 inaugurated the
round-the-clock Cable Network News service (CNN). Turner Broadcasting has ex-

anded rapidly but has not been particularly profitable. In 1984 it made a profit of
glO‘lm on a turnover of $282m. One of the reasons for the poor profit record is CNN,
which is reported to cost $50m a year to run and to be a considerable drain on TBS. It
was apparently started as a counter to the US habit of turning to the main networks —
CBS, ABC and NBC - for news coverage.

It came as something of a surprise then when TBS announced an offer to acquire a
controlling 67 per cent interest in CBS. The offer is a complex one that values CBS at
some $155 a share - the pre-bid market price was around $110. How could the
comparatively small, heavily indebted TBS finance such an offer? In part through the
latest Wall Street fad, “junk bonds”, i.e. bonds that offer very high yields and carry
correspondingly high risks (if the company flops, the bondholder comes bottom of the
list of creditors). It seems that the offer could tc some extent be made to work out by
doing a bit of asset stripping.

Ted Turner’s offer sems cheeky to say the least, and its chances of success are
doubtful. TBS is a highly geared company, its ratio of long-term debt to equity capital
being $175m to $26-5m. Acquisition of CBS by issuing junk bonds would create a vastly
more highly geared operation. It looks like the business economics of the madhouse, but
then Ted Turner is on record as feeling that the main US broadcasting networks are
“anti-American, materialistic, anti-family, anti-religion and anti-government.” He would
like to control one and could gain strong backing to do so. To us, this hardly seems the
right way to go about running a broadcasting service.

Is there a moral in this for the UK? It’s perhaps irrelevant to try to draw conclusions
in view of the present wide differences in the broadcasting arrangements in the UK and
the USA. But one can say that the story serves as a cautionary tale. Those who would
like to dismantle the UK’s broadcasting system should beware of chaos this could
unleash. '

Euro Blues

1984 was not a good year for the European consumer electronics industry. The giants of
the industry, Philips and Thomson, failed to make profits in this sector. In the UK,
Ferguson is understood to be struggling to break even. Meanwhile on the other side of
the globe Matsushita, Japan and the world’s largest consumer electronics manufacturer,
had another record year. Most other Japanese consumer electronic products manufac-
turers also reported increased profits.

As mentioned overpage, Thomson’s chairman Alain Gomez has called for measures
to protect the European industry against foreign competition, particularly against
increased competition from Japan. Philips’ president Dr. W. Dekker on the other hand,
in his foreword to the 1984 Pgilips annual report, writes: “We consider a free flow of
goods on the basis of reciprocity to be of vital importance for the continued development
of world trade. Optimum conditions for production and selling can exist only if there is
free competition. Protectionist measures aimed at shielding industry are therefore
rejected by us.” An interesting contrast of views, but then Philips operates on a world-
wide basis and Dr. Dekker does emphasize “reciprocity”.

For Europe the problems are excessive capacity in relation to local demand, which
looks like remaining static for some time to come, while competition from Japan is
enhanced by the undervalued Yen. It’s hard to see just what can be done tc alleviate/
improve the situation and interesting to note that at a recent Financial Times conference
Dr. Dekker talked of the possibility of Philips moving its centre of activities away from
Europe. He is reported as saying: “If Europe does not unite, industrial innovation will
pass Europe by: multinational companies will then be forced to adjust their geographic
priorities . . . If Europe is neither able not willing to develop its economic structure, then
the consequences of that must be drawn.”
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Teletopics

1984 TRADE FIGURES
Deliveries of TV sets and VCRs in the UK during 1984
are summarised in the following table:

Goods Deliveries during Percentage change
1984 (000s) on 1983

Smail-screen CTVs 1,613 +28:4%

Large-screen CTVs 1,959 —12-5%

Teletext-equipped sets 645 —8:8%

Total CTVs 3,572 +2:2%

Monochrome portables 657 —40-8%

VCRs 1,417 —34-4%

The star performance once more came from the small-
screen (16in. and smaller) colour TV section of the
market, with monochrome portables doing poorly and the
VCR market in decline. According to Byron Davies,
chairman of the British Radio and Electronic Equipment
Manufacturers Association’s economics and statistics
committee, the UK last year had the highest per capita
demand for small-screen CTVs of any large market. The
fact that the small-screen CTV has become the standard
second set in the UK once more led to an increase in CTV
imports. Some 420,000 CTVs worth almost £100m were
exported during the year, along with over 250,000 VCRs
worth about £70m. Sad to note a further small decline in
deliveries of teletext-equipped sets, though the total of
over 2-5 million teletext-equipped sets installed in the UK
far exceeds that of any other country.

CES LONDON 86

Next year’s “under one roof” brown goods trade show will
be called the Consumer Electronics Show after the famed
annual exhibitions at Chicago and Las Vegas in the USA.
The show is being organised by Montbuild Ltd. of 11
Manchester Square, London W1, who organised last
year’s CETEX, and will be held between April 20th-23rd
at Earl’s Court, which is to be refurbished with carpeting
throughout and the roof draped — there will also be two
extra catering areas and a private retailers’ lounge and
clubroom. The organisers say that the show will be bigger,
better and more lavish than any previously organised for
the trade in the UK. There will be seven product cate-
gories: audio; video; computers; personal (calculators,
microwaves, health products, watches, clocks and selected
small appliances); communications (telephone equipment
and cellular radio); general (aerials, batteries, home secu-
rity, etc.); and retailer services (specialist shopfitting, in-
store security and fire alarm systems, signs etc.). It’s
intended to have walk-in seminars and business work-
shops covering all aspects of consumer electronics.

3M'’s VIDEO TECHNICAL CENTRE

3M, producer of Scotch brand videocassettes and manu-
facturer of the world’s first commercial videotape almost
thirty years ago, has completed construction and fitting
out of a technical centre at Gorseinon near Swansea. The
£2-5m centre has been built alongside 3M’s Gorseinon
factory, which has been producing videocassettes since
1974, and is equipped to analyse every aspect of
videocassette and VCR performance. Three main func-
tions are being undertaken at the centre. First, tests of
videocassette performance under normal use conditions.
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Secondly, detailed physical, chemical and component
analysis of videocassette characteristics. Thirdly, a pilot
plant enables new videotape formulations to be tried out
on a small scale.

The Technical Service Laboratory carries out tests on
domestic, professional and broadcast VCRs in all formats.
More than 120 VHS, Beta and V2000 machines are linked
to computerised dropout measurement and mechanical
function controls and are played continuously to allow 3M
engineers to monitor the dropout performance of Scotch
and other videotapes over thousands of passes, also to
check the performance of the mechanical components in a
videocassette.

The Product Engineering and Analytical Laboratories
contain sophisticated measurement equipment for the
analysis of materials and components. Physical measure-
ment equipment includes electron microscope examination
of tape and recording head surfaces to a magnification of
180,000, apparatus for measuring the dimensions and
surface uniformity of cassette components to tolerances of
hundredths of a micron, and equipment to test tapes and
components for their friction, abrasivity, static and envi-
ronmental qualities. Amongst the chemical analysis equip-
ment there’s an infra-red spectrophotometer to test
surface and material tolerances and check whether new
batches of Scotch tape are precisely within formulation
specification. Since human nature isn’t perfect and some-
one else’s tape stuffed into a similar looking housing is
sometimes sold, those engaged in such practices might like
to know that the spectrophotometer can “fingerprint” and
identify the actual manufacturer of any videotape in 200
secs.

The Gorseinon factory’s present production level of
1-75 million videocassettes a month is to be increased to
3-75 million a month in 1987.

A LONG-RUNNING CASE

The case of Thorn EMI Ferguson versus Compagnie
Francaise de Television SA (CFT), owners of the patents
relating to the SECAM colour television system, has come
to an end after fifteen years. On April 2nd the Court of
Appeal dismissed CFI’s appeal from an earlier High
Court decision, which also found in favour of Ferguson,
and awarded costs against CFT.

Thorn were originally taken to court as a leading
representative of UK TV manufacturers, the case being
that manufacturers of PAL colour sets infringed patents
relating to the SECAM system — both systems employ a
line-duration delay line for signal decoding. Legal and
technical argument has long continued over exactly how
the patents relating to the use of such a delay line in
colour sets should be interpreted. The fact is that the way
in which the line is used for PAL and SECAM decoding
differs, and this was the crux of the case. Had CFT been
successful they might have obtained a multi-million pound
settlement in damages: the court’s finding removes this
threat from Thorn and also from the rest of the UK TV
industry, against whom similar suits were pending. A hell
of a time to argue over the use of just one component!
The legal costs of the case exceeded £1m.

JVC’s LATEST VCR

The JVC HRD455 mentioned last month is the first of a
new range of machines that will be replacing current
models. This month sees the introduction of the HRD140
as a replacement for the HRD120, with a suggested retail
price of around £449. Features include “Auto-Power” — it
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switches on and off as the cassette is loaded and ejected —
remote control, freeze frame, frame advance, nine times
shuttle search and auto back-spacing to avoid gaps
between recordings. The new range features slim styling —
the machines are just 10-5cm high.

EC INTERFERENCE

The European Commission has decided to stick its nose
into broadcasting practice. An EEC broadcasting practice
Green Paper entitled Television Without Frontiers has
been published and is expected to be followed by a
Commission directive by the end of the year. Amongst the
proposals are a maximum advertising time of twenty per
cent — the IBA at present has a maximum of ten per cent
—and it’s thought that this might lead to pressure for more
advertising on ITV. The IBA feels that broadcasting
standards should be set by the national broadcasting
authorities rather than by formal EEC legislation. Quite
right. It wasn’t so long since that the Commission tried to
tell us all what our beer should taste like.

CABLE LATEST

Aberdeen Cable has become the second of the original
eleven franchisees selected in November 1983 to begin
operations — in the Westhill and Beilside areas of the city.
Clyde Cablevision has managed to complete its financing
arrangements and is expected to start laying the cable this
month: a twenty channel service is expected to start in
October. Services in Croydon, Coventry and Westminster
are also scheduled to start later this year.

At a speech to the Royal Television Society conference
at Birmingham John Butcher, parliamentary under sec-
retary for industry, once again said that the government
was not prepared to give cable TV financial backing,
commenting that progress would have to depend on
consumer response to what the industry had to offer.

PROTECTIONIST PRESSURE FROM THOMSON
Alain Gomez, chairman of the state-owned French con-
sumer electronics group Thomson, has called for protec-
tive measures to be adopted to safeguard the European
brown goods industry against increased competition from
Japan. He pointed out that Japan already tontrols 80 per
cent of the European hi-fi and VCR markets and has a
cost advantage of 25 per cent. With the present economic
downturn in the USA, where the Japanese have an even
greater share of the market, Japanese competition in
Europe could well increase. Whether the correct answer is
to call for increased EEC duties is debatable however.

MINIATURE SOLDERING STATION

Litesold (Light Soldering Developments Ltd., 97/99
Gloucester Road, Croydon, Surrey CRO 2DN) has in-
troduced a variable temperature miniature soldering sta-
tion for use on very fine work and sensitive components.
The PCA478/38 comprises the Model 38 soldering iron
which weighs only 7g and handles like a fine pen and the
Model PC478 power unit which enables the soldering
temperature to be adjusted between approximately 180
and 380°C. Applications include soldering/rework with
surface mounted components, calculator and instrument
repairs and fine production work.

GEC TO PRODUCE BBC'’S DIGITAL PAL

DECODER
A digital PAL decoder designed by the BBC is to be
manufactured and marketed under licence by GEC-
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McMichael. The new decoder takes a composite PAL
input signal and produces a digital bit-stream of RGB and
chrominance/luminance (YUYV) information at its output.
Other outputs include digitally multiplexed YUV to the
EBU parallel interface specification, analogue RGB or
YUYV and mixed syncs. The use of digital signal processing
in this high-quality comb filter PAL decoder achieves a
high standard of performance: the separation of
chrominance and luminance information is carried out by
means of a combined vertical and temporal comb filter,
totally suppressing fine cross-colour and giving some
attenuation of coarse cross-colour and noise. The new
decoder is designed to decode PAL signals for processing
in digital video effects equipment and electronic stills
stores and could be used in PAL-CMAC conversion. It
created great interest at the 1984 IBC and is to be shown
at Montreaux this summer.

VIDEO PROCESSING ADC/DACs

Mullard have announced the availability of the video AD
converter type PNA7507 and DA converter type
PNA7518 mentioned in our feature on chips for tomor-
row’s sets last month. The two chips are low-power
NMOS devices that operate at a sampling rate of 20MHz.
The 7-bit PNA7507 has 129 comparators, a reference
resistor chain, transcoder stages and TTL output buffers.
It requires no external sample and hold, has a high input
impedance and is encapsulated in a 24-pin DIL package.
The digital output can be selected in twos complement or
binary coding. The PNA7518 8-bit DAC has TTL input
levels with transparent latch inputs and requires no
deglitching circuit. It’s encapsulated in a 16-pin DIL
package.

IMPROVED VIDEOTAPE FROM JVC

JVC’s new Dynarec Titanium Oxide tape is aimed at the
VHS hi-fi and AV markets, offering greater durability and
improved dropout performance with repeated use.
Titanium monoxide is added to the base film resin to
make the tape conductive, thus eliminating static dust
build up, to darken the tape for improved optical tape
motion sensing, and to provide a matt back surface for
impraved spooling. Removal of three base film additives
results in a stronger tape with greater dimensional
stability — tape stretching is a major cause of signal loss.
Titanium dioxide is added to the coating to act as a
dispersant, binder and tape conditioner, replacing three
coating constituents. This gives a greater concentration of
magnetic material in the coating, improves the magnetic
retentivity and increases the toughness of the playing
surface.

IN BRIEF

Marconi Communications Systems Ltd. have been
awarded a contract to undertake a major re-engineering
project at the BBC’s Crystal Palace transmitter. The
Marconi supplied 40kW klystron transmitters are to be
converted to beam-maodulated operation to increase their
efficiency and reduce station running costs. Marconi will
be supplying new 7500 series drives, new vision and sound
combiners and other peripheral equipment. The work is
due for completion early next year . . . The Japanese
watch firm Citizen plans to launch miniature TV sets using
liquid-crystal displays in the UK later this year. There will
be monochrome and colour pocket models and a “‘wrist-
watch” model. The sets are already on sale in Japan and
the USA . . . Seiko is to introduce a ‘“‘wrstwatch”
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computer display unit using a two-line, 24-character dot
matrix LCD. Listed as Model RC100, the unit is expected
to sell for around £110, acts as a watch/calendar in the
time mode and has a 2K memory that can store up to 80
“pages” of 24 characters . . . A colour video camera with

a solid-state image sensor and mechanical shutter, Model
SVC09, has been announced by Prostab International
Ltd. of Bracknell. Exposure time is adjustable from 0-1-
20msec. The camera is intended for movement analysis,
producing sharp images of fast moving action.

TV Fault Finding

Monochrome Portables

Although there are many different portable TV chassis
and each set we open up seems to be different we don’t
often get caught out by awkward faults. Lately however
we've had a spate of these small sets that have caused us
headaches.

The first was a Mitsubishi Model BB1204B, a nice,
straightfoward, well laid out chassis. The line output stage
was dead so we did the usual checks around the line
output transistor and on the rectifiers fed from the line
output transformer. Everything seemed o.k. so we moved
back to the line driver stage. The voltage at the collector
of the transistor seemed about right at approximately 0-6
of the supply rail voltage so we moved back to the line
oscillator stage. After a lot of time wasting we got the
scope out. This showed that the oscillator was running and
that the waveform was reaching the base of the line driver
transistor. But there was no waveform at its collector. The
set burst into life when a replacement transistor was fitted.

Next a Bush Ranger, Model BM6714A. The complaint
was no sound. A dab at the input to the sound output
stage produced a healthy burp so we moved back to the
TBAI120SB intercarrier sound chip. Dabbing around here
still produced audio noise but there was no off-air noise.
We changed the TBA120SB but there was still nothing.
We eventually found that C32 - 02;LF) at one of the
input pins (pin 13) was faulty.

The next one was a Sanyo 10-T150H which was dead
with a blown fuse. We replaced the fuse and found that
the power supply was heavily loaded down. Disconnecting
the supply to the line output transistor restored the correct
rail voltage so the fault was clearly in the line output
stage. We started by checking diodes etc. then went on to
disconnect the output transformer’s secondary connec-
tions. When the scan coils were disconnected the rail
voltage came up and we feared the worst — faulty scan
coils — but we decided to try a replacement scan coupling
capacitor first. Our luck was in and the set came back to
life — we had to order the correct item however due to its
large value (C622, 7uF, lacquer type).

The problem with a GEC 2114 was excessive height
with poor linearity. C215 (10uF, 25V) in the field linearity
network was open-circuit. M.D.

Panasonic TC682GR

The picture on this colour portable suddenly went dark —
only slightly dark, which we found we could correct by
slight adjustment of the first anode preset. There were
several striations down the left-hand side of the screen
however. These were similar to what you get when the
damping resistor across a line linearity coil goes open-
circuit, but in this set the coil is preset and doesn’t have a
damping resistor. We checked the voltages around the
line output stage for a clue and found that the line output
transformer derived 190V supply was low at only 155V.
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The relevant reservoir capacitor C155 (10uF, 250V) was
open-circuit. M.D.

Nordmende Portable CTV

This set was tripping and a loud knocking noise was
coming from the line output stage. When we removed the
back the cause of the trouble was obvious. The core of the
line output transformer had cracked in half and when the
set tried to run the two halves knocked together. We were
able to repair the core with Araldite. M.D.

Panasonic TC2203 (U1 Chassis)

No results was the complaint with this set. It uses a self-
oscillating chopper circuit and we found that while the
rectified mains supply was present at the collector of the
chopper transistor Q801 there was no voltage at either its
emitter or base. The start-up resistor R803 (150k(2) had
gone open-circuit. M.D.

Thorn TX10 Chassis

I’'ve had two cases recently where the symptoms were low
brightness, the user control having very little effect, and
an audible hum from the speaker with the volume control
at minimum. In both cases TR654 in the blue output stage
was short-circuit base-to-emitter. This transistor forms
part of a cascode circuit with its base biased from the 12V
line and one can only assume that the symptoms were
related to the transistor’s effect on the 12V supply. J.R.

Thorn 9600 Chassis

This set had a very washed out picture with no colour.
The cause was VT115 (BC147) in the decoder short-circuit
base-to-emitter. This transistor forms part of the pulse
shaping circuit, its failure removing the black-level clamp
and burst gate pulses. J.R.

Thorn TX90 Chassis

The complaint with this set was “intermittently dead”, but
it worked perfectly on soak and even a tap around the
board failed to produce any trouble. When the board was
slipped out for inspection I found that two of the connec-
tions to the line output transistor TR112 were dry—joipr::d.
.B.

Intermittent Shut Down

Sometimes a TV set with the complaint that it switches off
intermittently comes into the workshop but no amount of
soak testing or tapping around will make it go off. As a
matter of course these days we give the set a good clean-
up around the high-voltage points such as the e.h.t.
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Analogue Multimeters
LEADER LCT-910A THE VERY LATEST SC110A LOW POWER, Digital Muttimeters
C.R.T. TESTER-REJUVENATOR

FULLY PORTABLE OSCHLLOSCOPE. s
Our top selling instrument is designed

Signal Generators
to readily test the various characteris-

Digital Frequency Meters
Psttem Generators

tics and re;uvena!ion of both colour and

B/W CR.T

CRT Tester/Rejuvenator
* Tests for shorts and leakage between

T.V. Field Strength Meter
Digital Capacitance Meter

electrodes. LARGE S.AE.
# Tests cathode emission characteris- FOR COMPLETE LIST.
tics.

* Separately checks condition of guns.

# Removal of shorts and leakage be-
tween electrodes.

* Checks heater warm-up characteris-

The new Thandar SC110A represents a break-through in oscilio-
scope development. The SC110A is ONLY TWO INCHES thick and

tics. weighs under two pounds, yet retains the standard features and
* Rejuvenation of low emission controls of a bench oscilloscope. FITS IN A BRIEFCASE

cathodes with automatic timing. PRICE £199 + £29.85 VAT Full 8ized Performance
* Super rejuvenation with manual-con- * 10 MHz bandwidth * 10 mV per division sensitivity.

E’°‘ | b b . STER 2 Full nggar tacilites aro provided mcludlngwlvums or TV filtering. e o AC
* Complete with tube base adaptors. LOPT TE © EpEncm 0 Y e of
Size: H 230mm W 330mm D 120mm. o S® S smm « 148mm x 50mm. PRICE £165.00 + £24.75 VAT

BK‘s REVOLUTIONARY DYNAMIC A ies:
LEADER HIGH VOLTAGE ‘LOPT' TESTER coessorles 5"'7;523‘2 ?,’95% 15:281% \\I/;\\;
METER EHT PROBE Revolutionary L.O.P.T. tester. Operates X 10 Probe €850 + £1.28 VAT,
Measures up to m dynamic mode which actually tests the x 1/x 10 Switched Probe £10.50 + £1.58 V.AT.
40 K.V. ISDACFEVW FT under high voltage conditions AC Adaptor £6.95 + £1.04 V.AT. ) o

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

BUILT
|

HAMEG HM 203-5 20MHz
PRICE £25:99 +£3.VAT DUAL TRACE OSCILLOSCOPE

SPECIRCATION:

*BANDWIDTH DC-20MHz
*SENSITIVITY CH1, CH2 2mV-50V/DIV
*TIMEBASE 40nS to 0.25 CM
*TRIGGER DC-40MHz Auto-Normal-TV
*CALIBRATION QUTPUT

*CH1 ADD AND INVERT FACILITY

e

CRT TESTER-REJUVENATOR

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

red guns separately. Fitted with delta and *ALT/CHOP SWITCH WITH COMPONENT
P.IL. sockets. Compact size 120 x65x860 *LARGE RECTANGULAR SCREEN 8 x 10 cms. TESTER
mm. Supply 240V AC *BUILT IN SEMICONDUCTOR COMP. TESTER
*SIZE 285mm X 145mm X 380mm. PRICE
PRICE £32.00 +£4.80VAT *SUPPLY 110-125-220-240V AC 50-60Hz
FULLY 2 YEAR WARRANTY (2200 & i) B
GUARANTEED Optional probes as above

U.K. Post Paid, Export orders welcome, please deduct V.A.T. and enquire for Qverseas carriage cost. Barclaycard/Access orders welcome, or Cheque, Bank Draft,
etc., with order please. Large S.A.E. for technical leaflets of complete range. Delivery normally within 7 days.
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connector and c.r.t. base. The point of this is that some
homes still suffer from condensation in damp weather, but
when the set has arrived in the fairly warm, dry workshop
the cause of the trouble is no longer present. In fact if you
don’t find the cause of the problem during a field visit it’s
worth trying this. Just a single leakage is often sufficient to
cause a modern power supply to trip. M.B.

Sanyo CTP430

Like the Hitachi CNP190/192 these old Japanese sets
seem to soldier on. They give little trouble apart from the
odd dry-joint or poor inter-board connection that causes
intermittent loss of picture or field collapse. The fault on
this set was more elusive however since the raster would
partially collapse, leaving about an inch of field scan.
Replacing the field driver transistors Q403/4 cured the
trouble — BCI115s were used as they were the most
suitable transistors to hand. M.B.

Philips TX Chassis

We had a strange fault with this monochrome portable — it
wouldn’t switch off! The front mounted switch worked
mechanically but not electrically. Now we’ve all at some
time spiked ourselves on the sharp undersides of boards —
after all that’s how new swear words are invented. The
fault was caused by excessive component lead length.
Both 2A fuses had blown, but still the set operated! The
on-off switch was ineffective in either position, the set
coming on and staying on as soon as it was plugged in.
Having disconnected the mains supply we removed the
plastic board strengthener from under the mains trans-
former and there was the cause of the problem: two
excessively long leads from wirewound resistors were
bypassing the fuses and it seemed much else as well.
Simplicity itself to put right with a decent pair of side
cutters.

The fault on another of these sets was a bright,
uncontrollable raster. The cause was the video emitter-
follower transistor TS350 (BC558). Note that this is a pnp
transistor with its collector connected to chassis. A third
problem we encountered in one of these sets was the
switch-off spot suppression capacitor C571 (22uF) in need
of renewal. M.P.

Thorn TX9 Chassis

The problem with one of these sets was field bounce
which during investigation gave way to field collapse.
Replacing the TDA1170S field timebase i.c. cured the
collapse but did nothing for the bounce. The two 0-1uF
capacitors C215/6 in the ramp generator circuit were the
cause of the bounce.

Purity errors can be a problem with some of these sets
fitted with 22in. tubes. It seems that the chassis was not
originally intended to drive 22in. tubes and as a result
there’s a marginal difference in the purity tolerance
between 20 and 22in. sets. The problem mainly arises
when housewives push the set out of the way to vacuum
the lounge — this can result in a call to the tele company!

As many of you may know, the simple T718 ultra-sonic
handset can give a bit of trouble. On one occasion

recently the sound level would immediately fall to mini-

mum when either of the sound function buttons was
released. There were two possibilities for this: either the
small circular pressure discs on the handset PCB were
short-circuit so that the unit was transmitting all the time,
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or the MC14029B i.c. on the remote control receiver
panel had developed a dislike for sound. It turned out that
the i.c. was defective, but it'’s a good idea to change the
three handset pressure disc switches anyway — prevention
is better than cure! The newer infra-red T725 handset is
vastly superior. M.P.

ITT CVC820 Power Board

I've had quite a few sets lately with power supply faults
caused by the h.t. smoothing electrolytic C431 (10uF). If
it goes slightly low in value the result is cogging on
verticals when the set is first switched on. If it goes open-
circuit the result is a low h.t. line (80V) with an arcing
sound coming from the chopper transformer. P.B.

ITT CVC1200 Chassis

If you have a CVC1200 series set with a blown mains fuse
as often as not you'll find that the BUSO8A chopper
transistor is short-circuit. Sometimes however it’s the
10uF filter capacitor C701 that has gone short-circuit. If
the chopper transistor goes short-circuit every couple of
days change zener diode D702 (ZPD5-1). P.B.

Thorn 1500 Chassis

This 24in. 1500 set came in with the complaint socund but
no raster. A new tripler was all it needed, but nat having
one in stock I decided to try the type used in the earlier
1400 chassis — the 1400 type is similar electronically but fits
on the line output transformer horizontally instead of
vertically. The set worked well with the 1400 unit fitted
and I was about to replace the back cover when F noticed
a few horrors. The 202 section of the mains dropper had
gone open-circuit and been bridged with a 47} resistor,
while the mains filter capacitor C84 and the h.t. rectifier’s
protection capacitor C&5 were both missing. I assume that
the capacitors must have gone short-circuit at some time
and simply been snipped out. When these matters had
been put right the set was left running on soak. The next
thing I noticed was that there was lack of width on the
left-hand side. This didn’t respond to fitting new valves in
the line output stage, and checking components in this
area revealed nothing amiss. The scan coils maybe? A
Plessey type was fitted and adjusting the line linearity
sleeve and the picture centring magnets only made mat-
ters worse. Full width was instantly restored when a set of
Thorn coils was tried. B.R.

Binatone 01/9496

Loss of sync on this monochrome portable was traced to
D302 (IN34A) which is in series with the signal feed to
the sync separator transistor. There was also sibilant
sound due to a dry-joint on C510 which smooths the
supply to the audio circuit. A.D.

Philips KT3 Chassis

Here’s a strange one for you! When the set was tuned to a
strong signal the result was a very dark picture with just
the highlights showing, colour present and the sound o.k.
With a weaker signal there was a near normal picture —
except for the graininess to be expected. The cause of the
trouble was poor contact (a dry-joint, though it looked
perfectly all right) at the focus control pin on the main
board — the pin along the track from R1581. G.F.
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Servicing Notes on the Toshiba V9600

This front-loader is far more prone to mechanical than
electronic problems. As with most Beta machines the
most common trouble is with rewind — Sanyo seem to
have been the only Beta manufacturer to beat this
problem. It’s a great help in reducing the wear that causes
the trouble if the customer uses only L250 or L500 tapes —
it’s seldom necessary to use a three-hour L-750 tape to
record a programme.

Poor Rewind/Playback

For poor rewind/playback first check the upper drum
for wear - check for scratches or a highly polished surface
with a ridge embedded in the drum. If necessary replace
the drum, but be sure to check that the rubber wheel on
the clutch idler assembly hasn’t been chewed up — replace
it if small particles of rubber are present on the surface
below the idler assembly.

The next step is to connect a scope to check the
playback f.m. envelope at TP101. If the waveform is as
shown in Fig. 1 there’s no output from one of the heads.
Check that both heads are clean and that there’s no dust
build up due to excessive upper drum wear or maybe the
use of poor quality or old tapes. If the problem persists
replace the video head disc and set up with an eccentricity
gauge — set to within lum. When the eccentricity is
correct the tracking and picture should be stable and there
should be no wow or flutter.

After setting up the head disc check that the back
tension is correct — if it’s badly out the result will be
excessive drum wear. The back tension should be 47-57
grams — if it varies by more than 10 grams from the
beginning to the end of the tape replace the band brake.

If the upper drum/disc assembly has been replaced and
the picture is noisy instead of clean and crisp, make a
recording then play it back while checking the f.m.
envelope at TP101. If the output from one head increases
while that from the other falls as the tracking control is
rotated the playback frequency response controls R150/
R151 may need attention — check the condition of the
carbon tracks. If the problem persists check the dihedral

——— Sl

Fig. 1: No output from one head.

Fig. 3: Correct f.m. playback envelope.
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setting (head height) which can be varied by adjusting the
Allan screw on the top of the head. It’s very often quicker
however to replace the disc instead of working out a graph
to set the head height. Adjusting the height can upset the
angle of the head.

If after fitting the modified upper drum type 7037-1301
the picture is noisy in parts and the playback f.m.
envelope is as shown in Fig. 2 try removing the shims
between the upper drum and the support wall. This has
proved to be a very successful way of getting the correct
waveform (see Fig. 3). If the picture is still noisy the tape
path alignment should be set up.

Loud Howling on Playback

Loud howling on playback can be due to rubbing on the
upper drum. Check the flywheel assembly — remove and
clean the shaft, put a spot of oil on a cloth and lubricate
the shaft then reassemble. This should clear the problem.
A very dry shaft can cause sound and picture jitter.

Squealing on Rewind

Squealing on rewind can be caused by a badly worn
upper drum but is usually due to worn ceramic rollers on
the guide ring. To prove this or effect a temporary cure
while awaiting replacement rollers from Toshiba, turn the
rollers upside down.

Streaking across Picture

Streaking across the picture is very often caused by
incorrect setting of the playback frequency response con-
trols R150/R151. Alternatively the head disc may need
replacement or, more likely, 1C102 is faulty.

Excessive Picture Jitter

Excessive picture jitter can be caused by poor tapes or a
worn clutch idler assembly. Other possible causes are a
faulty bearing in the drum unit or a faulty drum motor
stator.

Cassette won’t Load

If the cassette won’t load, check the voltage at pin 37 of
IC601 while inserting the cassette in the machine. The
voltage should drop from 4V to zero. If this doesn’t
happen check the cassette in switch S651 and that the
switch lever spring hasn’t dropped off. The problem can
also be caused by a faulty front loading motor — first
ensure that 1.t. reaches the motor terminal. Also check the
condition of the loading belt.

Stops when Record/Playback Selected

If the machine stops when record/playback is selected
check the setting of the leaf switch S656 and that the
switch lever on the slack detector is operating correctly.
It’s best to check the leaf switch by replacement. Check
the switch lever for being misshaped. If the auto-stop
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doesn’t operate when adjustment has been completed
suspect faulty leaf switch contacts.

Picture Noise/Sound Wow

In the event of noise bands on the picture and/or wow
on sound, first check that the 200Hz waveform is present
at TP508. If it’s missing check for 200Hz at pin 1 of P503.
If a 200Hz signal is present here suspect IC502
(TA75902P). Also check whether the capstan belt is dirty

or stretched. The capstan motor could be faulty. To
eliminate the servo circuitry, check that the voltage at pin
7 of 1C501 varies when the capstan motor is slowed.

Drum Motor not Operating

If the drum fails to rotate, try rotating it by hand. If this
starts the drum motor the stator is problably at fault. If
the motor doesn’t start the servo circuit will have to be
checked.

Guide to Satellite TV Reception

Part 2

This month we’ll take a look at receiver systems. The first
point to make is that all satellite TV transmissions use
f.m. for the video signal, primarily to reduce the loading
on the satellite’s power supply.

One of the worst reception problems with a signal of
barely sufficient strength (due to rain fade or the use of a
small dish for example) is excessive noise on saturated
colours. This problem should disappear when the MAC
transmission system comes into use — a multiplicity of
digital sound channels will be another advantage of the
proposed DBS system. The system used at the moment,
with a subcarrier for the audio channel, can reduce the
overall power level (albeit marginally) from the satellite
and can cause patterning on the video together with
buzzing from saturated colours if the signal is weak.

At the moment the only MAC transmissions are
Norwegian ones via the ECS-2 satellite. The Australian
Aussat satellite, which is due to be launched into orbit this
August, will be the first satellite to use MAC for DBS
transmissions.

Provided the signal is of reasonable strength, which
means using a dish with a minimum diameter of 1-2m in
the UK for ECS transmissions, none of the problems
mentioned above should cause too much aggravation.

Several UK manufacturers already produce satellite TV
receivers, mainly for the cable market and for the master
aerial market (SMATYV - satellite master antenna televi-
sion — to use the accepted term) that’s expected to open
up shortly, providing satellite TV signals for blocks of
flats, hotels etc. Apart from experimental ones, domestic
satellite TV receivers for the UK market are at present
something for the future — though let us hope the not too
distant future. References in the present article to domes-
tic receivers relate mainly to those used for the US 4GHz
band. The indoor part of such receivers is very similar to
that required for 11GHz reception, though the input will
be at around 500MHz instead of the 800MHz used in
Europe.

IF Section

In Europe, the signals in the 10-95-11-7GHz or the
future 11-7-12-5GHz band are downconverted at the dish
aerial to a standard first i.f. of 950-1,750MHz. Covering
800MHz in one sweep has caused manufacturers great
headaches, mainly due to the range the local oscillator has
to cover and the r.f. tracking. One enterprising manufac-
turer has introduced a double-downconverter: 11-45-
11-7GHz band signals are converted first to 1,500-
1,750MHz and then to 950-1,200MHz. This is a tricky
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conversion as the unwanted low-band signals from the
LNC are still present at 950-1,200MHz and the second
harmonic from the 550MHz local oscillator falls within the
wanted i.f. range. Nevertheless the unit, which is switched
in and out of line by means of switching diodes, works
very well.

The second i.f. used varies. 70MHz is rather low as the
unwanted image frequency is only 140MHz away. A new
choice is around 140MHz: the image frequency at
280MHz is much easier to filter out by means of a tuned
r.f. stage preceding the first i.f. mixer.

Another new choice is in the low 400MHz band, just
below the 70cm amateur band (432MHz) and well away
from local TV transmissions that would cause break-
through problems. The image frequency at over 800MHz
is well above the band of interest, easing problems
considerably. A new generation of PLL and quadrature
f.m. demodulators has been developed by various manu-
facturers to detect 400MHz f.m. signals. These will in the
fullness of time be complemented by SAW bandpass
filters to feed the -demodulator i.c. Discrete filters are
mainly used at the moment: at 400MHz these consist of
several tuned lines in a small metal can. Alignment of the
filter is carried out by bending copper tabs adjacent to the
lines (similar to the system used with the old rotary u.h.f.
tuners).

70MHz SAW bandpass filters are now quite common in
the USA, where a large market for C Band “DBS” has
developed.

Unfortunately three different i.f. bandwidths, 27, 30
and 36MHz, are at present in use with the ECS and
Intelsat V satellites. When we get DBS in Europe 27MHz
will be used. Sophisticated cable receivers can switch
between these bandwidths (often referred to as deviation
frequencies of 18, 20 and 25MHz): if a dedicated receiver
is used at the cable head end there’s no need for

AGC and

signal strength
indication

950-1750MHz

Video

:s'eoamd nit 8PF IF strip and Video de-emphasis e
G 27,300r demodulator. LPF, amplification

Sijlunes 36MHz 70, 140 or and optional
T wide L00MHZ IF clamping

R L - Audio

Tuning circuits AFC Audio demodulator.| output

Passibly synihesized £10MHz hold Tunable 6~7MHz

channe| steps - © minimum
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Fig. 1: Block diagram showing the basic features of a
satellite TV receiver unit.
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switching.

Less complex receivers for domestic/semi-domestic use
generally have only a single bandwidth. This can cause
problems when all the transmissions available are to be
received. Too wide a bandwidth with a narrow-band
signal can result in excessive noise on the picture. Too
narrow a bandwidth with a wideband signal on the other
hand can cause irregular signal distortion which is most
noticeable as ‘“‘sequined” saturated reds. A signal a little
below the f.m. threshold (see later) produces a similar
effect: saturated reds break into noise when the other
colours are 0.k. The compromise solution is a bandwidth
of around 30MHz, though some receivers with simple
alteration of the bandpass filter via the front control panel
are becoming available.

