


MANOR SUPPLIES

MKYV PAL COLOUR
TEST GENERATOR FOR TV & VCR.

TEST
DEMONSTRATIONS
AT 172
WEST END LANE

ST asRs

®sesersocan .,
®essesessne

% 40 different patterns and variations.

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

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

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

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

Chequerboard.

Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.

UHF modulator output plugs straight into receiver

acrial 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 (107x6"x2Y4") app. £8.60

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

Built & Tested in Case including Sound Module  £108.00

| SPECIAL TEST)
REPORT : Post/Packing £2.50

‘TEL LVIbl()N‘rAdd VAT 15% TO ALL PRICES
J

DEC. 1982

% Output at UHF. applied to receiver aerial socket.
% [n addition to colour bars R-Y, B-Y ctc.

* 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 £8.60. BATT HOLDERS £4.20. MAINS
SUPPLY KIT £4.20 (Combined P&P £2.20).

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

ADD
MK 4 (MAINS) BUILT & TESTED £68.00 + £2.20 I’ & P. VAT
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5.75. 15%

EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

THORN TX9 MK2/3, TX10, teletext

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

THORN TX10, PHILIPS G11 PRESTEL, TELETEXT

Mullard Units VM 6230, 6330 plus Line Coupler & Interface £38.00
p.p. £2.50

EXTERNAL TELETEXT ADAPTOR
(RADOFIN) with cable remote control. Fully tested. £150.00 p.p.
£3.00. Plugs into acrial socket of any T.V.

BACKIEED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS
LOPTs, TRIPLERS. PANELS. TUNERS, SELECTORS ETC.
SPECIAL OFFER Mullard/Philips quality UHF modulator (audio & video
input) ex new cquipment £5.00 p.p. £1.00.
I’lllll IPS G116 position touch tune channel selector units £16.00 p.p. £1.80
(can replace earlier mechanical selector unit).
PHILIPS G11 l’\NP LS (tested).
P;XWLF Frame, [, decoder £18.00 cach p.p. £2.00. \mn Pancl £28.00 p.p.
2280,
PHILIPS G111 PANELS cx rental (untested).
Power, Scan £10.00, Frame. Decoder £5.00 p.p. £2.00.
PHILIPS HANDSETS Ex rental. Teletext. Untested. KT3, K30, CTX, KT4,
K35 cte. €3.50 p.p. £1.00.
FERGUSON Video Manual 3V24 £8.50 p.p. £1.50
COLOUR MANUALS p.p. S0p.
FERGUSON 9800 £2.(
I’Illl IPS Gill U.i() K3 £3.50, CIX-L £1.50, CIX-S £1,50.
r ISC200, 164GB 1645GR, 4245G8 HA5GB. 6245G8,

U5 £2.00

THORN REMOTE CONTROL HANDSETS

TXY ULTRASONIC (3-button) £15.00; TX9Y, TXI0 Infra red £18.005 TX9,
TX10 Intra red Feletext £20.00, p.p. £1.20.

THORN ex rental handsets untested 9600, TX9, TX10 £5.00 p.p. £1.00.
TXY Ultrasonic remote handset transducer £2.00, switches 3 for t[ S0 p.p. S0p.
TXYIX10 Teleteat interface panel (1524) £5.00 p.p. 80p.

THORN TX9 Ultrasonic Remote/Control/Receiver panels. £8.50 p.p. £1.50.
THORN TXI0 Scries Facia Control Panel with 8 position Channel Sclector
M\ SO0 pop. £1.50.

TX9, TX10 Facia control panel incl. infra-red remote control receiver £8.50

h. £1.80.
lI lll()R‘\J TX9, TXI10 Saw Filter IF Pancl. £5.00 p.p. S0p.

TX9, TX10 Remote & tumng control panel (1515) €10, <0 p.p. £L.80.

SAW FILTER IF AMPLIFIER PL U\Lll INER complete and tested for T.V.
Sound & Vision. £28.50 p. p. £1.20.
PAL DECODER KIT (Video to R(PB< for Monitors £27.00 p.p. £1.00.
PAL ENCODER KIT (RGB 1o Video) £18.50 p.p. £1.30.

TELETEXT DECODERS New & Tested Mullard VM 6101 £30.00, Texas
NMIT £28.00, KT3 Tested £30.00, Untested £5.00 p.p. £1.640
CROSS HATCIL UNIT KIT, Acrial Input type, incl. T.V. svne. and UHF
Maodulator, Battery ()pu.n«.d also gives Peak White & Black Levels, can be
used for any set, €12.00 p.p. 80p. (Alum. Case €2.90 p.p. £1.40 ) ADDI-
TIONAL GREY SCALE Kit £2.90 p.p. 4\)
UNF SIGNAL STRENGTII M| ltli £22.00 Alum. Case £2.90. De
“ase £8.60 (Built & Tested €48, 00) p-p. £2.30.

CRT TESTER & REACTIVATOR KIT For Colour & Mono complete with
Case. Panel Meter Indicator — un be adapted for latest CRTs £29.50 p.p. £2.80.
Built & “Tested £49.50 p.p. £3.00
BUSH A823 Convergence, Ium Base Pancls £5.00 cach. p.p. £1.80.
GEC 2110 PANELS Sound £2.50 (tested) [:J . 80p.
GEC 20AX Linc Time Base £18.00 p.p

THORN TXY Pancls ex factory tm snnall spares.  Inciudes LCs &
Semiconductors ete. £3.00 p.p. £1.80.

THORN TX? Pancls \«ll\’.ILkd ex factory for spares inct. LOPT & Mains
Transformers. €10.00 p.p. £3.00,

THORN TX9 Pancels ex factory \(ll\dLLd complete cond. £20.00 p. P £3.00.
THORN 8000, 8500, 8800 11 Decoder Panels Tested £10.00 p. p. £2.30.
THORN 8000/8500 1F/Decoder Pancels salvaged £3.20 pop. £ \U

THORN 9000 1#/Decoder Panels Salvaged. For spares £2.50 p.p. £1.80.
THORN 9000 I'rame Time Buse £8.50 p.p. £1.80.
PILELIPS G8/GY [F/Decoder Pancels for small spares inel 1Cs €2, %)J) p. £1.60.
PHILIPS G8 Line Driver Panel incl. Equalizing Coil. £L.00 p.p. 60
GRUNDIG 8630 Series Vam.lp Tuners £5.00 p.p. £1.00,
U321 VARICAP £7.80 p.p. 80p. Makers Controls HITACHT 4 POSN £9.50,
BUSH 4PSN £4.80, I); ‘CA 4PSN £5.80, 6PSN £6.80 p.p. SOp. cte.
BUSHL ' FOUCH TUNE™ T20/22 Series Fascia Umit £7.50 p.p. £1.50.
VARICAP UHF-VIF ELC 20005 £9.80 p.p. £1.00.
UHF/625 TUNERS, many ditferent types in stock. DECCA Bradtord S
position. MULLARD 4 position £2.500 JAP Rotary £4.80 p.p. £1.80.

'V SOUND IF Pancls £6.80 p.p. £1.00,

LOPTS New and guar. /P £1.50, Bobbins 80p.
FERG.. HMV, MARCONL, ULTRA

I390 1591, 161216131712 .0 . €480 R.B.M. 1207122 PRV L X
FERGUSON 3787 (Normende) . . €980 ROBM. 1200122 Babbin . £5,60
THORN 1600, 1615, 1690, 169( £9.15 DECC. /\ Bmd'md(\l e Mod Nojy L €8.80
THORN 300350 SCAN T . 6.9 2 . E8.80
THORN SO0, 8300, 8800 . 1280 £16.00
THORN YOO 090K 0 £12.90 £10.60
THORN X9, e L E12.50 .. £9.80
THORN [X10 £16.50 £8.80
SPECIAL OFFER £9.80

DECCA 1700, 20012020, 2401, 2420 £3.80 . £9.20
SEC 2 Jumor Fineline ... ... L £2.80 L E8.80
PHILIPS 320 . . £2.80 £10.80
RBM AR P 2. U £18.50
GEC 20282001 2100 I, 2% . £9.80
PYE691-7 chasstypeonly . . E5.00 £18.50
PYE 713 715, PIHILIPS 570571 . N‘ Xl) £21.00
PUILIPS KY . £21.00

OTHERS AVAILABLE, PRIC I;S ()N REQLU I
TRIPLERS 'ull range available. Mono & Colour.
SPECIAL OFFER FRIPLERS
THORN 300073500 £2.50, PYE, 725/731 (4 lead) £1.50 p.p. £1.20.
THORN 1500 5 Stick £1.50, 1500 3 Stick £1.50 p.p. M{L
6:3V CRT Boost Iransformers for Colour & Mono £5.90 p.p. £1.40.
THORN TXI0 focus control £8.80 p.p. Sp.
LLER

RS WELCOME AT SHOP PREMISES

C
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
Goods available it in stock immediately over shop counter (Mail order

between 3 days and 1 week from receipt of order). ADD VAT 153%

Telephone 01-794 8751, 794 7346

MANOR SUPPLIES
172 WEST END LANE, LONDON, NW6 1SD
NEAR: W. H d Tube Stn. (J bilee) Buses 28, 159 C11 pass door
W. Hampstead Brit. Rail Stn. {Richmond, Dalston, Stratford N. Woolwich)
W. Hampstead Brit. Rail Stn. {St. Pancras, Bedford)
Access from all over Greater London.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON NW11 9HT
PLEASE ADD VAT 15% TO ALL PRICES INCL, P+P
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An annual subscription is the most
convenient way of keeping up-to-date
with all the latest news and develop-
ments in chassis design and servicing
techniques in the world of

ELEVISION




TEIEVISION

SUBSCR'PT'ON months months

RATES UK, CI, IOM, IR £14.00 £7.00
Overseas surface mail £17.00 £8.50
Air Mail rates available on request.

Please register the TELEVISION subscription(s) below:

Name

Address

12months (] 6 months D Price

I'would like to arrange a gift subscription to the person below:
(Enter your own name and address above as Donor).

Name

Address

12 months D 6 months D Price

¢ | enclose payment of £
(Cheques payable to Television)
* Please charge my credit card account the amount of £

(T T I T T T T I T I I

Name and address of cardholder

Name

Address

91

— GIFT SUBSCRIPTION MESSAGE TO RECIPIENT

DETACH HERE
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COPYRIGHT

© IPC Magazines Limited, 1987. Copyright
in all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or in
part is expressly forbidden. All reasonable
precautions are taken by Television to
ensure that the advice and data given to
readers are reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it. Prices are those current
as we go to press.

CORRESPONDENCE

All correspondence regarding advertise-
ments 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 £14 in the
UK, £17 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

Send orders for binders (£4-50) and indexes
{vols. 30-35 only, 75p each) to the Editorial
Office, Television, IPC Magazines Ltd.,
King’s Reach Tower, Stamford Street,
London SE1 9LS. Prices include VAT and
postage. Add 60p for overseas orders.

BACK NUMBERS

Some back issues published during the last
six months are available from the Editorial
Office at £1-40 inclusive of postage and
packing. Address as above.

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

Long-distance Television Roger Bunney
Reports on DX conditions and reception and news from
abroad. Details of the proposed W. German local TV
stations.

VCR Fauit Analysis
How to tackle a typical functions fault in an
electronically controlied VCR.

Book Review Chas E. Miller
Joan Long’s biography of her father Frark Murphy who
set up Murphy Radio Ltd. in the early thirties.

Versatile CRT Tester-Booster
This tester-booster uses switch-mode circuits to
generate the heater and boost supplies, allowing various
options in the primary power source, i.e. battery, mains
or bench power supply operation.

The Computer as an Aid to Servicing
How a computer can be used as a valuable store and
provider of information for servicing purposes.

Teletopics
News, comment and developments.

VCR Clinic
Reports from Derek Snelling, Les Grogan, John
Coombes, Philip Blundell, Eng. Tech., Eugene Trundle,
#_Jlicl;‘ Beer, Mick Dutton and William G. Lockitt, Eng.

ech.

Sony KV1810 GCS Conversion
Replacing those troublesome and expensive GCSs in
the chopper and line output stages with fransistors.

Test Report: Orion Pattern Generator
This generator provides a wide range of pattern
combinations to various PAL transmission standards and
is thus particularly useful for systems conversion work.

The Problem of Tape Damage Christopher Holland
In addition to listing common causes of tape damage in
VHS machines a particularly awkward problem with a JVC
HR7700 is described.

Servicing Notes: Sanyo 5000 Serfes VCRs
Some commonly experienced problems with the
VTC5000, VTC5300 and VTC5400.

Letters
Including servicing notes on the Amstrad word
processor.

Next Month in Television

The ITT FT110
These stylish sets are good candidates for resale.

Bless ‘em All
The Singing Serviceman and his customers.

TV Fault Finding
Reports from Philip Biundell, Eng. Tech., D. Burke,
Michael Dranfield, Paul Hardy, L. Dinsdale and Roger
Burchett.

Guide to Coarse Servicing Chas E. Miller
This time ke Hodge looks into some interesting aspects
of the rental side of the business.

Service Bureau

Test Case 290

OUR NEXT ISSUE DATED MARCH WILL
BE PUBLISHED ON FEBRUARY 18

Steve Beeching, T.Eng.