Tuning Systems

Normal voltage tuning is used to tune across the first i.f.
range. Cable grade receivers generally use synthesised
tuning in order to remain on station for a considerable
time without adjustment. A.F.C. has to be added with
synthesised tuning to cope with the downconverter local
oscillator’s frequency drift of up to about SMHz at worst
with temperature extremes. Domestic type receivers use
cither a series of pushbuttons with the tuning voltage
stabilised in the conventional manner or just a rotary
tuning control with a.f.c. applied to the tuning line to grab
the signal once found. Though good, the stability would
not be sufficient for very long periods of unattended
operation (weeks or months).

A.G.C. is often applied to a meter for dish alignment —
or terminals for connection of a remote meter at the dish
may be provided. Cable receivers often don’t have this
feature as it’s considered best to align the dish with a
spectrum analyser or a specialised signal meter in the first
place. Having installed a variety of dishes to date I can say
that a receiver signal meter by the dish is by far the easiest
method, the peak in dish alignment being very easily seen.

Energy Dispersal

Standard energy dispersal techniques are used with
most transmissions; i.e. a 25Hz triangular wave with about
500kHz deviation is added. This results in a flickering
picture unless d.c. clamping is used. Some clamps are
better than others at removing the dispersal: look for
residual flicker in peak white and saturated red (that old
bogey) areas of the picture. Residual flicker is often
present when a signal is a little below the f.m. threshold.

With encrypted signals using sound in sync the video
output from the demodulator has to be unclamped other-
wise the decoder (particularly the Oak Orion unit as used
by Sky Channel) won’t work. Cable receivers have both
outputs available at the rear or a front panel switch to
disable the clamp.

Audio Standards

A receiver for general use must be able to tune to the
various audio subcarrier frequencies employed — 5-5, 6-5,
6-6 and 6-65MHz together with the 7-02/7-2MHz narrow-
band stereo frequencies used by Music Box. Encrypted
signals generally use sound in syncs, but at least one
service (TV5) has clear audio with scrambled video (simi-
lar to the Canal Plus system).

Another area that causes problems is audio pre-em-

434

phasis. In addition to the standard CCIR system a new
standard called CCIT-J17 is used for several transmis-
sions. This has a very high peak-deviation value and
results in sibilant hissing with standard CCIR de-em-
phasis. Special techniques have to be employed to
demodulate the audio properly. Needless to say, the
French TV5 channel was the first to use this system.
Ironically, on their own Telecom satellite they use stan-
dard de-emphasis at both 4GHz and 12GHz.

Another problem with certain receivers is that a very
high-level 5-5MHz carrier is used to carry out switching
operations at cable head ends. With a 6-5MHz audio
subcarrier, the 5-5MHz and 6-5MHz signals can beat to
produce a IMHz interference signal that gives bad
crosshatching. The cure is to have a proper 36MHz i.f.
passband, a linear video amplifier and possibly some
notch filtering to remove the beat-frequency interference.

Noise/FM Threshold

The f.m. threshold point is best defined as the point
where for every 1dB increase in the carrier-noise ratio (c¢/n
ratio) there’s only 1dB increase in the video signal-to-
noise ratio. Below this point, down to about 6dB below
threshold, every 1dB gives a dramatic increase in signal-
to-noise ratio on the picture.

Dish size and the head unit noise figure determine the
carrier-noise ratio of the incoming signal at the receiver.
With a cable head end, where high-quality signals are a
must and space for dishes is not at a premium, systems are
designed for at least a 16dB ¢/n level. On most receivers
the threshold point is 8-10dB ¢/n. This kind of signal level
calls for a dish of about 3-3-7m in the UK.

With a domestic/semi-domestic installation where the
dish size is all important there’s much less margin above
threshold. A 2m dish is the largest one is likely to find in
use, giving at most a margin of 3-4dB above threshold
from some ECS transponders in the UK. Under adverse
weather conditions (mainly cloudbursts, where the sky
goes very dark) several dBs of signal can be lost. Indeed
the writer once noted virtually complete fadeout of ECS
signals for two-three minutes during a severe summer
thunderstorm using a 2m dish.

When the signal is at the threshold (1-2-1-5m dish,
2:9dB head unit noise figure in the UK) receivers tend to
display noise in different ways. Some show “violent hail-
stones” all over the screen even when the signal is only a
fraction below threshold. Others give a softer, finer noise
display though these receivers often produce a paler
picture when the signal is strong.

Reducing the bandwidth also reduces the threshold
point — going from 36MHz to 18MHz gives a 3dB
reduction — though this can produce severe distortion on
saturated reds and white captions. If a small dish has to be
used and the lowest noise figure head unit is obtained, the
minimum dish size for the southern UK is 1-2m with offset
feedhorn (this gives some improvement in dish efficiency)
— the beam centre is off the Kent/Essex coast — but don’t
look too hard at saturated colour bars in heavy rain.

The new French Telecom-1 satellite has power levels
3dB up on ECS in the 12-5-12-7GHz band (around
50dBW at beam centre near Luxembourg) and can give
good pictures with an offset dish as small as 90cm. UK
DBS should be 12dB up on Telecom-1 and should
produce similar quality pictures with a 22-5cm offset type
dish. Allowing for rain fade margins, 30cm should do very
well.
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Unscrambling Canal Plus

Towards the end of last year Canal Plus, France’s new
pay-TV channel, had the December issue of the magazine
Radio Plans seized by a French court to prevent publica-
tion of a design for a decoder. The interesting thing about
the Radio Plans’ decoder is that it works on principles
quite different from those used by the official decoder and
is thus in no way a copy. The complaint against Radio
Plans was not on technical grounds: it was of “incitation
to theft”, i.e. that it encouraged readers to receive
programmes they had not paid for. The reply from Radio
Plans was that the design was intended for readers in
Belgium, Switzerland and Monaco: while the transmis-
sions can be received in these countries, Canal Plus does
not issue decoders to would-be viewers outside France.
There was even the case of an enterprising retailer in
Switzerland taking out subscriptions for his customers via
an accommodation address in France, but a stop was soon
put to his initiative.

Canal Plus started operations last November 4th, using
SECAM L, both sound and vision scrambling and, for the
most part, the old 819-line v.h.f. network. SECAM L has
625 lines, positive-going video, 6-5 MHz vision-sound
carrier spacing and a.m. sound modulation. Unscrambled
programmes are broadcast between 19.10 and 20.30 each
evening. Earlier last year Sylvain Anikini, the Canal Plus
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man responsible for the choice of a scrambling system,
had been widely quoted in the media as saying that the
system adopted was completely hacker proof. This made
the Radio Plans article particularly unwelcome.

Scrambling

Mr. Anikini was confident in his predictions. After all,
the official decoder uses specifically manufactured i.c.s
and contains a RAM chip powered by a battery — this is
used to store essential information that’s lost if a tamperer
gets to work. Stealing or copying a decoder, or simply
keeping one after the end of a subscription to the service,
would be no good. Each decoder has a different number
stored in its memory chip: the product of this number and
the number the viewer has to type in at the beginning of
each month gives the correct decoding sequence, i.e. the
number of delays given to each line of picture information
over a six field cycle (see later). Thus when the sequence
is changed at the beginning of the month a new number
must be typed into each decoder if it is to produce clear
pictures. Canal Plus keeps records of each subscriber’s
eight-digit number in a computerised data base.

During the first month of operation a simplifizd code
was used, enabling all the official decoders to work

CAPACITORS
91 5 x .0047/1500 AB23
Chassis 1.50
92 10 x 220MFD 16V
Elect 0.50
3 IO X .04TMFD A(I)V
Mul Pol
94 5 x 47100V CSM
T3500

9% 5 x 47/1000
Dubilier 3.00
33 10 x 0.1/2000V

200
98 5 x 1/250 Supp |TT
etc.

68 Grundig 3010/1500 m

69 Thorn 3500

70 Thom 8500 10
71 Philips G8 6.30
72 Pye 7131 450

89 10 x Anti Track EHT
Cap 200

EHT TRAYS
50 ITT CVC 59 3.00
51 Decca 173(/1830  5.00
52 Decca 80 Series  4.50
53 GEC 2040 Hybrid  3.00
54 71500 5 Stick 350

55 Thorn 9000 7.00
56 Thorn 1400 200
57 Philips G9

350
58 Universal ITT Type 4.50
59 5 x TVi1 EHT Rec for

PTV's 1.00
60 3 x Tv45 EHT Rec
ns 100
611TT CVC 45 4.00
63 RRI 2179 3.00
64 Pye 691/697 350
65 Pye CT200 4 Lead 350
86 Pye CT200 5 Lead 4.50

67 Korting 90 DGR
Hyb 5.00

145 5 x TBAS60 350
146 5 x TBABI0S  3.00

151 5 x TBA9S0 450
154 10 x TCA270SQ 4.00
1555 x MC13270 250

160 TDA1170 15
161 TDA1190 1%
162 TDAT006A 145
164 TDA1035 18
165 TDA1044 23
166 TDA1190 150
167 TDA1412 050
172 TDA2002 190
173 TDA2020 250
174 TDA2030 215
178 TDA2523 3%

179 TDA2532 280

180 TDA2540 1.65
181 TDA2541 267
182 TDA2560 k¥ }
183 TDA2571 215
184 TDAZ591 038
185 TDAZ593 23
190 TDA2600 400
191 TDA2611 124
192 TDA2640 px 3
210 ETTR6016 2
211 ETT6016 213
212 BTT6018

220 SLS01B Int Circuit 5.lll

030 GEC 2100 Hybrid un
032 Thom T x

Chass. Hﬂl
033 Philips KT3 800
034 RRI T24 Chass. 14.00
035 Sanyo CTPS101 950
037 Spiit Diode EHT
Lead 15

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

LINE QUTPUT TX
001 Philips G8 750
002 Decca 30 Series 7.00
003 Decca 100 Series 6.50
004 ITT CVC 26/30/32 7.00
005 Philips G9 15¢
006 RRI T20 982
007 RRI A823 7.00
008 RRI Z718 18" 18.95

009 RRI Z718 20722/26"

1

010 RRI A774 Mono 1087
011 Thorn 169091  7.00
012 Thom 1615 6.50
013 ITT CVC 45 650
014 Phil TX Chass.  5.00
015 RRI Ranger 172 5.00
016 ITT CVC 59 850
017 Philips E2 Chass. 5.08
018 Thorn 9000 1208
019 Thomn 9500/9600 858
020 Polish 161 Mono 6.00
02t Thorn 3500 Scant 4.50
022 Thorn 8500 11.00
023 Thom 1590:91 850
024 Thorn 1500 15KV 4.00
O?rSVGEC 20402100 Hybrid

400
026 Bush 161 Mono 500
027 GEC Single Std

Mono 5.00
28 Pye 691 (wired) 5.00

PUSH BUTTON UNTS
110 Pye 713 4 Way 787
111 Pye 7156 Way 1195
112 Phil G8 Square 12.75
113 Phil G8 Sloping 1498
114 Thomn 9000 250
115 Thorn 1615 4 Way 7.87
116 Decca 6 Way 695
117 Decca4 Way 650
118 GEC 2110 6 Way 795

18 GEC 213677
Tapered 195
120 ITT CVCS 25

121 ITT CVC8 1ns
122 ITT 6 Way with
V.CR. 195
123 RRI A823 etc. 795
124 Hitachi 4 Way 795
125 RRI T20 6 Way 895

SMOCTHING
CAPACITORS
80 220/400 CVC32/T20 120
81 200+300 Pye 691 2.00
82 600/300 Phil G8 190
83 175+100+100
T3500 150

84 2000/100 Volt 050
85 470 Mfd G11 150
86 400+400 Decca 30

250
87 200+200+75+25 ITT
CvCss 150
88 400/400V Tho 9000 1.50
4700/25 Thomn IS&]I

SPECIAC COMPONENTS
351 Thorn 1591

Speaker 200
352 Thorn 1600
Dropper 050
353 T x 10 Preset
Drawer 300
354 T x 10 CRT Base
Assy 400
35 3 Round BR
Speaker 1.00
358 5 x Tho/3500 200
Conv. Pot. 100
359 5 X Tho/3500 50R
Conv. Pot 1.00
380 5 x TCE3500 A1
Rectifier 0.15

362 T9000 Rem. Receive
Assy 5.00
363 T3500 Mains TX 5.00
364 T8500 Mains TX 750
35 T8500 (Plastic) Cut
Out 150
370 Pye 73t Thick Falm
Resis.

371 Pye 7137731 Vis. Galn
Mod. 6.50
372 Pye 731 3R3 S50W

Metal cld. 129
373 100K x3 Drawer P'set
Alt Pye 731 200
378 Grundig 50106010 Vid
Mod. 4.00
384 5 x 108 Phil. 68
Conv. Pot.

385 5 x 158 Phil 68
Conv. Pot 20

386 5 x Phil. G8 2k x2 Lin.
Bright. 250
387 5 x Phil. G8 10k Log.
Colour 250
388 5 x Phil. G8 47k Log.
Vol. 5
389 G8 Plastic Malns
Switch

390 G8 Metal Mams
Switch

391 G8 Line Stor/EqI
Coil 2%
392 G8 R/G Symetry
Coil k<]
397 20 x 3.15A A/S 20mm

Fuse 150
3% 20 x B0OMA A/S
20mm Fuse 150

39 20 x 25A A/S 20mm
Fus 140
400 20 x 2A A/S 20mm
fuse 140
401 20 x 1A A/S 20mm
use 140
402 20 x 1.25A A/S 20mm
Fuse 140
403 5 x RRAl T20 Tube
Base 435
410 Phil. G11 EW Load/

il 150

Coi

411 Phil. G611 Bridge
™ 150
412 Phillips GH
Speaker

413 10 x TDAZG(I) IC
Holder
415 PALKT3 Speaker 151
435 10 x Decca 30 IOR
Fusible
43% 5 x Decca 30 3R9

Modulohm 175
437 Decca 30 47k
Vol.+ Switch 125

453 5 x SR Universal
Conv. Pot. 1.00
454 5 X 20R Universal
Conv. Pot 1.00
455 5 x 100R Universal
Conv. Pot. 1.00
456 5 X 470R Universal
Conv. Pot. 1.00
457 10 X 100k Tun/Pres
TCE etc.
458 10 x 100k Tuner Pre-
G8 300

set
459 ELC1043/05 Tuner

460 ELC1043/06 Tuner

6.00
461 U321 New Tuner 795
462 U322 New Tuner 795
463 98003 Posister (.99
464 98009 Posister 0.99
465 Mull.DL50 Delay
Line 095
466 5 X VA1104 270
469 Cut Out Metal GEC

2100 100
470 5 x GEC2100 3 Leg
Thermist. 1.00
479 5 x Gen. Purp. Rotary

wich. 360

4805 x Gen. Purp.Push/
Swich. i
481 2 x Neons GEC

225

482 5 x Univ. Aeria} Skt
S50

483 10 % Metal Coax
Piug 1.0
%84 Focus  Unit TZD

485 For:/Unn Thom 850]
125

486 4¢3Mhz Crystal  0.40
488 10 X Ring Type Spk/
150

Gap
4% TX10 Chass. Focus
Unit 700
497 Oe-Soldering
Pump 350
4% 1 x 1 Trimming
Tool 1.00

QUICK SAVE T.V. SPARES

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

23550 x BC1I13L 250
250 10 x BD124 9.00
25) 10 x BD31 1.60
270 10 x BU20BA 850
271 10 x BU208 150
21210 x BUB2% 1000
2135 x BUAS kX
280 25 < 2N305
{Texas} 7150
281 10 x 2M2905 (Equiv.
BC161/303) 0.50

BT106

9

290 10 x

Thyristor .00
2925 x BTN 450
2935 x BTt 450
335 50 x
Diodes 300
340 25 x TIF41A 6.50
341 25 x TIP41C 7.00
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The effect of Canal Plus video scrambling.

whatever number was typed in. But from December 1st
you could no longer get the correct code number from
your neighbour if you had managed to acquire (or copy)
an official decoder without subscribing to the service.
Canal Plus had been obliged to find a very secure method
of scrambling. Even in the USA, where the public is
reputed to respect speed limits and parking restrictions,
pay TV stations estimate that they lose 25-30 per cent of
their custom to pirates. In a country like France, where
fiddling — not to mention failure to respect red traffic
lights — is considered to be a national sport, the percent-
age of those likely to try to get round Canal Plus
restrictions was bound to be high.

Canal Plus Reception

The Canal Plus decoder is connected to the SCART
socket that’s been a legal requirement on every colour set
sold in France since 1981. It receives the scrambled
composite video and sound signals via the socket and
feeds the decoded outputs back to the appropriate socket
input pins. A 12V switching signal is applied to pin 8 of
the socket to bring this input/output arrangement into
operation. This procedure led to all kinds of problems
initially. Very few viewers had tried to use the sockets
before, and on many sets they weren’t up to standard —
they couldn’t provide the various outputs and inputs at the
same time and in many cases the switching function didn’t
work. In some sets the contrast control was rendered
inoperative. And no monochrome sets have a SCART
socket. The alternative arrangement consists of a
“modulator” — in fact a tuner, vision/sound i.f. strip and
u.h.f. modulator: this sold at £100 but supplies dried up.

Decoding the Sound

The scrambled sound is easy enough to decode.
Scrambling consists of frequency inversion around
12-8kHz, i.e. single-sideband transmission on a 12-8kHz
subcarrier, with 75usec of pre-emphasis. The SECAM L
standard uses a.m. for the sound, but the same kind of
scrambling could be employed with an f.m. system as used
in the U.K. True single-sideband transmission, i.e. sup-
pressing the a.m. carrier and transmitting only one set of
sidebands, wouldn’t have been a practical proposition.
The use of a.m. precludes the use of an intercarrier sound
system — the limiting used to remove vision buzz would
also remove the sound modulation. So a crystal-controlled
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b.f.o. working at 39-2MHz (the standard sound i.f. in
France) and a tuner kept stable to within a few Hertz
would have been necessary. Even if these requirements
could be met, perish the thought of viewing Canal Plus via
a VCR in the E-E mode.

The official decoder uses an 8MHz oscillator phase
locked to the line frequency (15,625Hz x 512 = 8MHz),
the output being divided by 625 (8MHz + 625 =
12-8kHz). The Radio Plans’ design uses a 3-2768MHz
crystal oscillator however (3-2768MHz is a commonly
used frequency in computer circles) with a 4020 CMOS
i.c. to divide by 256. An MC1496 double balanced mixer
and a single transistor active filter to get rid of the ear-
splitting 12-8kHz complete the sound section.

Experience has shown that injecting 12-:8kHz from an
a.f. signal generator into a set’s audio section can give
barely usable results. A frequency counter must be con-
nected to monitor the frequency, which has to be
readjusted every few minutes.

The system has an interesting side effect. While it’s
perfectly possible to decode a recording of scrambled
video the same is not true of the sound. This is because
very few VCRs have an audio bandwidth large enough to
record the whole of one sideband: on playback and
decoding the frequencies below 1kHz are so attenuated
that sound is unintelligible.

Video Decoding

Decoding the video is more of a problem. The video on
each line is delayed by either zero, 902nsec or 1,804nsec
after the blanking and colour burst, the timing of the sync
pulses being rigorously maintained. The video delay varies
from line to line over a six field sequence. The result, with
an undecoded signal, is the ragged effect shown in the
accompanying photograph.

The solution adopted by Radio Plans is to pass the
composite video through two 888nsec delay lines (there is

Delay line
oL DL2
TDAL560 TDA4E60

! !

TBAS70

Coded composite video input

Amp/
clamp
TBAS70

TBAS70

Start of video { ‘

information pulse Decoded
R

video
output

[O762)

Fig. 1: Block diagram of the video delay system used in the
Radio Plans’ Canal Plus decoder.
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Fig. 2: (a) Coded video with variable delay at the start of
each line. (b) Decoded video with the same delay on each
line.
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Fig. 3: Start of video detection circuit.

some disagreement as to the exact length of the delay).
Each line is separately analysed to determine the delay
required. If the video is found to have been delayed by
one unit, the output is taken after passing through delay
line DLI (see Fig. 1). If the video is delayed by two units
the output prior to the delay lines is used. When the line is
not delayed the output from the second delay line is used.
A little gating has to be carried out so as not to disturb the
sync, blanking and burst in the process. The result of all
this is that every line is delayed by two units (see Fig. 2) so
that the verticals are once more straight. The dark band
on the left-hand side of the screen is not objectionable —
and in most cases is lost in the overscan.

The main problem lies in determining whether the
video has been delayed once, twice or not at all. For this
purpose the Radio Plans’ decoder detects the signal rise
from the blanking level to luminance at the start of each
line — in the worst case, with a low-key scene, this rise is
about three per cent.

The circuit used is shown in Fig. 3. Transistors T3 and
T4 form an active low-pass filter to remove the
chrominance information. IC4 then amplifies the resulting
luminance only signal five times, which means that we
have to detect a rise of 150mV. IC7, a 4016 CMOS switch,
samples the luminance signal during the 4usec sandcastle
line blanking pulse (SC), charging C28. The output from
IC8 (a buffer) is fed to ICS, an LM360 comparator i.c.,
which compares the charge on C28 with the video signal
from IC4. Transistor TS changes the output from ICS to a
level suitable for 1C9a.

IC9b is connected as a monostable multivibrator which
produces a fixed length pulse following the line blanking
period (it’s triggered by pulse SC). This output pulse is
used to enable the other monostable multivibrator 1C9a
during this period. As a result, the start of video informa-
tion signal is accepted only during a window of a few
microseconds after the end of the blanking period. Two
more flip-flops are used to check whether the leading edge
of the pulse from IC9a falls within a first, second or third
window about 800nsec wide so as to decide which of the
video delay periods to use.

Outcome

The Radio Plans’ circuit went down well with the public.
Enough copies leaked out for photocopies to-be readily
available to anyone who wants them, and only generally
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available components are used. Component shops in Paris
openly sell PCBs - they have to reorder them by the
caseful! Fully made up boards are on sale at the flea
markets and at technmical colleges. Most of the more
unusual i.c.s are now in extremely short supply — the
TDA2593 sync separator/pulse generator, TDA 1034 video
amplifier - not to speak of the TDA4560 CCD delay lines.
Alternative versions have become available using lu-
minance delay lines instead of the scarce TDA4560s.
Rumour has it that electronics engineers in every research
establishment in France, including Thomson and the
Atomic Energy Commission, spend a large proportion of
their time developing new methods of decoding Canal
Plus!

The Canal Plus pictures are almost watchable in their
scrambled state, particularly when the accompanying
sound has been successfully decoded. It has even been
said that the erotic films shown on Canal Plus during the
early morning hours have a greater effect when seen in
the “zig-zag mode”. Presumably they leave more to the
imagination!

Canal Plus could still counter this illicit decoding. The
902nsec delay periods could be filled with peak white,
grey, IMHz or whatever. But then the hackers will always
find a way round whatever is done. Another suggestion
has been to store the coding sequence. The number of
delays given to each line follows a six field sequence and
can be stored in a RAM: the two problems are to
determine each month’s sequence and provide
synchronisation. Canal Plus wuses line 310 for
synchronisation, but a pseudo-sync signal on a different
line could easily be transmitted to confuse the pirates —
rather like the pseudo-sync pulses that were used for
certain anti-pirate VCR systems. Random sync will give a
one in six chance of being right on changing channels: the
burden could be taken out of this by using remote control
— the viewer switching channels till the picture comes into
sync.

Another method that’s been suggested for determining
the line delay sequence is to use a circuit that produces a
movable rectangle on the screen — with monostables and a
joystick. The viewer would place this over a contrasty
vertical and a comparator of the type previously described
would do the rest. The user would have to start again at
the beginning of each month of course.

With all this illegal decoding it’s perhaps not surprising
that Canal Plus has reported heavy losses.
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Servicing the Hitachi NP8CQ Chassis

This chassis is used in a number of Hitachi sets such as the
CTP208, CBP220, CBP222 and CBP226, in the GEC
Models C2055H, C2255H, C2057H and C2257H, and in
certain Expert sets. The main difference between the
GEC *“55” and “57” series is that the latter incorporates
remote control — an almost identical system is used in
some of the Hitachi sets. Since the author is most familiar
with the remote control GEC sets this article is based on
these. Any minor differences will be noted as we go
along.

The C2057H is a 20in. model while the C2257H is the
22in. version. Picture and sound are excellent and the

David Botto

reliability is good. Perplexing faults can occur however,
giving mystifying symptoms. There are two power sup-
plies, the main chopper power supply and a stand-by
supply on a small printed board labelled PC021 (non-
remote control sets omit the stand-by supply). Once the
operation of these two power supplies is understood you’ll
find the receiver straightforward to service. We'll list the
most important interconnections between the panels as
this can save you hours spent tracing them through to
their various destinations.

The a.c. mains supply passes via the on/off switch $S901
(see Fig. 1) to pins 1 and 2 of connector PL22 on stand-by
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Rgoeg 9903
h RQ118 470 25C2060 R905 R915
Degaussing 47k k7 560
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20901 '
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mgfns * "0047
input T Bzx79¢c10 Microswitch ,
Relay
] /Ao A comonont cnoo o0 mm Mo 50 6 Cooom oo ECEEo o0 SSEREE oo o o —f‘
1 ]2 3 1 2 T3 4
-~ — n—
PL22 P |
F1601 DI601-4 D1605
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2 1 i
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i31:00) fadicd B P PC987 I

Fig. 1: Power supply arrangements used in
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the GEC Models C2057H and C2257H.
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power board PCO21, then via the 3-15AT mains fuse
F1601 and thermal fuse F1602 to the primary winding of
transformer T1601. A mains feed to the main board is
taken off prior to the transformer and its thermal fuse:
this goes via PL17-1/3 and P901/2 to fuse F901 (2AT) on
the main panel.

The transtormer’s secondary winding feeds a bridge
rectifier which produces 24V across C1603. In addition to
feeding the 18V regulator IC1601 the 24V supply is fed via
connector PL19-1 to the coil of a relay which can switch
S901 off. The other end of the relay’s coil is returned to
chassis via PL19-2 and thyristor TH1601 whose gate is
connected via ZD1601, R1607, PL18-2 and PL3-3 on the
remote control/tuning panel (PC987) to pin 6 of the
SAA1251 remote control decoder i.c. When pin 6 of this
i.c. goes high on receipt of the off command TH1601 is
fired and the relay operates to switch off the receiver.
Once this occurs the set can be switched on again only by
manually operating S901. Note that some of the Hitachi
sets with remote control do not have the remote off
feature (stand-by power supply panel PC036).

The regulated 18V line powers transistors Q1601/2 and
is also fed via PL19-4 to a microswitch which is part of the
mains on/off switch assembly S901. When the receiver is
switched on, the microswitch closes momentarily,
connecting the 18V supply to PL19-3. This point is
connected via PL18-4 to PL3-5 on panel PC987 where the
supply goes via R1505 (1k2) to pin 19 of the SAA1251
remote control i.c. At the same time the base of transistor
Q1601 is connected to the 18V line via R1611.

Q1601 produces a positive-going pulse at PL20-1. This
goes to connection RF3 on the main chassis, then via
R908 to the base of the chopper transistor Q901. The
chopper power supply is thus started. Q901 is connected
in a blocking oscillator configuration, with feedback from
the secondary winding on the transformer to its base via
R902/R909 and C908 (0-27uF, 200V polypropylene). The
feedback switches Q901 off, after which current reversal
in the feedback winding switches Q901 on again. Oscilla-
tion is thus sustained.

The microswitch action sets a bistable circuit in the
SAAI1251, as a result of which pin 19 of this i.c. remains at
18V after the switch has opened. Q1601 and Q1602 are
thus held on. A remote stand-by command will reset the
bistable in the SAA1251, as a result of which pin 19 goes
low. Q1601/2 switch off and the voltage at PL20-2 rises.
This voltage is fed via RF1 on the main chassis, then R915
and D913, to the base of the chopper control transistor
Q903 which thus turns fully on, shorting the base of the
chopper transistor Q901 to chassis. The main power
supply then shuts down. When the user selects a channel,
Q1601/2 switch on again so that the chopper circuit starts
up.

On remote control sets the junction of R911B and R914
is connected to chassis. On non-remote control sets this
circuit is rearranged to provide the start-up action, see
Fig. 2. In this case the chopper transistor is forward biased
at switch-on via R911, R907 and R908. In the event of a
short-circuit across the 108V h.t. line D908 switches on,
reducing the chopper transistor’s base bias to provide
protection against excessive dissipation.

Power is taken from the secondary winding on the
chopper transformer T901, the two rectifier .diodes D906
and D907 producing 108V and 54V respectively across
C909 and C910.

The chopper circuit is synchronised to the line timebase
by feeding line-frequency trigger pulses from the line
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Fig. 3: The excess current/voltage trip circuit.

output transformer to the base of Q901 via C912. Voltage
stabilisation is provided by CP901, which samples the
108V line at pin 2, Q902 and Q903. H.T. line voltage
variations alter the bias applied to the error amplifier
transistor Q902 whose collector voltage thus changes. This
adjusts the chopper transistor’s base current via the control
transistor Q903. Note that there is no h.t. preset control.

Trip Circuit

Comprehensive protection is provided by connecting”
thyristor Q705 as a crowbar in series with R729 across the
108V line (see Fig. 3). When Q705 is fired the chopper
circuit’s output is shorted to chassis and the circuit stops
oscillating. Q704 fires Q705 under various fault con-
ditions: its base senses the current flowing in the line
output stage, though R714 which is in series with the
emitter of the line output transistor, the current flowing in
the field output stage, via R625 which is in series with the
field output transistors, and the voltage conditicns in the
line output stage. Voltage sensing is done by CP701: pin 1
of this device is connected to C730, the reservoir capacitor
for D705 which rectifies the pulses developed at pin 2 of
the line output transformer. D706 produces a voltage
proportional to the line scan waveform.

Access

To gain access for servicing, remove the back cover by
taking out two screws at the bottom and then turning the
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four plastic “turnbuckles”. When you remove the plastic
ties which keep the wiring harness tidy be sure to note
their exact positions first. Ease the plastic retainers at the
front of the chassis and slide it out. The chassis will turn
through 90° and fit into its plastic parking bracket at the
bottom left of the cabinet (looking into the reciever from
the back).

A parking hook is cunningly concealed at the top of the
cabinet: it pulls out to hold the chassis in the parked
position. You can now get at the print side of main panel
PC940, which should be on the left when the chassis is
parked upright. Sadly, your view will be obscured by
various hefty chunks of plastic, and to obtain access to
some components you'll have to remove the panel from its
plastic surround. Unfortunately these always seem to be
the parts you want to check!

Dead Set

If you've a completely dead set you may at first get that
sinking feeling! Is the fault in the main power supply, the
stand-by power supply, or is it due to an overload,
probably in the line output stage?

Start by checking F1601 and/or F901. These fuses have
been known to die of old age with no sign of blackening.
Be careful when handling the stand-by power supply panel
as the print easily cracks.

Next remove the line output transistor’s collector
connection on the line output subpanel PC945, which is
mounted on the main panel near the line output trans-
former. Connect your d.c. meter — preferably a digital one
~ to the lead you’ve removed. Connect the a.c. mains
supply and switch on. If you get a reading of 108V d.c.,
the fault is in the line output stage. If there’s no voltage,
transfer the test lead to the cathode of rectifier D906 to
see whether the 108V h.t. is present at this point. If it is,
switch off the receiver and check for dry-joints between
line output subpanel PC945 and the main chassis. If the

. 108V is completely absent, experience indicates that one
of the power supplies is faulty. Since they both
interconnect, how can you decide which power supply has
failed?

Connect your d.c. oscilloscope or digital voltmeter to
the base of the chopper transistor Q901. Switch the set on
and hold the mains switch S901 in. A positive kick-up
voltage pulse should be detected. If the pulse is missing,
connect the voltmeter to Q901’s collector where a reading
of about 250V d.c. should be obtained. If 250V is present
here but the kick-up pulse is missing you’ve a fault in the
stand-by power supply.

First make sure that the interconnecting plugs are clean
and making good contact. Next measure the d.c. voltage
at each side of the 78L18 regulator i.c. (IC1601) - 22V
and 18V d.c. should be present at the input and output
respectively. If the 22V is absent, check R1601, the bridge
rectifier diodes D1601-4 and thyristor TH1601. Examine
the panel carefully for dry-joints and print breaks. Then
check Q1601, Q1602, ZD1602 and ZD1603 in that order.

The fast, reliable way to check these is with a compo-
nent tester. You can easily check the operation of the
microswitch by connecting an ohmmeter (mains discon-
nected of course) across PL19-3 and PL19-4: press and
hold switch S901 and check for a zero reading.

If the kick-start pulse is present at the base of Q901 or
there’s no 250V d.c. at its collector the fault is in the main
power supply. The first suspect is Q901 itself — it’s the
usual item that fails. Before replacing it, check its emitter
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resistor R917 (0-3€2, 1W w.w.). Should Q901 be in order
and the 250V supply missing, check the mains bridge

rectifier diodes D901-4 and the surge limiting resistor |,

R901 (7-7Q2, 8W w.w.). Although these components
seldom fail, they can do so on occasion. A fairly common
fault is dry-joint(s) at the chopper transformer’s pins.’In
the non-remote control versions R911, R907 and R908 are
prone to failure, with the result that the circuit fails to
oscillate. If necessary check Q903, Q902, D909-D912,
D905 and ZD901 in that order. It’s possible for CP901 to
fail: the only sure test is by replacement.

Tackling the Line Timebase

The line generator lives in IC701 (HA11235) along with
the sync circuitry and the field generator. It’s powered
from the 54V rail via R703 and R734 which provide 12-7V
at pin 11 in conjunction with an internal stabiliser. The
line drive output is at pin 10: it’s fed via R710 to the base
of the line driver transistor Q701 (2SC1722-BK) which is
transformer coupled to the base of the line output transis-
tor Q702 (2SC1942).

Various supplies are produced in the line output stage.
D703 and C714 develop 900V for the tube’s first anodes.
D704 and C719 develop 180V for the RGB output stages.
D707 and C729 produce the 12V supply for the low-power
stages. Fusible film resistors are incorporated in the 180V
and 12V supplies — R713 (2:2Q) and R717 (1Q)
respectively.

The most common line timebase fault is failure of the
output transistor. Before replacing it check D703 (V11N)
and the efficiency diode D702 (GH35) — they are on the
same panel as Q702.

With Q702 out of circuit, check for line drive at its base
connection using the scope with a 10:1 probe. If drive is
not present, check at the collector of the driver transistor
Q701, then at the junction of R710/R711. See Fig. 4.
Don’t be in a hurry to condemn IC701: check the.
associated components and voltages and look for dry-
joints first. Other items to check in the line output stage
are R714 (5Q, 8W w.w.), D706 (RH1Z) which is part of
the protection circuit, and the fusible resistor R717 which,
shuts the line output stage down when open-circuit.

The line output transformer T703 is of the diode-split
type, and sadly is prone to failure. Substitution is the only
reliable test.

Field Faults

As previously mentioned, IC701 produces the field
drive waveform. To set the field hold connect a 100kQ2
resistor between pins 6 and 8 (TP601/2) and adjust R605.
If the field display is unsteady or varying up and down,
suspect the thick-film field output module M601
(HM6232).

Tuner and IF Strip

The tuner, Hitachi type ET546, is mounted on the main
panel. Its output is fed to the HA11215 i.f. i.c. (IC201) via
SAW filter CP201. The 6MHz sound signal is taken from
pin 2 of 1C201 via ceramic filter MF401 to pin 2 of the
HA1124A intercarrier sound i.c. (IC401). The audio
output appears at pin 12 of this i.c. and is fed via C415
(10uF) to the audio output transistors Q401/2 (both type
2SD401 or 2SD478). Zener diode ZD401 (HZ11) in the
audio coupling network has been known to cause sound
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Fig. 4: Line drive waveforms (a) at the junction of R710/1
and (b) at the collector of Q701.

distortion problems. Should the receiver tend to drift off
tune, check diodes D054 (1S2076A) and ZDO05I]
(uPC574)). The composite video signal appears at pin 24
of 1C201: it’s fed via R701 to the sync separator transistor
Q703 and via L207 to decoder panel PC942.

Decoder

The video signal arrives at connection B7 on the
decoder panel where it’s fed via the chroma bandpass
filter T501 to the TA7193P decoder i.c. (IC501) and via
R301/2 to the first luminance amplifier transistor Q301.
You won'’t have problems with complex colour faults in
these sets since virtually all the chroma circuitry is
contained in IC501 which is reliable and either works or it
doesn’t. It has been known to cause green faces however.
It’s useful to know how to set up the subcarrier oscillator.
Connect pin 21 of IC501 (TP504) to chassis via a 22kQ)
resistor and link the junction of L501, C506 and C507
(TP503) to chassis. With a colour bar input to the
receiver, adjust R514 for correct colours. Normally you
won’t have to make this adjustment unless the set has
been got at by some person unknown.

If you get a raster with a dimly visible picture and

uncontrollable brightness, check diodes D303-6 (all type

1S2473H), then zener diodes ZD301, ZD501, ZD502 and
ZD503 (all type HZ11) and transistor Q304 (2SC458).
Then suspect IC501.

CRT Base Panel

The RGB output transistors are on c.r.t. base panel
PC015/PC029. Should you find the 180V supply missing,
check R713 and D704 in the line output stage. Some
Hitachi fhodels were fitted with an “instant picture” c.r.t.
— it had directly heated cathodes. This involved a different
base panel with a transformer (T805) to provide the heater

supply to the cathodes. The system was not a great success
and for replacement purposes modification is recom-
mended (see Television December 1982, page 74).