Alan Willcox

Chas E. Miller

Colin Boggis

Eugene Trundle

John Coombes

George Wilding
Les Lawry-Johns

225




TRADE HOW TO ORDER
P V cou ADD 87p per order P+P (U.K.). THERE £S VAT ON P+P.
- - OOP'ELER ;iiga;vredregglrjcs?'llsg eégﬂ scaptlaéi serl\llice gg‘%(s AND MANUALS ARE ZERO V.AT.
) se allow 5 are despatched on the day we receive
£1.50 P+P (UK). Export orders | e Yo orger. I
104 ABBEY STREET, ACCRINGTON, LANCS MON-SAT el F')'s"n?? aisayr i E’; ag':s.c;f,azg"pgg;{,?:";,g'f;%ﬁrg;;;",:,q,}g;g’gg;gu
' _ possible. %  fai ici i invoi ive
Tel: 0254 36521/32611/390936  BB5 1EE. 9am-5pm e e ar E
Telex. 635562 Grifﬁn G F bycarrie} puhe +eVATvﬁ sen need is not listed — we will try to help. Prices are subject to
. V. d pto20K  change without notice. |
( or P.V ) (not Wed pm) (except tubes). supply an equivalenllc.e JEIBEEIE NP I
SEMICDNDUCTDRS
INTEGRATED CIRCUITS
AC107 BC549 10 | BF262 T
scor gi BC549 1o | 8e2e2 u g;&z)és :;1] ANZ140 391 | SWTGtSN 227 | TCAR0 3.44 | UPCI180C  1.84 | BA102 17
o u | S0 1o | B 81 | Raes 10| ou 3 | VBTSN 200 TCAS00 220 | UPCI18IH 162 | BAI15 13
acar u | oot D | Ze = ] oNGTE 637 SN7622SDN 2.72 | TCA910 220 | UPC1182H  2.95 | BA145 17
acion u | 058 o feeers 2 150 | anoeo a0 | SN7622N 118 | TCA940 195 | UPCT183H  2.48 | BA148 7
e a | 255 Io | Br2ra 2 | R M| o o | SNTeSIN 170 | TOAD 2.20 | UPCT18OH 366 | BA1SA 6
Boa7 053 = 15| SNTB0IN 249 | TOAI002 195 | UPCTIBSH  1.80 | BAISH 1
TR 5 30 | BF337 a AN7150 397 upc
AC176 3 | BC640 3 | BF338 n | R M0 meuiN 597 | SN\ a0 | TOAIA 250 e 120 | BN 2
AC176K 3 | BOY72 13 | Brass 5 | A2540 320 | aNe344 785 | SN76666 AOGS a0 | LoCTigse 4
: - 400 | BA318 25
28129 ;; ggngA 5 g:% gg 33‘32334 2-3 BAS21 2.80 | SN76530A by Ig::g?g gﬁgg ey bl R 4
Actr B | oDlnep 0 | Bt 72| fcatsozs 118 gA536 3.00 | STKO15 7.36 | TDA1011 4.00 | UPC1212v 1.34 | BB105G 30
AC188 35 gg: g; 50 | BF392 35 | RCA16039  1.18 cﬁg ‘;2 S%?iﬁy? 13.25 132}8'5‘? ;;g H%g} g¥ 150 | Vs t
ﬁ%}ii%’i o gg B132 @ gggg % ggm gg 1.;2 cazat 2 | STK433 565 | TDA1044  4.37 | UPCI217G 751 Bvias I
ADi43 BD133 [ CA748 45 | STK435 9.06 | TDA1060A  4.44 | UPCI2I8H  1.80 | BY184 45
Aot S B s 3: gcm 6041 84 CA1532 420 STK436 6.50 | TDA1062 1.56 | UPC1223C 2.20 | BY176 85
soter 4 poie S BE % CA16334 0 | cazone S5 STK437 7.85 | TDA1083 1.68 | UPC1225H 2.00 | BY179 63
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s | D13 = . s 89 | STKa59 950 | TOA1IG0 350 | UPC1ZeV 120 | Byigd 58
AF1 0 || B BF460 = BF462 86 | _ HAI42 249 ) g o2 s
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PR 1 B O A Bl T A RO i
! I 1. i
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MR BE Eimn slmmo e e SRIAR 4R  mee W R
: - 43 | TDA2006 :
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Bt 24 | o038 g | B0 % | eass MMS37ANNIS | TATI76P 250 | TOA2S24 2.5 | COMPUTERICS | INdoos 5
BC119 % | oo sep i 4 63 | mp37i2 260 | TA7202P 427 | TDA2S%5 400 | 74LS260 55 | INAOOG 10
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Bt W | goest B 146 | 70106 8 | mcrae 184 372 | TDAR2 290 | 5715 13 | INadds ;
B4z 3 | Boey % | BRcaiay o4 1| Mogzr v | Jaaee 340 ) TOAS0 384 | aracg a7 [ 12
B143 31 | ooase 2; ng 93 | 2N918 82 | Mc1330P 184 TA7210P 6.60 | TDA2541 3.84 | 4116 1 lNﬁg% u
BC148 o | BD508 % | BRves % | 2o S| MO13StP 23 | areal,  oA2 ) TDAZSGD. 3501 4s32ooN 30 | s i
6148 3 | thetn 0 | B 5 | Noo0s 2 | Mo 93 | TA7223P 374 | TDAZS76A  3.75 | 4164 160 | IN5404 1
BC149 12 | 80508 B | oRYse 57 | aNanse n | M 199 | TA7207P 598 | TDAS77 4T3 | 6 275 | IN5405 i3
B 157 )| B, 8 | BSRSS. 1% N0 & Mc:gssg 1.50 | TA7228P 5.98 | TDA2581 330 | 6522 4.09 | IN5406 13
B0 16 | oz 8 | ooy .8 | Aaros I 175 | TA7310P  2.78 | TDA2582  2.60 | Z80ACPU  1.70 | IN5407 16
BC160 52 | BD519 1.08 | BT101 1.20 | 2N3705 | MOMsSL 300 | TTERP  7m | T oae ot 0% | e 7
BC161 32 | BDS20 75 | BTI06 150 | 23706 10 | M2 oA 2%\ oo 6% | ZXEIS o= q
8C1708 15 | BD53% 8 | BTi08 169 | 2N3708 7 |Emmeoe 220 Tab S8 | Togso a0 | R0 8| Do Pupese
BC171 15 | 80536 91 | BT109 131 | 2N52e4 ML232 220 o Sop |TAmuA 23 | IR % | S s
BC172 15 | BD6Y6A 1.49 | BT116 - v 2% . s 20 | S 8
BC173 16 | BDOST—701 163 | BT119 Yo §ﬁ2§8§ ;: 3533 g.osg Tae0 230 %ﬁggg §'£ ralsa0 03 | S s
BC17; ;9 Bmg?:mz }I% gﬂg?/aoo ;‘3? 26337 L v 250 | TATOSSA 18| D0 272 | n g JEeA
8178 % | BD707 1,50 | BU104 200 | A% 53 | ML922 a9 | TomiZe 130 | O  Sar | o n
B 2 | B0 1] CHe 200 | on6107 75 | MLo2s 218 | TBAI2SB 137 | TDAZ7I0 - 567 | 7308 7 e
BCizzL 15 | B0 1o | suics 158 | Netoo B | Noooor  aa%|Teaiaor  va7 | TDAZ2OY 677 | 7812 78 | BZVIS Cl2/c241.24
BC184L 15 | BFi17 36 | BU204 50 | 25A715 1.98 0| T 3o | A 250 | i 8061 Famge 20
B 184 I5 | BEulY 3 | BUaDd 150 | BN . MS1513L 280 | TBA14406  2.20 | TDA3500 6.90 | 7818 8 | 82x61 Range 20
BC1es 5 | iz 2 | 8205 137 | 2500 L0 | uststsl 328 | TBAXS 175 | TDA3%60 600 | 7824 7 izl
BCto7 25 | Bz a7 | suoe L8 | 206 131 | s 850 | ToAe 175 | TDA3S61 666 | 78L05 gg | B2X79 Range 10
Bs 10 | ot | B8 TG | SCOMIA LB | st 534 | TBAMON TDAS62  8.60 | 78L03 g8 | L00my
86209 10 | BF160 3 | BUoad oo | mciy  aan | w0 ase | (BAMY 275 | TN, 3 | Ad 8 | my” " "
BC212 15 | BF167 24 | =BU e S50 | smsom  ss | (. ToA%0. 437 | 1908 5 | 353,
BC212L 15 | BF173 37 | BUWBIA 3.84 Sciaay 38 | smsoi0 : XTBM J06) 220 | DA%z | e @ |G
BC213 15 | B 52 | BU20802 210 528338? 553 SAAS012 2'353 TAS. 308 | ToAon ) w |0
15 %2 | Bu y ! i 295 | 7908
Bc2r4 15 | e 4 BU%(;;A 200 | oCiadg 167 | SMSX0 5% TBA52020{ 1.68 | TDA4600-2D  2.95 | 7912 % | ORDERS FROM
BCz37 1 [ Eere 42 | Uy 170 | 51 8 |sams030 825 Q) 133 | TDA9503 421 | 7915 98 |  EDUCATIONAL
Bz nef oo 3 | puaze 307 | Ition 267 | SO0 50 | [BADK 176 | TEA1009 185 | 7918 9§
Bzt 1o | BEiay 39 | 8500 290 | 0100 aw | P02 630 TBA560(Q)  1.93 | UPC554 263 | 7924 o |  GOVERNMENT
gggg; 33 3;}32 3 | Bl 248 | 2o Cia || S 7o | TBasT0 };3 H%ggggz g.% 7905 72 | LOCAL AUTHORITY
B 53 B 184 2 33% ;;2 iszcggfgs 1 SAS560S 2.07 | TBA641BX1  3.50 | UPC576H  2.60 ;gﬂg ;g ESTABLISHNENTS
BC01 51 | BF194/394 16 | BUB26 495 | 2502028 i | asees 2o DA e o 72 WELCOME
86303 33 | BF19 16 | BUW84 145 | 25C2029 o | S 325 | 25 | UCorn e
B33 3 | Brise D | s I || e 2.60 | SAS70 3.25 | TBA750 298 | UPCI025H  2.95 CDMMODORE ICs
BC30r 2 | &% 16 | BUXB 0 290 | Shoeno 5oy | TBAB0D 1.62 | UPCI026H  1.24 | 8510 CPU
gggg = 3;198 18|, o gggg?gé ; % SAS500 200 TBAB;SAS }% H%:%&H 2.52 | 6526 CIA Keyboard Int. g??
oy z | 199 21 | Mieuo 8 | 550870 (sony) 635 SL901B 700 | ToAROM 138 | Ubciomt 1.8 2309 Col Vid G o
BC328 18 | B0 | 130 | ect 270 | SL917B 9.25 | TBAB0 34 | UPCIISOH 426 | 6581 Sound Gone A
BC337 18 | B2 40 | #3000 %8 | pico 220 | SL1310 1.g0 | TBAS20(Q)  3.00 | UPC1156H  3.50 | 901225 Char. ROM i
B3¢ ) b 20 | MESig %) Mwisso 240 | SUS0 120 TBAGS0(2X)  3.25 | UPCI163H  2.48 | 901226 Basic ROM 65
gggﬁ; 2 3;529 38 | MRg14 © | TNi28 240 | SU4 ics %ﬁggg 1% H%Hgggz 270 | 901227 Keme! ROM ggg
Béser }g Br2o7 % mgzgg 4.85 | Transistor mounting | SL1432 3.36 | TCA760 2.30 | UPC1176C gg mmxxw 180
Boap 13| e U | MRaTo 455 l;u(t) ;206:, 103, SL7es4 205 | TCAZ70SQ 350 | UPGHZ 305 | Tmeer it
i 0AB 30 | sL49% 1.89 | TCAB0O 595 | UPC1178C 421 | 8701 Clock Chip 548
We cannot_advertise our complete range of products. .
__ DATA BOOKS (Zero VAT) T e o Ve 2 ol
it of A-Z/2N2S TV180 ! i ' Polye: istors, Wirewound o :
ALREIE 4] G el b e, CATALOGUE 2
© St ol 517 s oo S50 Gk ke Do o i be & i
- \ ono Tubes, Crystals, imi
TDV1 Trans. Data Dictiona Cables (post chgs extra), Aerial Equipment, Efé’méu COU m & llies
ry 7.50|  Plugs/Sock i dit
: g kets, Components for Sinclair, Amstrad and edition if it takes as Please ask to b t
Acom. Unisef Audio Range. long to write the next!! [0 0€ pu
i on our mailing list
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SONY SPARES MECH. REP. V.C.R. MOTORS
SONY SPARES Main Drum Assy  SLC7UB 192.52 THORN SPARES Cagstan Motor 3292/3V00/V01/3V16  51.45
Rewing Idier Assy  SLC7/CSUB 5.95 Drum Motor 3292/3V00/3V01/3V16/3v22 43.49
SEMICONDUCTORS Rewind Idler Assey  SLCGUB 414 SMP Reel Motor  3V23 3279
We regret the Sony price increase and Forward Assy SLCEUB 414 SEMI-CONDUCTORS Cassette Housing
apologise for any inconvenience Gear Kit SLCIuB 8.94 | o 4aso %10 Motor Assemblg' K)'7X) 10.32
oF 3.07 | Guide Pin Kit SLF1/C3UB 657 | Tl 9 118 | Capstan Motor V23 52.31
GHIF 182 | Pinch Roller TC-GEN 1.27 | 102 9 ‘)3 | Loading Motor 3V23/3V24/3V29/3V30 8.56
151555 "3 Pinch Roller TC204SD 1.84 | 190534 ™ 1.10 Capstan Motor 3V29/3V30 21.32
0056 KV1810UB 1.27 | Pinch Rolier HMKA44/44B 124 | AN V29 6.81 | Reel Motor 3V29/3v30 279
VIIN Kv1810UB 127 | Eheh o us Toka 15| ey oo A% | ooy ™ M o agava
- s Holder . a mi 4 78.72
1s%E-?254 A s g Lever Fud. Aty w2 124 Mo0790P ] e G ssene'yMoxorM 3V35/3V36/aV38 6.82
G629 KV1810UB 805 | Limitor Assy SLC7UB 307 | MCtons as | e Nasavaevas A%
B St B2 | b ek Sicrbossom 127 | fikioty oA iy
3 rake Assy 1.82 i
CX104A Kvigious 857 | Pulley Load Assy  SLC6UB 127 | DR T oo THORN REMOTE SETS
EX136A 923 | Thust Bear. Assy  SLCEUB 413 | IDhesz N 800 | 1723 Non Text T10 3767/3788 38.60
X144 SLCS/7UB 923 | Screw Cass. Lid WM2 2 | O eI T725 Non Text/ TXQ  20A2/2282/3781/37081/
CX186 SLC5UB 6.57 | ot Sern e i) || PUgET o Sragy o ARTISITION -
M51231P KV2200UB 3.07 | 2aner i i ’
Lid Timer SLC7UB 1.27 | TP112H TX90 69 | T731 Text TX9  20A4/22B4/37063/37093/
%ggg?m S };g; Threading Gear SLT6ME 127 | 501 ™ 343 | Stereo 10 37463/37371 20.01
I €5 ©7 Capstan Motor 420 | T606 ™9 38 | T735 Text 100 20A3/2203/3795/379/
TDA2578A 5.12 | ¢7 Drive Motor 4280 | T6071 X100 1.46 37003/37103/37353/37363/
ggg 1534!&1:907 . 07| Finch Rollr SLC7UB 096 | Jooe3 X Sl 37373/37953/37963 31.60
; ’ LIPD553C 164 V29 2076
UPD 547C049  SLC7UB 1118 SONY SPARES BELTS UPD75196 031 036 V36 1713 THORN SWITCHES
TLA94CN SLC7UB 6.57 | Beit WMR2 1.27 | UPD7538C 020 3v38 1.6 | gn/0ff Switch ™9 298
ggﬁ gg :11.3; wmel; Belt %ggn 127 | 10 Volt TOS v 8.74 1 OOt Switch X10 274
. ake Up - 1.27 Focus Unit TXt0 10.20
2SA 1027R 1.27 | Orive TC-GEN 121 i
ggé\ 1 13;5 SLC7UB 43 Bl Pull EEN 1\ THORN MANUALS (Zero VAT) gnx %w:)' z"" 37141 TX90 12.88
11 E Service Manual 1690/1681 . fay Tuner Unit
238 7400 124 | Capstan TCI3513650 127 | 3orvice Manual e 390 | (NotDrawe) 37360 X9 13.50
238 856 184 | FLfew 1o 157 | Sovce Manua %00 0| ot Drawey 73037370 0
a E Bervice al 7.54 /3737 .
ggg gg%c\ gz Capstan HST300 127 | Service Manual ™9 2904 {Io?umemg::uzrcl 38030 317?;0 2‘1”/:
3.07 | Take Up HMK3000UK 1.27 | Service Manual TX10 40.00 | 6 Way PB Assy 372214722/
25C 1034 6.57 | Capstan MK3000UK etc  1.27 | Service Manual ™90 11.30 6722/8000 Thom 9000  20.70
25C 1061= Fast Fwd-Rwnd V02850P 3.07 | Service Manual X100 11.20 -
2501986 3.07 | Forward V02850P 1.2 | 3Service Manual 3V00 .50
25C 1114 57 | Motor V02850P 307 | Servioe Manual V16 26.24 THORN TRANSFORMERS & INDUCTORS
25C 1124 1.27 | Capstan v 5ig [ [JELoenentliolS COR V22 28 9000 25.53
228 1316 8.05 Ewgd S%B@LCSUB . S envice Manoal o4 2842 [ra;TTransformer Tr;gg :Icscgg
25C 1362-7 apstan g Service Manual ) -
2 1o g)gmio  Sele o) e a3 |l Ko 24
A rvice Manual .50 b
gssg 1:}2‘“ g‘g Fast Fwd Idler SLC7UB 127 Servioe.ManﬂaI 3V30 14.91 | RFI Choke ™9 3.45
256 1962 1.88 Threading SLC7UB 43 | [Instruction Manual V30 2.65 | DC Input Choke ™9 15.36
- Capstan SLC7UB/CS 1.27 | Service Manual 3vat 25.84 | Mains Transformer  TX90 15.03
25C 2009 32 | Istruction Manual V35 1.63 | Linear Line Coil 9
ject SLC7UB 127 v o i
25C 2278 1.24 | Counter SLC7UB 43 | Service Manual 3VIS3V36 21.20 | RFI Input Choke ™ 60
25€ 2% ki 1118 | Fast Fowars SLTTME 127 | Eippement o 2
4.14 | Forward SL8000UB 1.27 i
256 2551 127 SLCUB 127 | Service Manua vz pa s THORN MECH. REP. VCR
25C 2785 43 | Fast Forwarg SLCSUB 127 e &
25C 3153 12 | Counter SLC6UB 127 ewincaLyIe 50
28D 257 304 | Thiaing Lol 121 THORN BELTSLAMPS A Coraol s 200 i
230 725 1118 | Relay SLCeuB 127 SUb Assemoy  3vezavonavor V1
530 73 2 caﬂ“‘" SLC6UB 1.82 | Counter Bett 1 32003VOU163V22 60 | Sub Assembly v 3V16/
25D 774 124 | B¢ PS-5520 el 318 | e hen Do oo R e 100 | Fast Forward 1gler  320213v00/3V16 “a
2SD 1164 127 Belt 300 279 | Fast Forward Tyre  3V00/3V16 ‘60
53D 1497-02 552 SONY SPARES SWITCHES muq Bett FOUMOIMVNVIGHN 528 | Pnch Rolier V92/VO0/VO1/3V16/
25D 1497-06 5.12 Sw_gS'ce wave) Filter Kv2022U8 1.27 | Unloading Beit 3292/3V00/3v16/3V22 60 V2223 7.30
- g Pwitch Chaninel l}ezg/EzN& 1340 1%:@1 Drum Mol‘)g',rw Beg'te" %VOO/@IWM? 2-;3 Stop Solenoid V16 1042
ower - . Cassette Pause Solenoid V16 16.60
P8 Switch SL8000UB 1.27 tan Bett V2973V30 1.62 i
SONY SPARES SUNDRIES PB Powet RV14/2060U8 e tﬂ:ﬂ{:.‘g %: %zzg/a\m g Take Up Idler Assmb 1\é‘())gﬁup to Serial No. o
UHF Tuner BT-871KV1810UB 48.35 | Sw. Power Kv2022uB 5.12 ding Belt V36/3V3 50 3V16 up to Serial No.