Remote Control

So far we’ve had no problems with the infra-red remote
control signal amplifier panel PC981, nor have we had a
faulty remote control handset.

The SAAI251 remote control decoder i.c. (IC1501)
lives on panel PC987, just above the loudspeaker. It
works hard for its living but we've yet to have one fail.
The infra-red commands enter at pin 16 in the form of
serial binary data. Commands which override the manual
brightness, colour and volume controls emerge at pins 3, 4
and 5. The outgoing information at pins 8-10 serves a dual
purpose. It’s applied to IC1502 (SN76709AN) on the
same panel: this i.c. selects the correct tuning potentiom-
eter for the channel required. It also goes via PL1 to the
LM1017 seven-segment display driver i.c. (IC1771) on
panel PCO18. The FND500 seven-segment LED indicates
the channel to which the set is tuned. IC1501 also
interprets information from the manual channel selector
switches on board PC%995.

Should the 4-433MHz crystal XTAL1501 be faulty the
clock oscillator in IC1501 will stop and the i.c. will ignore
all commands. To check its operation connect a frequency
meter or an oscilloscope to pin 23 of the i.c. where the
clock frequency of 4-433MHz should be present.

IC1502 is easy to check using a logic probe or digital
voltmeter. With a channel selected one of pins 10-13 and
15-18 should be at binary 0 (low) and the rest at binary 1
(high).

If the channels change but the FND500 LED does not
indicate the selected channel correctly suspect 1C1771 -
but first make sure that there is 5V d.c. at pin 16 (from
1C1772-78L05A). The FND500 itself is extremely reliable
— we've never known one to fail in any piece of
equipment.

‘

Soak Test

In conclusion, after repairs have been completed and a
thin coat of circuit varnish has been applied to all joints
soldered it’s best to soak test these sets for at least three
hours.

Book Review

Servicing Personal Computers by Michael Tocley, pub-

lished by Newnes Technical Books (Borough Green,-

Sevenoaks, Kent TN15 8PH) at £17-95.

As far as we know this is the first book on servicing
microcomputers to be published in the UK. Newnes are
to be congratulated on its timely appearance. There are
now large numbers of microcomputers in homes and
offices and their reliability is not too good. It’s very likely
therefore that a large new servicing market is in the
process of opening up. In addition to reliability problems,
it's reported that the manuals etc. for many
microcomputers leave much to be desired.

This book is not exactly cheap at £17-95 for just over
200 pages (size 234 x 165mm). Is it worth the price? This
of course depends on whether or not you really want to
get into the subject. If you do, I'd say it’s invaluable.
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Secondly, how much background knowledge do you
require to be able to follow the book? I'd say that anyone
who reads this magazine will find it remarkably easy to
come to grips with the subject through a study of this
book. It’s not full of obscure logic circuitry but instead
treats microcomputers basically in block diagram form,
outlining what each section contributes to the
microcomputer. This is not to suggest superficiality: the
common microprocessor, ROM, RAM etc. chips used in
microcomputers are described, with pin connections etc.,
so that one can have little doubt when looking at a
microcomputer board what does what.

The fault diagnosis chapter is detailed -and covers
everything from simple power supply failures to test
procedures for different sections of a microcomputer. This
is followed by chapters on tape and disk drives, printers
and monitors. The author is Principal Lecturer at the
Department of Technology, Brooklands Technical Col-
lege. All in all I feel that this is a very worthwhile
publication. J.AR.
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VHS VCR Audio/Control Heads

Many of you are probably familiar with the heads used in
audio cassette recorders and may have changed one,
finding no difficulty with the setting up which usually
involves the adjustment of just one screw for azimuth
alignment. The audio/control head assemblies used in
VHS video recorders are slightly more difficult, with four
adjustments that are to some extent interdependent. The
purpose of this article is first to show how the two
adjustments that may require alteration during the life of
a head assembly should be carried out and then to
provide, for the more ambitious, some guidelines on
replacing an audio/control head assembly.

In the normal course of events the only adjustments
required are for azimuth and tilt, to compensate either for
head wear, tape wear or the fact that the manufacturer
didn’t set them up correctly to start with.

Azimuth Adjustment

If the treble response on sound is lacking with
prerecorded tapes and those recorded on other machines
but is all right with the machine’s own recordings the
azimuth setting probably needs adjustment. If you have
an alignment tape, use the portion with the 3kHz tone and
adjust screw A (see Fig. 1) for maximum volume. If you
don’t have an alignment tape, use a recording made on a
known good machine, the newer the better: select a
recording with music and a lot of treble (violins are good)
and adjust screw A for maximum treble. Note that there
is no point in making this adjustment using a tape
previously recorded on the machine being adjusted.

Tilt Adjustment

If the problem is varying sound level, usually only on
the machine’s own recordings and often with certain
tapes, the tilt may need adjustment. The cause of the
problem here is that the tape is not contacting the top of
the head assembly properly. This can be due to low back
tension, so check this first if possible. It can also be due to
a tape stretching and getting a wavy edge. If the tension is
correct and the tapes aren’t excessively worn, the cure is
to tilt the top of the head assembly slightly forwards to
improve its contact with the tape.

To do this, adjust screw B. You’ll probably need a
jewellers’ screwdriver, and may have to clean off some of
the sealing paint first. Turn the screw clockwise by no
more than one full turn — adjusting any farther than this
may cause the bottom edge of the head to lose contact
with the tape, and as this is where the control head section
is the result could be speed variation problems. To check
whether the fault has been cleared, make a recording on a
tape which previously showed the fault up. If the fault is
still present, try further adjustment, but once a full turn in
total has been made no further adjustment should be
attempted — a new audio/control head assembly may have
to be fitted. After making this adjustment the azimuth
should be checked as previously described, with the
difference that in this case the adjustment can be made
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using one of the machine’s own previous recordings. Note
that the tilt adjustment is not made whilst playing a tape
and will not “bring back” the sound on the faulty
recordings, only eliminating the problem with future
recordings.

Head Assembly Replacement

Now for those brave enough to attempt head assembly
replacement. If the machine has a height adjusting nut,
e.g. Hitachi and Panasonic machines, removal of the head
assembly complete with the base plate is a matter of
undoing this and removing the assembly: unhook the
spring if fitted. It’s best to count the number of turns of
the nut to aid refitting at the correct height. After
removing the head/base plate assembly, the head assem-
bly must be removed from the base plate by undoing
screws A and C. Take care not to lose any springs.
Transfer screw B from the old head assembly to the new
one, counting the number of turns as you undo it and
screwing it in the same number of turns on the new
assembly. Refit to the base plate using screws A and C
and any springs, screwing the assembly down to approxi-
mately the same height. Transfer the head PCB to the
new head. Put the whole assembly back in the machine,
reconnecting any springs, and screw the height nut down
the same number of turns as on removal. Insert a
previously recorded cassette in the machine and set it to
play. Adjust the height nut for maximum sound while
maintaining a locked picture, i.e. no rolling noise bar.
Adjust screw A for maximum treble, then recheck the"
adjustment of the height nut. Screw B should not need
adjusting but if necessary refer to the instructions given
previously.

If the machine doesn’t have a height adjusting nut —
Ferguson machines for example — removal means undoing
the three screws after which the head assembly can be
taken out: in this case the base plate remains in the
machine. Before removing it, measure the height of the
audio/control head assembly above the base plate to the
nearest millimetre to aid refitting. Take care not to lose
the springs from under the head assembly. Transfer the
head PCB to the new head assembly and fit this in the
machine at the same height as previously. To adjust the
height on these machines all three screws must be turned
the same way a little at a time until maximum sound is

Base plate

Head assembly

(a) (b) 3%)
Fig. 1: Typical audio/control head assembly layouts, (a) with
height adjustment nut, e.g. Hitachi models, (b} without
height adjustment nut, e.g. Ferguson 3V22.

Head assembly X adjustment
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obtained. Azimuth and tilt are then adjusted as before.
The thing to remember when adjusting a new head is
that the final alignment will match that of the machine on
which the tape used was recorded, so be certain of the
alignment of the machine whose tape you use for the

purpose.

Finally X adjustment. On some machines this is a
conical screw, on others the base plate is mounted via
slotted holes. In either case centre the tracking control
and adjust for best picture.

Sid’s Secret Weapon

Our old friend Sid popped in the other day and left a
Ferguson 3787 with us for repair. “No hurry Les, I'll be
back on Saturday.” Since this gave me four days I agreed
to have a go, despite my in-built fears of these
Nordmende made colour portables that have given me so
many hours of torment in the past. I wish an expert on
these horrors would write an article for us outlining the
pitfalls to be expected when idiots like me try to fumble
around in them in the dark. Can you hear me someone
out there? . . . help!

I removed the rear shell, loosened the two wing nuts
and lowered the chassis. The blue line output transformer
at the bottom right caught my eye. It didn’t look right. I
decided to switch on however to see what would happen.
To my surprise the set started up, but in a half-hearted
way. | felt the top of the 4-7€) surge limiting resistor
RAOS: it was stone cold. When I'd switched off I found
that it was open-circuit. The set had been trying to work
via the soft-start circuit, which was why RUO05 (680€}) was
hot and bothered. So I fitted a new surge limiter and tried
again. The sound came on but the tube’s heaters didn’t
glow: the h.t. was correct but all the line output trans-
former derived voltages were low.

I looked at the transformer again and realised that the
top half of the core was missing. I'd a suitable old
transformer with a similar core so I stripped it down: the
core fitted nicely and I glued it in position. Everything
then seemed to be in order. A BBC-1 picture appeared
and looked good. It stayed on until I pressed the second
button for BBC-2. The set then immediately shut down.

I switched off and tried again after a few minutes. The
set came on for a few seconds then shut down. I removed
plug I1, the feed to the tuner control unit, and tried again.
The set now came on,.but without any picture or sound of
course. There was plenty of noise however to show that
the set was willing. It stayed on like this for an hour. Then
I replaced plug II and it immediately shut down. So I
removed the tuner control unit and checked just about
everything. Finding no faults at all I refitted it and tried
once more. The set now came on, but on switch position
five — and wouldn’t be budged. It seemed as though the
SAS590 had taken exception to my probing. After fitting
a new one the set came on, on channel 1, and didn’t
object to changing channels. I felt relieved and left it on
for quite some time.

I thought I'd disconnect the aerial and let it play away
to itself. The act of disconnecting the aerial resulted in the
set shutting down and this made me very angry.

I decided that the set was working in too sensitive a
condition and studied the circuit at some length. Perhaps
if I adjusted the set-e.h.t. control RZ13? I did so care-
fully, for 27V at the slider. After doing this the aerial
could be removed and channels changed at will. “Why
didn’t I do that in the first place?” I scolded myself.

The set behaved itself until Sid came to collect it. He
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phoned yesterday to say that it works o.k. until the aerial
is plugged in, then it shuts down. He’ll be bringing it back
in as soon as he has a chance. Back to square one . . .

The Quiet Life

When the Nordmende had departed life settled down
for a few days to a more peaceful run of routine jobs. You

* know the sort of thing:

“You put a new element in my kettle last week and now
it’s burnt out. Surely these things are guaranteed?”

“Yes madam, if they are automatic. The one you had
wasn’t, and you did opt for the cheapest one without a
cut-out. If you let it beil dry and cook up you can hardly
blame the makers, or me.”

The Thorn 9000 which had a new SKE diode (the one
in series with the Syclops transistor) fitted six months ago
and now has a tripler arcing to the frame. “I thought all
work was guaranteed for a year.”

Not all customers are unreasonable however. Some are
quite understanding. Mainly men, but some women are,
especially when you tell them you have a stiff leg (the
remainder of this passage is censored - editor).

The Philips CTX-S

We seem to be getting a fair number of Philips sets
fitted with the CTX-S chassis in lately. They are nice little
sets with only a few common faults. Probably the most
common, as with the KT3 etc., is failure of the 4-7Q) surge
limiter in the power supply. One came in the other day
however with the 300V supply present right up to the
collector of the BUX84 chopper transistor.

The chopper drive circuit uses discrete transistors, so
fault finding is fairly straightforward. The driver transistor
is a BF422, a small 250V npn video type. It had failed. I
prefer to fit the more beefy BF337, but it’s essential to
remember that the base is in the middle with this type, so
it must be turned to present the base at one end as
marked on the print. Provided this is done and plenty of
clearance is left for the body (collector) more reliable
operation is assured without the need for a heatsink.

These items, the BUX84 and its drive arrangement,
occupy the front right side looking from the rear and are
easy to get at as the panel slides out once the rear cover is
removed (four screws). Since the lady who’d brought the
set in had been told the repair would be difficult and
costly she was very happy to have it back in two hours.

Haunted . . .

What a contrast to the Nordmende that continues to
haunt me. I’m sure it’s only a simple adjustment but I did
set it up according to the manual, honest. When it comes
back I'll set it up according to me, so there . . .
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ECONOMIC DEVICES, PO BOX 228, TELFORD TF2 BQP

16028 25C1061 BCIN 0.10 | BD166 BF137 011 | BLY49 BY20320 0.18
16181 1 13 25C10% 115 5 BC172 0.09 | BD168 Oﬁ BF152 028 | BR10O uzn BY206 017
16182 1.13 | 25C1104 260 4(594 1.3 AN'.KH Lﬂ BC1728 024  BD175 0.39 | BFI53 052 | BRIO 037 | BY2(7 [ ¥73
1634 088 | 25C1106 412 405% 1.39 | AN337 393 | BCI73 015 | BD177 039 | BF15%4 023 | BRIG3 045 | BY210-400 024
16338 0.72 | 25C1114 561§ 4063 0.86 | AN340P 1.06 | BC1748 024 | BDI?S 044 | BF157 023 | BRs8B 058 | BY210-600 0z7
16446 089 | 25CN2A4 1.10| 40871 1.39 | AN3S5 336 | BC177 018 | BD181 030 | BF158 0.16 | BRC-M-300 158 | BY210-800 030
16600 125 | 2SC1151A 428 40872 139 | AN3G2 147 | BCI?8 023 | BD1&2 030 | BF159 0.16 | BRC116 060 | BY223 085
16798 216 | 28C1152 425 1.10 | ANS111 234 | BCIT 023 ( BD1&3 030 ( BF160 028 | BRC1330 1.60 | BY224-400 0.90
16801 086 | 25C1157 412|812 0.72 | AN5132 399 | BCIR2 008 | BD184 1.10 | BF167 0.34 | BRC300 182 | BY225-100 079
16802 1.03 | 2SC1162 095( 7415138 085 | ANS250 333 | BC182B 023 | BD187 048 | BFIT3 030 | BRC4443 112 | BY2% 028
16803 48t | 25C112 192 745157 0.79 | AN5A35 28 | BC182L 0.09 ( BD189 035 | BR77 050 | BRCM44 112 | BY2Z7 044
16905 135 | 25C11% 283 ( 74LS161AN 1.18 | AN5610 6.75 | BC182B 012 } BD190 059 | BF178 036 | BRC52% 0.70 | BY228 054
17074 6.00 | 25C1213 0.75 74L51% 125 | ANS613 372 | BC183 0.09 | BD201 054 | BF179 032 | BRC6109 0.75 | BY255 097
ma 391 | 25C1226 132 741520 025 | ANS620X 463 | BC1&3L 0.09 ( BD202 054 | BF1&0 032 | BRC82 098 | BY298 025
17376 1.43 | 25C1306 085 745244 1.65 | ANG320N 389 | BC1SAB 023 | BD213 054 ( BF181 029 | BRCE3 098 | BY299 05
1N4001 0.05 | 25C1307 135] 74L5%0 029 | ANG342 136 | BC184 009 | BD2M 054 | BF182 030 | BRCBA 098 | BY476A 0.76
1N4002 0.05 | 25C1316 340! 745367 1.05 | AN6344 468 ( BC184L 0.09 | BD207 1.00 | BF18&3 035 | BRX44 054 | BYWS5 030
1N4003 005 | 25C1364 0.49| 74LS3713 155 | ANG363 1020 ( BC184LB 023 | BD208 1.00 | BF184 039 | BRX49 045 ) BYX10 026
1N4004 006 | 25C1383 1.39| 741547 1.05 | AN6551 056 | BC1%6 024 | BD22 0.44 | BFI185 035 | BRY33 050 | BYX55-350 048
1N4005 007 | 25C1398 051 74LS73 0.39 | AN6552 052 | BC187 018 | BD22S 0.4 | BRIN4 0.15 | BRYSS 0.60 | BYX55-600 05
1N4006 007 | 25C1410 217 74574 0.39 | AN7145 204 | BC204 0.14 | BD228 057 | BF195 012 | BRY56 038 | BYX71-350 067
1N4007 007 | 25C1413 368| 74875 052 | ANT150 222 | BCA7 012 | BD29 063 | BF196 0.15 | BSR59 117 | BYX71-600 085
1N4148 0.03 | 25C1505 056 74L.586 049 | ANT151 205 | BC212 0.10 | BD231 045 | BF197 0.14 | BSS38 BYX34 0.18
1N4448 0.12 | 25C1578 667 74LS%0 0.75 | AN715%6 205 | BC212B 023 | BDZ32 044 | BF198 015 | BSTBD1409 248 | BYYS6 1.09
1N5401 0.2 | 25C1617 335] 74592 0.75 | AN7158 234 | BC212L 009 | BD234 038 ) BFI99 015 | BSTBO1405 437 | BZVI5-C12 072
1N5402 043 | 25C1670 284 | 741583 0.75 | AN7218 149 | BC21AB 023 | BD2X 0.43 | BF200 033 | BSTCO146 225 | BZVIS-CI2R 0.2
1NS403 0.14 | 25C1678 125| 7415958 025 | APS8076 425 | BC213 0.09 | BD2% 0.45 | BF216 032 | BSTC0233 225 | BZV15-C4 072
1N5404 0.15 | 2SC1810 140 7805 T0-220 0.63 | AS5608 143 | BC213L 0.09 | BDZ37 038 | BF218 032 | BSTCO246 451 | BZV15-C24R 072
1N5408 0.18 | 25C1815 041 7805 T0-3 1.05 | AU106 196 { BC213LB 023 ( BD238 029 | BF222 050 ( BSTC1233 391 | BZVI5-C30R 072
1N914 005 | 25C1829 n 066 | AU 19 | BC214 0.09 | BD23 044 | BF24 015 | BSTC3146 0.7% | BZX61 Range  0.16

006 | 25C1875 an 054 | AUII3 215 | BC214L 012 | BD240 0.36 | BF237 059 | BSTCC0143 279 | BD(70-C11 054
1550124 0.73 | 25C1891 335| 7181270-3 054 | AYi02 262 | BC214B 023 | BD240D 0.47 | BF240 0.15 | BSTC0643 306 | B2X70-C12 054
18921 0.09 | 25C1929 25| 1812 T0-20 1.05 | AY105K 189 | BC22S 024 { BD241 045 | BF241 0.15 [ BSV57B 266 | B2X70-C15 054
2582 1.94 | 25C1942 S.70| 7815 055 | AY106 198 | BC27 009 | BD242 045 | BF244 023 | BSWS8 038 | BZX70-C30 054
2N1302 024 | 25C1945 411 1818 055 | BA12 030 | BC238 009 | BD243 0.44 | BF245A 033 | BSX19 030 | BZX70-C47 054
2N1303 034 | 25C1953 1.75| 784 055 | BA1310 {IC) 172 | BC23BA 0.11 | BD243A 050 | BF255 0.18 | BSX20 030 | BZX73 Range .09
2N218 0.38 | 25C1957 086 AC107 0.66 | BA1320 (IC) 1.2 | BC2Z198 008 | BD244 044 | BF256 025 | BSX21 045 | BZYB8 Range 0.9
2N2219A 029 | 25C1959 036 | AC117 039 | BA1330 (IC} 182 | BCSIA 0.15 | BD244A 0.77 | BF2S6LC 038 | BSY52 045 | BZYS3-C12 099
N2 034 | 25C1962 175 ACIZX 039 | BA14S 0.17 | BC252 012 | BD245C 068 | BFXS7 030 | BSY7S 0.46 | BZY33-C18 099
2N2646 0.75 | 25C1963 | ACI128 028 | BAIS4 008 | BC2S8 022 | BD246C 074 | BF258 029 | BT100A 146 | BZYS3-C24 099
2N2904 032 { 2SC2027 267 ACI38 0.08 | BA155-01 012 | BC2B1A 020 | BD253 035 030 | BT106 120 | BZY33-C24R 099
2N2905 039 | 25C2028 191 AC141 026 | BA156 012} B 020 | BD278A 060 | BF262 051 | BT108 131 | BZY®-C30 099
2N2906 034 | 2SC029 149 ACHK 0.3 | BA1S? 017 | BC287 045 | BD317 196 | BF263 051 | BT109 131 | BZYS3-CA7 099
2N3053 024 | 25C2057 1.07| AC151 025 | BA159 012 | BC2%4 045 | BD318 208 | BF264 033 | BTN2 225 | BZY33-C68 099
2N3054 080 | 25C2073 140| AC153 030 0.17 | BC01 0.36 | BD375 038 | BFZI 030 | BT113 225 | BZYS3-CTVS 099
2N3055 055 | 25C2078 125| AC153K 0.36 | BAZ22 (IC) 126 | BCA2 030 | BD377 023 | BFZ73 018 | BT116 182 | ZTK33 039
2N3055H 0.77 | 25C2091 659 AC176 - 017 | BAZBAR 0.15 | BC303 034 | BD319 069 | BF2/4 018 | BT119 160 | ZX18 247
2N3442 1.05 | 25C122A 465| ACI76K 0.40 | BA301 (IC} 092 | BC? 0.09 | BD380 0.68 | BF324 016 | BTI20 1.60 | C106D 0.9
2N3702 012 | 25C2141 1.683| ACI?S 025 | BAXR2 050 ( BCI07A 014 | BD410 0.44 | BFX3%6 027 | BTI 225 | Cl128 052
2N3703 012 | 25C2166 135 ACI&3 0.65 | BA311 (IC) 1.06 | BC308 012 | BD412 S.70 | BFXY7 0.36 | BTI2 225 | CA1310E 245
2N3704 012 | 25C2216 062 AC186 030 | BA312 (IC) 038 | BC30BA 0.09 | BD418 0.76 | BF338 0.36 | BTIZ 1.80 | CA3044 318
2N3705 012 | 25C23)3 220 AC186K 050 | BA313 (IC) 128 | BC309 015 | BD43 BF355 03 | BT125 225 | CA3046 3
2N3706 0412 | 25C2Nn 364 AC187 035 | BA316 007 | BC317A 011 | BD434 039 | BF3R2 054 | BT126 225 | CA3060 150
2N3707 014 | 25C2278 103 AC187-01 0.40 | BA317 007 | B3 0.2 | BDA35 042 | BF363 054 | BT128 225 | CA3065 117
NI 0.14 | 25C2335-KIT 761 ACI87K 039 | BA318 0.08 | BC327 0.15 | BD436 042 | BFIN 045 | BT128P 279 | CA3089 3%
N3N 185 | 2502526 1.70| AC188 033 | BA328 (IC) 080 | BC328 0.10 | BD437 0.41 | BF391 0.3 | BT128 225 | CAJ08%E 130
2N3772 1.55 | 2SC2551 085 AC188-01 0.40 | BA33 (IC 124 | B BD438 0.44 | BF333 0.90 | BT151-800R 1.47 | CA3030 125
2N3713 165 | 25C2570 180| AC188K 0.39 | BA4O1 (IC} 058 | BC338 0.10 | BD441 129 | BR17 120 | BT151 5008 125 | CA3094 200
2N3819 028 | 25C2570A 035 AC1S3K 053 | BAS511 (IC) 198 | BC360 030 | BD442 056 | BF418 1.70 | BTT6018 220 | CA3I3IEN 28

106 | 2SC264A 438 | ACI94K 059 | BA521 (IC) 181 | BCI68 023 | BDS07 054 | BM2 026 | BTT6218 220 | CA3132EN 283
2N3904 056 | 25C2671 199 AD140 0396 | BAS32 (IC) 1588 | BCAO 099 | BDS08 054 | BM23 026 | BTT8024 402 | CAH76023N 6.00
2N3908 056 | 25C2728 095 | AD142 0.96 | BAS3 (IC) 272 | BC441 0.40 | BD509 129 | BF435 049 | BTT8I24 444 | CBF16848N-07 141
2N 1.10 | 25C32 127| AD143 096 | BABIMA (IC)  2.65 | BCAS4 032 | BDS10 045 | BRSO 030 | BTTB214 §.44 | CD4001 024
2N4240 300 | 25373 105| AD145 1.45 | BASA3 {iC) 360 | BCASS 032 | BD518 1.36 | BF451 026 | BTT8224 2.70 | CD4002 04
2N4443 135 | 25C383 120 AD149 081 | BAVIQ 0.10 | BC460 038 | BOSIS 1.36 | BR457 037 | BU10S 1.66 | CD4008 096
2N4444 1.12 | 25C388 045| AD161 030 | BAVIS 0.10 | BC461 042 | BD529 0.38 | BR4S8 035 | BU10B 225 | CD4011 [1B]
2N4914 065 | 25C41 1991 AD162 030 | BAVIS 0.10 | BCA62 027 | BDS30 060 | BR45S 035 | BU10B 190 | CD4p12 024
2N5064 064 | 25C458 055 [ AD262 0385 | BAVX) 0.10 | BC463 058 | BD5X3 0.60 | BR60 054 | BU10SS 190 | CD4013 037
IN5283 0.85 | 2SCA% 083 | AF114 224 | BAV2t 017 | BCA64 058  BDS34 0.36 | BF469 027 | BUTIG 252 | CD4016 037
2N5294 045 | 25C508 336 AF115 0.79 { BAX12 0.10 | BC465 058 | BDS3S 0.44 | BFM470 028 | BUT1TY 3.78 | CD4017 0.74
2N5296 040 | 25C515A4 128 | AF116 0.79 | BAX13 0.10 | BCAT7 025 | BD5% 055 | BF71 028 | BUIA4 125 | CD4020 02
2N5297 045 | 25C537 0.49| AF117 0.75 | BAX16 0.10 | BCAT8 029 | BDS37 0.60 | BF472 028 | BU12S 1.11 | CD4021 024
2N5298 055 | 25C558 335 AF118 075 | BB10SB 022 | BCAT9 029 | BD538 0.60 | BF479 055 | BU1AS 4.15 | CD4023 025
2N5490 135 | 2506061 105} AF121 050 | BB119 015 | BCSR2 025 | BD544B 075 | BF480 054 | BU204 129 | CD402S 054
2N549 0.85 | 2SC620 132) AFI4 0.36 | BC107 013 | BCS46 0.15 | BD560 1.06 | BFagS 058 | BU20S 038 | CO4028 07%
2N6107 053 | 2SC643A 1480 | AFIS 036 | BC1078 0.14 | BCo47 0.09 | BD5%0 1.06 | BF506 039 | BU2S 120 | CD4047 0.96
2N6109 143 | 2506713 1.11| AF126 0.36 | BC108 012 | BC548 0.09 | BD538 1.13 | BF509 037 | BU207 150 | CD4049 052
2N612 1,60 | 25C681 400 | AF127 0.36 | BC108A 0.12 | BCS49 008 | BD&4S 362 | BF523 0.18 } BU208 0.98 | CD4050 0.50
2N6130 065 | 25C684 1501 AF139 048 | BC1088 0.15 | BCS50 0.36 | BD677 055 | BF54 024 | BU20812 098 | CD40S2 068
2N6133 057 | 25CH85A 262} AF178 0.75 | BC109 0.11 | BCS5 0.12 | BD68O 069 | BF535 024 | BU20BA 098 | CD40s3 072
2N6178 0.66 | 25C633 069 | AFI79 050 | BC109B 013 | BCS57 0.09 | BD681 134 | BF5% 016 | BU208D 1.43 | CD4069 [}
2N6180 0.66 | 25CN0 062} AF180 050 | BCH13 012 | BCS58 0.09 | BD6% 2.09 | BF597 024 | BU209 1.60 | CD4081 026
2N6% 039 | 25CN17 192] AF181 048 | BC4 017 | BCS58 0.09 | BD6% 224 | BF617 095 | BU26 208 | CD40L [ 53
2N638 039 | 25C734 130 | AF182 050 | BCI1S 0.14 | BCS60C 0.10 | BD6Y7 327 | BF6I18 0385 | Bu312 216 | CD4511 1.00
2N107 039 | 25C73% 1.05 | AF186 048 | BC116 020 | BC63S 0.18 | BD638 1.68 | BF§34 020 | BU32% 0.75 | CD4517 1.06
2SA1027 115 | 25C782 224 AF239 048 | BC116A 053 | BC636 0.18 | BD69 317 | BF7S7 059 | BU32A 1.40 | CPS521 1620
25A1076 1.78 | 25C79%0 115! AFZ19 0480 | BC117 0.18 | BC&Y7 018 | BD700 336 | BF7S8 059 | BU326S 225 | CV-12E 28
25A329 0.36 | 2SC806 1026} AL100 366 [ BC118 018 | BO838 018 | BD702 294 | BFTS9 030 | BU406 135 | OX034 1075
25A351 1.06 | 25C814 126 AL12 175 | BC119 030 | BCE39 0.18 | BD707 055 | BF760 059 | BU407 0.74 | CX0950 285
25A489 1.06 | 25C828 025 AL103 243 | BCI2S 0.18 | BC640 0.18 | BD703 0.72 | BF762 030 | BU407D 129 | CX104 8.9
25A4%0 151 | 25C867A 28| ALII3 1.80 | BC126 0.18 | BC879 028 | BD710 0.72 | BFBNO 027 | BU412 480 | CX108 6.92
25A493 095 | 25CI26A 129| AN 32 | BCI32 012 | BCS3O 028 | BD8O7 060 | BFE71 084 | BU4% 195 | CX109 6.92
28A628 1.03 | 25030 049 [ AN210 207 | BC13S 012 | BCX32 033 | BD8O9 0.60 | BF300 068 | BU42A 167 | CX121 1075
25AB37 1.32 | 250335 375 AN214 205 | BC13% 015 | BCX33 024 | BDB1G 0.60 | BF3O7 162 | BUaZ7 267 | CX130 4%
2SAET3 111 [ 25C9%6 158| AN2140 205 | BC137 0.16 | BCX34 036 | BD879 064 | BF359 0.38 | BUSOO 161 | CX131 1075
28A683 146 | 2SC337 325 ANZ3Y S56 | BC138 0.30 | BCX37 0.60 | BD88O 065 | BRI 055 | BUSOBA 133 | CX134 1075
25A6%4 133 425 [ AN234 S | BC139 032 | BCY?0 027 | BD8%S 1.98 | BFRY9 0.3 | BUS26 165 | CX136 1075
25A748 068 | 2SD1138 0.78 | AN23S 454 | BC140 033 | BCYN 0.19 | BD8Y 225 | BARS2 0.45 | BUGDBD 14 | CX137 1075
2SA818 1.65 | 250198 351| AN236 302 | BC141 [ ¥ 0.18 | BD3O1 0.55 | BFR62 0.3 | BUBD6 129 | €X139 10.75
25A835 227 | 250234 042 AN238 498 | BC142 030 | BD115 029 | BDVS4B 1.14 | BFR79 029 | BUSOSD 135 | CX157 440
25A340 164 | 25D235 054 1 AN239 395 | BC143 028 | BD116 063 | BDV65B 1.14 | BFRS1 045 | BUBO? 140 | CX158 k¥
25A951 123 | 250257 267 | AN2a0P 188 | BC147 010 | BD124 1.19 | BDX32 150 | BFRS6 038 | BUBGA 279 | CX170 6.2
28A966-Y 054 | 25D291 267 | AN241 155 | BC147A 042 | BD124P+KIT 062 | BDX53 080 | BFRSS 039 | BUV46 143 | X177 599
25B32% 351 | 250292 235 | AN24S 254 | BC148 011 | BD131 038 | BDX53A 368 | BFT41 027 | BUVS4 1.12 | CX506 848
288337 165 | 28D313 259 | AN2A7P 262 | BC148B 011 | BD132 038 | BDX548 237 | BFT42 039 | BUNSIA 3.15 | CXs07 692
288375 351 | 250315 267 | AN252 233 | BC148C 011 | BD13 048 | BDX62A 192 | BFT43 039 | BUN84 156 | CX758 692
25B400 036 | 2503250 136 | AN253 270 | BC149 010 | BD135 032 | BDX63A 195 | BFT84 0.36 | BUXB4 147 | D163 235
25B407 294 | 25D3%0 703 | AN262 158 | BC14%8 011 | BD13% 032 | BDX64A 237 | BAW1G 079 | BY126 0.11 | DEC1 152
238411 3.00 | 25D350A 208 | AN2R2 5.3 | BC153 012 | BD137 032 | BDX65A 237 | BFX2 030 | BY127 0.11 | DEC2 152
258511 1.48 | 250353 325 | AN28I 552 | BC1%4 012 | BD138 041 | BDX76 053 | BAX30 059 | BY133 o | ez 0%
25B54 126 | 25D389 219| AN23%5 S01 | BC157 014 | BD133 027 | BDY2D 1.10 | BFXB4 033 | BY164 050 | E5024 025
25B5% 126 | 25D401 157 [ AN301 330 | BC1S8 009 | BD140 033 | BDY&201 420 | BFXBS 025 | BY176 1.38 | £5386 02
2SB618A 1.40 | 2SD551 220 [ AN302 362 | BC159 014 | BD144 130 | BDYS8I 1.07 | BFX8? 050 | BY1?S 1.0 | £5529 02
258681 2.44 | 2SD588A 125 | ANJB 325 | BC160 036 | BD150 1.08 | BF115 0.36 | BFXBS 030 | BY182 0.95 | E8021 117
25B6Y5 1.70 | 2SD621 888 | ANIS 807 | BC161 036 | BD157 0.60 | BF117 0.36 | BFX83 0.36 | BY184 042 | E9003 oM
25875 034 | 25D657 254 [ AN313 3.10 | BC167 032 | BD159 048 | BF1I8 060 | BFYS0 024 | BY187 0.70 | ES005 045
258861 068 | 250731 172 AN315 212 | BCI68 032 | BD160 145 | BF121 022 | BFY51 024 | BY189 120 | ER1400 1012
2501034 561 | 2SD811 us AN316 5.5 BC169C 014 | BD163 064 | BF1Z3 011 | BFYS2 024 | BY198 238 | ESN310BP 386
25C1050 366 | 250869 AN318 BC170 0.14 | BD165 056 | BF127 0.1 | BFYS0 036 | BY2012 136 | ESMa32C 418
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ECONOMIC DEVICES PO BOX 228, TELFORD TF2 BQP

ESM532C 418 | LMI130BPN MPSU0S SAA5010 SN74190 LX) TDA1230 260
ESME32C 418 | LMI1310PN 115 MPSU10 0.7l SAASD12 SN7420N 0.‘!1 oss TBA%O 1m TDAI1235 152 TDA9513 280
ESM732C 4.18 | LM3065N 0.77{ MPSUS 030 | SAAS020 5.25 SN7430 [ F. ) Tamv 073 | TBA3%% 180 | TDAI1Z0 264 | TESZ7 15
ETT6016 265 | LM317CKC 1.30] MPSUS6 030 | SAASD0 730 | SN7840N 024 | TOOBYV 0.66 | TBA40D 217 | TDA13Z7A 165 | TES38 036
ETTRG016 216 | LM339N 0.68] MPSU60 120{ SAAS040A 1475 | SN14T3 056 | Te(¥% 044 | TBASOP 155 | TDA1327B 165 | TE62% 135
FND500 525 | LM3407 129| MR510 0.30 | SAA5050 B850 | SN7478N 072 | Toa3? 191 | TBA40 1.2 | TDA1330 1.60 | TEA1002 315
FT3055 105 | LM340T5 075 MR812 0.60 | SAAB61B 130 | SN7490AN 0.93 | TeG41V 0.66 | TBA480Q 167 | TDA1%65 6.35 | TDA1009 096
GF7s8 082 | LM340T12 0.75| MR914 046 | SAA700 300 [ SN75110N 075 | Teo4v 0.86 | TBASIOPQ 49 | TDA1412 095 | TEA1020SP 534
GF759 102 | LM340TS 0.75| MSSD7002 0.65 | SAB10098 453 | SN76001ANQ 225 | T6045 1.09 | TBAS10 155 | TDA1420 148 | TEA1087 0.46
GF761 0.78 | LM3AN 056 MVS240 052 | SAB1046P 386 | SN760(BN 281 | Te049 1.10 | TBAS10S 6.39 | TDAI470 263 | TIC106C 055
GH3F 165 | LM384NGI 184 'SA60 030 | SABIN 734 SN76013N 363 | TeBsV 0.76 | TBAS2D 1567 | TDAI512 220 | TIC106M 055
HAT1211 230 | LMSG7CN 130 MVS4602 055| SABIO12 634 | SNT6013ND 225 | T6058 0.46 | TBAS20Q 135 | TDAI670 365 | TIC116D 0.80
HA11215 4.60 | LMT748 165| MESSB 295 | SABX13 328 | SN76013NDG 807 | T6059 1.06 | TBASH 086 | TDA1770 556 | TICa4 065
HA11225 390 | LMB8360 2.78| MES45B 380 | SAB3021 718 | SN76023N 235 | Teqo1v 108 | TBAS30Q 085 | TDA1905 125 | TIC45 070
HA11226 756 | LMB361 278| MESSUN 148 | SABA22B 1234 | SN760Z3ND 1.04 | TI0O3V 086 | TBAS40 098 | TDA1908 295 | TICA7 070
HA11229 251 | MI1024 25| MESSS 0.34 | SABX23B 11.18 | SN76033N 233 | Tn0svV 216 | TBAS40Q 1.15 | TDA1810 238 | IP12D 096
HA11235 360 | M1025 470 MESS6 075 | SAB304 477 | SN76105N 236 | TV 087 | TBASSD 195 | TDA1940 254 | TIP110 048
HA1124 470 | MU2A 254 MESSE0N 316 | SAB329 £75 | SN76110N 113 | TV 127 | TBASS0Q 225 | TDA1950 254 | TIP112 080
HA11244 432 | MDD 486| MESE5N 120 | SAB3210 293 | SNT6115AN 146 | T3V 581 | TBASSOC 086 | TDA2002 120 | TIP117 096
HANZS 390 [ M191 574 MEG458N 380 | SAB429 1275 | SN76131 1.74 | T0148V 152 | TBASGOCQ 1.15 | TDA2003 105 I on
HANS! 338 | M133 1855 MEG46N 380 | SAF1031 230 | SN762260N 120 T9016 082 | TBASIO 155 | TDA2004 25 | 21 1.08
HANITW 257 | Ms1oaL 402| MEBGSON 394 | SAFI032 §.60 | SN762Z2IN 068 | TOO2N 0.33 | TBAS70A 1.55 | TDA2006 125 | TIP126 096
HAIN3S 356 | M5115P 434| MEBG45BN 380 | SAF1039 1966 | SN76228N 297 | T4V 125 | TBAS70Q 135 | TDA210 21| Iz 130
HA11414 250 | M1Z31P 279| MP1106 430 | SAS5010 762 | SNT6231 231 | TasV 126 | TBABZSA 197 | TDA2020 275 | TiP29s5 078
HAT144 6.38 | Msi24P 438| 0A20 0.10 | SAS560 158 | SN76242 475 | ToossV 6.15 | TBAS2SB 197 | TDA200 1.65 | IPBA [[L}]
HA1156 123 | M5134-3341 375 DA22 0.10 | SAS560S 297 | SN76243 475 | TI051 255 197 | TDA2140 1.4 | TIP2SB 057
HA11580 7.80 | M51394P 625| 0A47 0.10 | SAS560T 285 | SN76322 251 | T9053V 103 | TBAG41A12 375 | TDA2150 563 | TIP29C 040
HAT160 345 | Ms142P 438 DA% 007 | SASSN0 161 | SN76360 197 | TI0S4V 052 | TBAG41BXI 207 | TDAZ1S1 175 | TIP305S 065
HA1166 308 | M5143P 6.66| OA91 0.08 [ SASS570S 000 [ SN76330 290 | TH57V 063 | TBAGS! 1560 | TDA2160 364 | TIP30A (L3
HA1167 513 | M5144P 32| 0A% 0.08 | SASS70T 250 | SN763%6 263 | TS063V 294 | TBAG73 2.35 | TDA2161 1.68 | TIPX8 063
HA1TI 1613 | M51513L 206| 0C28 096 | SASS80 441 | SN76510N 095 | TAS814 1.35 | TBA700Q 219 | TDA2190 311 | IP31B 1% ]
HAT13 6.720 | M51515BL 310| OCHB 195 | SASS800 262 | SN76530P 190 | TA7020P 4.3 | TBA7D 285 | TDA2S10 18 | TIP31IC 063
HAN1T14 706 | M51516L 340| 0C»% 096 | SAS530 455 | SN76532N 180 | TAT0Z7 4.3 | TBA7X0 1.75 | TDA%20 215 | TIP32B 035
HA11715 706 | M51517L 290| 0C¥% 1.16 | SAS5300 232 | SN76533N 156 | TA7050 158 | TBA750Q 146 | TDAZ521 215 | TIP32C 0.66
HA11718 6.79 | M5152L 100| 0OCa4 040 | SASE60 250 | SN76540N 180 | TA7051 1.58 | TBA760 155 | TDAB22 281 | TIP33C 15
HA11724 15.60 | M51522 480| 0C45 0.40 | SAS6600 120 | SN76544 160 { TA7060AP 0560 | TBA780 300 | TDAZS23 275 | TiP34 107
HANTS 1660 | M5S191P 449| OC75 0.40 | SAS660S 120 | SN76545 455 | TA7061AP 0.78 | TBASOD 000 | TDAS24 450 | IPM1A 039
HA1180 468 | M5192 200| ON188 1.70 | SAS6610 120 | SN76546 315 | TA7069 284 | TBASIDAS 1.46 | TDAZ5S 29 | TIPA1B 028
HA1203 156 | M53273P 092| ONZ% 290 | SAS670 250 | SN76546N 315 | TA7070P 152 | TBA8I0S 1.46 | TDAZS30 219 | TIP41C M
HA1306 1.74 | M53274P 120 0Tn2 098 | SAS6700 120 | SN76548 235 | TAIOTY 3.35 | TBASI0T 1.46 | TDA2532 251 | TIP42A 039
HA1322 1.74 | MADG 097( o221 orn 120 | SN76550 030 | TAZ072P 135 | TBAS2 083 | TDAS33 208 | TIPA2B on
HA1339 1.76 | MAS0O1 0.74| PD144 203 | SAS6710 120 | SN76551 135 | TANO73P 405 | TBAS20M 1.65 | TDA2540 195 | TIP42C 0.4
HA1342 1.80 | MB3705 162| PT1017 243 | SAS6800 230 | SN76570 290 | TAZ074P 195 | TBAS0 155 | TDAZ541 195 | TIP47 065
HA1350 297 | MBIN2 265| PT2014 2.76 | SAS6810 130 | SN76600 1301 TA7076P 495 | TBA0O 225 | TDAZASQ 3.16 | TIP48 083
HA1365 365 | MB3N13 1.30| PT6042 182 | SBASS0B 195 | SN76611 2.35 | TAT089N 141 | TBASXN 150 | TDA2560 197 | TIP49 3z
HA1366WR 162 | MBI70 294| R1038 193 | SBATS0 1.46 | SN76620 2.35| TA7089P 1.36 | TBAS20Q 210 | TDAS/1A 281 | TIS43 121
HA1367 320 | MC13002 466 R1039 199| SC9488P 190+ SN76622 150 | TA7092P 385 | TBAS40 1.70 | TDAST5A 29 | IS0 02
HA1368 169 | MC1303P 196| R20088 120 | SC9503 150 | SN76623 062 | TA7093P 1564 | TBASSD 155 | TDA2S76A 258 | TIS91 0%
HA1368R 1.66 | MC1307P 190 R2009 120 | SCI504P 1.46 | SN76630 231 | TAnP 534 | TBAIT0 208 | TDA2577 531 | TLO71CP 20
HA1370 297 | MC1310P 125| R201B 120 | SC%NP 190 | SN76640 385 | TAT108P 1.0 | TBAJ700 298 | TDA2S81 195 | TMS1000WL 10.78
HA1377 268 | MC1327P 1201 R202¢ 120 | SCR¥57 1.20 | SN76650N 124 | TATI09 337 | TBAI 1.65 | TDAZS82 1.98 | TMS3748NS 166
HA1389 162 | MC1330P 123 R200 120 | SG264A 438 | SN76651 135| TAN120P 058 { TBA930Q 195 | TDAZS90 280 | TMS4116 187
HA1389R 1.74 | MC1349P 120 R2%7 216 | SG613 7.88 [ SN76660N 225 TATI28/P 054 | TBA231 233 | TDAZS91 280 | VIoB 120
HA1392 268 | MC1350P 1.10| R2265 195 | SG629 682 | SN76665N 135 | 1AT14P 200 | TCA001 129 | TDAZS910 280 | TY60108 270
HA1397 297 | MC1351P 0.75| R2305 107 | SG6533 937 | SN76666N 098 | TAN 0P 1.15 | TCAOS3BP 3% A2533 224 | UG 1.08
HA1398 268 | MC1352P 101| R2306 123 | SI-1020N 476 | SN76705 338 | TATI3BAP 1.15 | TCA150 1.62 | TDAZS4 280 | U143M 280
HA1406 180 | MC1357P 185| RZB22 126| S1I2HD 10.70 | SN76705N 399 | TANI37P 085 | TCA1608 162 | TDA2600 5.00 | U3700 055
HAITIZ3 540 | MC1358P 155| R23B3 1231 SI-1130N 630 SN7670IN 399 | TA7141AP 351 | TCAZ70Q 155 [ TDA2%10 253 | U37003 044
HBF4GI0AF 225 | MC14001 715 R2348 182 SKB2/08 0.70 | SN76709 465 | TAT146P 804 | TCAZ70S 195 | TDAZ%1IA 125 | UAT23CA 502
HD4480 1560 | MC14011 023| RZ3MA 182 | SKEF 1104 126 | SN76709N 495 | TAT148P 151 [ TCAZ709Q 165 | TDAZ611AQ 255 | UATS8PC 3.06
HD44801A05 1590 | MC14013 037| R2354B 182 | SKE2G 2704 095 { SN76730 423 | TAT149P 210 | TCA2904 205 | TDAZ%12Q 425 | UAT83P3C 107
HM6231 850 | MC13016CP 037 R2ad1 123 | SKE2G 304 095 | SN76810N 0.62 | TA7153P 453 | TCAA04 190 | TDA2620 1.96 | UAAI70 214
HM6232 1.1 | MC1402% 054| R2443 0.80 | SKE4F 102 1% 263 | TATI61P 5.66 | TCA%40 1.65 | TDA2630 234 | VAAI0 214
HMS102 292 | MC14043UBC 052| R2461 210 | SKE4F 1106 0.66 | SN94041 345 | TANG2P 425 | TCAAS00A 195 | TDA2631 248 | ULN2165 135
HMI104 294 | MC1438R 095 R2477 092 | SKE4F 206 210 | SN94042 395 | TATI®S 480 | TCAS0 180 | TDA2640 225 | UIN2204 7.00
HT4207 15.60 | MC14493P 256| R2501 1.16 | SKE4F 208 0.60 | SP8385 050 | TANTIP 253 | TCAG40 263 | TDA2643 693 | ULN2216F 195
15689 187 | MC14510BAL 315| R2540 180 | SKE4G 2102 0487 | STAMIC 227 | TAN\T2P 128 | TCASS0 185 | TDA2651 295 | UPC1001H 250
18751 187 | MC14556BCP 315| R2540X 300 | SKESF 310 145 STK0029 342 [ TAN7P 225 | TCAGGDE 263 | TDA2652 7.05 | UPC1009C 5.4
1172003 020 | MC1712 352| R2615 060 | SL1310 285 | STKOO39 400 | TA7193P 484 | TCA70 384 | TDA26S3 295 | UPCi0204 212
K174YP 295 | MC7724CP 3.17| RCA195NB 196 | SL1327E 120 ) STKODS0 496 | TA7201P 325 | TCA740 225 | TDA2%S4 29 | UPCI025H 28
KA2101 265 | MC7818C 198| RCA16029 182 | SL140 126 | STKO0S9 648 | TA7T22P 224 | TCATS0 1.75 | TDAZ6558 3.15 | UPCI026C 124
KC581C 547 | MC7824CP 425! RCA16083 431 | SL1430T 210 | STX0080 8.2 | TA7203P 195 | TCA7608 2719 | TDA2660 224 | UPC10284 090
KC582C 345 | MC78M12 0.75] RCA1634 082 | SL4x 225 STKON 386 | TA7T204P 1.95 | TCAS00 1.65 | TDAZ661 224 | UPCI103(H 206
KC583C 480 | MC78M24 0851 RCAIXS 123 ] SL414 33% | STK013 708 | TATZ5 125 | TCAS00Q 225 | TDA2670 250 | UPC1031H 805
L2V 1.78 | MCRIO1 0.60] RCA16600 125 SL42A 312 | STK014 7.4 | TA7208P 1.95 | TCAS0S 194 | TDA2670A 1.76 | UPCI031H2 6.00
L200CV 1.68 { MCR106/5 1.17) RCAI6798 216 | SL437 6.00 | STKO15 812 | TA7210P 325 | TCAS00 185 | TDA2680 230 | UPC1032H 034
LATT1AP 080 | MCR220/7 134| RCA16801 096 | SL49 225 STKD16 ar| TAR14P 290 | TCA910 1.50 | TDAZ690A 240 | UPC1158H 175
LAI1201 030 | MED402 027| RCA16802 098 | SL480 500 | STKOZ2 477 | TA7215P 208 | TCA940E 168 | TDAZ780AQ 218 | UPC1156H 1485
LA1210 138 | MEO4D4 023| RCA17028 225 SL4%0 1.78 | STKOZS 720 | TAT217AP 136 | TCEXD 353 | TDAZ790Q UPC1181H 15
LA1320 1.46 | MEO4042 042] RCA17074 600 | SL30IB 6.08 | STKD40 708 | TATZ2 195 | TCESZ7 137 ) TDAZI9 250 | UPC1182H 182
LA1352 140 | ME4N 045 RCAI7376 1.43| SL9I7B 795 [ STKO43 709 | TATZIP 169 | TCER2 098 | TDAZ7% 295 | UPC118%H 294
LAI135TN 590 | MED412 021 RCAGB0BS7 450 | SisisA 563 | STKOS4 6.48 | TA7229P 410 | TCER3 098 | TDA2800 6.12 | UPC118H 0%
LA1368 274 | MES102 0.85| RGP0 0851 S 882 | STKO70 2028 | TAT30P 195 | TCES4 0.98 | TDA3000T uPCI212C 085
LA13654 279 | ME5458 9.10| RT402 1.40 | SN16861N-07 159 | STK077 7.00 | TAT313AP 1.3 | TCEP100 480 | TDA30A 10.44 | UPC1213C 095
LA1385 1.70 | ME60O2 023 RT905A 200 | SN16862N-07 1.68 | STKO78 552 | TA1314 §.10 | TCEP100Q 9.31 | TDA31%0 115 | uPC1212C 224
LA1387 457 | MEGI02 045| S0280 194 | SN16380N 330 | STK082 754 | TAT609 300 | TD190 054 | TDA3008 7.75 | UPC13%)C 155
LA3155 030 | MES00T 026| S0281 1.94 | SN16965 8131 STKO86 990 | TAT611AP 354 | TD3F700H 6.00 | TDA3S00 595 | UPC1351C 164
LA3300 180 | MJZS0T 495 SO41P 126 | SN16966N 549 | STK2101 574 | TA7676P 3.05 | TD3FB00H 225 | TDA3S01 1099 | UPC1353 6.75
LAZ301 128 | MJ2955 134 S042P 146 | SN29715N 549 | STK2110 6.66 | TAA300 299 | TD3FB00R 321 § TDA3S06 1012 | UPC1360C 410
LAZ3S0 130 | MJ3000 215 S12%9 430 | SN29716N iR 6.66 | TAA310A 027 | TD3F00H 3.78 | TDA3S10 UPC1362 7195
LAZ361 130 | MJ3001 130 Si75 1895 | SNXTIIN 653 | STK415 6.04 | TAAT20A 1.15{ TD3F300R3% 3.78 | TDA®20 882 | UPC1365 51
LA4030P 237 | MJ3028 2480 S2062D 188 12 1065 | STK43 935 | TAA3S0A 1.62 | TDA10MA 210 | TDA3S21 1217 | UPC136B 423
LAAIB1P 3.00 | MJ481 1.39| S2800 525 | SN29723AN 6.95| STK43S 544 | TAALSS 1.65 | TDAT00BA 215 | TDA3SE0 UPC148 187
LA4O32P 148 | MJ802 495] S2800D 255 | SN29744N 208! STK4% 570 | TAASS0 0.33 | TDAT0B4A 2.15 | TDA3s61 750 | UPC20@2 148
LA4OS0P 142 | MJE2%5S 1.7 S2802 315 | SN29764AN 338 | STK437 810 | TAASTO 158 | TDAIOOSA 215 | TDASNQA 225 | UPCIOC 2
LAADS1P 162 | MJEDSS 0.78| S3702S 473 | SN29767 361 | STKAX 6.2 | TAAB11B12 150 | TDATOBGA 215 | TDA®71A 567 | UPC32C 409
LA4100 162 | MJE340 0.44| S3TGF 473| SN29770AN 204 | STK441 896 | TAAB21AX1 200 | TDA10t0 2.83 | TDA3S76 476 | UPCAIC an
LAAI0Y 118 | MJES20 044 S3707 392 SN23771BN 423 | STK443 9.35 | TAAB0S 331§ TDAt0 260 | TDA3950 281 | UPCS54C 1
LA4102 25 | ML231 228| SA0W 799 | SN29772BN 421 ) STK4eSS 656 | TAAG40 385 | TDA1028 222 | TDA39%50B 1.80 | UPCS58C 367
LAd112 435 | ML22B 330| S551 412 | SN29T73 2.28| STK460 578 | TAASG1B 159 | TDA1029 4.44 | TDAA0S0A 315 | UPCS68H 278
LAS 246 | ML237B 28| Sss2 4,12 | SN29791 151} STK#61 7.14 | TAA700 235 | TDAIM4B 220 | TDA4180P 1.74 | UPC572 5
LA4138 200 | ML238 402| S60808 275 | SN29798N 389 | STK4E3 806 | TAAB40 227 | TDAMIBST 153 | TDAA260 140 | UPC575C2 n
LA4140 080 | ML741CS 0.36| S6087AR 485 | SN29845 214 | STK465 7.32 | TAASRD 4.42 | TDAWG? 145 | TDA4A280 6.45 | UPC576H 260
LA4192 288 | MLIZ3 218 SAAI0Z 432 | SN29848 166 | STK466 10.70 | TAAS70 257 | TDA108 196 | TDA42%0 4.06 | UPC5TIH 064
LA4220 134 | MLD9%S 32| SAAI021 432 SN29861 208 | STK501 5.74 | TAD100 191 | TDAIOM 1561 | TDA440 195 | UPC582C2 24
LA4400 204 | MMS314N 372 SAAt024 255| SN29862 . 208 | STKS02 5.74 | TAG232-600 066 TDA1047 214 | TDA4400 206 H 1.02
LA 156 | MMS3t6N 372 SAA02S 470| SN72708 0480 [ STR44t 634 | TAGE26-600 084 | TDAIC4M 1.10 | TDA4420 425 | UPO1514C 1.56
LAMZ2 156 | MMS318N 282| SAA1050 3.78| SN7400N 024 | STR4S3 &75{ TBAI2 0.95 | TDAWS9B 098 | TDA4A2 5.63 | UPD8S1 143
LAM430 148 | MMS5369N 182| SAAI0S! 530 | SN740IN 024 | STR6020 720 TBAIZA 095 | TDA1060 201 | TDAAI0 434 | UPX2IC 198
LA4460 192 | MM5387AAN 1150 SAA1061 328 | SNTAON 059 | Te0O7V 0.8 | TBAI2DAS 095 | TDAICS2 265 | TDA4431 206 | X0022CE 367
LA4461 200 | MMSS4IN 590 SAAI0TS 441 | SN74A04N 021 | T0O/N 062 | TBAI2DS 035 | TDAI1T04 595 | TDA4432 206 | X00351A 435
LASTIZN 162 | MP8112 135| SAAI082 804 | SN7408N 024 | TB016 0.3 | TBA120SB 095 | TDAI151 065 | TDA4440 252 | XD0S6CE 390
LAT020 MP8113 135 SAAN2 432| SNJAION 024 | T6017 065 | TBA1AT 085 | TDAITIO 2.15 | TDA4600 258 | X0062CE 495
LAZ02S 731 | MP8S12 123] SAANA 255 | SNTQ121 120 | TEO18V 0585 | TBAI2U 085 | TDAIIT0S 185 | TDA4610 242 | X0065CE 348
LA7800 212 | MPF256C 054 SAANID 496 | SNTMI22 055 | Te02t 0.3 | TBA120UB 3.47 | TDAUIS0 225 | TDA4620 450 | X0109CE 6.10
LAT01 360 | MPSE570 0.83] SAATIT74 575| SN7413N 033 { Te0ZV 356 | TBAI440 208 | TDA1Y90 191 | TDAS500 248 | X1074AF 6.36
LD3120 120 | MPSA42 059 SAAIZS0 3.78| SN7A141 1.41| T65026 089 | TBAI44OG 340 | TDA90Z 225 | TDASG00 268 | XCo49P 120
LMIB1IN 295 | MPSASG 024| SAAIS1 530 | SN74151AN 151 | Te027 0.73| TBA1441 159 | TDA1200A 1.30 | TDAS700 210 | Y70 024
LMI0IIN 196 | MPSA32 1.11]  SAAS000 3651 SN74154N 1.15 | Teo28vV 035 | TBA240A 34 | TDAIZD 225 | TDA%43 290 | Y969 0.60
REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD B iy dove™"
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Letters

COMMODORE 64 PROGRAM

Recent letters on microcomputer colour bar programs
prompt me to send you the following one for the Com-
modore 64. It consists of nine lines from line 10 (pokes
border to grey) to line 50 in steps of 5.

5 REM TV COLOUR BARS BY D. J. JACKSON

10 POKE53280,11

15 PRINT*s”:FORY=0TO24:FORX=0TO4:
POKE1024+X+40*Y,160:POKE55296+ X +40*Y ,0:
NEXTX,Y ;

20 FORY =0TO24:FORX=5TO09:
POKE1024+X+40*Y,160:
POKE55296+X+40*Y ,6:NEXTX,Y

25 FORY=0TO24:FORX=10TO14:
POKE1024+X+40*Y,160:
POKES5296+X+40*Y,2:NEXTX,Y

30 FORY=0TO24:FORX=15TO19:
POKE1024+X+40*Y,160:
POKES55296+X+40*Y,4:NEXTX,Y

35 FORY=0TO24:FORX=20TO24:
POKE1024+X+40*Y,160:
POKE55296+X+40*Y ,5:NEXTX,Y

40 FORY=0T024:FORX=25T029:
POKE1024+X+40*Y ,160:
POKES55296+X+40*Y ,3:NEXTX,Y

45 FORY=0TO24:FORX=30TO34:
POKE1024+X+40*Y,160:
POKES55296+X+40*Y,7:NEXTX,Y

50 FORY=0TO24:FORX=35T039:
POKE1024+X+40*Y,160:
POKE55296+X+40*Y,1:NEXTX,Y:GOTO50

I hope this will be useful to readers.
D. J. Jackson,
Llanelli, Dyfed.

NOTES ON THE SPECTRUM

I noted Oliver J. Bowry’s letter on the use of the
Spectrum microcomputer as a TV pattern generator. The
idea occurred to me some months ago. As you may know,
the Spectrum is limited by using only the central area of
the screen as its display. However, I’ve used the introduc-
tory software package Horizons which contains a system
called Draw. With this you can create lines, circles,
rectangles and squares on the “paper” and fill them in
with the colour of your choice or leave them as an outline.
When you’ve completed the pattern you want to use, it’s
an easy matter to save it on tape with the statement:
SAVE “filename” SCREENS.

To reload, type: LOAD “filename” SCREENS. Draw
is not necessary for reloading.

I found a crosshatch pattern of white lines on a black
background very useful for convergence adjustment and a
coloured pattern of vertical rectangles (stripes) filled in
with white, yellow, cyan, magenta, red, blue and black
useful as a colour bar/grey-scale wedge. A concentric
pattern of circles (bullseye) is useful for width/linearity
adjustments.

After completing convergence adjustments it was nec-
essary to increase the horizontal/vertical separation
settings slightly so that the whole screen area is covered.
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Provided care is exercised, this is fairly straightforward.
It’s important to tune the computer’s signal in “on the
nose”. I found that this was achieved when the graphics
(black on white) appeared to shimmer with blue and
yellow alternately and the sound had just reduced to a
minimum.
John P. N. Husband, Marital Electronics (Consultants),
Dover, Kent.

BBC MODEL B PROGRAM

I've used the fallowing BBC Model B computer program
for the last two years as a workshop tool. It gives a dot,
colour bar and grid pattern, the latter being ideal for
convergence adjustment.

10 VDU61463;32639;32639,32639;32629;

20 MODE 2

30 VDU23;8202;0;0;0

40 REPEAT

50 PRINT CHR$12;STRING$(10, CHR$10+
CHR$10+STRING$(10, “ . )

60 IF GET VDU1049;0;1023;1049;0;0;
70 FOR6%=7 TO 0 STEP-1
80 VDUI18:INT(6%/2)+4*(6%ANDI1),
20761;160;1023;20761;0;-1023;
90 NEXT
100 IF GET VDU4620;1792;1049;1240;-88;
110 FOR ¢%=1TO 11
120 VDU25;-1200;100;281;1200;0;
130 NEXT
140 FOR d%=1TO 13
150 VDU281;0;-1000;25;-100;1000;
160 NEXT
170 VDUS, 1049:614;524;240;
180 IF GET=9 MODE7:END ELSE UNTIL 0

Any key will take the program on to the next pattern.
The program is terminated by pressing the TAB key to
end the grid pattern.

J. M. Collick,
Westbury-on-Severn, Glos.

MICROCOMPUTER BLOCK DIAGRAM

I feel that Fig. 1 in The Lid off Microcomputers, Part 1
(page 307, April) is a bit misleading since it suggests that -
the data and address buses pass through the RAM and
ROM and that the ROM has no connection to the control
bus (read/write, interrupt, etc. lines). I think that readers
not familiar with this subject will find Fig. 1 herewith a
little less confusing in this respect.

Also, the comment in the final paragraph seems to
forget about data bus buffers, tri-state buffers etc. It’s
unfortunate that words such as buffer have different

jVEI

[ Address bus. Typically 10 bits

T L L

<):> input/output
cPU RAM ROM PIO/PIA/VIA npupoz:\:spu

| Data bus. Typically 8 bits J
L Contral bus. Varies with uP used J 373

Fig. 1: Basic microcomputer block diagram.
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meanings, but I suppose we can’t avoid this sort of thing
with a living language.

J. Blackwell, Grad.l.E.E.I.E.,

Bakewell, Derbyshire.

SPECTRUM PATTERN PROGRAMS

With reference to Mr. Bowry’s letter (March) I've had a
Sinclair Spectrum microcomputer test pattern on the
market for the last six months. It’s suitable for both the
16K and 48K models and as well as colour bars it also
generates a crosshatch, dots, a checkerboard, plus red,
blue, green, black and white rasters. The only drawback
with the Spectrum is its inability to print the crosshatch
and dot patterns in the border area. The program is
available on cassette from the address below for £3-50
which includes post and packing.

Graham Wells,

Graham Wells TV Service,

1 Eachard Road, Cambridge CB3 OHZ.

Editor’s note: Mr. Bowry’s letter brought a deluge of
Spectrum programs from readers. Our thanks to John
Yobec, Ken Bones, Michael A. Harris, Divinder Flora,
David Thornton, Geoff Fardon, M. Stevens, Neil Poskett,
C. 1. Large, John F. Watts and John Hodges. Also to Bill
Tillett who kindly lent me a Spectrum to try out. We hope
to publish some of the programs sent to us in future
issues.

THE SONY KV1810UB

Recent articles and letters on the Sony KV1810UB have
interested me greatly. You see my son bought one of
these sets some ten years ago and at the time my heart
sank in anticipation of the troubles I might be called upon
to deal with. After five years of reliable operation the fuse
and the two main GCSs blew and I knew that my initial
worries were right — a check on all relevant components
revealed no faults! Sony were very helpful in suggesting
what to check but couldn’t be expected to suggest an
examination of the power supply panel for dry-joints,
using a magnifying glass. When I did this I found a wire
loose in the middle of its solder with a minuscule amount
of frce movement available. So the set had worked for
five years with a physically unsoldered joint (as have many
sets of many makes over the years). Resoldering this joint
and replacing the fuse and GCSs restored reliable oper-
ation for another three years.

The only other trouble has been severe flashover in the
e.h.t. box, which incorporates the 47M(} horizontal static
convergence potentiometer VR852. The flashovers were
accompanied by colour separation and jazzy pictures.
Several applications of Plastic-Seal were unsuccessful and
when the cost of a replacement box was checked it came
to light that this would set us back by almost a three figure
sum. Our first reaction was not worth it, in view of the

next month in

® 11GHz LOW-NOISE AMPLIFIER

This unit has been designed as a companior: to
the low-noise converter described in the February
issue. It features waveguide input and output
which means that different LNA/LNC combina-
tions can be tried. The circuit uses three gallium
arsenide f.e.t.s and has an overall gain of at least
25d8 with a noise figure of around 3dB. A ma=ch-
ing regulated power supply built around a d.c.-
d.c. converter i.c. s used.

® VCRs AND THE MAINS

Mains borne interference and defective mains
supply connections can be responsible for many
problems with VCRs. A faulty mains plug/socket
connection is often the cause of random tuse
blowing, a problem to which some models are
more prone than others. Interference can cause
various fault corditions when microcomp ater
chips are affected by transients on the supply
ines. Derek Snelling investigates.

® BBC MICROCOMPUTER PROGRAM

A useful servicing aid, providing most of the
tems normally produced by a pattern generator
olus a few others, i.e. crosshatch; colour bars;
Jots; vertical lines; horizontal lines; red/grzen/
blue/magenta/cyan/yeliow/white/black rasters;
circle; composite test pattern.

©® APPROACHES TO TV SERVICING

There are various ways of going about TV lault
finding. You can give the set a systematic check,
which will eventually lead to the fault, or gc for
the trouble spot on the basis of symptom assess-
ment and experience of the chassis concerned. S.
Simon on the alternatives, with hints on parti-
cular chassis/fault conditions.

@® MAKING PCBs

Malcolm Burrell describes simple methods of
designing and meking PCBs for DIY projects, with
hints on avoiding possible pitfalls.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

TO ...

(Name of Newsagent) |

Please reserve/deliver the July issue of I
TELEVISION (£1.10), on sale June 19th, and |
continue every month until further notice.

set’s age. With nothing to lose however we decided to
purchase some Dow Corning Aquaseal, which has a
convenient applicator nozzle that can be cut as required.
Holes were drilled in the areas adjacent to the e.h.t.
output/VR852 (the control was also replaced for good
measure) and Aquaseal was injected into them to fill the
space between VR852’s insulated platform and the potted
transformer. The control’s top connections were also well
covered with Agquaseal. Patience was required next:

Aquaseal takes 24 hours per millimetre to cure, an acid S |

ADDRESS

|
|
|
|
|
!
|
|
!
|
I
|
|
I
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being given off in the process. It’s advisable to let this
happen in a warm room and, owing to the difficulty in
determining the thickness applied (below the platform), to
leave it for at least three days. Fortunately the treatment
proved to be a complete success, the set giving reliable
operation ever since.

This tip may be of interest to other readers. Incidentally
a report to Dow Corning brought forth the comment that
their other caulk products using silicone rubber should
work equally well.
P. R. Atkins,
Southall, Middx.

Design of the FS-type Tube

What does FST stand for? Full Square (Toshiba), Flatter’
Squarer (ITT), Square Flat (Mitsubishi) and so on. In fact
the tube faces are not flat, nor are they square — nor even
rectangular. There are very good reasons why they are
not.

Surface Loading

Since a picture tube’s envelope is evacuated, the full
force of atmospheric pressure bears on its outer surface.
At sea level the air pressure is about 1kg/sq.cm, so we
have a total force of around 1,600kg on the faceplate of a
S51cm diagonal tube — over 1% tons!

If you had to support the weight of a four-door saloon
car by means of a tea-tray sized piece of glass held only at
its edges, how would you go about it? You would need to
specify very thick glass and then dome its surface, follow-
ing the engineering principle used in bridges and dams to
convey the thrust to the edges. Provided the edges were
braced strongly the system would work safely. Fig. 1
shows how bridges, dams and picture tubes contain the
forces that load them: the curved load-bearing surface
conveys the stress to the outer edge where, in the case of a
picture tube, it’s contained by the combined strength of
the glass bowl rim and the rimband.

Consider for a moment a dam (or a picture tube) whose
face is dead flat. It’s a daunting prospect. In this case the
force has to be sustained entirely by the material of the
wall, whose intrinsic strength must be much greater than
before. We could maybe brace a flat dam or bridge with a
series of joists — but we couldn’t do this with a tube’s
faceplate! Only in tubes smaller than about 17cm diagonal
(mainly scope and viewfinder tubes) is it practical to
provide an optically flat screen surface.

The FS Faceplate

The faceplate of a conventional [5lem (20in.) tube has a
glass thickness of 10mm at its c¢ntre, the radii of cur-
vature of the inner and outer surfaces being 792 and
820mm respectively — see Fig. 2. [With a comparable FS
tube (SIcmV, 53cm glass diagondl) the thickness at the
centre of the faceplate is 12-5mm while the inner and
outer radii are 1310 and 1730mm. [Thus the FST faceplate
thickness is much greater towards|the screen edges. This
extra glass thickness increases thq tube weight by about
fifteen per cent. '

Next, the problem of square domers. This means in
effect the profile of the glass env¢lope ~ not only at the
four comers of the faceplate, byt the whole transition
from faceplate to rim, both at th¢ internal and external
edges. The question is again one |of stress, not so much
from atmospheric pressure (a comgr is in this respect very
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Eugene Trundle

strong) but from glass internal and shock- and weight-
induced stresses. It’s a basic engineering rule that these
stresses will be concentrated at the point of an abrupt
change in profile or cross-section. For safety, stress must
be avoided by providing gentle contours and radii — curvy
is safe as well as beautiful. So current FS tubes have
slightly curved edges.

Front Screens

The fact that many FST-equipped TV sets have addi-
tional “smoked”-glass screens has led to a misconception
that additional protection from possible implosion is re-
quired as it was in the early days of television. In fact FST
type tubes have full BSI approval for direct viewing and

Load Water

Rock in
compression

Rimband
= in tension

Load [lo11:1)]
Fig. 1: How a curved load-bearing surface transfers the
thrust to its braced edges. The pressure thus tends to
“consolidate” the structure. Examples show bridge, dam
and c.r.t.

4 Rimband———

{b)

Fig. 2: Picture tube envelope construction — not to scale —
illustrating the greater thickness and bracing required in the
faceplate of a “flat"-faced tube. (a) Conventional tube; (b)
FS-type tube. The radii quoted are in each case for the
corner-to-corner profile.
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(a}
/FST picture limits
1 1
Conventional
plcture limits (b)

Fig. 3 (left): Comparison of useful screen area based on the
visible screen diagonal.

Fig. 4 (right): Comparison between the optical distortion
introduced with a curved screen (a) and the true image on a
flat faceplate (b), exaggerated for emphasis.

tb) [©I80)

Fig. 5: Screen reflections — (a) conventional tube, (b) FS
tube. For an infinite and evenly illuminated viewing area, 30
per cent less light will be reflected from the faceplate of an
FS tube.

\// 100 \
{a)

Fig. 6: The FS tube is legible over its entire screen area from
wider viewing angles than with an ordinary display tube. (a)
Conventional tube; (b) FS tube.

(115%)

b [OTET}

comply with BS415 and equivalent world-wide require-
ments. What the extra darkened “window” does is to
increase the contrast by attenuating ambient light reflec-
tion from the internal aluminised tube faceplate. The idea
is that reflected light from external sources has to pass
twice through the low-transmission glass screen while the
phosphor produced light passes only once. The additional
screen introduces the disadvantages of reducing the
brightness of the display and producing double reflections:
for this reason many setmakers provide for its removal if
wished.

Advantages

What advantages does the FS tube bring? We are told
that the squarer comners result in three per cent more
screen area. This must be based on the overall glass
diagonal, since as Fig. 3 shows a square display area will
actually reduce the size of the displayed picture if the
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diagonal dimension remains the same. The FS tube gives a
definite improvement in terms of optical distortion how-
ever, as Fig. 4 shows. When we view a conventional
screen we look at a section of a sphere and thus see the
distortion shown at (a): the more the faceplate approaches
flatness, the less the distortion, as (b) shows.

There’s a further advantage with respect to refiection of
ambient light. The light “capture area” of a convex
reflector is much greater than that of a flat one, as Fig. 5
shows: an FS tube provides a reduction in ambient light
reflection of about 30 per cent. If the offending source of
light is on or near the tube axis however the reflection will
be as great, which is why it’s so difficult to take a head-on
photograph of a TV set without getting a beautiful
superimposition of yourself and your photographic gear!
In this respect some very misleading adverts have been
produced by a certain setmaker who suggests that on-axis
reflections disappear like magic when an FS tube is fitted.
The situation does not of course arise when a set is viewed
in subdued or zero (as we should!) ambient light.

Light path angles are also relevant to legibility at the
comers of the screen and maximum viewing area. Screen
edge and comner display legibility are determined by the
angle of incidence formed by the tangential plane of the
faceplate at the viewing point. A fiat faceplate offers
fifteen per cent better screen edge legibility in terms of
maximum viewing angle — see Fig. 6.