Boosier Artenna - SLC7UB 4079 | S Slte Reapoack SLaooau 18 | 1ape Spod O Sy : oup to Seria
. R T; /3V30/3v35/3V36/3V38 i b
RF Modulator SLC6UB 68.30 gx gg‘/g: ngEﬁUB g } % c: pgé): Benumh V29 4 1.;‘1‘ T Z%gorp to Serial No
Bution Stop/Eject  WM4 127 ke Up Ider fssmd Vi 1%‘5)% i 2
SONY REMOTE CONTROLS | ContolKiob__ SlG7us 17 THORN LAMPS fowin 19 Vi 0! o
. . 7 ewind |dler 8.52
) ) (o) o SONY SPARES e e 2™ e avo0 ags | Toke Up Tension Bt 323 80
SLC7UB RMT200 (IR) 42.60 MANUALS (Zero VAT) Casset Lamo Vi 153 | Holer Assombly oo OV 4.08
Instruction Manuals mpiHoklex vi 50 o e
Cassette Lamp 3V2 1.95 Smi V29/3V30 2.12
gtggﬂg @ “; Lamo Holder V29/3V30/3/31/3V32 & rilncn Roller | 3329/3v30 8.66
i Cassette Lam V53V .
SgNY SI:)ARES ST 14 | Gosere B e Wl 5233"'&?55% ley 3V2913V30 60
VIDEO/AUDIO HEADS - Assmb 3V29/3V30 20.85
SL6UB 172
ey |y ne | maee o T DI b
SYA-676-104-6A Service Manuals ) &x: gmm @ ErEiLy 23 Caggbﬂousm Assy 33%@2’3\/38 sgzli
) rep 49.39 | HMK3000 8.25 | (pper Drum Assy 3V16/V2324/31/3536/3839  35.94 | Lower Door Spring  3V35 60
Video Head DR3-21R SLC9UB 49.39 | Kviaoous 8.25 | Upper Drum Assy 3v29/30 3594 | IF Panels IX10 23.52
Video Head DSR-35ASLC20/30/40UB  49.39 { SLC7UB .23 - Cassette Cover 3V29/3V30 434
Video Head DSR-36RSLCS/C67UB  49.39 | SLCSUB .z TX90 Battery Inverter TA127 £37.81
Video Head DSR-43A SLB0OOUB 4939 | SLCEUB HE SMMES | THORN SUNDRIES
Head Record- PP128-3602C/ SLC6UB MK 2 9.23 P.V. Thom 1591 Speakers TUNERS/MIXERS
Playback GEN 17.27
Hoad Record-  161-36020 : Thom 1500 conos M Boonter o b8
Playback TOHMK 535 | PHIUPS — CTX Thom Focus Conlrol RF Converto V29 50.
CTX EHT Leads 7.36 CCA - 6 B Emrn B i Iaroome?r V313132 e
DE ~ General Thorn 8500 Focus Unit ~ 4.75 uner ) 38.12
Thomr TX10 Focus Unit 10.20 | RF Convertor V35/3V36/3VI8 36.08
PHILIPS — KT3 PHILIPS K30 Components 390K Frame Control 59 | UHF Tuner V39 21.87
116 40025 Dual Posistor 1.80 101 20561 Focus Unit 3.68 | Bridge Transformer 1.97 | 470K Line Control 59 | Varicap Tuner TX9/TX10 16.34
124 70347 Main Electrolytic 6.50 EHT Lead 8.30 | Decca 30 Width Cont 50
190 70161 LopT ™ 36 278 1708 Owio e | 08 Seeaker a8 FOR ALL YOUR
. In; W, A
Tripler 1250 276 10781
276 80198 Sefect Unit 933 16.67 310 27455 Prog. Select 13.10 DECCA - Manuals SPECIFIC COMPONENTS
'2)1601‘0673 On/Qff Switch 3.84 Lﬁo& Iales logﬁ early . Decca 80 5.35 R ’ N G
5 un Switches T
212 20648 Lum. Chroma mk.1 31.09  paners
212 37538 Lum. Chroma mk.2 19.80 212 27525 TMS 1000 (1234)  17.03
%} %@9 gg?n;aPn:fI‘e’ }%g 212 27593 Euro Decoder 46.00 | PHILIPS — G11 Sundries | PHILIPS — G& Sundries PHILIPS - Manuals P v
212 21114 Power Panel 2148 K30/35 Sound 12.50 |47 pot with switch 85 | Knobs sm. or Ig. 50 {Zero VAT) a a TUBES
212 20617 Line Frame Sync  26.49 Line Lin Coil 3.80 | Rear Convergce Fanel 23.00 | Phifips  G9 4.20 TEL. 0254
21164 PHILIPS — K35 62 pot RGB 6.75 | AFC Unit 8.82 Git 3.90 .
212 20649 Maws tnout Rt o6 3035 Soun EiejScafhanel L] K30 39| 36521
212 27445 | F. Module(v321)  16.60  Panel 12.50 | Power Panel 41.06 KT3 3.90
azzrme oy g L Oraver 1000 | Timebase Panel 37.50 PHILIPS 32611
F. ule . 35 Remote Txt. Bridge Transformer 2.35 -
212 20796 Sound Paneﬁ 10.20 Slim 26.51 | pw Correction Coil 1.95 Video Heads/Tape 390936
Final Anode Lead 3.20 | Philips V2000 Head ©4.00
PI ease Focus Unit 6.80 » 1700 Head  64.00 PYE TELEX: 635562
39R Resistor 70 | LVCI700 Tape 120 17.50 | IF Gain Module s.00| GRIFFIN G
ASK IF YOU DON,T SEE RGB 10G plode 69 | vCC360 Scotch 6.33 | CDA Panel 20.00
IF Panel with V321 12.00 | VCC480 Scotch 7.23 | 731 RF Choke se0| FOR P.V.
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FIDELITY — Semiconductors PLUGS AND SOCKETS ANTEX VIDEO PINCH ROLLERS
P v T BE ML923 2.21| Din Plugs C15W Iron 240V 6.20 | PANASONIC  NV7000 4.35
s Wa SL4% 1.77| 5 pin 180°7240°360° 20( C240 Element 2.75| S0 I ]
TDA2270 1.65| 6 pin 28| Bits 102, 106, 820, 821 1.10| e TCE3V00/01/06/16/ i
0254 36521 TDA3330 221} 7 pin 35 CS17W Iron 240V 6.40 "
TDA8180 4.00| 8 pin 56| £S240 Element 2.75| JvC o S so
32611 BC638 33 Chassis Sockets DIN Line Sock. | Bits 1100, 1101, 1106 110 | aen ] 06
L5080 1.771 5 pin din 180°/240°360° 28 | XS25W Iron 240V 6.50 | HITACHI VT5000 435
390936 TDA3810 3.86 28 28| XS240 Element 2.75 | SHARP V63006500 4.35
6 pin din 36 28| Bits 50, 51 1.10
7 pin din 36 30| Temp Controlled VIDEO BELT KITS
: i 8 pin din 64 55| 30W Iron CSTC 16.95
L:';TACHVGEC - Semiconductorsd FIDELITY — Switches Phono plugs 12| 40W fron XSTC 16.95 | EKIT 1Ak Ui
sm%osjz ig 8“%2 st . 94| 2.5mm Jack plugs 11/ Unit TCSUt 68.95 HRIXOHRIG2L
. n/i emote Cont. 2.43 | 3.5mm Jack plugs 15| Antex Stand 210 3330/H
%‘Z%gg 222 On/0ff CTV 140 94| 3.5mm Jack Plugs Stereo 35| MLXS Auto Rep. Kit B.40 | vexiT 2 PRRASONIC Lhaaoonieavee 3.5
- 6.3mm Jack Plugs Stereo 36 Sundry Irons VEKIT 3 SONY SLCS/T 375
TDA4503 5.68 i VEKIT 4 SONY SLB000/8500/8600 4.50
2501453 22 Standard mono jack plugs 20| Cordless Gas Iron 15.99 VEKIT 5 SONY R iS00000 d ity
2 pin speaker plugs 10| Tips for,Gas Iron 5.00 | yEiT & PANASONIC NV3000B 300
FIDELITY — Transformers 1.D.C. plugs 36 way conn. 5.90 | 25 Watt Philips 5.50 | VEKIT 7 SANYO 9300P 425
HITACHU/GEC — VCR GEC VA000H/ Flyback FCC2015BE up 1o 22" 12.00 | BNC plugs 1.15 VEKIT 8 PANASONIC  NV2000B 3.75
A W C2215AE 22" 12.00| Car aerial plugs 18 VEKIT 9 PANASONIC NVBG00B/8610AV011  4.25
LT Voo K g P : e e i
Belt Counter (122) a1 Coax plugs metal 18 WELLER VEKIT 12 SHARP  VC5300/6600 400
Belt Loading 43 Line connectors 16 VEKIT 13 SANYQ VTC5000 1.85
Belt Take Up 30 Double ended female socket 1.20 Heat gun ! 15.95 | VEKIT 14 SANYO VTC5300 2.50
Idter FF/Rewind 1.87 |  FIDELITY - Remote Controls | | "o’ con o o) 95| Heat qun tips )| W PR ol
Lamp Tape Sensor 65 | 4 Button CTV20R/22R/140R 9.95 | crocodile Clips 25| /16 fron tips 25W 83| VEKiT 18 SHARP 9300 147
Play Idler Assy V6414221 3.74 | 8 Button F14R 1105 Phano line socket 20 VEKIT 19 HITACHI V18000 112
Pressure Pinch Roller 5.16 | 12 Button 1S500 11.05 | phono chassis socket 10 T HITACHI I 111 3 a0
Pulley FF/Rewind V6383531 52 | 14 Button AVS 9.95 5 5mm jack line socket 17 :
Relay 2.54 | 32 Button Teletext 12.16| 2'5mm jack chassis socket 1 SERVISOL
Upper Cylinder (Head) 35.62 | Tuner Flap CTV 14 831 3'5mm jack fine socket 18 | Freeze-It 1.20 VIDEO IDLER TYRES
Loudspeaker CM14/CTV140R 1.99 3'5mm jack chassis socket 24 | SUPER SERVISOL 1.04 s 0.Dia 1Dia  Width
_ 3.5mm stereo line jack socket 28 | Foam Cleanser 1.02 NY 237 174 49 S0p
HITACHUGEC - VCR GEC Va0001H/ 3.5mm stereo jack chassis socket 18 | Plastics Seal 1.14| SONY 4.2 18 51 50p
V4002/Hitachi 9300/9500E ! HITACH# 318 25 49 50|
FIDELITY — Service M " 6.3mm stereo jack socket 25 | Silicone Grease 1.30 . p
Belt (259) 47 - Service Manuals | 1o ag o socket 6.90 | Tubes Silicone Grease 166| HTACHI 395 30 42 52p
Belt (289) 47 (Zero VAT) PL259 with reducer 1739 | Aero Kiene 94| PANASONIC 37 27 39 52p
Bett Take Up (213) 30| Audio  1S500 1.70| Reducers for PL25O 16 | Aero Duster 1.28| PANASONIC 345 27 3.1 Sp
Capstan Motor 31.00 15700 1.70 Excel Polish g5 | AKAI % 20 3.9 50p
idler FF/Rewind 180 15750 170 Video Head Cleanser 90| Jve T I R
Lamp Tape Sensor 91|V CM14 1.70 ADAPTORS Super 40 1.66 B9 48 4 %e
Play Idler Assy V5861482 3.72 CTM1400 1.70| 3.5mm Plug/6.3mm Soc. 25 | Fire Extinguisher 640G 3.08
Ctgley ;F/F:jewmd V6345173 3% WR 1.70| 3.5mm Plug/2.5mm Soc. 25| Heat Sink Compound 25G 1.10 VIDEQ HEADS
ideo Hea 35.62 140 1.70 Solda Mop standard reel 77 i
Remote Cont. Handset 9.33 %%w g\ggﬁo ”g LEADS Hylosil SiI'iJcone Rubber 2.98 m%rg ARG () ?ﬂg
ZX3000TV  AVS2000 1.70 | 2mm Fly mim n ;Hsssg Sony/Beta 3;-33
HITACHI/GEC — VCR GEC V4004/ | 7x3000Tv CTV20 1.70{ 2mm Fly m/A 70 Philips V2000 54.00
Hit.VT33E ZX3000TV  Teletext 1.70| 4m Fly m/m 1.20 SECURITY EQUIPMENT | Philips 1700 64.00
Belt (302) 30 | VCR 2 Parts VCR 2.99| 10m Fly 1.90 Sanyo 9300/9455/9500 53.00
FF/Rewind Arm V6886971 2.90 Fig. 8 Mains 62 CONTROL PANELS Sanyo 5000/5300/5400 53.00
Computer/TV 97 1011 Hilclare 2050 Toshiba 9600 Upper Ass. 12.50
5 pin din/5 pin din 9 NEW Hilclare Zone Ex 3250 | Loshiba 9600 (Rep. type only) 37.00
HITACHI/GEC — VCR GEC V4100/ NATIONAL PANASONIC 5 pin din/7 pin din 9% BELLS/BOXES P | Sharp 2300 58.00
Hitachi VT11E SPECIFIC VIDEO TA81 car bat. Thor 1691 4.47 P e gnam %/7700/77 58.00
Belt 312 30 | VXP0234 Play Idier 1.10| TAS1 car bat. Thomn 1615 366 — o TYD Pg,y rg’ hice snﬁ o 50 ssg.gg
Belt 313 30 | VXPOAOT Idler Unit 1.08 | Car battery Philips 3.95 -G~ Type Tl 7,80 Sharp 3300/9700 ogion
Belt 317 47 | VXP0344 (dler Unit 1.22| Scart Leads 2m (open end) 3.50 “d : ‘2o | Shar 3HSS (5.P i
l 6" MO Bell 5.52| Sharp (S.P) 42.00
Belt 318 40 | VXPO331 Idier Unit 1.28 GABLE Hitachi HIVI 35.62
Capstan Motor 22.18 | VXPO141 idler Unit 1.08 FILAMENT LAMPS NEw 4 Core 5.43 | Hitachi VI33E/GEC 4004 35.62
Upper Cylinder (Head) 33.35 | VXP0521 Idler Arm Unit 4.08 6 Core 7g4| Hitachi VIT1/GEC 4100 35.62
VXP0325 Loading Gear 1.63 rﬁilggwf EBlle)Bgu s 15p 8 Core 10.37
- VXP0520 Load Gear Unit 1.36 E.S.) BULB 120 —> :
HITACHI — Sundries VDGOO16 Action Gear 46| CAPLESS LAMPS 28p RTNRED PASSIVE @ s VIDEO TAPES
Vertical Output Module VDGOO017 Interm. Gear 43| WIRE NEONS 9% Invader 2400 '€ E60 2.50
GECC2286, Hit. CPT2226 3.98 | Direct Rep. Video Bulb 1.00 | TUBULAR LAMPS CAPPED 31p SECURITY LIGHTS : E120 2.88
C2067 TUBULAR LAMPS (Wire ended)  31p Flonl E180 2.80
WIRE ENDED LAMPS loodlights 17.74 E240 3.78
cais . ain| NEW Feoden u (500 290
HITACHI/GEC — Service Manuals MAINS DROPPERS S.A.B. MODULES ' L750 340
Zero VAT) —>  Castle I
- H( " Decca 20 am AUDIO HEADS Castle SAB 13.49 Scotch E3D 3.66
itachi “a0| Mono record/playback 4.32 P.A. BUTTONS 4.00
V40OOH 8000 6.49 | Decca 2TRATR 1| Stereo playtack 479 Stainless 288 E120 324
V40OTH  9300E 6.49 "a4| Stereo record/playback 4.99 CONTACTS E180 3.86
IR R&M 823 56R/68R 9 1750 522
9500F 8.62 PYE 725/31 3R/56R/27R 1.84| Stereo record/playback (Dolby)  6.90 NEW 5 Term Flush M 59 VCC360 6.33
V4004 VT33E 7.8 : Mono/stereo erase 2.25 5 Term Surface M 59 ¥
PYE 725 56R/27R 1.04 1 VCC480 7.23
V400SE  VT63 am| ot 4 Wire Flush M 62| prij
V410 VTTIE 6.49 | Prilios 5050 30F/125R 175 —> 4 Wire Surface M g2 FMiips LVC 1700 120 T
491 philips 5051 118/148 19 MOTORS ELECTRONIC/ RECHARGN SATTERIES
Philips G8 47R 72 ROTATION CLOCKWISE V198 7.06 VIDEO SUNDRIES
THORN NEW LIFE LTDIEETE 13| v Moesis 495 EXTERNAL SOUNDERS | VHS Drum Molor 2.50
EXCHANGE VHS | mhom 1500 147 120 Mb1ab17 45 . Suon 1608 S5 S 3006 Fe W e
Them 3500 120 : 1010 Ext. Siren 116dB  5.96| Sa eel Motor 95
VIDEO HEADS AL 2 Dinablast 12708 18.14| Sharp Reei Motor 19.50
Send us your old VHS head. | om g % EVER READY PIEZ0 SOUNDERS Take up idler Ass./Clutch Ass.
We'll send an exchan%e one by | pecca 2R5 % BATTERIES SB1 (14008) 3.37| VHS (general purpose) )
return. £21.45 + VAT, Decca Modulohm 3R9 60 | HP2/R20 SB2A(A10F) 517\ Sharp 381/383/386/9100
LR20 Gold 82 P228 (1050B) 4.61| >"9%08500 248
REMOTE HANDSETS R20S Silver 39 We have BUZZERS Sanyo 6'95
R20B Blue 27 HB722 60| Hitachi F.F. Idler VIT1ENTASE 290
PHILIPS THORN O hochargeable 261 been | TAMPER SWITCHES Video Lamps '
IRB331 KT3/K30 Mon. Text IR 15.85 1723 (TMMA, 824, 004) TX10 Mon. TextGen. | (R14 Gold 1 . ity 0| Nat. an Bub Vis 100
Thorn 38.60 € appointed eneral Purpose VHS 1.4
218, 20135 KT3/K30 Mon. Text IR Gen. R148S Silver 33 pp! Fused Spur 2.58| 3v23 with plug VHS 1.95
Philips 19.87 1723IR8442 TX10 Mon. TextRep. Type 19.50 | R148 Biue 2 p 9| Video € plug 2
7725 (TMMA, 860, 004) TX9 Mon. Text 19.40 | Ry14 Rechargeable 2.3 L XENON FLASHER gollare
IR8420 KT3/K30 Text IR 16,70 1757 12588 TX0 Mon. Toxt Reo, Tvee. 23.00 echargeable 2.31 | official |18 pL 6.75| Care Kit Deluxe 5.00
218, 20291 KT3/K30 Text Gen. Philips 19.87 d p.oype 23991 HPTR6 ‘90| Care Kit 3.50
T731 (TMMA, 904, 004) TX9/10/100 Text Ster. | | R6(BC4) Gold ] g .. 121 PCL 6.90( A 3 ;
IR8435 G11 8 Way Text IR 20.85 Gen. Thom 20.01 LRGéBCZ & a3 | distributors | JUNCTION BoXeS Universal Copy Kit 5.50
058263 G11 Mon Text US 19.50 7736 (TMMA, 486, 004) TXS/10/100 Text Gen. | Rog Sieer o 6 Way 21 Head Cleaner S0
TP8431 G11 Mon Text US 19.50  Thom 31.60| ReB Bius 15 f 8 way 39| Beta Eccentricity Gauge 55.00
ggfs:gg: 1G21 Flanctli;on usUs 1%3 T736 1R8864 TX3/10/100 Text Rep. Type23.85 | Ry6 Rechargeable  1.31 or CABLE CLIPS
- 131 Button 21 PPY/6F22 ) e | 3.5m 100
RC5352 K35 Text/Mon Text 26.21 GRUNDIG 6LF22 Gold 153 | Shorrock’s | 35m 100 1,:: Tl_lRHTABLE La03 BFHS
RTP20 Telepilot 12 13.50 | PP3S Sitver 74 (suitable most types listed)
DECCA RTPOS Telepilot 8 13.50 | PP3B Blue 5|  security TB42 Thorens 1.20
VS8513 101 Mon. Text US 20.85 g}m }g:gp':g: ;gg 13-553 f‘ﬁg’%g"ﬂ’gm'e 4.89 PZS Philips 1.20
H R .