Other Aspects

In other respects FS tubes are similar to conventional
ones. The PIL configuration is used, with 90° deflection
angle for small tubes and 110° for the larger sizes.
Deflection yokes follow normal practice, giving pincush-
jon-distortion free, self-converging displays, while the
screen phosphor coating incorporates all the latest fea-
tures such as black matrixing, pigmented phosphors, etc.
Mitsubishi have incorporated their “blue diamond™ screen
in an FST envelope while a particularly interesting FS type
tube has been announced by the pioneers of the technol-
ogy, Toshiba. This is a 28in. tube, the 66cmV 110° type
E6154A, which uses (in common with other FS tubes
from the same source) a prestressed shadowmask with
ceramic coating on the screen side, an improved electron
gun design and screen phosphors with purer primary
colours. These and other aspects of modern colour tube
technology will be covered in a subsequent article.

Summary

So how do we sum up the advent of the FS tube? The
price premium for the receiver is at present about eight
per cent. For this you do get a very worthwhile improve-
ment in overall performance. I believe however that some
of the claims at present being made for the FS tube are a
bit on the lavish side — especially the claim that it
represents the most significant development in tube tech-
nology since the introduction of colour. That honour has
to go to the invention of the in-line, self-converging tube,
pioneered by RCA.

As yet, FS tube technology is the exclusive province of
the Japanese tube makers. Mullard/Philips are currently
sitting on the fence: their stated aim is to develop a
“really” square and flat c.r.t. envelope - the next genera-
tion of FST? We're informed that much research and
investment is at present going into this and that the result
could emerge within a year. Watch this space!
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VCR Clinic

Sharp VC9700

A fault that’s becoming common on this model is tuning
drift, with the clock display going dim, as the machine
warms up. The tuning and display supplies are both
generated on the PWB-E audio board, and we’ve found
the cause of the fault in each case to be thermistor
PR6601. It looks like a pulse ceramic capacitor and is
fitted on the solder side of the board. P.B.

Mitsubishi HS304

A customer’s machine would play its own recordings all
right but was very poor with library tapes. With the
alignment tape in use we found that the f.m. signal at the
output from the head amplifier was rounded off at the
points corresponding with the drum entry and exit points.
When the tape run along the head path was stutied it
could be seen to “fall off” the step in a number of places.
Attention was turned to the guide rollers which were
found to be loose, even though the set screws had not
been disturbed. The guides were reset as per the manual
and the set screws checked to ensure that they did lock the
guides in position before we sealed them with paint. P.B.

Ferguson 3V35/JVC HRD120

We've been having quite a few faults caused by the AL
and UL switches on these and similar machines, for
example the machine goes to stop one second after
threading up at switch on, with or without a tape, or the
machine rewinds for a couple of seconds then won't
accept any further commands. Cleaning the switches has
cured these faults, but it’s strange to have to clean
switches on such new machines.

Have you noticed that the block containing the AL and
UL switches has a third switch in later models? It’s
connected in the cassette lowering motor circuit to prevent
the microcomputer i.c. trying to eject the cassette while
threaded up if it loses track of what mode it’s in. P.B.

Tatung VRH8400/JVC HRD120

When the operate button was depressed the operate light
just flickered a bit and went out. No functions could be
selected. We had visions of a complex system control fault
so various checks were made to ascertain the status of the
system. All the operate signals were present and correct
and the “power on” signal was being passed to the power
supply from the system control department. A relay in the
power supply switches the supply rails: it had operated but
two independent supplies were not available. The cause
was the relay contacts, a new relay putting matters right.
S.B.

Sharp VC9100

The tape would load and the machine would run in play
for a few seconds. It would then stop. The screen
remained blank as the muting circuits continued to op-
erate. All the signals that should have been present at the
microcomputer i.c. were there — drum and reel rotation —
and no reason for the failure could be found. So the i.c.
was replaced . . . but the fault persisted. After much
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Reports from Philip Blundell, Eng. Tech., Steve
Beeching, T. Eng., Derek Snelling, Michael J.
Cousins, T.Eng., Dewi James and C.T. Marden

searching we found that the AL switch was not operating,
but unlike other microcomputer i.c. programs forward run
was engaged. This unusual condition was misleading. The
AL/VS/UL switch assembly had to be repositioned to
ensure correct operation of the AL switch. S.B.

Ferguson 3V22/JVC HR3320

The trouble started with fuse blowing and the 0-47) series-
resistor in the capstan motor circuit going open-circuit. ‘It
was at first thought that the associated electrolytic
decoupling capacitor was going short-circuit but after a
couple of weeks toing and froing the capstan motor went
noisy. The bearings had failed and were going tight
intermittently. S.B.

JVC HR7200/Ferguson 3V29

The initial fault was that the machine would load the tape
and run in play for a few seconds then stop and unlace. A
check through the control circuits revealed that the reel
rotation signal was missing. This was due to failure of the
optocoupler, which was replaced. After completing this
repair the machine was given a bench test during which a
second fault was discovered: after threading up there were
long delays before the pinch roller solenoid operated. This
often led to unthreading via the action of the reel rotation
detector circuits.

In the threading up process the tape guides are latched
on to the end stops and the threading (or loading) motor
carries on until the AL switch has operated. In this case
however the threading motor was running out of power as
the load upon it increased during the later stages of the
operation and it couldn’t make the final lap to the AL
switch. The loading drive belt was slipping, but even after
stripping out the loading mechanics and regreasing them
the motor couldn’t cope, so it had to be replaced. Note
that removal of the threading machanics and drum
shouldn’t be undertaken without due forethought! ~ S.B.

Fisher

Fisher VCR'’s have been known to suffer from a problem
relating to the UL switch. The result is overdrive of the
unthreading mechanics to such an extent that when play is
next selected the machine won’t run as the mechanism is
jammed. The cure is to adjust the UL switch — which is
made difficult by the fact that there’s no provision for this!

S.B.

Sony SLC7

A strange sight this time — the picture pulsating sideways.
I had to fetch Andy in to have a look. The left-hand side
of the picture was stable but the right-hand side was
moving as if the picture was being stretched horizontally.

The drum servo pulses were erratic and the sampling
was thus incorrect: the problem was present in both the
play and record modes. It was easiest to work in the
record mode. There was a 20msec pulse, derived from the
field sync pulse, at pin 12 of the drum servo i.c. (IC1) but
the output at pin 13 had a duration of 80msec .instead of
40msec! Clearly something was dividing by four instead of
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by two. The input at pin 12 goes to a delay monostable
multivibrator and then to a divide-by-two circuit within
the i.c. The multivibrator has an RC network connected
to it at pin 11 — R11/C11. Across C11 we had a 40msec
instead of a 20msec pulse. The cause of the trouble was
C11 (0-47uF electrolytic). The monostable multivibrator
should by triggered by the field-frequency pulse after
which it resets and is then triggered again. The problem
was that the reset time was greater than 20msec so that it
was missing every other trigger pulse and effectively
dividing by two. With a second division by two introduced
by the following divider the servo was being incorrectly
timed. C11 seemed to be perfectly healthy but a replace-
ment put matters right. S.B.

’

JVC HR7650/Ferguson 3V31

This machine had an unusual fault on playback — an
unstable picture, breaking up in a manner similar to a TV
set with severe a.g.c. instability. The problem was where
to start: most modern VCRs have progressed from me-
chanical record/playback switches to switching by means
of i.c.s controlled by various voltage lines. It transpired
that the E-E control line was energised during playback
due to an emitter-collector leak in Q103 (2SB643R). This
transistor is on the chroma board. M.J.C.

Ferguson 3V32/JVC HR7655

This two-speed machine gave excellent results on all
manually set recordings. With a timed recording however
you’d get no colour on playback to start with though the
colour would eventually appear. Experience has taught
me that the frequency adjustments in the chroma circuitry
are not usually made to a very close tolerance. A check
through the various adjustments as per the manual re-
vealed that the a.f.c. adjustment was well out of limits.
Resetting R339 for 625 + SkHz produced correct colour
with timed recordings. M.J.C.

JVC HR7350

With the audio selector in the stereo position on playback
the sound was accompanied by a regular blipping noise,
with the selector set to A there was no sound at all and
with the selector set to B there was mono sound with no
blip, so the fault was clearly in one channel only. Voltage
checks revealed differences between the conditions in the
identical stereo sections of IC2 and IC5. We eventually
found that C9 (22uF) in the 32dB preamplifier stage of
1C2 was going short-circuit intermittently. M.J.C.

Sony SLC9

The fault with this stereo machine was low, muffled sound
on E-E (and hence on record) with a clicking noise
coming through the monitor’s speaker. A scope check on
the two inputs to the record/playback switching i.c.
(IC521) showed that the Ch. 1 signal was of low amplitude
with disturbance present. The inputs to the preceding
operational amplifier i.c. (IC520, type uPC1458) were in
order. A new uPC1458 restored normal operation.
M.J.C.

Ferguson 3V30/JVC HR7300

No playback colour was the fault noted on the label and
when the bottom audio/video board was opened up we
discovered that liquid had at some time been spilt into the
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machine. Unfortunately when this happens the board acts
as a catchment area: the liquid lays on the component
side, where its natural acidity (hopefully just fruit juice)
eats through the legs of various components. In this case
there were no burst gating pulses going into [C401
(AN6360): they were missing due to L407 having become
a single-legged device! Fitting a replacement and cleaning
off the offending dried liquid restored normal operation.
M.J.C.

Ferguson 3V00/JVC HR3330

The symptoms with this machine were no fast forward and
intermittent picture in the playback mode. When fast
forward was selected nothing happened - even the motors
didn’t turn - yet rewind was perfect. Playback was
sometimes perfect, at other times there was a blank raster
— not even noise on the screen.

We decided to tackle the fast forward problem first. From
previous experience I knew that the drum motor could be
operated by one of the microswitches along the front of
the machine, behind the keys. Perhaps the capstan motor
was switched in this way during fast forward? Fast forward
was selected and each switch was tried in turn. Sure
enough S4 (operate/stop) started the motor and fast
forward operated normally. Careful examination then
showed that due to wear on the latching bars if rewind
was selected the switch operated normally but if fast
forward was sclected the operating lever didn’t move
quite far enough forward to actuate the switch. The play
switch, between the other two, sometimes operated S4
and sometimes didn’t. In playback this switch doesn’t
control the capstan motor but one of the voltage lines, via
logic circuits on the mechacon board. Hence the blank
screen. Luckily the wear was such that slightly bending the
arm on the microswitch provided sufficient compensation.
Otherwise a long job of stripping down the key mecha-
nism would have been necessary. D.S.

Panasonic NV777

In the event of intermittent non-operation of the cassette
or tape loading motor replace 1C6004 and IC6005 (type
BA6029). There was a bad batch of these, so replace both
at the same time.

C7512 (4-7uF, 25V) on the timer board can cause
various problems — “no lights” on plugging in, time may or
may not come on eventually, or the machine might switch
itself off after a period of time. D.J.

Sharp VC8300

Fast forward and rewind were o.k. but when play was
selected the picture was in pause/still — the pause/still LED
didn’t light up. On investigation I found that the tape was
loaded, all the motors ran but the tape was at a standstill.
The pinch roller solenoid had operated, but with insuffi-
cient force to move the play idler to the engaged position.
A further check showed that there was no supply across
the pinch roller solenoid. On slitting the solenoid’s insula-
tion a thermal cutout was found, marked 250V, 98°C, 2A.
It's not shown on the circuit diagram and was open-circuit.
A replacement and a dab of Super Glue on the tape
solved the problem.

This sort of thing seems to afflict the solenoids used in
these Sharp models. The main solenoid is also fitted with a
thermal cutout, as previous items in VCR Clinic have
mentioned. C.T.M.

451



Long-distance
Television

Roger Bunney

After some months of relatively quiet conditions there has
at last been some increase in long-distance signal propaga-
tion, with Sporadic E becoming active on several occa-
sions during the month to provide ‘sustained colour
signals. Hopefully this is an indication of a good SpE
season to come: it’s perhaps unwise to speculate on the
possibilities at this stage, but sustained openings during
the second/third weeks of April would give every hope of
an excellent season from mid-May onwards. Certainly that
was the pattern in the 1960s — mid-April activity followed
by a lull and then intense openings from mid-May.

Tropospheric conditions have been quiet, though a
small lift occurred on March 8-10th when a high-pressure
system over the UK produced enhanced signals from the
Benelux countries in central southern UK, London and
the midlands. During this event PMR (paging or mobile
radio) tones at approximately 180MHz were noted to-
wards the south east of Southampton, consisting of a
series of four-second bursts of 3kHz tone at varying
intensities: inaudible during flat conditions, they would
appear to be a French system — see later under Canal
Plus. There have been the usual daily MS pings in Band I,
solar conditions have been quiet and no auroras have
been reported. The SpE log is as follows:

9/3/85 RALI (Italy) ch. IB.

11/3/85 TVE (Spain) E2.

12/3/85 TSS (USSR) R1.

14/3/85 MTYV (Hungary) R1; unidentified ch. E1 and R1
signals.

17/3/85 ARD (W. Germany) E2; RAI IA.

20/3/85 TSS R1, 2 - very strong signals.

22/3/85 CST (Czechoslovakia) R2.

23/3/85 ARD EZ2; very strong unidentified early morning
signals on chs. E3, 4.

24/3/85 CST RI - very strong mid-morning.

26/3/85 TSS R1; unidentified ch. E2 and R1 signals.

Two reports have been received of CST using the 1956
RETMA monoscope test pattern on ch. RI, with the
identification “‘Ceskoslovensko™ in black letters at the top
of the circle. This is good news in these days of

electronically generated patterns! Canal Plus from further
transmitters, including Rouen ch. F7 and Caen ch. F9,
was noted during the recent tropospheric lift. The tem-
porary 80m WDR ch. E11 mast is at present transmitting
from Teutoburger Wald: the replacement ch. E36 100kW
transmitter at Bielefeld carries the identification
“Deutches Bundespost Fernsehsender Bielefeld Kanal
36”.

The solar cycle has now reached the minimum section:
extremely low sunspot counts are_expected during the
summer and autumn. The absolute minimum is expected
to occur next January/February with a predicted low of
twelve spots.

My thanks to Tony Privett (Basingstoke), Gareth Fos-
ter (Twickenham), Simon Hamer (Powys), Ryn
Muntjewerff (Holland) and Reg Roper (Torpoint) for
their reports this month.

From our Correspondents . . .

Tony Privett has decided to use a five-element Yagi
array with 10dBi gain for 435MHz ATV reception having
experienced overloading with wideband Triax grids. He
reports reception of G3PZH using a BBC micrographics
identification display so the Yagi is working well.

During the tropospheric lift over March 8-10th Reg
Roper experienced difficulty with RTE-1 (Eire) reception
due to strong French signals coming from the rear of his
Yagi array. Adding extra reflector elements 3Y4in. above
and below the existing one solved the problem. With a
ten-element Yagi this would give a 3-4dB improvement in
the front/back ratio to perhaps 30dB.

Mike Gaskin has moved to a site some 575ft. a.s.l.

Sporadic E

The arrival of the 1985 Sporadic E season may make
new readers wonder what this phenomenon that veteran
TV-DXers enthuse over is all about. To recap, the E layer
of the ionosphere at 70 miles above the Earth’s surface is
normally opaque to incident v.h.f. signals which travel
straight through it into space. During parts of the year
however intense patches of ionisation occur in this layer,
the electron density being sufficient to reflect v.h.f. sig-
nals. This usually occurs with signals below 100MHz,
though reflection at over 200MHz can occur. Band I
signals can thus return to Earth at distances of 500-1,500
miles from the transmitter in the case of a single reflec-
tion, or up to 2,500 miles with a double reflection — triple
reflections have also been experienced but are rare.
Unfortunately, Sporadic E propagation cannot be pre-
dicted. The SpE season generally lasts from about mid-
May to late August/early September. There is also often a

NORMANDIE

& = S 4

transmission from the Cherbourg ch. E59 transmitter, received by Ryn Muntjewerff in Holland. Right: Danish local TV (see
last month)} — the Aarhus Kanal A (ch. E54) test pattern. Photo courtesy of Tele-Audiovision.

452

TELEVISION JUNE 1985




mid/late December spell of SpE and in good years you get
SpE activity in mid-April. Isolated SpE openings can
occur at any time during the year however.

During some openings the ionised patches extend over
a wide area, the result being that many signals are
reflected and received simultaneously. At other times
isolated patches give reception of just one or two signals.
Since the patches move about, different transmitters at
various distances will be received during an opening.
Signals can be very strong — I've measured 3mV on ¢h. E2
across 75€) from a dipole mounted at only 7ft. Really
distant single-hop signals can resemble weak tropospheric
ones, with slow fading: signals from more nearby sources
may give multiple imaging.

An opening can occur at any time of the day, but
signals will be received only during transmission times of
course. In the UK, signals can be received from well into
the USSR, from the Middle East down to the Gulf, from
Nigeria, Ghana and the Canary Islands and from N.
America to the east — all this in addition to the Europcan
area. There have been some remarkable loggings of
Canadian system M signals in recent years. For further
information on this and other propagation modes, see my
book “Long-distance Television” published by Babani
(BPS2)!

News Items

Italy: The government has given the go-ahead for micro-
wave links between private TV stations — previously
network coverage was provided by transmitting recorded
programmes simultaneously. Several Belgian cable net-
works now carry RAI-1 via the Eutelsat Fi satellite.

Low Countries: Separate masts may be used for the BRT
ch. E25 and RTBF ch. E28 transmissions, 15km and 30km
to the south west of Brussels respectively, from late next
year. These transmissions were carried by the Wavre mast
that collapsed towards the end of last year. From this
autumn the Brussels ch. E56 transmitter will provide a
local TV service from approximately 1900 nightly prior to
the start of the TVS5 evening programmes. The projected
NOS-3 transmitter at Goes may operate on chs. E35/36
when the Brussels airport radar (at Zaventem) closes at
the end of the year.

Sweden: The SBC hopes to start a popular entertainment
pay-TV channel towards the middle of next year.

S. Africa: The TV4 service mentioned last month came
into operation in the Johannesburg region at the end of
March. Its extension to Cape Town is planned.

Uganda: Nippon Electric is to provide new facilities to
improve the UTV coverage throughout the country. At
present the ch. ES Kampala transmitter provides a reli-
able service over a 40-50 mile radius but transmitters
elsewhere suffer from technical problems and
breakdowns.

Australia: The Aussat satellite due for launch this August
will have five spot beams with 42-51dBW e.i.r.p. and two
35-41dBW e.i.r.p. continental beams. The MAC-B
transmission system is to be used, with 45MHz channel
bandwidth. Interesting to note that a UK estimate for a
1-5m, 12GHz TVRO installation is £700.

New Zealand: Commercial stations are to be set up to
expand the TV service. Teletext has proved a success in
New Zealand — adverts are to be added.

Canal Plus and Private TV

Unscrambled signals are to be transmitted daily on
Canal Plus from 1800-2030, also between 0700-0900 from
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SOUTH WEST AERIALS

£ S —

£69.95

TV-DX RECEIVER DOMESTIC RECEIVER COMPUTER MONITOR

These are some of the uses of the flexible WALTHAM 416. This 6” screen VHFAUHF TV
is for System B/G operation {5.5MHz sound offset) but can easily be altered to System
| operation (6MHz sound offset) for UK reception. This TV serves as a setmoriitor for
the potential TV-DXer and Amateur TV enthusiast — and it even copes as a v.d.u. for
the home microcomputer.

Features of the 416 are sharp selectivity and good sensitivity via 4 individually tuned
if stages and the VHF tuner has 2 r.f. stages. Bands 1,3 & UHF are completely
covered, all bands (VHF & UHF) feature continuous varicap tuning for ease of
operation, the set has two internal speakers for maximum sound quality.

A ten section telescopic whip antenna is situated at the rear, also a 75 ohm coaxial
aerial input socket, Power is derived from either A.C. mains or a 12 volt D.C. source,
all plugs and cables are supplied. The controls of this modern receiver are in a
conveniently recessed but easily accessible position on top of the television, together
with a fold-away carrying handle. Tuning control and a clear scale readout are
situated at the front of the receiver. The WALTHAM 416 is a modern and reliable
television receiver made for the W.German market.

WALTHAM 416 6" screen VHF/AUHF mono TV (5.5MHz sound) . . . £69.95 inc. of VAT.
Carriage and insurance £3.75 {adjustment to 6MHz sound offset for UK TV standard
available at an additional cost of £2.50}. Delivery normally 3-6 working days.

STOP PRESS . .. Much scught after PHILIPS G8 SELECTIVITY UNITS and VISION
GAIN MODULES now in stock. Limited quantities, brand new — all in screening cans
£2.50 each or £4.50 for 2 (inclusive of post & packing).

Our 1985 CATALOGUE features the above receiver and contains extensive listings of
Aerials iDXing and domestic), Amplifiers, Filters, Rotators etc and many other
associated items. Send for your capy only 60p. A customer consultancy service is
available to solve difficult reception problems {enclose SAE please) TW/FM DXing is
our speciality. ACCESS & VISA Mail and Telephone orders welcome.

SOUTH WEST AERIALS (T) %
11, Kent Road, Parkstone,
| Poole, Dorset BH12 2EH. Tel: 0202 73823, NS

TV LINE OUTPUT TRANSFORMERS

PRICES INCLUDE VAT & CARRIAGE

Delivery by return of post.

RANK BUSH MURPHY ITT: VC200 to VCA402 920
AT774 with stick rectifier 9.78 CVC1, CVC2 (FORGESTONE) 1150
A816, T16, T18, Z712, Z715 10.35 CVCS, CVC7, CVC8, CVCI series 920
T20, T22, 126, 2179, AB23 1150 CvC20 1035
Z718 Basic unit 1350 CVC25, CVC30, CVC32, CVCA45 920
T24e, T24h split diode P.OA CVCA4Q, CVC1200, 1210, 1215 P.OA
FT110, FT111. Pino AT206302 1150
DECCA: 1210, 1211, 1511 150
1700, 2001, 2020, 2401, 2404 920 PYE: 169, 173, 569, 368 series 920
CS1730, 1733, 1830, 1835 920 CTV200, CT200/1, CT213 series 1035
30, 70, 80, 90, 100, 130 Series 920 725-731, 735, 737, 741 Series 9.78
FERGUSON, THORN: 1560, 1591 920 | PHILIPS: 170, 210, 300 series 920
1690, 1691. built in rect. 978 | 320 series 978
1600, 1615, 1700 series P.OA. | TX T8 mono P.OA
1790 mono portable P.OA. | G8and G9 Series 920
3000, 3500, 8000, 8500, 8800 P.OA. KT2. KT3. series colour 920
9000, 9200, 3300 series 1200 | G11. K30. split diode P.OA
9500, 3600, 9650 sories 1039 | g\ ATONE: 9908, 9798, 9850  P.OA
9800, TX9, TX10 series POA DORIC M3 1150
MOVIESTAR 3781, 3787 12.00 FINLUX 9560, 9670 POA
HADELITY: FTV12 mono 1035 | GRUNDIG: most models in stock
CTV14R, CTV14S colour 158 NORDMENDE: FC125, 2206, Z306 11.50
SANYO: 5101, 5103, 7118, 7130 P.OA.
G.E.C. 2047 to 3135 mono 920 SHARP: C1851H, C2051H P.OA.
1201H, 1501H, 2114, 3133, 3135 920 TOSHIBA: C800, C800B 19.45
DUAL & SINGLE hybrid col. 10.00 TANDBURG: 190, CTV2-2, CTV3-3P.0A.
SINGLE STD solid state 1200 | TELERJNKEN: most models in stock
SINGLE STD split diode P.OA LINE OUTPUT TESTER 16.79
INDESIT: 24EGB hybrid 950 Tidman Mail Order Ltd.,
120LGB, 12SGB mono portables  10.35 76 Sandycombe Hoad,
WINDINGS Richmond, Surrey.
TYNE: main winding 6.30 Approx. 1 mile from Kew Bridge.
AN IS, Phone: 01-948 3782
THAM: W125 eht winding 237 Mon-Eri 9 am to 1230 pm &
WALTHAM: W190, W131 eht coil £6.00 !
KORTING: hybrid winding 690 g
. | i Sat 10 am to 12 noon.

453




Monday-Friday and from 2030-2100 on Wednesdays and
Fridays, with general entertainment but no feature films.
Dave Shirley (Hastings) reports reception of unscrambled
quiz, “Top Fifty” and Rendez-Vous programmes. It’s
expected that Canal Plus will loose some £40m during its
first year. One of the things that’s hit Canal Plus is the
proposal for private TV in France. Two groups, Teleurop
and RVS, have already applied for permission to start
services in Paris and Rouen respectively. Channel alloca-
tions have to be made by the authorities but enthusiastic
“privateers”’ may jump the gun — the Rouen-based Televi-
sion Vallee de Seine has already carried out tests at u.h.f.
South coast DXers should keep a look out for interesting
signals!

Along with the above information comes news that
mobile radio (PMR) on Band III frequencies removed
from the local TV services is now permitted in the larger
French cities. The band used in the Paris area is 192-5-
207-5MHz.

IF Preamplifiers

The i.f. selectivity module used in the Philips G8 chassis
has been widely adopted for DX-TV reception since it can
be easily incorporated between the tuner and i.f. strip and
then peaked to reduce the bandwidth and thus improve
the selectivity. This is particularly helpful with weak
signals or signals on adjacent/overlapping channels (e.g.
E2/R1). Switching can be added to give narrow/wideband
operation. Unfortunately these modules have been in
short supply in recent times. A limited quantity (ex-rental
stock) has now been obtained by South West Aerials (11
Kent Road, Parkstone, Poole, Dorset) who can supply
them at £2-50 each or two for £4-50 including UK postage
and packing. They are brand new and come with screen-
ing cans and connection data. G8 vision gain modules are
also available at the same price.

An alternative approach is to use the simple n-channel
f.e.t. i.f. preamplifier shown in Fig. 1 — the circuit was
devised by Paul Barton. It has an untuned coupling to the
gate and a double tuned circuit as the drain load. Since
the two windings are individually tuned the coils can be
stagger peaked to widen the response or tuned to the
same frequency for a narrower response. The procedure is
to start with the two slugs at the extreme ends of the coil
former and screw them in to a point where, Paul says,
they “peak beautifully”. Paul adds that the performance is
similar to that of the G8 unit despite being much simpler.
As with any r.f./i.f. circuit care should be taken to adopt a
sensible layout with minimal lead lengths. With the
preamplifier following the tuner and peaked for a narrow-
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Fig. 1: Simple fe.t. i.f. preamplifier circuit. L1 and L2 are
each 13 turns close spaced, separated by about 10mm on a
quarter inch coil former with two slugs. If the output is fed
to another biased stage, add an 0-01uF d.c. isolating
capacitor.
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band response the sound will of course be lost.

The circuit was originally developed for use in a TV
sound receiver. To widen the response for vision recep-
tion a damping resistor is added across the primary
winding. Paul suggcsts using 2-2k€). Lower values will
widen the response, which with 1k{} becomes approxi-
mately 6MHz. The high-impedance output may need to
be matched to the following stage by means of a simple
emitter-follower stage which will introduce damping
across the 'secondary winding.

The North American Scene

Radio Shack (Tandy in the UK) is selling a 4GHz
TVRO (TV receive only) package in its main Canadian
stores, particularly those in the more remote areas. The
dish is of the sectional petal type, with aluminium ribs and
vacuum formed plastic petals metallic flame-spray coated.
The receiver features remote control and stereo sound.
Price is in the $2,200 region. At present the package is not
being sold on the US market, which is already well
catered for.

All’s not well at 12GHz in N. America. USCI’s narrow-
beam scrambled DBS service for the Indianapolis area has
met with consumer disinterest. At the beginning of 1985
about eleven 12GHz band channels, including five used
for Pay-TV, were available via the Anik C2, C3 and SBS-
1 satellites. At 4GHz single satellites such as Galaxy-1
provide twenty or so channels. The marketing and supply
of 12GHz equipment has not been all that good and the
net result is that for the present satellite TV in N.
America means almost entirely the 4GHz band. Accord-
ing to one publication, the 12GHz band is now used
primarily for computer interactive services and office/
mobile communications. The new Anik C1 satellite,
which was due to be launched in February for TV use, has
been put up for sale by the Anik operators Telesat
Canada. The 4GHz band is favoured in N. America
because the satellites in use give wider coverage and the
cost of equipment is lower.

As a result of the lack of US interest in 12GHz
operation General Instruments are understood to have
considerable stocks of unwanted, Japanese made receiving
equipment — rumours have it that some 30,000 units were
on offer at the end of last year. Global Instruments of
Toronto are the distributors and have been allowing
interested dealers to sell the units off. Quoted retail price
is $1,795. Perhaps a UK surplus TV equipment firm might
like to make a phone call to Toronto!

Gateway Rubber of Denver claims to have invented a
new material that’s 99 per cent reflective and will make
possible mass production of low-cost satellite receiver
aerials. The company has apparently signed with a large
Japanese concern to produce the electronics and with a
US manufacturer to produce dishes made of the new
material, the result being a low-cost 4GHz system.

Philips, have recently announced ideas for achieving
improved picture quality with weak, noisy satellite signals
- or alternatively allowing a smaller dish to be used. The
proposed system would give acceptable pictures with a
carrier-noise ratio as low as 2dB (with current 4GHz
receivers a ratio of around 8dB is generally required). The
system works by reducing the bandwidth as the noise level
rises and employs two PLL filters for the purpose. As with
any system that relies on bandwidth reduction, there’s loss
of definition under weak/noisy signal conditions: as the
signal strength rises, the bandwidth is increased to give
greater fine detail.
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £1-50 cheque or postal order
(made out to IPC Magazines Ltd.), the query coupon 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.

THORN TX9 CHASSIS

The problem with this set is no colour despite trying two
replacement TDA3560 colour decoder chips. Chroma en-
ters at pin 3 and the 8-8MHz signal is present at pin 25 but
the output to the delay line circuit at pin 28 is totally
wrong. With the brightness and contrast reduced to
produce a dim picture very faint, unlocked colour is visible
and responds to adjustment of the reference oscillator
trimmer CV63. Pin 6 (colour control) doesn’t rise above
0-8V as the control is adjusted but the associated compo-
nents seem to be o.k.

It should be possible to vary the voltage at pin 6 from
0-7-5V. We suggest you apply an external source of 3V at
this point. If the colour returns, check the components in
the colour control network carefully. If there’s still no
colour the sandcastle pulse could be of incorrect shape or
amplitude. The line-frequency component of this pulse is
generated in the TDA9503 sync/line oscillator chip
(IC54).

DECCA 100 CHASSIS
The problem is no results. The power supply and the line
output stage have been checked without finding anything
amiss. The only clue I have is that R317 (6-2k(2,9W) on the
timebase board gets very hot. Replacing the timebase panel
clears the fault but I’d like to repair the original panel.
R317 provides the start-up supply for the TBA920 sync/
line oscillator chip. Replace it with a 5-1kQ type and
check the associated 12V, 1W zener diode D301. If
necessary, replace the TBA920. If there are still no
results, the line driver stage is in trouble: start by replac-
ing the BF355 transistor (Tr304).

THORN 1500 CHASSIS

The trouble with this set is ultra-critical setting of the line
hold control. I’ve replaced the sync separator valve and the
flywheel sync diodes and checked all the resistors in the
sync/line oscillator circuitry, also the flywheel sync d.c.
amplifier transistor, but the problem persists.

We suggest checking C51 (1uF) in the flywheel sync
filter circuit and the h.t. decoupling capacitor C102 (12uF)
by substitution. We once spent many hours on this fault
eventually to find that the hold control itself had gone
high in value. Check for 470k{} total, and that the silder
end resistance varies smoothly. You’ll have to remove the
control from the panel to check it.

PHILIPS G8 CHASSIS

We have two of these sets with the same problem. tuning
drift. The tuner locks to the selected channel but on return
to the selector button after using other channels the station
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is way off tune and has (o be brought back by using the
preset tuning potentiometer. After several goes the set will
settle down and work all right but at switch on some time
later the fault returns. The tuner voltages all seem ta be in
order and the TAAS50 tuning voltage stabiliser and its
associated feed and decoupling components have been
replaced.

Cleaning and retensioning the contact springs and a
clean of the PC pads will sometimes sort the prablems
out. If this cure doesn’t last we suggest you fit the more
reliable switch unit available from SEME Ltd.

FERGUSON 3V29

Every time this machine is used for playback it starts with
a four inch noise bar that travels from the top to the
bottom followed by no sound for a couple of seconds — the
no sound period ends up with whistle. This impression is
left permanently on the tape played, even with no safety
tab. It seems that every time we use the machine for
playback it removes a portion of the recording.

It scems that the machine is momentarily going into
record at the start of playback. The usual cause of this is
the print between the collector and emitter of the rec-9V
switching transistor Q105 on the AV board not being
etched completely. Also check Q105 for leakage.

HITACHI NP6C CHASSIS

The problem with this set is intermittent variation in the
height with slight fluctuation in the brightness. The set can
work for several days without the fault appearing. I’ve
soldered the connections on the field output module - this
cured the same fault on another of these sets.

We suggest that you monitor the 12V rail with a
sensitive voltmeter or scope: any jitter should lead to a
check on the 12V rectifier CR705, the connections to pins
1 and 2 on the line output transformer, and the reservoir/
smoothing capacitors C735/6. A second possibility is leak-
age or bad jointing in the blanking line — C641 (10uF) and
CR641 are suspect here. Bad joints on the M601 field
output module do cause height variations but we’ve never
known these to have any effect on the brightness.

THORN 3500 CHASSIS
The picture is unstable with a blue cast and four rows of
coloured dots along the top. R733 on the convergence panel
was found to be burnt out. After replacing this and the
pincushion potentiometer R781 the width shrank by about
an inch at each side and the picture is still unstable.
Burning of R733 is invariably caused by short-circuit
turns in the pincushion correction transductor T751 which
will have to be replaced. Make sure that you get the
correct type — this one is a “special”. Changing the value

QUERY COUPON

Available until 19th June 1985. QOne
coupon, plus a £1-50 (inc. VAT) cheque
or postal order, must accompany
EACH PROBLEM sent in accordance
with the notice printed above.
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of R441 to 5-6k(} should clear the teletext lines at the top
of the screen.

ITT CVC9 CHASSIS

No raster was found to be the result of the boost reservoir
capacitor C310 going short-circuit. After replacing this the
set had to be retuned to get a picture and there is now a
kink in the side of the picture with a hum bar. In addition
field lock can be held for only a few seconds despite
replacing the PCL805 field timebase valve.

The problems are almost certainly due to hum ripple on
the 20V line as a result of leakage in the AD161 stabiliser
transistor T46d. Why this fails when C310 shorts we’ve no
idea, but it often happens!

r'I.‘l“ S'W Y
1N

\

CASE

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

—

210

Despite their age many sets fitted with the Philips G8
chassis continue in use. Some of them have managed to
double the expected seven-year life span of a TV set, and
all credit is due to their design for this achievement. The
economic situation as we find it is that servicing and repair
of these sets is viable only when the fault is a relatively
minor one: if a line output transformer or tube replace-
ment is required we generally advise a customer to replace
the set and be grateful for its many years of faithful
service.

The last job we had on one of these sets turned out to
be a rather long drawn-out affair however. It was initially
dealt with on site — the symptom was an intermittently red
screen. The owner described this as horizontal red flashing
bars and occasional screen flooding with red, especially
when the set was warm. As is all too often the case with
faults of this type our field technician saw nothing of it
when he called, so he checked on the type of chrominance
panel fitted (BA12 version) and studied the circuit dia-
gram. He then replaced the BD115 red output transistor
with a BF337 and carefully checked for dry-joints on the
panel and the c.r.t. base assembly. Not finding any he
departed, asking the owner to let him know the outcome
of his efforts.

Needless to say the phone rang a couple of days later,
the depressing message being “same as before”. On the
second visit a great deal of tapping and flexing of the PCB
failed to instigate the fault, so the red output transistor’s
5.1k} collector load resistor was replaced — on the
assumption that it might be going open-circuit intermit-

tently: a new TBAS530 RGB matrixing i.c. was also fitted,
along with a replacement for its external red output load
resistor (R7326, 39k(2). Further study of the circuit sug-
gested that R7344 (47k}) in the red channel feedback
network could be responsible, so in went a new one. For
good measure the c.r.t. base pins and socket connections
were cleaned and checked. A conscientious and worthy
effort in the face of a lot of grumbling and misery from the
owner who had yet to pay one penny in service charges!

The trouble bounced within a week of course, and this
time the owner was asked to leave his set running for
some hours before our technician’s late afternoon call.
Despite this the colour was correct. In with a loan set, out
to the van with the G8 — what a life! Back in the workshop
the set was left on soak. At last we saw the fault: after
some five hours, the screen started to flash red. The rear
cover was removed so that a voltmeter could be hooked to
the tube’s red cathode pin. This gave a steady reading of
about 150V and a nasty red smear on the picture due to its
capacitive loading effect - but the red-flood symptom just
wouldn’t show up with the back removed!

At the suggestion of the RWS (resident workshop sage)
a better test was set up, one that would prove conclusively
where the fault lay and did not require the set’s rear cover
to be left off. It was the work of minutes to arrange, and
finally led to a definite diagnosis of the faulty item. What
was this test procedure, and can you guess the conclusions
it led to? Details next month.

ANSWER TO TEST CASE 269
— page 401 last month —

Our problems last month were with a Sony KV2000UB
Mk II. To start with we dealt with a line output stage
fault. We then had to replace the chopper transistor which
went short-circuit at switch on. After doing this we found
that the chopper circuit would for some reason shut down
after a few tortured seconds despite the fact that the h.t.
line was now correct in terms of voltage and of current
drain.

The key to the problem lay with the current-sampling
resistors R635/6 — to arrive at the required value of 0.55¢)
a parallel combination of 1€ and 1.2} is used. The heavy
current that flowed when the chopper transistor went
short-circuit proved to have been too much for R633,
which had promptly gone open-circuit. The voltage devel-
oped across R636 on its own by the new chopper transis-
tor was of course excessive. As a result the current
limiting transistor Q608 came into operation (causing the
squeal effect) and then Q602/3 latched on to remove the
chopper transistor’s drive. We replaced both resistors on
the premise that R636 had probably been subjected to a
damaging overload.

How fortunate that R636 had held out. Had it not, the
short-circuit current would probably have wrought havoc
amongst the delicate resistors and semiconductor devices
in the excess current/voltage trip circuitry — there’s a lot of
energy in the national grid, and with but a 3A fuse and a
few ohms between them, well . . .
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Gotch (A/sia) Ltd.; South Africa — Central News Agency Ltd. Subscriptions: Inland £11, overseas {surface mail) £12 per annum, payable to Quadrant
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The World of . . ..

COMPARE OUR PRICES!

«“TELEPANELS”’

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

COMPARE OUR SERVICE!

68/G9 DECODER & WAY TUNER
IF LINE SWITCH
IF TUNER | DECODER | COMBINED 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 10.00 18.00 | 10.00 | 7.0C 8.00 450
PUSH Z/18 750 | 650 | 14.00 24.00 300 | 5.00| 14.00
BUSH T/20 750 | 650 | 14.00 19.00 | 19.00 | 5.00 | 14.00
DECCA BRADFORD | 3.00 7.00 4.00 F%:ANIIEE
BASE f4

DECCA 80 12.00 | P.O.A. | 14.00 12.00 | 10.00 14.00 P.G.A.

P+P 1 PANEL £1.50

Other makes of panels — telephone for prices!
TRIPLERS FOR ALL MODELS £3.00
2 PANELS OR MORE £3.00
CASH WITH ORDER — PLEASE

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

SPEAKERS £1.50

TV LINE OUTPUT TRANSFORMERS

FAST RETURN OF POST SERVICE

DECCA
MS1700200120202401mono 7.00

30’ series Bradford colour  9.00
80 series colour 8.50

Indesit 20EGB 24EGB mono 9.00

KB - ITT

VC200 VC205 VC207 mono  8.00
CVCS CVC7 CVC8 CVCY col. 9.00
CVC20 series colour 9.00
CVC30 CVC32 series colour 8.50
CVC4a5 8.50
FT100 FT110 state p/no. 10.00
TXV80 10.00

RANK BUSH MURPHY PHILIPS

Z146 AB40 dual std mono  9.00 170 series dual std mono 9.00

Bush A792, A793 210 300 series mono 9.00
single std mono  9.00 G8 & G9 series colour 8.50

A774 single std mono 9.00

A816 solid state mono 9.00

PYE 368, 169, 569, 769 monog

00
725-741 colour 00

MS2404 2420 2424 mono 7.0

C$1730 1733 colour s00 | WINDINGS

C$1830 1835 colour 800 | Autovox 2282 2693 8.0
X Crown 14CX25 15.00

RANK BUSH MURPHY

100 series colour 850 | To0a T22, 726 Pri & Sec _ 6.00
FERGUSON HMV MARCONI Z718 primary state 18” or 22"6.00
1600 8.00 7718 EHT overwind 8.00
GEC SONY 1320UB overwind 15.00
2047 to 2105 8.00 | SOVEREIGN FARA £15.00
2000 to 2064 dual std mono 8. PLUSTRON PALLADIUM

2147 single std 11.00 14" colour overwind

ULTRA THORN

1690-1691 EHT overwind 7.00
1590 EHT overwind 6.00
Waltham 190 EHT overwind 8.00

PRICES INCLUDE
P.P. & 15% VAT

Open Mon.-Fri. 9 to 5.30 pm
Delivery normalily by return.

All lopts and windings are new and guaranteed

REWIND SERVICE =
e r orders
S.AE. all enquiries p?aoedde

PAPWORTH Socaardond ST
TRANSFORMERS ‘”enw"‘e P
80 Merton High Street, @ — ;‘:'ﬂ
London SW19 1BE 01-540 3955

"FREE CAREER BOOKLET]

Train for success, for a better job, better pay!

Enjoy all the advantages of an ICS Diploma Course, training you
ready for a new, higher paid, more exciting career.

Learn in your own home, in your own time, at your own pace,
through ICS home study, used by over 8 million already!

Look at the wide range of opportunities awaiting you. Whatever
your interest or skill, there’s an ICS Diploma Course there for
you to use.

send for your FREE CAREER BOOKLET today — at no cost or

abligation at all.
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choose from over 40
GCE ‘0'and ‘A’ level subjects. D
COMPUTER CAR
PROGRAMMING [ | MECHANICS O
BOOK-KEEPING & INTERIOR
ACCOUNTANCY [ | DESIGN O
POLICE HOTEL
ENTRANCE J | MANAGEMENT [
COMMERCIAL
ELECTRONICS 00| ART ]
Please send FREE DETAILS for the courses ticked above.
Name
Address
P. Code
Iﬂs Dept. EGS65, 312/314 High St., Sutton,
surrey SM1 1PR. Tel: 01-643 9568/9 or
L 041-221 2926 (all hours).
_J
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2NN3N
2N.1132
2N.1613
2N
2N.2102
2N.2160

SR

$655558

e
337

$335585%
§88¢

HEE

dd AL AN S a
~
°

$553

TIS93
VK1010

BY228

741522
74LS24
741526
74LS827
741528
74LS30
74LS32
741533
741537
741538
74L540

LM387 100p
LM709 DIt 30p
LM723

LM741 DIL_ 18p
LM741 MET 45p
LM747 s8p
LM748 35p
LM1458  33p
LM3900  30p
M-51513L  180p

79HGKC
# 1 sop
o UPC 575C2 100p
UPC-577H
UPC-592H2 95p
UPC-1001H 220p
UPC-1025H 230p
UPC-1026C 105p
UPC-1028H  90p
UPC 103TH2
IN5408 o
UPC-1032H 70
e UPC 1156 2009
LAy SN76110N Op | UPC-1156H 140p
DYzes Rangs s0p SN76115 UPC-1181H 115p
Al (O T2800D  52p | UPC-1182H 150p

1.3W Zeners.
TA-7120 UPC-1185H2
BZX61 Range TA 7137P

V71039V 12p
JAPANESE .
TRANSISTORS | ECL84 S 74LS SERIES
258324 55p 741500 2

250p
UPC-1350C 150p

99p
200p
78p
110p
150p
90p
100p
120p
130p
75p
120p d
25C2078  120p 200p | TBA! 74L821
LOW PROFILE PLEASE PHONE US FOR TYPES NOT LISTED HERE AS
SOCKETS 305 | WE ARE HOLDING 3000 ITEMS AND QUOTATIONS
oein 8p ARE GIVEN FOR LARGE QUANTITIES,
160!" 8p | oy Please add 50p P&P and VAT at 15%. Gowt, Colleges,
13"!" Igp LA4101  100p | etc. Orders accepted. Quotations given for large
2093" M P LA4102SK 140p | quantities Piease aliow 7 days for delivery. All brand-
zzg:z I“’ 112 250p | new Components. All vaives are new and boxed.

ep
24pin 16p
28pin 2

A GRANDATA LTD
VOLTAGE LA-4400 9 THE BROADWAY, PRESTON ROAD,
REGULATO';S WEMBLEY, MIDDLESEX, ENGLAND
Telephone: 01-904 2093 & 904-1115/6

Telex No: 932 885 (Sunmit)

Telegen-1

PRICE £18.35 (Inc. VAT)

* EXCEPTIONALLY LIGHT AND DURABLE

*POCKET SIZE FOR QUTSIDE SERVICE

* PP3 BATTERY POWER SOURCE

*FIVE DIFFERENT TEST PATTERNS FOR
COLOUR & MONO TV

* CROSSHATCH GRID * DOT MATRIX

= WHITE RASTER

* HORIZONTALS * VERTICLES

* 35mm JACK SOCKET FOR OPTIONAL
PSU.

A lightweight, extremely portable and versatile pattern generator for black/white and

colour T.V. alignment and service at the customer’s home. At the turn of a switch,

the generator can provide five essential test patterns for correct installation, fast

checks and repairs. Pattern stability is first class and compares favourably with other

more costly bulky generators only suitable for bench work. The generator is pocket

size measuring 10 X 7.5 X 4 cm and weighs only 190 grams. Switched 3.5 mm jack

socket allows use of external power supply with battery in situ.

Telegen-2

PRICE £34.45 (Inc. VAT)

*EXCEPTIONALLY LIGHT & DURABLE

*COMPACT 10 X 12 x 45 cms

*RED RASTER * GREEN RASTER

*BLUE RASTER

*COLOUR BARS

*3.5 mm JACK SOCKET FOR P.S.U.

* PROVIDES UHF SIGNAL APPROX.
CHANNEL 35

Telegen 2 is a colour bar generator at a very modest price and yet is extremely
effective, stable and durable, It is the perfect compliment to Telegen 1, giving colour
bars arranged in the following sequence: white, yellow, cyan, green, magenta, red,
blue and black. The unit provides a signal in the UHF band approx. Channel 35 and
requires a supply of 14 to 18 voits D.C.

Power Supply
A switchable power supply ideally suited to both Telegen 1 and Telegen 2.
%ICE £4.55 (Inc. VAT)
POST AND PACKING £1.44 {Inc. VAT)
All goods should be delivered within 4 working days.

32 TEMPLE STREET, WOLVERHAMPTON
WV2 4AN. TEL: (0902) 773122

D.LY. TV TUBE POLISHING

with our DIY Polishing Kit

The Kit includes everything you need to polish approx. 26* tubes to a high
standard. Detailed instructions on how to do the polishing. All you require is
an Electric Drilt.

Kit Prlce £49 inc P&P and VAT. Available from Luton oniy.
*Depends on depth and area to be polished.

AQUADAG COATING £1 7.25 per litre inc

P&P and VAT. sufficient for approx 100 tubes.
Available from Luton only.

TV TUBES FREE DELIVERY*
5% DISCOUNT ON TUBES COLLECTED FROM LUTON

Quality, High Temperature Reprocessing

TUBE DELTA ie. DELTA IN LINE HITACHI SONY
SIZE AB1-110X [SPECIALS ie.| & PIL ie. IN LINE | TRINITRON
A56-120X | 510GLB22 | A51-161X ie.

AB6-120X | A47-342X | A51-570X | 490DVB22
A67-150X | A56-510X | 510VLB22
A66-510X | 560DZB22

UP TO 20" | £30 £32 £40 £44 £58
UPTO 22" | £34 £36 £42 £46 £64
UPTO 26" | £36 £38 £44 £48 £70

All tubes sold with 1 or 2 year guarantee, with optional extension by extra 2
years. Prices shown are for 12 months guarantee.
All tubes exchange glass required.
Your good, working tubes with scratches or small chips, can be POUSHED with
our purpose built polishing equipment. From £7 per tube.
Delivery charge on colour tubes: Within 40 miles of tuton.
1 or 2 tubes £6. 3 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,
S

Your Local Tube Stockist:

Well View, Southampton. Tel. 0703 331837.

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

West One Distributors Ltd., Gt. Missenden, Buckinghamshire.
Tel. 024 06 3609

Rushden Rentals Ltd., Rushden, Northants. Tel. 0933 314901

Daventry Rentals, Daventry, Northants. Tel. 03272 77436

Rea & Holland, Ipswich, Suffolk. Tel. 0473 827562

WANTED A56/A66-510X/540X Old glass for cash
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0SCILLOSCOPES

COSSOR CDU150. Dual Trace 35MHz Solid State.
Portable 8 x 10cm display, With Manual ... £200
S.E. LABS SM111. Dual Trace 18MHz Solld State.
Portable AC or External DC operation 8x10cm
display. With Manual £150
ADVANCE 0S250TV. Dual Trace 10MHz £V¥nh

TELEQUIPMENT S54A. Single Trace 10MHz.

Solid State. With Manua 1
TELEOUIPMENT D43. Dual Trace 25MHz £V¥|1th

Manual.......

MULTIMETERS

PHILIPS DMM2517. 4 digit. Auto ranging. Com-
plete with batteries & leads. (Un-used) £95
AVO TEST SET No 1 (Similar to Avo8 Mk3)
Complete with batteries, leads & carrying case £80
AVO Model 7x. Complete with batteries, leads &
carrying case £40
AVO Mode! 73. Pocket Muttimeter (Analogue) 30

nges. Complete with batteries & leads

72 — Similar to above but no AC current
range With batteries & leads £18

UNBELIEVABLE

AVO 8 Mk V
FOR ONLY £65

Complete with batteries & leads.

NEW EQUIPMENT

HAMEG OSCILLOSCOPE 605. Dual Trace 60MHz.
ela Sweep. ComgonemTester .£515
EG OSCILLOSCOPE 203.5. Dual Trace
20MHz Component Tester £264

BLACK STAR FREQUENCY COUNTERS P&P £4

50 | Meteor 100~ 100MHz

Meteor 600 - 600MHz 2126

0 | Meteor 1000 1GHz ..

£175
BLACK STAR JUPITOR 500 FUNCTION GENER-

0 § ATOR. Sine/Square/Triangle. 0.1Hz - 5D0KHz.
TELEOUIPMENT $43. Single Trace 25MHz. ng P&P g4 £110
]

HUNG CHANG DMM 5010. 3% dl%ﬁc Hand held
28 ranges including 10 Amp AC/ Complete
with batteries & leads. P&P £4

MULTIMETER type U4324. 33 ranges Complete
with batteries and leads. P&P £4 £16

QSCILLOSCOPES PROBES Switched x 1. x10.
P&P£2 a2l

now onLy £12 psp 3

AVO
TRANSISTOR TESTER TT169
Handheld. GO/NO GO for In-situ Test-
ing. Complete with batteries, leads &

instructions.

ADSVAZNCE AMFM Signa! Generator type SGE735
7.5-
ADVANCE AM Signal Generator type 62. 150KHz
- 220MHz £35
PHILIPS WOBBULATOR GM2877S. 5 — 220MHz
& 440 - 880MHz £65
METRIX WOBBULATOR type 210. 5
220MHz £20

LABGEAR COLOUR BAR  GENERATOR.
CM6037 _SB0P&P £2
LABGEAR CROSSHATCH GE::J‘ERATOR

M6004
LABGEAR CROSSHATCH GENERATOR CM6038
input 240V AC or 6V DC &P g2

WAYNE KERR COMPONENT BRIDGE 8521
(CT375) L 100uH SOOKHZ C 1pF — 5F; R 1
millichm - 1000 M .£35
HUNTS CAPACITANCE ANALYSER & RESIS
TANCE BRIDGE type CR3B £20P&P

LABGEAR UHF FIELD STRENGTH METER
CM6016 £50P&P£5
LABGEAR DEGAUSSER COILS E5186 £10 P&P £3

This Is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check avail-
abifity before ordering. CARRIAGE all unlts £12. VAT to be added to Total of Goods & Cariage.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Telephone: 0734 68041

Callers weicome 9 a.m. to 5.30 p.m. Monday to Saturday inclusive

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, Geters,
Sealoffs, 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,

GriFTRONIC STUDLEY,

°
WARWICKSHIRE B80 7LY
mm Evission Lo prygianD,

Telephone: 052-785 2684 or 2639

Telex: 336924 Grifem G.

- EX Rental
Colour TV's

NEW CONTRACT ENABLES US TO SELL
THORN 9000/9600/9800/14"AX PORTS.
ALL IN QUANTITY FROM £20 EACH.

HORN VHS VCR's from £20 each

SCOTLAND.0698 282141
0274 665670

0582 24177
0925 826387

e

NORTH.....
SOUTH..
ANCS.....

TELEVISION JUNE 1985

SUPERIOR QUALITY TUBES

DELTA RE-BUILDS m&iiZiZiiy
most types of Inline Re-builds or

* 2 YEAR WARRANTY
* 4 YEAR OPTIONAL

new ex-stock
Delta Rebullds

Upto19” .

Upto 22" ..

Upto 26”

110°upto 22”

110°upto 26" ..
Lowfocus ..........

A47 342 New ..

17FHP New

470EHB New .
Delta only. Less 5% b+

IN LINE TYPES EX-STOCK SELECTION noT reBuiDS

Please enquire types not listed

37C HFB-A37-590 £45 560 DMB .
37CHUB .. £45 AXT 56-001 ..
AXT 37-001 ... £45 660 AB
42CCSB. . £45 A67-701
420EDB-A42-590 .. £45 670CZ8B. e
420EZB . . £45 A66-540...... ... .
420ERB..... . £45 420FSB

470KUB .. £50
510 UFB/A51-590.... £55
510VSB................. £60
AXT51- 001 B .. £60 10 £15. 10+ Carriage paid
560DYB-560DT8B ... £62 EXCLUSIVE OF VA1
560 EGB £62 TERMS

560 CGB f62 Cash with order
QUANTITY

Up to 22"
Up to 26"

Bonded Coil .... +£5

ALL SIZES OF
NEW MONO TUBES
AT COMPETITIVE PRICES

CARRIAGE
£5 Singles. 2-3 £10. 4 £12

CISCOUNT * OUR TECHNICAL DEPT. WILL ADVISE YOU ON
AVAILABLE PROBLEMS. YOU MAY ENCOUNTER ON FITTING
L INLINE TUBES

Ask for detalls] peL VERY: Ex stock items immediate dispatch on receipt of orde, |
Others allow 14 days.

THE COMPANY WHO PUT HIGH STANDARDS FIRST

CHROMAVAC LTD. UNIT 7, BEAR BRAND COMPLEX,
ALLERTON ROAD, WOOLTON, LIVERPOOL 25
Ask for Mr Butterwortn or Betty Ford ON: 051-428 8777
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TRAINING COURSES

TELEVISION & VIDEO
SERVICING

THESE FULL-TIME COURSES INCLUDE A HIGH
PERCENTAGE OF COLLEGE BASED PRACTICAL WORK
TO ENHANCE FUTURE EMPLOYMENT PROSPECTS

f

VIDEO CASSETTE RECORDER SERVICING
6 WEEKS FULL-TIME
(September 16th to October 25th)
Intensive course intended for qualified television service engi-
neers or applicants with similar background.
The course combines the advantages of industrial and academic
training and includes a high percentage of practical work.

12 MONTHS

LEC Diploma

TELEVISION & VIDEO SERVICING
{Basic Electronics, TV, VCR, CCTV, Testing & Fault Diagnosis)

6 MONTHS

LEC DIPLOMA
TELEVISION & VIDEO SERVICING

(Suitable for applicants with previous electronics training
- e.g. BSC, HND, CGU, B/TEC, etc.)

(All the above courses commence on Sept. 16th}

ADDITIONAL FULL-TIME COURSES
APPROVED BY THE BUSINESS &
TECHNICIAN EDUCATION COUNCIL

(These courses commence on Sept. 16th)

2 YEAR

BTEC National Diploma (OND)
ELECTRONIC &
COMMUNICATIONS ENGINEERING

{Electronics, Computing, Television, Video, Testing & Fault Diagnosis)

15 MONTHS

BTEC National Certificate (ONC)
ELECTRONIC EQUIPMENT SERVICING

{Electronics, Television, Video Cassette Recorders, CCTV, Testing & Fault
Diagnosis)

15 MONTHS

BTEC National Certificate (ONC)
COMPUTING TECHNOLOGY

{Electronics, Computing Software/Hardware, Microelectronic Testing
Methods)

9 MONTHS

BTEC Higher National Certificate (HNC)
COMPUTING TECHNOLOGY & ROBOTICS

{Microprocessors, Microc Fault Diagnosis, Robotics & Control
Systems, CADCAM & CAE Principles).

\_

CUSTOMER CAN’T PAY—?\

DONT LOSE HIM FIT ATV METER

COINAGE

AVAILABLE

=l
50p

€1
COMPLETELY VARIABLE TIMINGS

P METERS
o)® Alberlce LIMITED
MANUFACTURERS OF TV COIN OPERATED

METERS CONTACT (0202) 674272
87-89 Sterte Avenue,
Poole, Dorset. BH15 2AW.
Telex: 418253 LUMIC G //

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

LONDON ELECTRONICS COLLEGE (Dept TF)
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MSC grants of up to 1 year available for selected
applicants with previous electronics training and work
experience.

OVERSEAS STUDENTS WELCOME AT UK STUDENT
TUITION FEE RATES

Full Prospectus from:

20 PENYWERN ROAD, EARLS COURT,
LONDON SW5 9SU. Tel: 01-373 8721

119 JARROM ST., LEICESTER LE2 7DX
Tel: (0533) 544849
TRA 1N4001 €0.03 | £LC1043-05 TUNERS. £6.99
BC237D WSS 007 | IN4148 €0.02 | ELC1043-06 TUNERS. £6.99
BC3OTD 0,07 | iNs202 £0.10 | VIDEOBULSS. £0.20
i ——————— | FUSES. Packs of 10. 20mm. QUICK
3255 28;0,2 ZENER DIODES BLOW. 800mA to 6.3amp Pk £0.40
BD121 €0.29 | BZY88 Senes. 400mW. 20mm. ANTISURGE. 315mA to
8D132 29 | 2v71033v. X £0.06 | 63amp Pk £0,
80139 56 | BZX61 Series. 1.3 watt 17 MAINS  FUSES. 235 &
80140 £0.26 | 4v710 150V £0.12 | t3amps Pk F0.65
80238 29
D433 £0.28 ICs CONNECTORS
D439 .29 | UPCS75C2 £0.90 | COAXPLUG METAL £0.11
BU126 69 | UPC1156M £1.75 | COAXPLUG PLASTIC £0.07
BU205 £0.72 | UPC1181H “€1.10 | COAX COUPLERS £0.08
BU208 €0.75 | UPC1182H £1.10 | LOWLOSSSPLITTERS £0.60
gﬂ%%%@ %g' g TAT205AP F58s | ymrOLEADKT g
X 85 | YN3G0TRMULTITESTER . . £13.27
R2010b €0.80 | MB3712 £0.95
s o | £0.2° | DESOLDERING PUMPS €4.25
TIP32A £0.24 | SN76003N £120 | WE ALSO STOCK AUDIO-VIDEO
2N2904 £0.16 | SN76033N £1.20 | LEADS, PLUGS, SOCKETS, CAS-
2N3055H £0.40 | TDA2002 £0.95 | SETTE HEADS, BELTS. MOTOR
25C940 €095 | TDA2020 £1.90 | ETC.
R I 7% %1 £2.00 | 1985 TRADE CATALOGUE ... £1.00
TDA2030 £150 | AVAILABLE MID"JANUARY
DIODES TDAZ600 £4.95 | PLEASE ADD 90p p/p and 15%
D £o.08 | MC1310PQ €099 | [y
BY133 £0.08 | UNIVERSAL TRIPLERS £4.99 | ALL COMPONENTS BRAND NEW.
BY164 £0:24 | PHILIPS G8 LOPTS. £6.99 | SAME DAY DESPATCH.
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HOCKLEY DISCOUNT TELEVISIONS

North-East Branch: Midlands Branch:

NORTHERN T.V. DISTRIBUTORS, HOCKLEY DISCOUNT TELEVISIONS,
Unit 2, Perth Court, 94 Soho Hill,

Eleventh Avenue, Hockley, Birmingham B19 1AE.
Team Valley Trading Estate, Tel. 021-551-2233

Gateshead, Tyne & Wear ASK FOR JAZZ

Tel. 091-487-5389

ASK FOR JOE

NOW THE MOST RAPIDLY EXPANDING WHOLESALERS WITH
HUGE STOCKS
TO ENSURE YOU OF BETTER BARGAINS!
LORRY LOADS DELIVERED DIRECT FROM SOURCE!

PRICES START FROM £6 WORKING SETS FROM £12
100’s OF G11’s IN STOCK 22" & 20". VHS VIDEO’S NOW IN STOCK
UNLIMITED SELECTION OF:

PHILIPS G8’s (G11 Now in Stock) SONY

PYE SOLID STATE LATEST HITACHI
PYE CHELSEA I.T.T CVC30, CVC45
GEC SOLID STATE, STARLINES BUSH T20,T22

SPECIAL OFFER ON VARICAP 6 BUTTON DECCA

* Delivery can be arranged.

e
Fvibeo HEADs == || SPRING SALE
E HIGH QUALITY UNIVERSAL VIDEO HEAD E
S JERMACHINES | ALL VIS AND BETAMAX = BARGAIN OFFERS
E VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE E ”
" piepaNsuessnpciniorozags 5 = | |10 BUSH 2 CHIP £50
= SERCACTMENTIT (U e oped S0 MAT || 10 SALORA £50
=  OUR FULL CATALOGUE AVAILABLE ON REQUEST.  — 10 GEC SOLID STATE £150
— Please allow between 14 and 28 days for delivery. —
= AUD_IO + VIDEO HE_AI?S - MOTQYI;S - PARTS = ade,, 1L 0
i Suppliers to most U.K. Distributors/Service Organizations _: 10 DECC A G_BUTTON 20// & 22" £1 20
= THE MONOLITH ELECTRONICS CO. LTD = 10 REDIFFUSION MARK 1
B T e Crowkerns (OAB0) 74301 Telx HE306 MINL I G REVAMP £120
e I e . ] "
10 THORN 8000 17" £150
ALSO BUSH T20, G11, 9000, 9600, 9300,
SATELLITE RECEIVING SYSTEMS e
1m and 2m glassfibre dishes _ Dl_RECT LOADS FROM SOUF\'_CE
other sizes available. RING FOR QUOTE
Feeds, support and mounting systems. [ o
Low noise amplifiers, downconverters. ALL + VAT
Complefte terminals for_l4§hz, other .
requencies available. T E S
Demonstrations by appointment. E L TRAD ER
. Forde Road, Brunel Industrial Estate,
L & S Bear Electronics Ltd. Newton Abbot, Devon
‘ég&;gvggéffgfg‘;g' Telephone: (0626) 60154
Telephone: Bridgwater (0278) 421719 THE NO. 1 WHOLESALER IN THE SQUTH
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MANTEL

Manchester's No. 1 in Ex-Rental TVs
VHS Video now in stock

Working sets ready for re-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

Ex Equipment Panels & Tubes Available

Over 2,000 TVs in stock

Ring for quote. Callers welcome.

419 Barlowmoor Road, Chorlton, Manchester M21 2ER.
Tel: 061-861 8501

1.8.8.2.2.8.0.0.8. 8288280808 0¢8080800e88800880000000000s0sscteee?

~

Some Examples of UNTESTED TVs

available

Thorn 10 for £125
Philips 6 for £90
Bush 6 for £80
GEC 6 for £60
Decca 6 for £60
Mono TVs avail. s/s £4 each
New TV trolly stands

All sizes £4.95

All Prices subject to V.A.T.

2 2424 2 2 24 24 2 24 2 24 2 56 2 2 24 3 24 3 4 2 24 2 2 24 26 24 26 2 2 2 24 2%

NORTH WALES
TELEVISION
SUPPLIES

FLINT 5878

*x Kk K
SPECIAL OFFER
PHILIPS G8's 550
COMPLETE LOTS OF
TEN £15.00 EACH

G11's ALSO IN STOCK
* k%

Unit 32,
Manor Industrial Estate,
Bagillt, Clwyd.

% 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 10 spares availability).

= 32 Temple Street,
" Wolverhampton WV2 4LJ.
Phone: {0902) 773122.

APOLLO MANCHESTER

FAST MAIL ORDER GB 3-4 DAYS ALL AREAS  PLEASE PHONE FOR COST
FREE LOCA.. DELIVERY SAME DAY @ FITTING SERVICE £20

2 YR GUARANTEE - QUANTITY DISCOUNTS - PiLL GLASS BOUGHT
A4 £39

T&22/001/R
A51-570X/580/)01/210/241
A56-120X/123/140/410

H your tube typs is nat in stock we can arrange collection — rebuilding + redeliver
PLEASE PHONE BEFORE CALLING

061-799 0854. 24 hour answering service
nchester

43 Clarke Crescent, Little Hulton, Worsley, Nr Ma M28 6XL

462

TELEVISION JUNE 1985




REBUILT TUBES?

Come to one of the most experienced
firms in the business. We have been
rebuilding cathode ray tubes for industry,
broadcasting authorities, major airlines,
M.O.D. universities, and, of course, the
TV trade in general since the '60’s.

WE ARE LOCATED IN
< UXBRIDGE

At probably the most accessible
part of S.E. England. Construc-
tional work on the Poyle/
Uxbridge section of the M25 is
now in progress. When com-
pleted we shall be less than 10
minutes from M3/M25 junction
25 2/12. M4/M25 junction 4/14.
M40/M25 junction 1/15.

LOCAL AREA MAP AND PRICE LIST
AVAILABLE ON REQUEST

DISPLAY ELECTRONICS LTD.
UNIT 4, SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.
UXBRIDGE (0895) 55800.

TEL-X BLACKBURN

CAN SAVEYOU L, £, £, £’s
ON THESE 1985 PRICES

v d ok ok sk ok sk ok ko gk ok ok ok sk b e ok ok ok ok ok ok ok

GEC Plastics £12
GEC wood (modern) £14
DECCA 22’ varicap £12
DECCA 17"-20" Varicap £10
G8’s from £10
BUSH A chassis £ 8
HYBRIDS fromE 4
INLINE from £25

OTHER MAKES from £10

These prices are for 10 sets or above

WORKERS TO ORDER
Prices subject to V.A.T.

Fod ok ok ok ok ok ks kA ok ok ok ok ok ok ok ks ok ok ok ok ok

UNIT P3, ROE LEE IND. ESTATE,

WHALLEY NEW RD., BLACKBURN, LANCS

(0254) 679984
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% %k o ke ko ok o ok ok o ok ok
1000 sets now being
taken per week. All

makes and sizes.

Untouched off the

pile. Ring now for
prices. From £3.

P E RS AR REEEE R R D &

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)

OF THE ABOVE SETS,
MOST HAVE BEEN
ENGINEERED AND

ARE IN PERFECT
WORKING ORDER

Massive reductions for bulk
Minimum 5 Sets

20 Salora 22" Colour £100

Big reductions for export orders over
100 sets

X % % % % % % % %

*
*
*
*
*
*
*
*
*
*
*

COLOUR
TELEVISION &
MUSIC CENTRE

35 Stafford Road,
Weston Super Mare,

Avon
Opening hours: 9-6 Mon-Sat, Sundays by appointment

(Weston Super Mare 413537)

(Note new address)
(15 minutes past Bristol Southward on M5)
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HITACHI VHS COLOUR
CAMERAS

Mains/Mains Battery
Portable
TESTED WORKING

FERGUSON — SHARP —
NATIONAL PANASONIC

Arriving in Quantities.

BETAMAX SONY &
SANYO

Arriving in Quantities.

PLUS
17" 18" 20" 22" 26" Hybrid/
Solid State CTVs
Remote Control & Teletext

Discount for Quantities

Hitachi
VHS Video machines
playback only

17", 18", 20" Rebuilt Tubes
available
£15 (+ £2.25 vaT) each

JOHN CARTER

(Electrical) LTD
FURNACE ROAD,
GALLOWS INN,

ILKESTON

Phone: 0602 303124

CentreVision

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

OPPOSITE CITY FOOTBALL GROUND
5 MINS FROM M4

TELEVISION/VIDEO
(VHS + BETA)
FROM £165
* |ITT CD752 REMOTE £115
*  PHILIPS G11 £50
* GEC STARLINE 22-20 (Remote) £35
* PYE CHELSEA £25
* THORN 3000 20" £39
% DECCA 22" BLACK FRONT VERICAP £25
* RANK T20 REMOTE £50
*  PHILIPS 550 £25

PRICES SUBJECT TO VAT

OPENING HOURS:
MONDAY - FRIDAY 9.00 - 5.30
SATURDAY 9.00 - 1.00

LALAM B EX

Make extra money selling Ex-Rental Colour TV's.
NEW LOW summer prices. Off the pile from £30,
good working order from £50, all prices VAT
INCLUSIVE. Most leading makes in stock, fresh
stocks weekly. Delivery to any part of Ireland.
Export orders welcome for countries using PAL
System. We also stock VHS Videos and regunned
Colour tubes.

TELE SPARES LTD.
Unit 113, Elm Road,
Western Industrial Estate,
Dublin 12, Ireland.
Telephone: Dublin 521211/521756.

TOP TWENTY VIDEO SPARES

Cassette lamp (Ferg/JVC) ................. £1.80 Video head (Ferg) (state model)........ £31.50
Cassette lamp {Panasonic).............£1.80  Video head {Panasonic) (state model) £39.50

Take-up clutch fFerg)............. ..£6.95 Head cleaning fluid £1.50
Bett kit (Sony/Tashiba early) ...........£6.50 Head cleaning sticks {each) ..o 50p
Belt kit (Ferg) (state model).............. £650 Reel Drive Pulley (Sanyo VTC5000).....£8.88
Belt kit (Panasonic) (state model) £650 Reel Motor (Sanyo VTC5000) ............ £1420
Belt kit (Sanyo 9300) £650 Loading Belt (Sanyo 8300).......ccccoono... £150

Rewind kit (Sony C7) Overhaut kit (Ferg) (state model)......£19.95
Reel idler (Sharp VC)...... Overhaul kit (Sony) (state model)......£19.95
Video head {Soay C7) Overhaul kit (Sharp) (state model) ....£19.95

TELEVIDEO SERVICES
NOTTINGHAM (0602) 226070

76 Wollaton Rd., Beeston, Nottingham
Please add 50p post & packing and then add 5% VAT to total
ALL ORDERS DESPATCHED BY RETURN OF POST
Send 22p stamp for full catalogue.
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LONDON’S LARGEST
TELEVISION WHOLESALER. ..
with over 42 thousand sq. feet.

“TELEMANN"’

8-10 RHODA STREET,

(Off Bethnal Green Road)
LONDON E2. FREE CAR PARK
Tel: 01-739 2707

01-739 3123

SERVICED
COLOUR
TELEVISIONS

NEW
OFFER

NOW
AVAILABLE

We specialise (where the other
wholesalers don’t) for the busy
dealer who wants a clean
compact parcel of six SERVICED
Colour Televisions delivered to
his doorstep! ...

PS

—Special FREE opening offer. ..
6 Monos Included — NO CHARGE!

39

EACH

LORRY LOADS DELIVERED DIRECT FROM

SUPPLIERS — NO CHARGE FOR DELIVERY!

DELIVERY FREE TO THE GREATER

TELEPHONE BARRY OR JOHN

LONDON AREA AND A SMALL CHARGE
FOR OUTSIDE LONDON!

01-739 2707— 2. <01-739 3123

FREE CAR PARK + NO YELLOW LINES OUTSIDE!
00000000000000000000000000000000000000

N.G.T. COLOUR TUBES

First Independent Rebuilder with

B.S.l. CERTIFICATION

DELTA — IN-LINE - PIL — BONDED YOKE
including
AXT Series, DZB series 20AX - 30AX
A56 610/67 610 series, Ab1 570/580/590X
Ab1 161X, Sony types etc.

% Rebanded with new adhesives

% Excellent high voltage clean-up

% Accurate alignment of Gun and Yoke
for optimum convergence

N.G.T. ELECTRONICS LTD.,
120 SELHURST ROAD, LONDON SE25
Phone: 01-771 3535.

25 years experience in television tube rebuilding.

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

IMMEDIATE CREDIT AVAILABLE — TRADE ONLY

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

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN
IF YOU NEED SPARES FAST — RING NOW!

ACCESS AND BARCLAYCARD ACCEPTED.

LERART (WTON)
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Applies to U.K. only
32 TEMPLE STREET,
WOLVERHAMPTON (0902) 773122

IRISH T.V.
DEALERS

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

Quantity discount.
Delivery arranged.

SPECIALISTS IN
OVERSEAS ORDERS

T.V. TRADE SALES
EDI House, Kylemore Park West,
Ballyfermot, Dublin 10.

Tel: 01-264139

Also now at
Clover Place, College St.,
Killarney.
{Beside Failte Hotel).
Telephone 064 33655

{Open 10 a.m.-5.30 p.m.)
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SETS & COMPONENTS

THORN, GEC, DECCA'’s. Stripped for spares, panels,
tuners from £2.50. Phone for prices: Wellington,
Dartford 0322 337212.

QUALITY SETS FROM CORNWALL. Workers/non-
workers. Spares, panels, etc. Details ring 0726 81 5389.

WANTED - SURPLUS COMPONENTS, Valves,
Transistors, Transformers. ICS Capacitors. Ring
(0246) 211682, immediate scttlement.

COMPLETE GRUNDIG, Nordmende televisions,
telequipment, oscilloscopes, panels, manuals, spares.
Ocre Mill. Tel. 0785 814643.

[ELEVISION

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

The prepaid rate for semi display setting £6.30 per single column cen
metre (minimum 2.5 cms). Classified advertisements 37p per woi

JAPANESE COLOUR TVs. Panasonic, Hitachi,
Mitsubishi, Toshiba, Sharp. Fully refurbished. Trade
only. J.M. Pearson Television. 0484 863489.