058511 80/100 3 Func. US 19.50 p (i 41 | equipment. | CASSETTE DRIVE BELTS | 1020 Sarrard I
Jv.e REPAIR KITS INC. FOILBUTTON MATRIX/ | Blye 18 35mm 35 46mm 37| 1860 Sanyo 120
.V.C. INSTRUCTIONS No.8 Battery 39 57mm 37 66mm 39| TBOT Pan., Sony, Pioneer, Technics,
RTP843 Text IR 13.50  Philips KT3/30 1. without Text 8.95 [ Univ. Batt. Charger 7.50 7imm 43 90mm 43 Sansui o120
Remote Controt Tester 29.94 2. with Text 8.95| 5 Hour Chg. 9.18 101mm 59 TB03 BSR 1.20
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MENT AERIAL EQUIPMENT
RAYS VALVES 0L 2.20 | Chimney Kis 55
LINE OUTPUT TRANS. RECTIFIER T CONT'D Testlead Set (AVO Type) 19.00 | 6" pressed bikt. 55
VARICAP TUNERS o Prifos 320 8.70 | Thom 1500 3 Stick 520 | ar 1> 128 | Degaussing Coi Stick .00 | & bkt with ki e
ELC1043-05 15ag | Phs o %00 Mono 10.00 | Thom 1500 5 Stick 599 1 Dvg( 8¢ | Sional Infector 150 | 9 welded bracket 1%
ELClodg0s a0 ::!:!ps éa 8.75 | Thor 3500 oo FCGS1 1.0 | BectricGrout Teser 1.9 | ¥ DK e 23
v ez N | @ e oo nm ERLIEE i
Philips G8/ X il -0 | Thorn 8500/ b . BT g 6.95 " Cradie bkt. g
9.50] "M 13.39 1830 5. . Inser 4.20 | Std repair pack 15
U341 Philips TX2 Decca 1730/ ECC88 1351 . Std repair pa
ysaz P} prigs v 15,58 | Decza 30 o | Ecreo £ cro Plers SO0 | Doubke e pack?) 239
Philips G11 ; 12 ECra2 j
s e 713715 O | o 750 | EClit 1.0 | Trm Tools Metal Ended 1.20 | Wall Brackets 130
PUSH BUTTON ASS. Pre 725 o 1050 | Decca . 6.50 | ECHB4  1.66 | Side Cutters sm. 1.20 | 6" welded ;
Hitachi 4 way }3‘3 Pye 169 10.00 | Decca/Tatung 120130 70 | EGLBO 84/ Long Nose Piers B Ta 3.39
Philips G8 (early) 1897 | pre 741 8.20 | GeG 2100 6.50 | ECL82 130 g™ peon Screwdriver g5 | & welded .
Philips G8 (late) ) 26.50 & Olufson (2000,3000) 14.69 | Gee 2000 (20AX) : ECL86 1.99 Lg. Neon Screwdriver Gutter Brackets 1.
Philips G11 Tip Switch unit 1667 | 8ang 063 |\ e e 6.60 | efpy 95( 19 k Set Adhesive (Superglue) 7
Philips KT3 13.22 | DECCA 80 8.58  post Jan ‘77)  7.00 | £rag 2.20 | Quic Ao, Aeslers Clamps
Philips KT30 18.40 | Decca 100 oo | GEC 2110 (pre or p 712 | EF183 99 | Dynascan Tube Reju. 39900 | 7 68
Bye § way (2077715) 10.35 | Decca 1700 359 | Phibs GB Short Focus Leag ' 1.09 | 457 model inc. bases = 125
e T R Mkt 12.60 | Decca 1730 352 | Pniips 68 Long Focus 550 7;?, gk T 470 model inc. bases 209.00 | 7 o ‘o1 e
”ZYV: ;52:735 tuning head w“L Pe8 1§£ 22&“212123 0 16.75 | Philips 69 KT3 1:.50 Eng ?gg available without bases for 50.00 less gpnzegans b ;g
Decca 4 way X Pye/Philips y L -
Decca 6 way K 173 | GEC 2040 13':?3 Pye 69173 TSSIEVT 88| 1upe Bases For Dynascan T f aons Botts 2
Decca 4/6 way conversion kit 15.62| ITT CVC 179 - 713 4 Lead 8.79 | Fy500a  2.25 No. 1 9.00 No.14  16. : 28
O o oo key fep. ki 1802 )  ONE a2 8.65 | Pre ; 879 Ezgos1 s\ N 1 0B No.15  16.44 | 27y botis
GEC 2110 6 way 1029|117 v o0 8.60 | Pye 713 5 Lea 8.75 | GYSOT 145/ No. s No.18 10.83 )