NEW VIDEOS, Televisions boxed guaranteed below
retail prices. Details Heme! Hempstead 44351.

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

SECOND HAND TELEVISION PANELS. - Send
stamp for lists. 154 Poplar Ave, Edgbaston,
Birmingham B17 8EP.

PHILIPS G11 AND BUSH T20 regular supplies. For
prices phone 01-845-2036.

IRISH TV TRADE
CAN WE BE OF SERVICE TO YOU? .
Regular supplies of Quality Colour TVs

LOWEST PRICES

Working Sets from £18 Non-working Sets from £8
FREE DELIVERY ANYWHERE

contact:

J. M. G. Blectronics S

VINTAGE 1954 TEKTRONIX 513 Oscilloscope c/w
handbook £50 o.n.0. Delivery possible. 0531 820904.

TUBES

£29.00 INCLUSIVE, REGUNS TWO YEAR
- GUARANTEE, QUANTITY DISCOUNTS
£14.50 SIX MONTH GUARANTEE SLIGHTLY

USED
AS56-120 A56-140 A51-110 A49-191 A47-342 or 343
A44-270-1 A66-120 AG6-140 (410) A67-120
(All 26" add £5
No need to spend £5 returning old deita tube.

INTRODUCTORY OFFER
to new customers, Buy a minimum of any two Delta reguns,
get delivery free.

grer - | VEARGUARANTEE  gPECIAL OFFER

51510

2;258 — inclusive NEW MULI-ARD

56-540

e £55 .. 2 f64
SONY

All sizes £66 INCLUSIVE
Some in stock send old glass later.
HITACHI

4900KB22
560D2B22 £
Plus 490 DVB 510 or 560 ULB

NEW REMOTE HAND SETS

G11 2 button ultrasonic £18.50
G11 17 button ultrasonic £19.50
Bush T20 £18.50

KT3 or KT30 (reconditioned)
full remote £16.00 Teletext £19.50

Philips G11s

Panels from £10.00, Breaking for spares, Push button
units, Tube bases for sale or exchange etc. All good
working order.

G 8 iine panels with new LDPT £16.00.
Timebase, good working £6.50.

RADIO and TELEVISION SERVICING
’ BOOKS

{MacDonalds). New 74/15 £15; 75/76, 76/77, 77/78,
78719, 79/80, 80/81, 81/82, 82/83, 83/84 £22.50.
MAINS ISOLATING

TRANSFORMERS
500 Vol/Amp £39 inclusive.
1000 Volt/Amp £99 inclusive

FREE DELIVERY
Except Tubes £5 each
All pnces are inclusive

U-VIEW
29, Warmsworth Road,
Doncaster, Yorkshire DN4 ORP.

Tel: 0302 855017.
Callers ring first, open every day incduding Sunday

COLOUR TV PANELS Fully Tested & Working

CDA/ Line
IF Video Decoder LTB Board Power
GEC 2040 3.50 350 4.00 5.00 - -
DECCA 13/30 3.00 - 7.00 5.00 - 4.00
BUSH A823 4.00* - 10.00¢ 5.00* 2.50 4.00
THORN 8/8} - - 10.00 5.00 - 5.00
PYE 205 3.00 3.50 5.00 10.00 - -
THORN 3/3} 5.00 5.00 5.00 8.00 - 10.00
G8 6.00 - 8.00 7.00 15.00 5.00
*Please specify prefix A or Z. fitted with
: : brand new
Please add 15% VAT to above prices, then add post + packing. transformer

Post + Packing: 1 panel £1.50; 2 panels £2.25; 3 panels £3.00 etc.
Hybrid panels do not include valves. Terms cash with order.
Also a vast selection of modern working and non-working TVs at low prices. Please ring for current stock.

GOLCAR T.V. SERVICES (formerly LAVITE LTD,),

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

E3)) Euro Am Ltd.

Philips G11; Bush T20, T22, T26;
Decca 80/100; ITT CVC20, CVC30;
Pye 725 etc.

Working sets from £20 Non-working from £12

Ring (0827) 52491
Ask for Chris or Ron

4 a mile from Al

CANVEY COLOUR TUBES

Unit 3, Charfleets House, Charfleets Industrial Estate, Canvey Island, Essex.
Tel: Canvey Island (0268) 690577

CURRENT PRICE LIST

DELTA TUBE TYPE FROM £27.50 to £31.50
INLINE TUBE TYPE FROM £35.00
MONO TYPES P.O.A.

ALL PRICES EXCLUSIVE OF VAT.

All Tubes Guaranteed for 2 YEARS and Reprocessed
to Original Manufacturers Specifications.
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WORKING CTVs
THE BEST & CHEAPEST IN
LANCASHIRE

SPECIAL OFFER

Working Decca Bradford Including
Black Fronts
18" 20" 22" 26" ONLY £20.00 each in 6

SERVICERRNGES

minimum 12 words), box number 70p extra. All cheques, postal orders
itc., to be made payable to Television, and crossed “Lloyds Bank Ltd".
lreasury notes should always be sent registered post. Advertisements,

ogether with remittance, should be sent to the Classified Advertisement o R
dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower, Working GEC Plastic & Wooden. All models
Stamford Street, London SE1 9LS. (Telephone 01-261 5846). 20" 22" 26" ONLY £22.00 each in 6 units

Working Bush 20" 22" 26"
ONLY £15.00 each

= Your Friend in the Philips G8 {520) 22" & 26"
TV Business ONLY £20.00 each

Plus many more makes & sizes in stock,

inc. Tanburg, Nordmende, Thorn.
COLOUR SETS FROM £5.00 Pg‘é’g}lgﬂd;c:,‘"w 1st COME 1st SERVED
MONOS FROM £3.00 SERL COMPLEX, ALL SETS TESTED & WORKING

~ G
PANELS BY POST - PRE-CALIBRATED e JOHN POWNEY

WORKING SETS TO ORDER OPEN 6 DAYS 10-6.30pm/10-5pm SAT. TR‘_\DE TV SALES & _SERV":E
Unit 31 Progress Industrial Estate,

Kirkham, nr Preston

INDEPENDENT TELEVISION (0772) 683392
AND VIDEO COMPANY WOODSDALE COMPONENTS UNTESTED PANELS FOR ALL MAKES OF TV
: RANK BUSH MURPHY £1.25 per panel plus post & packing
Suppliers of colour and TRANSFORMERS
mono sets to the trade. Line Ouput i
Worker and/or direct from 2718 (T703A, T706A) * Britain’s most reliable
source, van loads New (Complete) £19.50 source of quality TVs.
negotiable. Less Focus Module and Hundreds of working
Pye Chelsea, Philips, Pye, 120, T22 (T705A) £11.00 polished TVs.
GEC, Thorn 8500, 8800, T26 (T705B) £11.00 GEC Starline
9000 and 9600, Bush T20 TDA2190 Plug-in  Replacement Decca 80
and TT22, ITT 600 series, modU'ft% suiteble for %US'? T22/2‘27agg Decca 88
Japanese, Hitachi, Nat. ot o o : Decca 100
Pan J.V.C. T114A/B £8.00 Pye G11
Many other modern sets | Genuine RBM Units. Thorn 8800 _
by popular manufacturers. P’%’Z@‘ 1’;‘3;‘3\} fﬁ;‘g‘;‘jl’;i‘iie’;aid- Pye 222 Series
- (v 4 - o
For quotation and DISCOUNT for QUANTITIES. All working and polished.
prompt service: 34 Field End Road, Eastcote, These are not from major
Ring Notts (0602) 864627 l Pinner, Middlesex. HA5-2QT. companies. A lot are from
UNIT 3 + 3A, Tel: 01-868 5580. hot_els and have had very
Meadow Trading Est. s O “ci'uikfy':a'limmem o fll little use.
Meadow Lane, = ' Lo : Excellent reliable sets for
Nottingham NG3 3HQ. EAST ANGLIA SUPPLIES rental.
Krystal Marketing Ltd
For your fully serviced colour televisions Bitelon |:.m::w ] Phone 021-471 3023
ready for sale or rent at realistic prices Storage, Telex 335540-G
with free delivery (just petrol charged) Dale Road, Seily Oak, Ask for Les
anywhere for sensible sized orders. Birmingham B29 6A0. |
MANY OTHER
GOOD QUALITY TRADE Gils  £70+ VAT ™" MAKES ¢ Generator wih 11 paterns plus soun
TVs COLOUR OR MONO g/ZOS L5 o WAL REGULARLY ?z‘nlgo'c‘:)guogf Bea?stoﬂedthél:eggng %%‘:l“é:éi:, dcroo'sesY
state from STOCKED AND hatch, Dots, Chequer Board, Black Raster, White Raster,
SUITABLE FOR SALE OR gg’csca frgriws + VAT 8HE¢PIES FRORAT Ralf Black & White, Mains Powered. £z5.90
NLY €25 + V.
RE-RENT, WIDE CHOICE 835 + VAT ONLYEZS + VAT ||| curpurs prowioeo | 2
OF MAKES AND VIDEQ OLTPUT
Contact John, Dave or Steve for personal SOUND QUTPUT
MODELS friendly attention on gngPgLIILSSEE
0223 69215 or 0353 61462
GENERAL UNION STREET E@m%as abo%le pl;Js RGB]_Dutput 233
DONCASTER REBUILD THOSE BROKEN G11 LINE BW Geperator, Crosshateh, Peak White, Dots,  Half
DN1 3AE SCAN UNITS! Eack & White and Grey Scale UHF output £18.50
FACTORS New glass fibre P.C.B.’s to suit all versions. Cs:p'“aecfasnto‘ﬁ;e”: "r;"';:s\sieso %gg“:o 10F Comupﬁ’e?g
TEL (0302) £7.50 ea;:ml.’&l’ 30p. \évnhAr:'\ovmg chon meter £16.75
68416 e N«?YEE > SAE for etais. . Prices include PP & VAT -
arxside Avenue,
Littleh °s BN17 68G. C.M.J. ELECTRONICS
GOOD MOTORWAY ACCESS o et (0003) 716633 unit 8, 1@U,:$F£§T§£rsav Freids,
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NW ELECTRONICS

25 YEARS SUPPLYING THE TRADE

New Low Prices
ThatsaFact!

100’s of good class HP Repos and
Ex Rental Colour TV’s reduced to

Bush T20 (Excellent Cabs) was £60 NOW £40
Bush 718 P.I.L. Tube NOW £25
Bush 2 Chip Decoders

Philips G8 NOW £23
Philips Gll \
GEC 2010 NOW £20
Thorn 3500

Hybrids £5 all makes!any more inc Pye KT30, Fergu etc.
Fully Refurbished TV’s Ready for Rent/Sale

Models include Bush T20,Pye G11,Pye KT3,Bush Z718, GEC.
Ring for Quotation.

Mono TV’s £1 each (lots of 25)

Thorn 1500 £4, 1600 £12. Discount for Quantity (like new).
No cheques.

White goods

Hoover Twins from £6. Hotpoint 1460 from £10.
makes from £10.

P&P 1 panel £1.50, 2 panels £2.00, 3 panels
£2.50 etc. Quick Despatch— CWQO. please.
All prices plus VAT

CASH ONLY-NO CHEQUES
DELIVERY CAN BE

ARRANGED-TRADE ONLY
(0274) 688458 ortn60AYS AWEEK

Unit 12, Wharfedale Road OPEN MON-SAT 9-5.30

M606 Euroway Estate Don’t forgetl We are open
Bradford ‘ all day Saturday!
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WIZARD DISTRIBUTORS
TV & VIDEO SPARES

Visit our trade counter and see the huge range
of components inc. tubes and video heads.
Only minutes from the town centre and
motorway routes.

Fast friendly service and techincal 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

TELEVISION

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

workers or non-workers

SOUTHPARK DISTRIBUTORS
Unit 4 Rubastic Road,
Brentpark Industrial Estate,
Southall, Middx. UB2 5LL.
01-574 4631, Ext 28

VIDEO & HI-FI ELECTRONICS
379 Edgware Road, London W2.

Tel: 01-258 0328
ALL VHS PARTS AVAILABLE
EXAMPLES:

VIDED HEADS

JVC, Ferguson, Akai, Saba, Telefunken....................£32.00
Sony (Betamax) £39.00
National Panasonic £45.00
INTEGRATED CIRCUITS

UPC 1365C 1730
UPD 553C £14.75
UPD 552C £10.56
HA 11711 £1420
JPD 548C £14.65
BA 841 £22.95

Al prices inclusive of VAT. Add £2.00 for postage & packing.

STARLITE
ELECTRONICS

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

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

TRADE REPAIR WORKSHOP
VIDEO, T.V., HI-FI. ANY MAKE.
EXCHANGE PANELS G8, G9, G11, PY713,
Grundig SO11 6011.
COLOURTRONIC SERVICES,

96 Iiford Lane, liford, Essex.
01-478 0782

TELEVISION TUNER
REPAIRS

BRITISH, EUROPEAN
JAPANESE ETC.

ELC 1043/05 TUNERS
AS NEW £4.60 inc.
MEN-TU ELECTRONICS LTD.

SALTERNS LANE,
FAREHAM, HANTS.

Tel: 0329-235116

Trert Tabes

31 RADCUIFFE ROAD,
WEST BRIDGFORD, NOTTINGHAM
THE QUALITY REBUILDER
PHONE: (0602) 813329
ALL TUBES CARRY A TWO YEAR GUARANTEE
- EXTENDABLE T0 FOUR YEARS

All Sizes of Standard Deltas
ONLY £29.50 (A56-120 - AB6-120 etc.)
Buy 10 at ONLY £26.00 ea.

A51-161 - A51-163 £42.00
A55-66 500/510 (20 AX) £43.00

e AS6-S40-AB6-540 130 AX) £49.00
560 0Z8 22 £46.00 - 560 EGB 22-510 VLB 22 £46.00
1000°s more lable. VDUs, MONOs, Industnal etc

WE NOW REBUILD SONY TUBES
Phone for details From £55.00

STOCKISTS
) borough: H. DONNOR 073 71809
TECHNICAL ADVICE SERVICE All prices + VAT & Exchange

Suppliers to Broadcasting Authorities and National Campanies

_ Cuantity Di

BRISTOL TELEVISION
TRADE DISTRIBUTORS

(BTTD)
4 Victoria Street
{Bristol Bridge) BS1 6BN

Ex-rental/trade in TV sets,

supplier to trade only, wide

range, large quantity, right price,
regular supply.

Tel: (0272) 25266

WE ARE SPECIALISTS IN
REBUILDING JAPANESE TYPES

NORTHERN & SOUTHERN
IRISH DEALERS

Contact our sole Irish Agent,
Conway Bros., Cookstown
Tel. 064 8763771.

SPARES, PANELS
T.V. AND MANUALS
PHILIPS - GRUNDIG

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

C.T.V. PANEL SERVICE
Exchange/Repair & Sales - chemically cleaned — no
burned or damaged print. 3 months guarantee

LINE FRAME DECODER

16.00 1300 1450
Plus VAT. Other makes inc. Japanese & Europzan
models, G1t, Decca 100/80, GEC, Thom. SAE for
catalogue.

ARGO SERVICES (B'HAM)

Elliott Road, Birmingham 29.

021-471 4697, callers ring first

T.V PANELS

REPAR EXCHANGE SALES SERVICE
PRICES FOR REP. EXC. AS FOLLOWS
Chassis IF Decoder Line Power Frame

Scan  Supply
Philips Gll 18 16 20 18 15
Bush T20 X 12 16 15 12
Bush T26 X 16 18 15 %
Bush 718 X 12 18 X 12
All panels are repaired and aligned according to

rank std.
Ring for prices to buy panels. Prices shown
inclusive of postage, etc.
All panels guaranteed for 3 months.
T. K. PANELS SERVICE

31 Bronte Paths, Stevenage (0438) 61567

mom 0003500 | TRIPLERS

Thorn 9000
UNIVERSAL | .
| year guarantee - p&p

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

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

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

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

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made

payable to Television})

Sand to: Classified Advertisement Dept.

TELEVISION

Classified Advertisement Dept., Roormn 2612,
King's Reach Tower, Stamford Street,
London SE1 9LS.  Telephone 01-261 5846.
Aate

g per word, minmum 12 words. Bax No. Wp extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street,
London SE1 SLS. /85

TELEVISION JUNE 1985

469




SERVICE SHEETS

TECHNICAL INFO SERVICES — 76 Church St — Larkhall — Lanarks

{By return of post service in most cases.)

Sole suppliers of the Unique Comprehensive T.V. Practical Course and The Complete Radio Repair and Servicing
Course ......... ONLY £9.50 each.

We stock every published service sheet plus produce more ourselves.
All service sheets are tq'equality, full-size sheets supplied in complete sets.
£3.50 + l.s.a.e. for CTV or Music Centres — £2.50 + l.s.a.e. any others.
WORLD’S LARGEST COLLECTION SERVICE MANUALS
Can be seen at our premises any evening 4-6pm. Manuals from 1930 to the latest issue. Col + Mono TVs, Videos,
Audio, Com + Test Eqpt. in stock for immediate despatch — Over 400 dif. CTV — Over 200 dif videol
Sample CTV prices: G8 or Pye 697 or A823 or Autovox early {poor copy) at £7.50 each
Most manuals are unobtainable anywhere else.
WORLD'S BIGGEST PUBLISHER OF TV/VIDEO REPAIR MANUALS

British CTV Integrated Repair System (3/5) ....................... R —— vo.. £85
Foreign CTV Integrated Repair System (2/8) ................c....cooomiiiiiieirers e .. £60
Mono TV Integrated Repair System (2/6) ... £70
Video Integrated Repair System (2/10) ....................... £49

First figure for giant collections of circuits/layouts in binders,
2nd figure for number of repair manuals. Other items not shown.
The Complete Integrated TV Repair System — covering TVs colour & mono, British & foreign, circuits, layouts, repair
data plus much servicing data. Around £300-worth ONLY £220
Free 50p magazine with pricelists, efc. to every query or order — please enclose s.a.e.

FOR FAST QUOTES — PHONE 0698 883334

Alba, Cosser, Baird, GEC, 30,000 SERVICE SHEETS IN STOCK ALL AT £3.00 + SAE
Defiant, Echo, Ferguson, Philips etc. etc.  ALSO COLOUR MANUALS AVAILABLE AT £6.00 EACH
TV Sheets, Black and White, also Radiograms, Record Players, Music Centres. Japanese models in
stock. Circuit diagrams only. Also Tape Recorders etc. Car radios also in stock. Radio Mobile,
Car Radios, Philips, Sharps etc. Service sheets. Please forward s.a.e. Old radios AM/FM
Ferguson, Pye, Send cheque or P.O. and Valves.
Sanyo. Mono C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 0id transistors, TV.

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.AE. with enquiries to B.T.S, 190 Kings Road,

LARGE QUANTITY SERVICE SHEETS, T.V.
radiograms etc. dated from 1936. Any reasonable offer
accepted. Further details telephone Heathfield (14352-

ELC 1043 TUNERS cquipment, £2.00 each + £1.00
P&P. LN TV’s, 163 Victoria Road, Horley, Surrey.
Tel. 0293 785415.

T.E.S. MC666C FIELD strength meter, leather case,
mint condition. Telephone (303 873434, £150.00.

VINTAGE BUSH TV22, Bakelite, ¢, £45 o.n.0. Tel.
(0533) 530770,

WE ARE SO
SHAW SURE!

OF OUR QUALITY PRODUCTS
THAT WE GUARANTEE THEM

ALL FOR ONE
FULL YEAR!

THIS MONTH’S SPECIALS:
LOP.T'S

1. RANK T152A £5.75
2. PYE 691/7 PCB £6.00
3. PYE 713/715 £6.50

P+P £1.00 + VAT

SHAW ELECTRONIC SERVICES
38 RUDLAND CLOSE
THATCHAM
BERKS RG13 4XW

S.A.E: For lists of other
BARGAINS

4655).

Harrogate, N. Yorkshire. Tel. (0423) 55885.

TELEVISION SERVICE SHEET SPECIALISTS

Thousands of British, European and Japanese models in stock.

Colour £2.00 Mono £1.50

Manual prices on request.
All our prices include post and packing costs.
Send stamped envelope for free catalogue and enquiries.

SANDHURST TV SERVICES (MAIL ORDER)
49C Yorktown Road, Sandhurst, Camberley, Surrey GU17 7AG

= Sabaco

VAN LOAD DIRECT FROM SOURCES
ALL SETS OFF THE PILE

Most makes/sizes available, any quantities.
e.g. Black faced Decca £10, solid state GEC
£10, PYE 22"/18" (solid state) £12, Thorn
8800/9000 etc. £20, Thorn 3500 £8, Philips
G8 (550/520) £9, ITT (CVCS, 8, 9) £9, Grun-
dig 5010/6010 £10, 26" (3500/G8 etc.) £5,
\!ap £10, Pye GEC Hybrid £4, B/W £1.

All above offers minimum quantity of 15
sets or more.

ALL PRICES SUBJECT TO VAT &
AVAILABILITY.

Sabaco

Saba House,

46A Derby Road, Sandiacre,
Nottingham.

MONITORS

Quantities of 20" 22" GEC Starline
converted to monitors ideal for BBC
computer good definition. £40.00

Tel: (0602) 397555.

TUBES BY

DEVONICS

Deltas £30 - £36
In line from £41

2 YEAR
WARRANTY
on Quality Rebuilds

Phone 0803 - 33035

or call
2A BARTON HILL ROAD,
TORQUAY TQ2 8JH

BUSINESS OPPORTUNITES

T.V. VIDEO & HI-FI REPAIR & RECON

SALES BUSINESS
Iford area.

Established 9 years. Long lease. Large fully equipped
workshop. Shop showroom. Great potential.
Capital investment needed.

Would consider partnership
or for sale £20,000.

BOX No. TV 196

For a
great deal!

Only 2 minutes
Junction 25 M1
—

Open 6 days a week
9.30 a.m. — 5.45 p.m.

Telephone: {0602) 397555

COMPLETE TUBE RE-GUNNING PLANT fully
overhauled. Also some brand new items. Electric
ovens with automatic process control. Re-ganns 15
colour (Sony Trinton, Pil, In-Line etc) tubes 24 hour
cycle. Training provided and assistance available for
mstallation and setting up of the plant. Export
enquiries welcomed. Only £8,500. Tel 0582 410787.

WORKING COLOUR/B&W Televisions, also panels,
good prices. FOUR ACES ELECTRONICS, 74 Old
Oak Comon Lane, London W3. 01-749 9338.

BUSH 823 2-CHIP TEST RIG

Complete with tube, panels and isolating trans-
former £50. V33 tube tester £30. Nordmende
colour bar generator (requires attention) £10.
Manor supplies colour bar £25. Heathkit TV
alignment generator £35. Advance AF gener-
ator £15. 0-300 volt regulator power supply £15.

Tel: Gravesend 22660.
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GET
SHARP PARTS FAST

TELEPHONE

0734 - 876444

TELEX 848953
SHARP

WE

Main U.K. Spare Parts Distributor
Audio-TV-Video % Microwave % Photo-copier % Typewriter
All UK. model spares available. Same day despatch of orders received before 1pm.

Microwave, photocopier and typewriter spares to authorised service dealers/centres only.

WILLOW VALE ELECTRONICS LTD.,
11 Arkwright Road, Reading, Berks.

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 precise details

FLINTDOWN CHANNEL 5

339 CLIFTON DRIVE SOUTH,

LYTHAM ST ANNES FY8 1LP
{enclosing this advert)

NAME

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

A-Z LIST OF MANUFACTURERS ADDRESSES. All
major TV, audio etc, plus many hard to get ones.
Send cheque/PO for £3.75 to DOWNS ELECT, 79
High Street, Dalkeith, Midlothian.

BOOKS AND PUBLICATIONS

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

FULL SIZE TOP QUALITY service sheets £2.50 +
l.s.a.e. CTV/Music Centres £3.50 + Ls.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. 75/76, T1/78, T8/79, 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.
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AERIALS

. l?:fro—Sat

P Dish A

USED TVs AND VIDEOS

Export UHF/VHF models only in high quantities.
Please send your offer and telephone number
fo:
TV WHOLESALE & RETAIL,
PO Box 1124, 4955 Hille,
W. Germany,
and we will ring back.

LATE MODEL COLOUR TELEVISIONS, videos,
etc. Any quantity. Monitec. Tel. 0299 400233/400933.

WANTED EX RENTAL COLOUR TVs. Any guan-
tity, prompt collection, cash paid. BOLTON TV
WHOLESALE. Tel Mike: 0204 22592.

VIDEOQS WANTED. Working or not. VHS and Beta
only. Upminster (040227) 20549.

1000 COLOUR SETS WANTED. Send fullest details
and prices to LACOSTE, Box 3514, Vineta,
Swakopmund, Namibia.

{Parent company est. in
TV communications since 1969}
SATELLITE TVRO ANTENNAS
TOP QUALITY SOUD
GLASSHBRE DISH ANTENNAS
1M, DIA 11-12-4 GHZ BANDS £77.00
1.2M DIA 11-12-4 GHZ BANDS £33.00
2M DIA 11-12-4 GHZ BANDS £nsao
3M. DIA 11-12-4 GHZ BANDS £437.00

All dishes come complete with feed support
Trade & Export Enquiries Welcome
Prices do not include delivery
Euro-Sat
107 Cross Street, Sale, Cheshire, England.
Tel. 061-437 2631 061-881 4249

EVERYTHING NECESSARY for multi-cutlet and
high gain installations. Cables, outlets, splitters,
channelpass filters, diplexers, masthead amplifiers,
distribution amplifiers, brackets, masts, aerials, etc.
Use trade gear and save pounds. Catalogue 50p
(refundable). Professional advice. WRIGHTS
AERIALS, 43 Greaves Sike Lane, Micklebring,
Rotherham.

AERIAL BOOSTERS

B45H/G-UHF TV next to the set fitting, gain about
20dbs, PP3 battery or 8V to 14Viworking. 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 14VW. Price £2.50. P&P 30p.
SET/TOP AERIAL and matching aerial booster
(trebles and gain!. Price £8.70. P&P 50p.
SINCLAIR SPECTRUM COMPUTER. For DC onvoff
unit, can be fitted in seconds. Saves unplugging
the DC lead. Price £2.70. P&P 30p.

ELECTRONIC MAILORDER,
62 Bridge Street, Ramsbottom,
Lancashire, BLO 9AG.
Tel: Ramsbottom (070 682) 3036.
S.A.E. for leaflets. Access/Visa Welcomae.

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. 17-68.
Set side amplifiers, distribution amplifiers, notch filters
41n 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.

WANTED

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

EX RENTAL
VHS VIDEOS

* Kk ok
100’s IN STOCK
S S

CONTACT MICK ON
021-772 1591

EUROLEC VIDEO SERVICES

Tel: 01-669 2611 Telex: 893819 Eurlec

Address for correspondence only:
35 Sandy Lane South, Wallington, Surrey SM6 9RF

N1700 Library Cassettes
New unused, some opened and erased with library labels
removed.
LvCc120 . . .
LVCS0 . .. . . .
LvC60

£10.00
. £150

New and boxed LVC Cassettes
LvCso . .. . .. . e
LVC60 . .. ... . .. e
R 1500 Format Cassettes Used/Tested
WY e . L .
vC30

(All the above prices include VAT + Postage)
NTSC - PAL Transfers, phone for details
VAT Reg. No. 335 7096 45.

pROE B
8388 238

FOR INFORMATION
ON CLASSIFIED
ADVERTISING

PLEASE RING
PAT BUNCE

01-261 5942
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R S A

£

Chassis complete £35

Computer Transformer

AW2.25A; AW 5A;

17/.5A; 19/.5A; 28/.05A £3

Mains ViewData

Torroidals £3.75

240V240/6V/4 amp/bv S00m/a
infout - - - — —— —

Mains trans 240/12v-0-12v 2 amp

6 TAG print mains' 1A/1600V 10p
switch PREH 1983 I7I;I' 2 amp bridge rec. wire end 15p
® | cvsel? 10p
TI134A Lopt panel £10 Y 716 10p
Rank T63A tuner on } ;:2;)) :(0)5
pancl %1y 827: earikv 20p
Scan control panel Y 860 30p
A v 3
Rank Z582 IF 8 | yop 30’,':
Rank convergence Min 12 volt Relays 5p
A0 R 1038 ﬂ
GEC IF tuner panel R 1039
PC786B P12.s s %{mh “2',’
Ml. 232 L.C. on panel 202 Sop
tuch unit Fidelity  £3 R 2210 60p
Hitachi power panel § g%g %
PCO36A a | R Sop
ﬁunl}: LF 7412 m d£3 23306 'Sop
ANK decoder Boart 32 .
MTS 200/1 Tuner & & gg%z.m pair zlusyp
IF £12. | F 5350 50p
Z733 Rank mains in R 546] 80p
put-pancl £1 R 2030 Sop
G11 Chroma Can R 2443=BDI124 40p
3113 108 25300 £ %% e 40p
20AX Line lin coil 50p R3775="I1P4l¢ 4.3?";
e g mode | S 1 p
: ai 25DrY8B €1
ITT CV(C20 etc mains “
switch 6 Hitachi sets etc.
ITT 2,800 mains STR454 £2
remote switch 50p 250940 £1
2110 GEC Power gg }3,5{’“4 82;;
Panel £8.00
Line o/p frame panels BU 124 S0p
GEC20AX  "g£10.00 | BU 126 80p
GEC 20 AX BU 180a 65p
Transductor £1.00 EH %:E 72!;
Rank Panels BU 2060 £1
Z9M 18" Line BU 207 £1
Pancl £10 BU 208
294X Line Panel £15 BU 208A £1.1
Panel 3703 (718) 22- BU 208D 90p
26" BU 222 £1
Z90SB Decoder  £10 BU 326 £1
Z736 Tuner LF.  £10 BU 407 60p
AROS Conv. 7/8 £2 BU 426V 6l
TI36A Scan Drive £10 BU S0 £|,;5
Z7%0 Line OP £10 BU S08A £1.20
2968 £10 | BU 526 Sp
Z582 LF. Panel €5 | BU &7 £1
BU 824 50p
Rank Power Panel
Fand = | BUW 84 30p
300+ 300m with diodes
degaussing £2 ;{IYCW (2“’“8'9 J;:)
106a 3
Byl £l 1 TIC 116m 0p
Ta 4137 TIC 16n/Y 1003 35p
HID 3884 2A23 £3 TIC 126N Wp
STt TIC 206m 30p
T'A 2125 £ niC 2258 a0p
TA 4190 £ | e S5E 0p
TA 4138 £1 TIC 326m 30p
TA 41%6 £1 TIC 23%m :“)p
TA 4174 £1 TICV 106D N
TA 4139 £ o92 case 24400V) 10p
TA 4198 £1 -&-|p 29 20p
TA 4167 £1 TIP 3'“ 35p
TA 4199 £ T1p 304 5p
BA 540 £ Tip 308 30p
BA 328 £1 TIP UK 45p
TA 4176 £1 TIP 31 30p
TA 4145 £1 T1P 32 25p
TA 4191 £1 TP 338 Sop
HA 11710 £1 11P 33C ‘70|J
TA 4188 £1 TIP 34A S0p
TA 4197 £1 TIP 34B ;Op
TA 4183 £1 TIP 34C 70p
I'A 4197 £1 1P 35B S0p
T'A 4183 £1 TIP 35¢ 30])
T'A 4195 £1 TP 35D 80p
TA 4175 £1 TP 36 S0p
TA 4177 £1 TIP 36C :70[)
TA 4192 £1 TIP 41B 10p
TA 4146 £1 . 41D 70p
The Service Engineers | 1TP 42BRC 6109 30p
Guide 10 Telelllgl( £1.50 Tllg 33 %
Teletex Colour Ip 57 30p
Training Manual  £3 I‘}P 1Xy I:‘l)p
. ) TIP 102 Wp
Mains Trans
C. Core 240v dv+4v TH: H; gs
Avdv 2AMP 12v P 120 3
lamp 21 11p 125 35p
12vI4A £4 | TIP 130 30p
2 TP 131 25
L3P E 21 1p i3 30
BA 157 8p | TIP 100 50p
BA 1539 8p FIP 640 Sop
BA 173 8p TIP 2955 35p
BA 182 8p T 6032 30p
BA 201 8p T 6036 40p
BA 202 8p T 6040 40p
BA 243 8p T 6047 a0p
BA 248 Sp | T 6049 Hp
BA 316 Sp | T &0S1 40p
I 6052 a0p
BAV 10 10p
BAV 2| lop | Lo i
BAW 21 i0p ZTX }:)7 :Op
BB 103 wp | ZI% s ®
BB 105A %12 £1 7TX 213 5
BB 1058x 12 £ | 205 49 109
EE :(Zl.?lez £1 71X 342 10p
a I < 304
ZTX 384 10p
<1/ 10p each | 77X a1 10p
A 823A chassis ZTX 550 10p
Scan drive £5 MJ 2253 60p
¥ £3 MJE 3040 60p
Scan control panel £3 MJE}Z.:.(H 10p
NEW AJTAT0 tubes ol P
with s/coil £6 + £2 post SAB 4209 £1.