Gl i 1667 ¢ 45 8.60 | pye 731125 75| G234 350|MNo. 5 4 N 19 1083 | UNF TV Aerial 1oz
GECATT/PYE 7 way 16,50 ITT Cvi 13.95 | R.B.M. A823 plug it 8. KT66 850 | No. 6 11.08 0. 1"‘0 10 element d
R Az 1 1238 B, 7774 Moo 11.78 | gank 120722 MI\mr 8%0(ne 7 gos o- g; 1385 | 18 dlement 26

N ..M. d b -

Fank 1204 1380 REW BUSHRANGER Tioa 1000 | fork 207 72| KB TN e 1008 No 2t 2700 | U 1v g
ITT CVC 819 (mod) 8.90| RIB.M. BUSHRANGER T18A 10.00 ITT CVC20/25/30 (Mullard) : gge) ‘=g| No. 9 9.09 b 7 5.68
ITT 6 way with VCR gso| B 3000 64T 985 o (e 8.65 | P92 ‘-gg No.13 1111 No.25 1257 | 3 glement e
T%%’“ﬂl?/%oc neons 1050 mgm 3000 SCAN 7951 niversal e Eg%s 1'85 Factory Recon 119,09 | 4 element .
G 17.50 g L] Avo Meters Factory : :
Thom 3093500 Mins oo | 1 s 126 | FEEE0S 1401 0 Batory R 50| N esge 10
SWICHEN/ALCESSORIES IR i omitots B i 128 P 13 Soder Sukr ATt i ) e 180
ft gen. purpose 4A Thorn 1691 - . - I - 20| 10t 1.5 A
& o ol o ic 158 | Thom X9 | o 143 | PORBOT 113 ey e e B 5
G11 onoft 158 | Thom 9600 : "8 | Solder ‘45| 16ft 2 !
/oft remote : PCFBO5  1.80 Il Pack 45
SRIpmD Fuses SENPUIDR i v S swe s it o s
Roni 230, apeset s solerold .89 | Quick Blow 1.25" 73 A FULL PCLB2  1.20 Soida Mop Stnd. Antierence Y65 2710
Fangatl g TR 6 T Ll LOGUE PCL84 1201 For sold. irons see AnkxWeller Under | (yence 020 :
Rank mains switch with s . ma- P 60 1.09 i .
o 910 s S —— CATA e % Chor Boc 3 05| Vv O 11 20
Thorn 98 | Quick Blow 20mm . 1.86 ) ercury :
o 3 sizes 20 ?gﬂma- P, S, VAR, Rl ] includes: ;{%2500 1.87 | Fuse Wire 5A, 154, 30A 15 | Antiference Super Set Top 5.56
Rank tuner buttons 3 size . 36/ sooma no i 94| Fluorescent Starter 4-80W) Antiference Carratemna  6.80
GRS P10 funer meoms 351 1A 1258, 164, 24, 2.5, 3154, 5 ARROW STYLI El[gs 2.25| Battery Press Studs min. :; Antiference Caravan Kit  11.00
GEC 2110 A1 cont. R/B/G 58 ;ﬁai?;i Fsu:eﬁol\ a 1.00 (special d;;a|er ?IEEGG; §% eane%ozr:ss Studs std. 2.59| Loop Aerial 1.00
v IR IR, . i ero r . 7
25 packs 12BH7A 275 le Sided Adhesive Tape 575 Comer Pates
POTENTIOMETERS DOm0, 630ma, 750ma, #50ma 1.70 o4 15| Doudle Auded Adies Lashing Wire “
) 250ma, 500 1.70 Tinned Copper ] . 495
LGS G, B EISHE 2 LOEn)| St LI 210 |JNISEF AUDIO | pisos o 23| 185 we 45 Amp 105 Lead Wal Nais (100) %
4mm Log. or Lin. oul b SHP 2.5A, PLS0S/ g d Rawbolts
140?, 25;(,9 50K, 100K, 250K, Sﬂggk 1:_,*0:4 Antisurge. 20mm o PRODUCTS PY8S 2 g 14SWG ‘gg 2’(:'; 1.86| Caple Clips (100) Lt
oK, S50 S0k i e B i (lustated  [Eme 28 ows 0 Amp 188 | Goax Plugs 2
Dual’Gang Contols B oo, 200ma e leaflet UcHel  225| BOWR 275/ Line Connectors 180
16ur:m Rotary Controls 10K, 22K, 100K \25 3?222 00ma, 630ma, 800ma 12 aﬁagle) UCLE3 }83.% owe 1.86 ;Tx;tenuators b
1A, 1.25A, 1.8A, 2 X av uyss - 9.11 Tape
e 80| Loma 3isa 315h 4n, 54 190 PLB02T  4.00| Insulated Copper ‘M"ﬁun (smal) 84| Wood Screws -
3w Stan R 90 74LS251 65| 40KD6  5.30| Cable Ties ALT1 per 1.69 | Mast couplers -
o T % PSRBT 7aLS SERES  raser 5 7asi 85 7415253 95| 21LU8  3.00| Cabje Ties ALT21 per 10 (arge) S08 | 27MNZ fier 210
i | 741500 112 4837 35 741593 60 TaLSt61 415257 1.20 | 17DWAA 450 pove acarier (12v) '
Melr:l(:)/’rhll 3 zgg: R ;:t$ ‘5 74LS38 35 7415107 g ;ﬁ}% 4% ; L3258 95 | 3AT2B g% Reg. 88 Power Adap. :-: Outlet B&"T -
16 35 74LS109 70 | 12BY7A - 650 Power Adap. ' Surface Singie
Skeleton Presets . 100R- | 74LS03 58 74LS40 S112 50 74LS164 85 7415259 1. Reg. Suriace Twin 1.10
Sland or miniature. Horz. or Vert. 741504 58 74LS42 80 74L! L5165 1.50 7415273 1.90 . urfac 85
85 7415113 44 74 E TURBO RECHARGEABLE Y Splitter
Siter ot o g, 7 e S B S © SRR e 1% s || e 271 st S %
470R, 1K, 2K2, 1 741508 74L549 33 7415122 20 0 Ki -9 | Flush Twin d
85 7415352 1.4 TUBES Dril kit Lo e 135
Log. 65 74LS10 741851 33 7415123 80 74LS175 20 ron Kit 98 | TVEM Flu
i 1 1.02 7415353 1. LABLE | Sold. Iron
GECTGE 160 rtbe o8, DeccarRank | 74LS11 e woRx B ;ﬁg}gZ 1.30 7415365 65 :‘{-”mos Rep. Tips z'gg Antiference
Thermal Cut Out Switches 268| 74813 37 741555 60 74 63 74L5193 1.30 74LS366 82 OUNTER | Rep. Bulbs SB11 Splitter 2.37
3000 2A Metal 50| 74LS14 46 74573 60 74L5132 LS367 1.67 Cl " 304
o 250 LS138 83 745194 75 74 €S200 Comb/Spit
2040 e S g mgg g ;:LS139 65 7415197 95 74LS368 23 LABGEAR COB11 Outiet %
741520 74L 7415240 2.20 74LS373 1. _ 11.80 1000 Com/Spiit 47
CAPACITORS .| 7452t 35 741576 :g ;3t§}g; g 7415241 2.20 7418374 1-53 CM7261 Power 3: :z T %1240 power 11.65
Main Replacement Electrolytic | 7a502 35 74L57g 89 74LS155 65 74LS242 2.20 74LS393 1.28 CM7262 Powss w 1505 | EXPORT | o120 powe 9.09
169 (20020010097 374| 740526 44 74158 98 74(5156 1.02 7415243 2.20 74LS670 1.78 | caqroes viErmE W oo Y52 rirasel 14.46
:éSI 200/300/350 2971 741827 35 74@2 39 74LS157 78 74LS244 2.20 CM7065 UHFAVB 0 16.74 XS04 4wayDA 22.50
G8 (600/300V 233 741830 35 74L 65 745245 2.30 CM7D63 UHF High Gain ABLC e X846 4313

Phifips 2.44 741590 1.22 7415158 : 1 58
Prilps 611 (4109500 319| 74532 90 : 39 77| e denwd S (Mare) nn Diplexers o
thps 76 45! 7243 Second . Trans -
Philps 611 (705 1500%) $02]  cmos Eg UeEm An B%s Gt oo 8 e 16.03 | ORDERS | Match
Bhl(!gs:i%z%%?%%o’gg%o\g ) 3.74 40008 Series %gg gz ﬁg 22 4513 1.68 4543 1.12 CM7063 Dist, Amp. YHEAUHF 2: Back Boxes ‘5

e 431 21 1.88 4551 9% - | Single
400/350V) 71 40 4514 4 8+1 Dist. Amp. Metal Sing
SRl G BE @ 2 TS ) G s e - el i
823 (600 i 4 . ; ! ic S
o (220/400V) 22 4011 31 4035 g gg;g 22 4518 76 occ 4| CMeot1 Oueor Soiter 1% | WELCOME ;‘l.:ilic Singe 100
ITT GV 59 (20020075725 2| 012 214 WA 2 4519 64 220 30| 00 Pt g Ot 1%
UEE B 291 IS Op on B Basel 74| v ush Ten oute ' Budget Range
T 2205/5003/115%1/%0/100/300V) 22| 4014 ;é 383% 318 4078 22 4521 1 :g 4566 1.20 | CM034 UHF Fiers ABCD) :% Qutdoor Spitier 5.%
Thor 1300V (123000 e BE Bk de 2 4522 4580 3160 | caoaas uay Pes St o Mast Fead, amp. s
Thorn 159171691 47002 33| 4017 66 4048 9 4003 gs 4527 1.20 4581 1.84 | curoeo 1v Games Comboer o] Power Unit !
Thorn 3500 (400/40V) 3.05| 4018 72 4047 70 4094 1 8 684582 B0 | caao0s Fush TV Outet oo
Thorn 3500 175/100/100/400/350V) 95 3810 70 4049 32 4099 120 4?%9 1.04 4583 1.00 | cyonne viEOHF Diplser ;
Thorn 3500 (1000/63 % 4000 76 4050 32 4160 72 4 62 o281 0| e e i mm %20 MULTIMETERS
fhom o 1000701 2W0063V) 32| 405t 0 a0hi 33 4161 72 4530 2 4565 88 Telvera Down UHF o VHE am be Digital Meter AM7 45.00
Thorn 8000/8500 {2500/ B 255 402 70 4052 72 2182 72 4531 0 4597  1.84 | CMTOS7 Te o EE .06 | Amprobe Digi e el 55.00
Thorn 800018500 (7007250 282| 4022 724163 724532 10 0| WS4 Dist Ay, 7145 | Amprobe Digia e
Thorn 8000/8500 (400/350V, 361| 4023 21 4053 gor o mads gladil Bl St nn 8.69 | Amprobe VoluAmeter/Ohmeter R
Thorn 9000 (400/400V) ; 4022 gl1] 4060 ﬁ 4505 186 4533 104 4599 200 | OM7oTe UHFAHF Dist. Amp. 1571 | Philips Meter 2000 R. per V. ]
402 WELCOME CM708610 UHF NHA
CALLERS AL RADE B oo PP (UK ). VAT
ADD 87p per order P+ BOOKS AND MANUALS ARE ZERO 0
COUNTER Haavner parwls &g, cabe, seam Goods are despatched on the day we mé‘“&gﬂe;‘m
OPEN p(l?Kcm orders for any Wmamo‘;lno!stoﬁm{;mgmaw fair
MON-SAT gm0 o st s N s 2ty Sovce: VAT o o st e
. - LANCS SPM 0 e e o e 1w e o e Nl ot
Y STREET, ACCRINGTON, 9am-5p - O S ) L e e meppi Ly
i ABB4E3652'| /326',1 1/390936 BB5 1EE. (not Wed pm) By camer 5.0 + VAT Up 1o 0 WU hts. 1 S G we may
LGB U F RE IS VAT ON P+P1 D@m= 50 courger
iffi or P.V. THERE IS
Telex: 635562 Griffin G ( ) 299
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Controt Motor .
Ve

we wit onwy sueeLy 0P (5 §.L.COMPONENTS BUY WITH
- - L]
QUALITY, BRANDED COMPONENTS.  158'SCOTLAND ROAD, CARLISLE, CUMERIA CA3 9EY N
REPUTATION COUNTS WITH US PHONE (0228) 20358/39693
INTEGRATED TYPE PRICEs(E) TYPE PRICE 2-(;) PRICEJ;) TYPE PRICE"(i) DECCE'B"(l).T. TRAYS DEXC&%EFTROI)-Y“%&
CRCIS L ) : DECCA 100, 735 FIDELITY 2X(220/385)......295
PRICE (E) o amg DECCA 120/130 -..........696 PHILIPS GB{500/300)
' ITT CVC20.. 695  PHILIPS G11(470/250)..
ST e ITT CVC45 . 730 RBM T20A(220/400).
TDAZSS2 YR PHILIPS G 790 THORN 5000(400/400} .. 290
BC107
Toae BC147. PHILIPS KT3 . 1%
TDAZ541 : RBM T20T224 135
TDA2545 , THORN 8000... a0 FIDELITY
TDA2546 X THORN 8500/8800.. 120
TDA2560 : 1 THORN 9000... . UNELO/FATRANS
TDA2571A . . 2 UNIVERSAL..
TDA2576A . a g
TDAZST? :
. 10 LINE O/ TR.
IDAZs7eA 251942 2%
TDAZS81 e X5 2% DECCAB. THORN TV SPARES
TDA2582 > o
13223;"" "'2 Dual PTC ...
.33 LF. Gain Unit
S0 Line O/P Tra
80 PHILIPS G11 1495  grChoke...
%0 PHILIPSKT3 . 925 Seryice Manual..
50 PHILIPS K30....
50 RBM T20/T22A
.40 THORN 1615.. ™o
0 65 THORN 1690/1 Focus Unit ..
g 25 THORN1790/1... Line O/P Trans.
& ;‘5' On/0ff Switch.
- Service Manual ..
= ‘% PUSHBUTTONS  Tiner. . .
» .20 DECCA/TT 4way .. §.00 10KROT.POT..
& DECCA/ITT 6way . 50
3 45 HTACHIdway . 00 TS0
0 INsa0 078 ITT CVC57 way. Line O/P Trans.
0 INsaLE. -8 (TTCveen.. On/Off Switch,
80 [TT CVC45(port) Tuner.......
125 VALVES PHILIPS G8 (S/L 550) . Service Manual .
Y] . 1.00  PHILIPSKT3.
9%5 .95 T™@100
130 110 Choke ........
50 165 Line O/P Trans 695
40 :m On/Off Switch. 110
g 1'5 Service Manual . 0.95
196 160 Teletext Board A
145 3.00
% Fr ON/OFF SWITCHES
. Rias 2% PHILIPS G11... 135
UPC1181H. BUS26 220 1.00 GYE G11 {remote) 195
UPC1182H BUSBOT ... ..130  PYB1/880..........cocconenne 105 RBM T20A(_3K3).
UPC1185H BUWBIA .. 350 PY8s.. 1.00 THORN {Univ.)....
GEC/HITACHI NAT. PAN. SANYO SPARES ~ V.C.R. PILOT BULBS PHILIPS I!(T:<ITIKT3O
TV SPARES VIDEO SPARES Capstan Motor . 3295 chi s 195 " gepalBr nIIS e;tF ;
FRAME MODULES NV333idler. 110 Gearldler. 695 National NV2000 00 andset Buttons & Foils
T, 2 e rch foler ik St 2% 5%
Inc! oiter .
mg@ 5,% mwooo:g::: Reel Motor .. ..896  Thorn (Plug) . .95 Video Head Universal
STR44t ..550 NV2000 Load. Gear.. Reel Pulley 670 U I 50 Copying Kit
STR451 550 NV7000 Load. Gear 575
STRAS4 ... .550 NV333Pinch Roller..
STR6020 (Kit ..6.35  NV7000 Pinch Roller SONY SPARES HJ]L;;_![A;‘:SI ;)';EE:_:ilE
ETS48T A
EToReA Toner ey THORN SPARES BROCHURE ON REQUEST,
VIDEO SPAREs  ccfeatAssy THANDARLEADER
Limiter Assy ..... 3V0016/22
GEC/HITACHI Motor (BHF1100D) 39% Capstan Motor . 9% TEST EQUIPMENT LEADER LCT910A
VCR 64600005 Pinch Roller Drum Motor 4395 (top quality at realistic prices) CRT TESTER/
VIDEO SPARES Audio Head. Rewind Kit....... 525 FfFider....... { REJUVENATOR
tdler Arm..... : Service Manual C5... Pinch Roller ... This widely respected &
V4000H/VTB000 F.Load Motor... e Service Manual C7 Rewind Idler . essential piece of equipment
s =i PE———0 T = oy e e
olg e-up tdler N
Idler FF./Rew. Take-up Reel .. . % Video Head {3HSS) . :nyor;e would rs:]l.;lr? %nd
Pilot Lamp Tuner 1395 xce Head Assy 22 as been a market leader
Pinch Roller Video Head .......cceeererrserere 5995 ool Motor.. 760 since its introduction
Play Idler.... Reel Motor (C6| 2800 V230 £317 + VAT
Service Manual... VCR 6462/00 Rewind Kit... 420 Capstan Motor.
Video Head..... Capstan Motor ... B85 gorvice Manual (CG] 940 Loading Motor
Eonlm:lMt;tor. S Service Manual(CGMKll) 940 :’"Cl':\:""e’-- OSCILLOSCOPE
VA100H/VA0RZH diiiuafi - Video Head.... . T::e-um&rd{c'h e MODEL LB0522 full  Prec. of above
9300E/9500E i o Mo L) : Dual Trade, 2-Channel, 20MHz. equipment available on
Capstan Moto Winding Motor o9 Take-up ldler .. 140 Sensitivity SMV/DIV r L We I
JdlerEE e VigeoHead... 0C-DC Conv. 227 VideoHead SHSS) £415.00 + VAT large range . of | fest
I ... . A
rr:'i%hd!:zll VCR 652000/05 Eﬁ?;e'(,?i;; Kit equipment and would be
Audio Head..... p V3836 I d t iri
Pulley F.F./Re: FlLoad Motor Service Manual Canstan Motor pleased to answer enquiries
RF. Converter ... IdloaU o a2 VideoHead P or send relevant details/
Service Manual {3300} i e;_ n = 7% Bralins 9 specs.
S_ervice Manual (3500) S?aarviltr:‘eg M:nual Erasé Head -
pidenltieed ey Take-upReel .. - ‘_IIDEO BELT KITS Guide Roller ..
Video Head Hitachi 300/3500. Leaf Switch...
VA100HVTIE Hitachi VT11E ... Service Manual —— w—
Audio Head.... VCR 6560/00/05 Nat. Pan. 2000.. 255 Take-up Clutch. 245 . ’ m i
glapﬂlfstom Capstan Motor Nat. Pan. NV7000. UHF Tuner 3650 & = °“
utch Assy....

F.F Rew Arm THANDAR SC110A ORDERING
i VideD HEa .o (PORTABLE Please add 75p for p/p UK.
OSCILLOSCOPE) Add 15% VAT to this total.
m VCR 6660 VIDEO MOTORS Mains/battery, compact and Service Manuals p/p %0p
Video Head .... Capstan Motor Sony CS5/C7... Capstan Motor to fit Thorn 3V0W/  professional. Bandwidth 10MHz, -
Cogtrol Motor . Sony C6 16722 2% S 10MV,  Screen Export Orders - Cost.
VA00AH/TV33E Take-up Hdler .. Thom 3VOW16/22................280 Drum Motor to fit Thom 300016/ 32x26mm, Trigger-int/ext Delivery by return on
Video Head.........................34.95  Video Head.... Thom 3V29 180 22 249 £160.00 + VAT all stock items.
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HUSSAIN CENTRAL TV LTD
GREAT NEWS

FOR THE SOUTH OF ENGLAND

NEW BRANCH NOW OPEN IN LONDON
RING 01-961 5005
FOR THE BEST DEAL IN TOWN

EXAMPLE |
BRAND NEW 14” PORTABLES FROM £100

BRAND NEW MITSUBISHI FST
BRAND NEW 20" GEC
BRAND NEW 16” PANASONIC REMOTE CONTROL

MANY MORE LATE MODEL TVs IN STOCK
BRAND NEW FRONT LOADING REMOTE CONTROL VIDEOS
All TVs have excellent cabinets

VHS: WORKING. Bring your own tape and try them yourself
UNTESTED ELECTRONIC VHS ALSO AVAILABLE
BETAMAX VIDEO'S
ELECTRONIC BETA Full working order. Hundreds in stock.
PLENTY OF UNTESTED BETA
Toshiba 9600, 5470, Sanyo 5000, 5300, 5010, Sony C5, C6, C7.
PLUS MANY MORE MODELS IN STOCK
Prices are subject to 15% VAT and based on quantity

Deliveries arranged on quantity or call at our branches
for fast and friendly service from the professionals
SOUTHAMPTON BIRMINGHAM PRESTON CHEPSTOW

0703-777254 021-622 1023 0772-312101 0291 271000
021-622 1517
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HOW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.

HAMEG OSCILLOSCOPES
HAMEG are Europe's top seling DUAL TRACE OSCILLOSCOPES. Select
from four superb models. Allincorporate auseful COMPONENT TESTER.
Size - all models — 285mm x 145mm x 380mm. Clear displav 8 x 10cms.
Mains supply 110/125/220/240V AC 50/60Hz. 2 YEAR WARRANTY

HM203-6 20MHz Standard FREE Securicor Delivery

- SPECIFICATION
« Bandwidth DC-20MHz
+ Sens. Ch1,Ch2.2mV/ecm
+ Time Base 0-2s/cm - 20ns/cm
« Trigger DC-40MHz AC, DC, HF, LF, (TV Frame)
Active TV Sinc. Sep
» Invert both channels
« Variable hoid-off 10:1
» Calibrator
» Plus many more features

Price £298.00 + £44.70 V.A.T.
Including two probes

LEADER LCT910-A CRT TESTER REJUVENATOR

S\ Qur top selling instrument is designed to

3 readily test the various characteristics and

rejuvenation of both colour and B/W CRT's.

« Tests for shorts and leakage between
electrodes.

» Tests cathode emission characteristics

« Separately checks condition of guns

* Removal of shorts and leakage between
electrodes

+ Checks heater warm-up characteristics

+ Rejuvenation of low emission cathodes with
automatic timing.