£3.50
Voltage Regulators
+5V/UAT78POSSC p
—5V/ILMT9MO5CP 25p
—8V/7T9MO8c 30p
+6V/78MO6c 30p
+ LOV/78LA 10 20p
LM 337 30p
LM 342/18 30p
LM 340T 5.0 50p
+12V/LM 340T12 S0p
+15V/78M15 15p
+18V/MC78MI18 20p
+24V/18M24 30p
MC 7724cp 40p
MC 7824 40p
TIS %0 10p
TIS 91 20p
TIS 92 20p
TIS 93 20p
U 19885 40p
U 3832 15p
U 3845 15p
MR 508 10p
MR 501 10p
MR 502 10p
BCW 7IR 30p
BYF 1202 10p
BYF 1204 10p
BYF 3126 40p
BYF 3214 40p
BYX 10 6p
BYX 36/600 3s5p
BYX 38300 25p
BY X49/600R 5p
BYX 55/350 10p
BYX 55/6(K) (Bead) 10p
BYX 71/350 20p
BYX 71/600 50p
BYX 72/300 20p
BYX 36/600 S0p
BYV 95B 10p
BVY 95C 12p
BYZ 106 10p
BPW 41 15p
BYW 56 2A/1000v G11 8p
BZU 1524 S4p
BZY 9375 S0p
BZV 15/18 30p
BZV 15/30 30p
BZW 70c6v2 10p
BZX 79.3v 10p

Bush thyristor RCA 76122 £1
Transformer 240v/20v-500Ma 75p
Chassis type Transformer

24(v/12 Volts 500m/a 75p
CVC( 20 tube base £2
Tube Base Rank & G11  £1.20
6v-9v-13v tape motor T5p

Swiss made 25Urpm/240V

motor very smatl T5p
Infra red led

LDS7CA 15p
Mono scan coil £
G 8 transductor £1.25
AT 4041/41 transductor £1
VHF 3 Transistor rotary tuner
DX-TV £1

15K-20 tum pots

‘Thorn panel 6X100 pot +
changeover switch (Irish)  50p
Battery converter TA 75 for
colour TV. 12/24v Thorn 3787 £6
Thomn 3500 2A cut out S50p

Stereo GEC amp 20 watt + pre-
amp with 4 pots + mains power
unit with circuit

SPECIAL OFFER
Decea-TTT etc.
FEO4/17250AC/4
Mains filters
(grey type) x 4
80p

BRIDGES
SKB 208 LSA 30p
KBL (05 30p
KBL 02 30p
KBP 04 30p
w2 15p
WOl 15p
WIK)S 20p
AT 2076/35 £7

transformer
AT 204811 LOPTI
Mullard £2.50

AT 2076/55 GEC split diode
£10

HITACHI CPT2225 CHASSIS WITH TELETEX £30
10 Mixed Philips GP422.4CH MODEM
TV & radio speakers £4 (£40 cost) £6 Line Tcrrlninal £Lilgi(
2x Hi-Fi Philips car tune Designed to work at 1200175 or
up tweeter EN8320 £10 RAXKNlESSEW 120011200~ Diagram and
A Conncction Data Supplies
ITT CVC45 8 way resistor | MOno Cassee Units Indicator Tube
. with Aenals 705 1
unit for vicap £3 & Motor £3 ITT 58705 £
Stereo £5 8 Seg Display FNDS(00 20p
47(62//{?;“1)0 S0p Mullarad 12.5V/170
150116 x 10 s | 12 Vot Aerial Changer LS S
4725 x 10 S0p over Relays 144 Mc/s Mullard Broadband
220125 x 10 S0p oI EUS I SOp R.F. power modules
17250 % 10 Sop TTRTTTT UHF. BGY22E £10.00
CECIHach) PTA236C, PTY706C
G8 Speaker £1 | VICap tuner, after 1979 PTY783 . i
Series £8 "
8000/30v 50p | 6 Push Button Unit for GEC | ITT Micro Phone MS Sop
470140v X 10 £1 | 2100 Series with switch
22/100v X 10 £1 | Replacement for Touch Sub-min Relay
100/350v 70p { Button Unit £8 low voltage 50p
400/350v 70p Mains relay coil 230v 30p
47/500v 25p 8 SEG LED Dasplay Philip PP3 batterys
1600V 25p with driver 1.C. 10 Tor £3
{(022/1kv 10p LM1017 50p 12v battery holders A.A.
50p 1.5 battery
VIEW DATA PANELS 20AX GEC Split T/V 12v 2 pin battery
NEW £3 Diode lead £1.00 leacd 30p
Various Tools and Accessories
* D/P push mains switch 20p each
Mains lead & two pin socket for radio cassette 35p
3 Video Leads £1.00
Xeelitr cutter £3.90
T/V loop aerial T5p
Radio Telescopic Aerial £1.00
Philips Neon Lamps for TV sets Sp
Freeze £1.20
Foam Cleaner £1.20
Contact Cleaner £1.20
Cans of Anti Static, Degrease Cleaner and Anti Corona All at £1.20
Push Button Mains 5p
Lorlin Full Remot: Relay Switch fit most T/V sets, mains 4 tag, 2 tag 12 volt £1.00
Mains timer. 13 amp — up to 2 hours: easy to use, plugs into socket £3.00
Sellotape PVC Electric Insulation S0mm X 20M Top
Screen locking agent, large can £1.50
20 GEC Service Manuals £5.00
Red E.H.T. LAED and Anode Cap £1.00
10 X G11 Cap 47250 £15.00
Weller solder irom |5 watv25 watt £5.00
2 way baby alarmdintercom with long leads E
Phillips universal hattery tester/charger, fusc/bulb tester To Clear £4
12V Nicad pack. “AA" £2.50
Hitachi 7.2v/1.8A Nicad pack £6.00
Hitachi TP 007 Battery pack 7.2v/1.6A £
Hitachi Silver Oxide Battery G13 UCC357 IEC SR44 1.5V 60p
TOML Silicone Seuler (clear) £1
100 Coax Plugs £12.00
De-solder pump + 2 nozzels £5.20
Plastic box for i.c.s 6"x3"x V" S0p
Can of handy oil ‘mobit’ Hp
Fat Red LED 12p
S0gm 60/40 solder reel £
Clearweld glue pack J0p
Dual v/u meter -20) - +10db £1
K30 thermistor 232266298009 T5p
GEC Mains Power Supply R.E.G. £3.00
1Kg reel of solder £8.00
75R/25 Watt 25p Plastic Boxes 4% x 4 x | x V4 Sop
18R/11 Watt 25p 100 Fuses £2.
Front End Music Center. VHF/ ) WW Res. £1.50
MW/LW 13"x3W" 09 BF l‘)‘g 20 for £1
Output Stage for music center £5 'l[(})n X 20 Tura 1k pots. Rank L
o 9 volt power supply regulated £3.00
SONY 1400KV Chroma Panel £6 BF 470 20 for £2
SONY 1400KV Tuner unit £3.50 20 Slider Knobs K
SONY 400KV Touch button unit £3.50 6 Mixed UHF Aerial Isolating Sockets.
12 Volt Mains Trans S00M/A £1.00 e W';,"yg"’"g leads. Fit ITT, GEC,
18V or 12 Volt Mains Trans SOOM/A 75p Ps.
Texas Viewdata Decoder VDP 1280
i R ) Mixed Packs
lssue 3 with all ICs #1080 1 1066 12 Power Trans RCA 16182 NPN
Quantity Reductions Replacement for BD124 and Mounting
BY204/4 25 for £1.00 Kits £1.00
BY206 . 25 for £1.00 50 Mixed AC serics Transistor £4.50
WO05 bridge 20 for £2 15 Panel mount rocker switch 250V/
KT3 touch button black 6 for £1 10A 1.50
Gl1 touch button red 6 for £1 25 Panel Mount Bulbs & Neons £1.50
K30 full remote Dawer Ass with 3 10A £1.50
1.C. £7.00 5 g
K30 VHF. UHF Dawer Ass £6.00 2UED rediyellowlgreen A
BY298 3 amp/fastR 20 for £1.50 20 Large LED Red £1.00
BU126 10 for £6.00 20 Small LED Red £1.00
BU205 10 for £8.00 10x20 Turn 100K Pots £1.00
BU105 10 for £6.00 100 Transistor £2.50
25C212A 10 for £8.00 20 Convergence Pots $0p
BF458 10 for £1.00 10 Thermiston 50p
BDI136 10 for £1.25 20 Slider Pots £1.00
BF224 20 for £1.40 ) Presets S0p
OA% 40 for £1.00 15 VDR + thermistors. degaussing. HT,
BYX10 100 for £4.00 etc. £1.00
KT3 mullica 8 10 for £7.50 40 glass reed switch £1
50_ Ceramic pndeqscrs £1.50 10 gress to make switch 70p
Mlxeq Mounting Kit for Power 40 Pots £1.50
Transistors 50p 5 Tube Bases £1.00
300 Condensers £1.50 1,000 Diodes. Condensers, Resistors on
300 Resistors £1.50 Bandolier £2.00
150 Electrolytics £2.00 Lucky Dip 6 gram £1.00
15 Bulbs 40p Jungle Bag 5Kg £5.00
Antistatic Discloth 5 for £1 20 Knobs £1.00
100 Diodes £1.50 20mm Fuse Holders
v Chassis Mount 20 for £1
IN4001/6 100 mixed £2.50
EHT Diodes, small 20 for £1
SENDZ Cowmeonents
TO ORDER SEE BACK PAGE | 2 Mixed Switches f
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S Volt Mains Translormer 2 Am| S50p | Mans Isolavion Transformer (R.S. SO0V/A
30V Power Supply SOOM/A 4x211a 2,50 | Type) m cae £25.00
Pye 731 Power Panel £13 ] Rank Secam Decader Panel UIE & VIHE
OMPONENTS 6 Diode Universat T'riplers . . £3.25 [ T1ISA £13.00
NEW PYF 725 line O'P panel with L.O.PE. X Tripler £10.00 N
TO ORDER SEE BACK PAGE harm Mains Isalator unit for 70-80W. Ex-speaker £2 . (NEW .
NEW 20AX Power Supply Switch Mode £12.00 | RN GISEAREIRAN
Thorn Spares XK 323 I1IORN Slp new GEC portable chassis MI20THMIESOTH with P.B U / SR S el SRR S
New 9000 Decoder LX) Ty ——ro———— KO g) €10 GRUNDIG MODULE TVPES
9N Frame panel gy | 1 Iach 2A71S metal case wire end Ficld + Jungle panel far GEC 31333138 g1.50 | Tuner i AFTRX 1 OP TP preamphitier
900 Cyclops panel £1.50 | FARST/REC 200 | GEC 2110 Tine pancl with transformer $7.00 | Tuming board. Colour RGB 1 FD Board
SU/RSO0 timebase pancl 8 20 AX GEC 2110 tuner unut + 1 Panel €12.00  Deflection Board
BR800 convergence panel £6 | GLC Degausing Panel 800 with Pye/Chelsea Line op pancl £12.00 Kromltolts
8500 convergence panel £ | Pr37 £1.00 P\e 713 1F panel and tuner £7.00 Multi-Caps
400 Power supply £3 — Pye 713 Chrama E10.001 3507 300M + 300M € 00
1600 Mains lead, switch ” ; S !Ilml')lnim\fn:']nzev;( Lokl Pye/Chelsea Timebase panel with LOPTI £10.00 | Joov oM 6lip
3500 6 push button + cable tormg1.50 | 1Lt Spbt Diade and € ety | Pye 731 Frame Pancl £5.00 | 3507 a0M oip
TOOS TANPN 1006 S0vOA top . Pye 731 Convergence Panel E5.00  1horn 350
900 Sound output panel €l : L/';":]“r:‘ S Lotfeach pe £100 | pye 731 Chroma EI0.00 | 1757100/ 10003500 €100
3500 Focus umt L0 | s700 | Pye 73LIF panel + tuner EN0L00 | K F32N/2525/38%, €100
3500 Mains Trans gg | f Frans Dhulps ol Pye 607/203 Lane panel with transformer E30.00 | 3004 Wi+ 150+ 1K+ SUME
GISphit Diode £12.00 © VTR (KD BT ST D
3500 cut aus [0 1or £4 CVER20 Split Dyode 117 £10.00 Pye CDA 208 panel £6.00 [ 350y £2
3500 1F panel €20 T B ADAANE + SOk £ GO portable chassis + LOPTI 2114 New £4.00 | 47722013500 ~p
3N Frame pancl (XN i e : ¢1.5p | Thom 16131713 chasas 975150/ S0N00M 00N (03200 £2.00
3500 Line pancl £3] ¥ : - G4 Line Panel £12.00 | 250250063 50
W00 AT Drode 209 |1? x; Ilhnrln\l ||!I‘Mr‘w.m| wnhu 0 | 69 Power Panct £7.00 | Ts0mm 000 70‘;
Export 3500 1 panel €2 GEE el cay £500 OO0, 200 £1.70
1C board with set of SN74LS £1 = . T O T 167275y £1.50
D o s 6| GFC 21 I“ . €7.00 NEW MULLARD TELE1 25004 0p] s, =
0 Mullard A1 20% €150 | fyocoder Panel (VM6X1 £15.00 | 330070 S0p | srisaan B
50 Al pots SB[ b 169 1 ine Trans £3.00 S aLs T Vo Sp[ LWISOI0/37S £1.50
Beam timiter pans| €150 | o k i Panel 6101 £15.00 N T TS TAMARR TS 200
3500 Power pane o6y X Ve mono .00 | 17100 % 10 Mp| < -
3500 Power panel with Y 969 €] Rank mono TMA £3.50 Panel 6310 £15.00 3310 Hog | FSO200030v S0p
3 Way regulated sdaptor 240V 6V Split Prode | rans gr.00 | O8Tuner Unit + Panel £6.00 TIMIO0 <p lelly por Thoen 6044013 €«
7 S9V/300m A } €350 | USRS Rank 7522 "o | 68 Convergence Panel 37()/I1l|(i zbg LSO/ SH/I00/ 100 32080 £2.00
Rank/Toshiba preb unit Rank LLOP T 7‘)7‘,' £3 (late type) £12.00 SO 100 2 TOO/350 4 A ANHO 100275y £2.00
01354 go.50 | Jank 1) - - G Power Supph Ty || 02| a5 25w GEC 7y
o ArE o 7 5 89 £3.00 | (8 Power Supply - 1700/100 T8p| T ; (4
: l;nn'k.\lnt 3PB umt. '\« v 01T £3.50 | GK 6 Slopmg PBU K00 | 47,100 top 200/ 100735 £1.50
PG L BT o0 | o | o
vicap. GEC-Decar type £7.00 R::" '[ '”Ic Tan ::';: GX Chroma £6.00 | 007160 sgp o e heh
7 Push button tor CVCS 1T 8001\ who ) e T‘r‘ o £6.00 GILIF Detector £3.00 °p -
K3 12 Push button umt £2.00 | CVean S crro0 | G Selector gain module €3 Wpi T Panch
K I3 (Export) 12 P B u 2] [P i o0 | Complete € VC K25 Chasis (hoth ;gp CVE Y2 Chassis, new £30. complete with
6 Push button Umi Thoro £1.00 B o Y panels) £40.00 P | ntrfase panel
6 Push button Urnt fits GI-C QHE (Rl (O] .00 | LS ) e 15p| ¢V 820 Line OF Panel
AT b JEC Portable G1OT40 €3.00 | ALC V/Cap Resistor Unit UHE with 1€ | {37350 1evted SKV 25p 1 CVC20 Mans Pancl £2.00
Im::ﬂ:‘fm‘l-“n” ey | 111 Spht 1). ads 11 €100 | SASH00 SAS6T0 £3.00 | Y1250 25p| rIT <A 6 Push Button Ut £1.00
6 Push button umt PY1= 713 700 | 1Y panel "7 Fidelity portable €5 Z714 RANK IF Panel 6M112 1 E( 1/HK) Hp [ CVOUN2 New Chroma Panct £16.00
' £ 3 , § N
7 Button Umit GEC with Lamps €7 | F01 O PT & HETrns - each €2 SLA37H 22250 15p| CMA 10 £2.00
LOPT Rank 7763 €5 | Z9mB RANK IF Panels 17/2/11‘ ;l)p CMA 1 £2.00
i = . S 210 /250 0p | (MA £2.00
ains D s Triplers Export S SMEZ 21.C ¢ 20p 2
¢ zuu:‘a"\ld{mm Toppen gr2s | eve sk £3.50 | IBAI20SE TCA27050 .50 | GITo02s0y £.75| (MA 40 i
GRITR 1S watt 78 | Rank 12501 Trpler £200 | 7743 RANK If Pancl SR 60p | CMC 02 £5.00
Pye 731 31 504 27R sop | Rank HITCP A¥23 £3.50 | Laport 5 SMI17 3 LC s e neTer e ey | SEE I LD
Pye 3RS/ ISR 451 Sop | [V 25 30K Rank £1.00 | PIEATS0 4 SCUSMP 4 STy S| Sy .00
Thorn 17/ KS £1.00 [ 500 Tnplers £6.50 [ gcys03p £L50 | Ja00 20| hC 0 o
1202020480117 £1.00 (l_l”"]"‘/lll :{""'\ 3::: Pve GIT Front pavel with transducer. pren spl ome < s
ol 8 - - - '~ >
i SOOR-TKS <~0 3500 Thorn £3.00 Pye 6 button switch portible £1.00 3 TMASh 10p| MO 58 £5.00
:_“\':‘Kk T RaCd Mhorn g5 | GEC Vzeap VHF/URE tuner and 1F + 3380 20p| MO o £8.00
GEC T Philgw. Pye 25p | 9300 hom €4.50 | sound OF PC 0683 (Export) - £12.00 | 227350 MploMe 67 £3.75
7x 3% Thorn ' ’,;'; M0 CiE-C £3.50 | GEC Line O/P PC 659133 £6.00 | 300350 Hp| M 672 .00
Rank Foshiba Tube Bises 30p | GIC INA2S Tripler £2.00 | 2110 GFC Power Panel £5.00 | V30 SOp| (MC o8 £4.00
Universal Tripler £5.00 [ GEC Power Supply (Exporty — £10.00 "2’%: 7| Q1N (A £
Sprahers [VK 76/ £3.00 Gl dynanie correction panel £6 ;7()/1}6 7|;p i:::: :; :_;::;
~. o j 220/ WS S 3 H
P 25 watt 402 spesher & oneetetm |05 g oy e mnsnona £180 | Gve bront pand withsders Sy cve o o0p| CMD £500
cabimet £15.00 MR = Mans mmput pane| 0 1400 IS D ”
15012 speather. Kiwatis £12.00 :?‘““‘l"f’l“\""\. © LS ] CVC A PUSITBUTTON ASSY with KE3 B W 3900 20p CMD Prrive
ox4 Gl 25 ohm €100 [ runai R " shiders: complete with lamp assy + SOR/HXN 20p1 (CMF S £2.00
Sinxals 3 ohm tho0| |HIBOPve TR S| pors €14 | 3700pt400 Top| (M o0
»:X»‘ 8thohm TP 1355 (ar Pye 18 colour portable €40 | € VCY sider pots panc) Sop | 2240 Hpl CME £2.00
.gx.: ;‘; ohm S0p | BT 0ved £4.00 | CVCSMansonofl + S pots £ | 840 15p[ o™it 10 £1.50
h:~l e ::::::: tl7::1': BG 1] £3.25 | Universal Focus Fits Pye, Thorn and 1‘3/;:' iol) CMH 31 £1.00
D S . s L L1 I ) 2 QN
T 7t ohm £1 (Ii K I3 BG2v43 . .{J‘Sl) Deccie Units T i P (.MI§ 2 (unn.\u.d] tl,um
q 1 text uhirasome ree’r panel  £14.00 | Large Tvpe 75 Op| MK 30 tuntested) £4.00
Kx§ Rohm 1S watt Sy CUTE B arge ¥ Pl 20s0 0p| CMN 0 £1.50
% ohm :« oo }.nw te lamps on lead. Deces Small 7Sp 37/500 2 (V'MN 5 £1.50
Bt 12-14\ 50p or 3for €100 | RT3 Focus Unit 7350 | 1o rea RN e
16 ohm (20| r:.r [LX w' 200 f:)r £25, t'm K30 Focus Pot 750 | 4700 IE;': s e
16 ohm L Cdoueh wt sy complete AL TXT0 Focus Units €6.00 | () (47/1000 10p| CMP 10 £2.00
8 obm Gl \*\‘ I[::ln\\(unlu'r Sop | (VU 32 Focu Unit 75p | oo 10p| CMP 1) £4.00
4 ohm GH W cotls er.00 | Pedinty Focus Uit 14R-148 Jop | 0171000 10p| CMP 0 £2.00
.‘\gvl;rvx G ransiem Suppressors 245V o | 3500 Thorn Focus Uit €ho0 [ 4771000y 65p| (M LI £2.00
8 ohm for £1.00 '] Small for use with Spin 47250V A C Hop | CMS 40 £2.00
1S o G Sean Corls 500 | Drode Sop | INIK 1250 Xl G (i G
R T GULIHK tuner pots 12forsl | N1 Sop | 0 KHTHSO0 10p| MU 00
ap | oo o
1690 $x3 < ohm RT3 Iine OSC ramtormer g S0P |0 150 (ny o o0
K45 Philip 15 ohm ",\'. |K intra-red receiver o || 2 S0P 1 0 S0 Ii)s GMA £5.00
UL 1S 1 T 9 5 © -
(8D I e K3 dramer umt with 1€ -I\vlh “op ny1sn 1Spl GMC 1 £2.50
) g0 | 1Y £1L.00 /1600 15p| GMR o4 £5.00
Kr. \~I\W K30 drawer umt with 1C7 A a Sp | G R2002RY Spl IMN 2 £2.00
10p (Export) £10 I'horn 14/15K) ree stick Sp |01 2KV 20p| vea 20 £10
“‘”““““ !:’P K13 Al Sockets Stip | G7000 Philips Video Games Pachs “"“ IRV 15p| VOA 21 £10.00
S0P | K3 recener panel £8 | 11 tvpes £8.00 each 1"1:;/’%\/"\\ :;: ::1': i" :*::::
K13 line driver transtarmer S0, < e q g 3 Ao ! o
Biodes Pre, K3 G1C et Premams st | C1T drawer ASS 3 poty Mamns swiich Sn22KV 0p| VMO 44 4 45 €4.00
BY 127 10p| bw <witch g1 |and lead £2.00 | on22KV 15p| VM S £5.00
BY 133 10D | Decen 8O0 TF panel €5 | bane O/ panel GEC 2217/22182213 2n0/2KV 15p TR
BY 134 10p| NPNPNP ROV 6 Amp 1066 () P 22142226222722R €10 | 122Ky 1Spf . e 5
BY 1ot sop| |ON T : ZS00PK fop| Gl Ultrasonic Tetetey Handser £24.00
H s 2op| i . pair2Sp CLOCK DISPFLAY ey iige 1se] ¥ CH Ultrasome GEC Full Remote CAR3H/
h P 5 button touch wner BBCI/2 1TV I/2 G AC 00l P ¢
BY 179 40p| oo with 1c SAS SWITATIT €7.0 | 1 SEGAUDMAS £1.00 | yu20Ky 15p) (M1 I i
::: :;:; ff)p Control panel S <liders + mains 4000 thick film £2.00 (l]i‘::l»l(;l/nlfm :(ﬂp :S:;ﬁ::nl.uumcnl for Gl Hitrasonic !;I”Zm
BY 190 40:: '(“I“:\[ N —— ‘I'f(" DISPLAYS TROG/SK ;'g Thorm 4000 meert with 7 butions £5.00
i ouch button unit replaces old 6 ) Clock £1.00 . - 1l £14.00
3y 19¢ 3
g [ Hpl P €24 | 7yey Red LED sup | 1nEShY W01 pecea RC 12 £14.00
BY [98 10p1 ) ube base 4 hase unit for 820 Furo 5 . 78RV Topy
BY 20474 Wl e B A e | 2t TED RS S0p | RoRRA top| G Inira-red tull teletent £24.00
BY 200 80| GIC Line OF Trans & Rec Stick for | 2 Jgit ERD =18 with panel + 218KV 1p/ Kank, Infracrcd S g
B SE ap| L L a Btor | Mctasn .00 | Toooky 10p| Dsnacont ull remote CIV 626361 £19.00
BY 2007400 5P| O\ C 2025 73540 decoder panc €10 | ATHV63 D || AT T
3Y 210800 N SRS ccoder pane e s oy e :
:‘: ‘ll ::r'; ((\;: _:u/lz)vmnsundmmu panel . T20K7324. K2 260 TYTAST 66K 1830 £12.00
=S (TLLEAE CV O 20-25-30 Mams Switches 75 GILL Full remote 1op button asw £12.00
BY wum 4 BA/MUN brid s / 51 pane Y P : ¢ r o =
BY 2% LR |2: VO 45 11 panel £5 | Intra Red and Ultrasonie G11 Teletext Decoder Panel £30| GL Full remote repair service (exchange
BY 337 15 40k lmn\dmir S0P | RANK & ITT Mains Remote On-Off Switch (720R) . unit) £12.00
1Y 3300400 wp ! ”“z" S NESTIN £1.20 | RANK & II'F Mains Remote Switch 2865 ahm Philips infra red full remote 9 channel for 60
Ry 337 " fl . Mp | RANK & ITT Remote Switch 2800 ohm CP2IS £6.00
BY 354 ip| it Rlack Spark Gaps £L.00 1 (511 Mains Switch Philips ntra red tull remote 12 channel for 6
1Y 358 i Gl1 Line |)|)‘I\L'l I“_r.msfnrmcr 3Sp | 4 amp Mainy Switch CPae5 g|2 00
BY 208 Top| K3 Bront Panel Contral . GO Mzuins Swiich 4 amp Philips Key Pad set K 1 VK30
BY 200 o] Ay, £2.50 1 3 Mainswitch KT3K ¥ T lext
BY 106 Kg BTW 350 S | 1 TORN Rotary Muns Switch K IVRAT Full remote
RY 527 20p LELETEX DECODER G8 Mans Switch K I3 Power supply
BY #17a Tp| 1C SAA QNI K30 Thynstor 600/4 amp C106/2 Hitachi & button unit with resistor umt [ ast
BY 0 iop| 1€ SAA s G1l Preh Red LED P/Button for C 1 (h.mp veas mod £7.00
47 Top| 1€ SAA su30 RANK TOSHIBA Transductors TPC-20 SOp| GEC intrared 2236-20020
XK 2102 Ws 1C SAA S020 ete o0 | Mans § IT1 Long Type Print 78p| GEC push pad hand st button blobs 10p each
- ' Mains Switch Philip Long Type TAG 75p| Pye & Philips hiodset K T3-KW chason No
Intemational Recufier BHT Diodes GTT/HV3 6KV 3 for Ng Mains Switch GEC Long Type TAG T8p | ROCMOI-RCSISO-RCSIT6-RESITE RCSITT
BAGION Stud 19odes 0p  BIWUUSHR £ | Thorn 12 or 24 volt battery convertor for portable colour TV £6.00| Special Price £13.00
OA/TNNY Stud Diodes 20p  ISAJTIPNP P 1op Fape Heads RiPlay. Back Mono/Sterco £L.00| TTT Hand Set with 1V Teletey VOR - £1




Tuner Units
ViCap Rank UHE Z776'H/Unit 6
g = SAB42(M 3 .
V/Cap Rank VHF Z77317nit_ £5 S E N D Sl £2.00 | SNT6033 Mool 25
D S COMPONENTS SAASIA £12% | SNTlieA £1.00
R on Pancl £2.50 . N 9/\/\%{)!’ o St SAN !
Gc" 6 Push Buton Uni i Shoe[g? B,',Sh°ps'e' nton, AR ol NG MIE2955 o
I'T 6 Push Button Unit £6 ryness, ESSEX $S3 8AF SAASON £ SNZOIAIN LTS Mp
YECCA 6 Push Button Unit — £6 f SAME D,AY SERVICE SAASGH) U.g) SN76.2260 Samikson Diode 3p
GIECor Hitachi 0 push button: All items subject to availability. SAASHIA S || SR .
¢ ) Comersion : No Accounts : No Credit Cards SAAS(S (3.5 ::;?WsN Philips Cartridges
ELCHH3 (Ex Pancl) oioe ';%séﬁ's%m\?;/{_:heq” with order ;QH:RZ)P SNT63 32N O A £6.00
ELCL NEW ot o then £1 Postage SAE 1139 SNT6SHIN Ui £6.00
ELC200 £4.00 Add Postage for overseas S SNTost0 Chie .00
H_( 3:: ;‘ £10.00 Callers: To shop at 212 London Rd gA’;ﬁ‘;’, SN76350 4 £6.00
LC2006 NEW £10.00 Southend. Tel. ¥ ” S SNTG3E Transi
QLS Fumer VICap ety Alter Open $-1/2.30-6. GVMT + school 333,25 33;,9,2:1 on offici AN SNT0STO Transistors
Uiy e headings add 10% nanding charge. | LIl N NS 15
VIM(VHF) | 5':‘: TTORN O 4P.B. Mech. Tuner | BTTS22 r eI §N7N:4:\4 ACT06 i
VT (VHF) 00 PHORN 1500 4P B, Meclr, Tuner | B0 L0 | TATIS S ‘ ACI2H -
VLA £5 | THORN 1500 3P.B Med nt. BIT6016 £1.20 | TAAJ0A SN76620AN ANCIY L;p
s £ | THORN S0 1013 Mo Tunr :Sl TONIRML2ITE  £1.50 TAAITY SNT0006 ooy 1%
U331 UHE . THORN 8iKH) 4P B, Mech  uncr SIT6218 £1.50 TAAST) SN7670SN ACI37 El)
U2 (UHTF) G || TSR B e, Ty oo | TANelB SNT6707N ACIS] I
Ua1T UNHF B | Alaew & hoved £4.00 each oo | Jaren SNTOTORAN ACI3 =
AT ET00 |5 e CAJTUAL: st TAAGHE SN76720 ACII8 Pl
uner gro.g0 | Dty Lines 5 Sop | TAAGH Tpace s 15p
1435 Thorn €209 | D1 20A 8op N CAZCW . & UATRIPIC ACIS2 15
ELCIH3/06 N 5 DLOOELOO | CAI70CT AT HORE BT 2 N 5p
ELCIH3/06 Thorn o0 | O8Ol Type) o AT A TATIT AL AN 15p
?Jnlml_l VI up Mitsunu Do €100 CAYUAF TATI20P BTI38/10A ACIHIK 15p
i lllf £4.00 | DL7IO oo | (AL TATAISAD BT 40 ACHY 15p
St e300 | UDLTI : Jp | (A0SO FATO0T AP TBASHIO Al 15p
l’, H'” £6.00 | KT 3 Lummence 75p CA3URO) TATHOP TCA270 ACITOK 15p
M‘I{“ ble f\ otary kaners Sanvo & Luminance Delay Line (CVC 45) CA3IAT: TBAL20A TCA2TO ACI7RK 15p
sumi UHTFE " | 10x630ma fuse Ssp | CAZI2 TBAI0AS TCABH) TR 15
NSEUHITVHF Varicap (okd 10X2A fuse PO PRSI BA 1 0SA A ACISH 15p
S £8.00 | 10X315 fuse wp | Az TBAIOR |0 ACIRTK 15h
Monfit FIVITF (new type) 8,00 | 10XS00mA | CBiie TBALS dop | TCATOS ACISR 15p
B3I Fidelity V/Cap T/Unit 101 amp ol 2:‘)‘4:’;3** BT -;"(;.p ,{_E,Q;EL\O AGTR 15p
€6.00 | 203 1S ASF 9 g S0p ) ACY 2} 3
nmmil""«];[ I;ANI 1. with R s uses ul_Z) DM7492 H;m:m}() £L00 | TCASN ADI43 ;Lm‘,’
IR | cursors NO Co-Ax Belling 1ee Plug 12p | Hatse TBA1200) [ | oA Al 50p
nu,\( ||| 2% Turn Pot “_i“"’ Co-Ax Sphtter g cron | AL TRAL0C i’l’ TCEPT0 ADI161/162 pair 40p
132t on panel g | UNE Modukaor CCIR B0 | A TRAIRI el | TCELICO AT 25p
Tuner uplt Viis Syhania (1R 0| Totra Red Emite Diode 3 HIFF4001 TRA23I L0 Ao T 25p
Videon M'TS & 2.5 | NE2S01 Small Neon Lumps GEC HBEAOH AR TBAYSQ b | TDAINA s £L.0
Muilard Video MnduLm,r ;til"'l""l“ HIEF40531 TBAI6O crop | DAL e 25p
/\{/pludmm video tape reeorders., u ard S Watt Amps LP1162 HID3SOOC 1BA396 75p | TDALOA Al 1('p 5
i is, video games., closed Gl 75p | KS731D 1001012 TBAHP €00 | TDAIOIST BCI01 HHE
~u§;l»lllllu1 VLR system. Data T.V. Tubes 1.A3220 - TBA [+H0C L0 | TDAL03SS Hl)ilyl7 30p
MO Sound €10.00 | 127 A31/300 | htach €10 | LMIOEIN IBALRIO €00 | TDAL72 BD30 il
V100 Souad Tuner Kit. TV 15 ABRATOW Tlitachi ; IBAS20 200 | TDALIST 3 30p
il 1lhu fatest desin 10 fow | 187 Hitachi PIL tuie with sce &8 TBAS3 €200 | ThHa 3] B0 p
-uld‘.m‘nll::: with DNR. RF um{:m coils 470 K(‘B"’-l’l[‘zt‘()v;"h scan . I BAS i‘l"lI: H;QHZ;: Jp
Syhvama UTH F47201 Lh-(l) 10" Black and white tube sean - TBASSOO “:75 'I);\I’(l' p
R WIS go.00 | S & ne trany £6.00 JEHEISY €00 | TDAIRA w
matt Tuner DX 175-220) ” Lubes Ty g €150 [ TDAI3GS 3
‘Auln Changeover BEDE £5 147 1107 Tubes Type INGNBS €12 “;Q:“l\ 50 n)j"'““" ;::p
ll)‘ll" -I)hﬂl n Funer on Panel  £7.00 llll(‘Ll"«lN.'d Circuits 'l‘BAfﬁ: o iRty :Wg
PPD-T swateh Black ko ACTO03 £1.50 TBAGT3 £200 | DA Stp
hassis of PCB mount 4 AM25ES23PC 18 »”5' 7’{ £1.00 1DA2010 BDOT6A 30
each or 40 for £1.00 | BAV) 0p | MC 02 JLHAZENS £1.50 | TDAZI0 BDOTS S0
BF69 10p | ISKA0A P | MCHOT3 BATIK £1.50 [ TDAN BD6SI 2
3op | BCI07 10p | BC436 10p| MCHu16 e €150 | TDA2S2S Bh&y7 20
2| S 109 | BCIoh 2| Moo L 1BANK Sip | IOAT) BDR2, o
3 ; 10p | j3cion SP| MO0 IBAKIOAP o0p BDYR i
I5p | BCHW 5 N 10p | 2o, I'BASIOS ol p
. 5p | 3o MCI738 RIS 60p BDX75
10p | BCIL3 1op | BCH03 10p | Mi:atsos TBAR20 P BDX (20
8p | BCI BCATS 10 Maose THASK : PR £1.25
2 Ji}e 10p 3 P | MI23I ] ) £1.00 BI115
20p | BOI Top | BCS2T7 10p | 6 TBAXN €150 : w
3| Bty 1y | B 10p | M2 S £1.50 wn
IS:: BCHY 20p Lop | ME2301 Hi/t:k”o £1.50 Z,I))B
2om| BEI2S 2p lop | ME237B of| TiEAE €150 | TDAK 2m
25p | BCI26 10p 10p | MITISB TBAYAK) €100 | TDASX 20
5p | Bl 10p 10p | MI239 TSR £2.00 | TDAZR &
Zp | BCI30 B lp | MMS3%7 I FDAZ60 2
25p | BOI4 Hp 10p | MMS6H ‘|'yx\1xw§§:?) £1.00 | FDAB0 “’)g
15| BCI33 25p 29 Hp | MM3840 LR £4.00 | TDA26HA 5
1p BT oo BNy 10p | MMS290N-4 gl £1.00 4 TDAZOHAQ 5::3
. p 25 53108 £1.00 A6
BSSOR || S 10p | BOX3236 Par 75 MR £io0 | ThAZ 2
o | BRI 10p | BOX32 25p | Nodln .00 | TDA60 2
“;p BCIS3 1op | BDTiG 25p | NEBSSP Top | TDA26K0 ha
10p| BCISS 1op | BDI2A Sop| N £L.00 | TDA0 e
i-7p BC 157 10p | BD 124 (metal) 6p | 1 II)XX‘)XU( TMSY902 £1.20 TDASY3 10p
|ss‘<2(x o Beia Top | BDIY 23p| IL.- reelo 75p | TDAZIN i
I 7o BC15Y 10p | BDI3L 3op ovmx) UPCS601H £1.00 | TDA3SN o
¥ _“:p RCIo0/ 16 12| BbI3s W0} Ortn] UPCSRSC €100 [ TDA3S710 200
N9 S| R 10p | BDIXS 25p | SAAGH UPCIO31E €200 | TDAMI0 208
N2 ;‘P BC172 10p | BD 136 3p | SAAGOL UPCL353C .00 | TDAYO3 10p
BNao fp| BOIT3 iop| BDI 30p| SAA 020 UPC1306C €100 | TDA3SIAO b
SN2 Bpi BCLS 1op | B0 3p | SAAI02 L Sp | UPCi36s 20p
3N3055 «’P BC 183 10p | BDIT0 25p | SAAT0Z UPDBIHIOHC £ FDAI0B 1op
AN3s06 | B 1op | BDIS £1.00| SAALO2S SNERE S0p | SNZ4LS 125AN 4p
ol kan 10p | BDIS3 Tp | SAATOT3 S L | SNTALS 23 2
& FaEis 60p | SAAT073 SN £ | SILASTo 20
10p | BD2 op | SAATTS SR €00 | SNT6SOING =
20p | SAATI24 INTATIN £l SNI16862AN Zip
30p | SAATLZ RN €1 | SNLOWOHAN 15
30p | SAATITS SN EL00 | SN29764AN 1op
20p | SAALLT6 §N7477’N T0p UAT2I 10p
30p | SAAL2S0 SNTSTIRAN 20p | UAT300 10
Wp | SAAIZSI ANEATIAA ELO0 [ RGPHG 4
Wp| SAAITT SN76003 £ | MPSATS 50
15p [ SAALT0 SNTOOTIND £LO0 [ MPSA4R p
30p [ SAA3027P SNTRIIR €1.50 | MII300S wp | BE302 3
4 S0p [ SAASA RN €100 | MIESHT sp | BE363 is
p| SABUL SNONN £L00 | MIEN0 Tp | BT 15p
2630 B 20p e LMLl €150 | MIE6o0) 35 | BEWI 15h
Ky 5 E ) e ~39 = 5
heat sink o 50 ”(le 208 S-SMH/ 15p N .. =0n IV Crystal II;FJ‘I):: 1p
2L 2| B 20p | Bilissn 3 {10 Hear Sink 20 for £1 | 155 Bri22 o
J . 2 X < P 44336019 22 5
,2]?!)3307 Sanyo B8 ;.:p N S | 20XTOS Heat Sink €1.00 | M1 BF423 :EB
: 0p | BCIW 2;:; sk il VC U power supply e gllj-ﬁl:() op
BC327 Sop | D0 P 1 board £1.50 | GIE Py III’I S0peach | e 20p
BC328 30p | P00 Plasie o | CVC 202 me S IR B,»}{* Mp
BCIZRAM paue Job | Brive Metl 6.0 | pancl A g0 LM New T RS Sop
BC P BTILY - & 2. d -od 30p
Wp it £1.00 | BIF469
BC i 131420 b . - X g
gcu§ 30p | BRCu £ IJV'(M(‘,'”‘\ Filter 12500/ | NEC a7w312 o0 | BEIT0 }:g
BCatoh 15p | GIt Thynstor «; 20 to 25 chassis SOp | Line Tran ln{\lcr In Case BE4SO gﬂp
B30 B ™ oop | Pous 10k with Switch 25p D Ty wp | B1807 How
Al 15p | MCRTZ 0 T ;:;"“l” howith § - 2 || B 10p
o 101 - - ublard Surtace Wave g .
BC304 W [ rmiton Mullard Surfiee Wave DI - 1.C. Holders
BC413 P | GR Degausing o |4 ! olour .- DIL DIL — O
B4 H 200 | Vi S8 | g 3 | TV Filier Wp | 40 Pin x4 N BEaR Y &
i 10p 20p | ITTP7206312 T Mullard Surfac 42 P x 5 4 RS £1.00
K 10p BRC-M-200 30p | PLIIS AOR p | Mullard Surface Wave R Pin x 5 N I8 Pin x W £1.00
/?\ 15, | G 30p | BRC-M-310 S| P 15p | Filer RW 134 Colour T [ i Bp 28 P x4 £1.00
281200 {2.08 BCA3S :1% KE(( 1;&1(‘) o 0}, L):\g'au\mg Thermustar (fits most 2 _(r‘\lllf‘lll.lcl 20p | 24 Pin % 3 :772:: ]f Il)’}n (X lll() s0p
B ets) op | GH Line Scan [ERY | 0 D) GO each 10p
G . o o N L .
FC Double Thermistor 25 | P.CH. €100 | 1% o 10 zm Q\B Mains Switch
30p