» Super rejuvenation with manual control.

« Complete with tube base adaptors.

Price £317.00 + £47.55V.A.T. « Size H230mm W330mm D120mm

FREE Securicor Delivery HM204-2 20MHz Multi-function
SPECIFICATION — 5
» Bandwidth DC-20MHz f oot -

« Sens. Ch1.Ch2. 1mV/em » o °5j) »

+ DelayLing l 1-» '__ -0

« Time Base 1-25s/cm - 10ns/cm =" L]

« Delayed Sweep 100ns - 0-1s ® A @®

« Trigger DC-50MHZ AC, DC. HF, LF. (TV Frame) - 163 8,

» Vanabie hoid-oft 10:1 vl ¥ e > | = -

» Overscan LED indicators x;-a_." i L LL LR -4
« Catibrator -
« Plus many more features

Price £402.00 + £60.30 V.A.T.

HM205 20MHz Digital Storage

SPECIFICATION

+ Digital Storage

» Analogue Real Time (Same as 203-6)

« Bandwidth DC-20MHz

» Sens. Ch1,Ch2. 2mV/em

* Trigger DC-40MHz AC, OC. HP. LF, (TV Frame),
Actve TV Sinc. Sep.

+ 100KHz Sampie Rate

« 2x 1K Storage

» Storage Range. 1ms-5s/cm

« Variable hold-off 10:1

+ Calibrator

» Plus many more features

FREE Securicor Delivery

Including two probes

SADELTA FIELD STRENGTH METER TC-402
THE SADELTA FIELD STRENGTH METER TC-402 has been designed to measure the
signal levels delivered by the antennato a TV or FM receiver. in order to test the performance
of the antenna and evaluate the best conditions during installation etc. To faciitate
measurements, the tuning frequency readout is shown on a digital display

FEATURES
* CoveringFMandall TV bands
(UHF/VHF) including CATV freq.
= Digital tuning display (3 digits)
for direct frequency readout.
* Accurate 10 turn tuning
potentiometer.
* Built-in loudspeaker enables
monitoring of sound in AM/FM.
* Meter measurement in voltage
and dB from 20uV (26dB/uV).
* Continuity tester 0-500 ohms.
* Fully portable (battery).
* Sturdy carry case.
Price £249.00 + £37.35V.A.T.

Price £498.00 + £74.70 V.A.T.

FREE Securicor Delivery HM605 60MHz Multi-function
e oy v

SPECIFICATION =

* Bandwiath DC-60MHz

+ Sens. Ch1.Ch2. 1mV/em

+ Delay Line

+ Delayed Sweep 100ns - 0-1s

+ Tngger DC-80MHz AC, DC, HF, LF . (TV Frame)

+ Variabie hold-off 10 1

» Switchable Calibrator

» OverscanLED indicators

+ Plus many more features

Price £6567.00 + £85.05 V.A.T.

B.K.'s CRT TESTER-REJUVENATOR

Tests and rejuvenates blue, green &

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

Price £32.00 + £4.80V.A.T.

SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS is intended
for use In production, nstallation and service of both colour and monochrome TV sets, video
and computer monitors. In order to control and adjust the vanous parameters eight switchab)
patterns are provided. The technician has ready access to Laboratory. workshop and field use
asThe Generator has been designed using the latest micro-technology to achieve truly pocket
sizeinstruments. Internal re-chargeable Ni-Cd's. Supplied with 9V power supply charger.

See13ImmABIMMXZITN. 3y pATTERN GENERATOR PAL MC11B UK

» Band vV (21-34) * O/Put 10mV into 750hms
* Band !l (5-12) * Sound output

SRLE Price £124.95 + £18.74V AT,

PAL VIDEO COMPOSITE GENERATOR

« PALB.G.I « Audio O/Put 10mvV
= O/Put 1Vp.p. @ 750hms

Price£124.95 + £18.74 V.A.T.

SECAM VIDEO COMPOSITE GENERATOR

« SECAMB.GDK.L. » Audio O/Put 10mvV
« O/Put 1Vp.p. @ 750hms

Price £124.95 + £18.74V.A.T.
R.G.B.PATTERN GENERATOR

« O/Putsigs. Pos.RGB  * O/PutTTLSVP-P
Neg. Composite « Blank Pulse etc. CCIR

Price€111.95+€16.73VA.T.

B.K.’s REVOLUTIONARY DYNAMIC ‘LOPT' TESTER

Revolutionary L.O.P.T. tester. Operates

in d;namic mode which actually tests the
L.O.P.T. under high voitage conditions
without de-soldering or removal.

Size 75x100x40 mm. Supply 240V AC

Price £25.99 + £3.90V.A.T.
THANDAR SC110A PORTABLE OSCILLOSCOPE + Fulitng. fac. inc. TV frame etc.

- * Only 2V4" thick * Battery or mains adaptor
Crel |

— @) T + Sens. 10mY ACCESSORIES
— * Bandwidth 10MHZ 05y Case £6.25 + £0.93VA T

Price £175.00 + £26.25 VAT R SABAD SISO,

» Electronic battery
operated

* Measuring Voltage
500V DC

+ Measuring Range
0-100Mohm

+ Centre scale 2Mohm

Price £65.00 + £9.75V.A.T.

« High Accuracy

* 0-1pf - 2,000uf

* LCDdisptay

= 8 Ranges

= Accuracy +0-5%
« Fullscale +1 digit

Price £55.00 + £8.25V.A.T.

BARCLAYCARD

-

U.K.POST PAID, export enquiries welcome. Visa/Access or cheque with
order, payable B.K. Electronics. Official Orders welcome from Govt. Depts
Colleges, P.L.C.'s etc. Large S.A E. for technical leaflets of complete range.
Delivery normally within seven days
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« Fitsinabriefcase  » Size 255mm x 148mm x 50mm

200MHz DIG. FREQ. METER

+ Pocket Size
+ 8Dig. LED
Display

o\ = Freq Range
@1\ 20Hz t0 200MHz
——) = Resolution0.1Hz
+ Sensitivity 10mV

Price £75.50 + £11.32V.A.T.

DIGITAL THERMOMETER
+ Pocket Size T
* —50°Cto + 750°C
* 1°C Resolution
* 0.5"LCD
* Supplied with
thermocouple

Price £59.50 + £8.92V.A.T.

Mains Adaptor£7.30 + £1.09V.AT.

DIGITAL CAPACITANCE METER IN§ULATI5N TEgTER 500V

LEADER HIGH VOLTAGE METERED EHT PROBE

LEADER High Voltage Metered EHT
PROBE. Measures up to 40KV DC
with safety. Builtin meter.

Accuracy +3%

Price £45.00
+£6.75V.AT.

The THANDAR TP1 LOGIC PROBE and TP2 LOGIC

PULSER are effective and economical tools for checking

both TTL and CMOS circuits. TP1 can show 14 different

circuit conditions and can detect pulses down to typically

. 10ns. TP2 caninject a signal directly into a circuit without
Price £23.00 gamaging sensitive components. Together they can
+£3.45V.A.T. stimulate and monitor responses of components ‘in

each circuit’, greatly aiding fault finding.

B. K. ELECTRONIGS oePt.T

UNIT.5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. §S2 6TR TEL: 0702-527572
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-|“- Nationwide
BEEB  ghares Distributors
U &l rerguson FIDELITY
S&8C .. & Iip SONY
sirnci=r

% Phone NOW! For free comprehensive Sales Brochures.

© (0772) 555034

% Same Day Despatch, Securicor or First Class Post. % Open 8 till 5.30 for your convenience.
« Answerphone Service out of office hours (0772) 555038. *You can confidently call on us for a First Class Spares Service.

|- 194-200 North Road, Preston, Lancashire,
' . PR1 1YP England. Telex 677122

Good people to deal with”

MAKE YOUR INTERESTS PAY!!
Train at home for one of these Career opportunities
More than 8 million students throughout the world have
found it worth their while! An ICS home-study course can

help you get a better job, make more money and have

: more fun out of life! ICS has over 90 years experience in

00 eur home-study courses and is the largest correspondence
school in the world. You learn at your own pace, when and

where you want under the guidance of expert ‘personal’

tutors. Find out how we can help YOU. Postor phone today
for your FREE INFORMATION PACK on the course of your
choice. (Tick one box only!)

' , [ . Radio, Audio & \
Celtel your [jiESsamch: - ey
® Basic Electronic Radio Amateur
| | Engineering ] | Licence Exam Ol
r° I u e (City & Guilds) (City & Guilds)
| Electrical Car |
o | Engineering [0 | Mechanics | |
‘ °I‘e P Elec. Contracting/__ | Computer
| | installation O |programming O |
Ex-rental-TV's & VCR's || GCE over 40 ‘0’ & ‘A’ level subjects Ol
Celtel give you the margins you really profit by | name: |
- | Address: I
= p. Code
= === I International Correspondence Schools, I
2 BREACH ROAD,WEST THURROCK, ESSEX Tel: (0708) 861404 I':s ol e e St S
Phone: 0800-289239 (Toll Free] | HEmmB o
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FIRST IN TUBE REBUILDING TECHNOLOGY

30AX; 540 SERIES!

REDUGED SERVICING COST,
FIT A DIRECT REPLACEMENT

AVAILABLE ONLY FROM CHROMAVAC.
PRE CONVERGED AS ORIGI

EXTERNAL MULTIPOLE UNIT NOT REQUIRED.

QUALITY

REBUILDS

most types of Inline Re-builds or

PRICES SUBJECT TO
new ex-stock GLAESS EX%JHEANGE

| Defta Rebuilds J] Infine Rebuilds

Up to 22" .. From £40
Up to 26” .. From £45
A56 - 540x
AB6 - 540x
Bonded Coil +£5

Upto19”
Upto 22"
Upto 26"
110°upto 22"
110°up to 26”
Low focus

17FHP New
470EHBNew ........... . £30
Delta only. Less 5% 5+

ALL SIZES OF NEW AND
REBUILT MONO TUBES
AT COMPETITIVE PRICES

Please enquire types not listed
370 HFB-A37-590
370HUB 660 AB
AB7-701

670CZB

MIN. CARRIAGE f5
10+ CARRIAGE PAID
TERMS
Cash with order

ALL PRICES
EXCLUSIVE OF VAT
560 DMB

QUANTITY * WE PURCHASE SURPLUS STOCKS

DISCOUNT OF INLINE TUBES: ALSO A6/

AVAILABLE 66 -~ 510/540 ETC. OLD GLASS.
Ask for details DELIVERY: By return on all stock items.

CCTV CAMERAS
FROM ONLY
£69.50 EACH!

PLUS CARRIAGE
& VAT

Crofton Electronics are pleased to announce that they are now able to supply C.C.T.V.
cameras complete with standard lens, starting at the amazing price of £69.50 + VAT &
carriage. Two models are available. Model ‘A’ incorporates a % vidicon tube, and model ‘B’
has a 1" tube. Both models employ vidicon racking thus allowing focusing from a few inches
to infinity. Both models also have a standard ‘C’ mount and thus will accept a wide range of
different lenses. Model ‘B can be driven from external sync pulses and produce a
composite/non composite output. Though not new each camera has been completely

refurbished to a high standard in our own workshops and comes ready to work with any
suitable monitor, digitiser, VCR etc. (may also be used with a domestic TV set by the
addition of a simple modulator - kit available.) From an input of 240v ac, the cameras produce
an output of 1 volt peak-peak and are equipped with standard tripod mounting bushes. With
applications as diverse as education, amateur dramatics and shop/industrial/domestic/
farming security systems, demand is sure to be high and orders will be dealt with in strict
rotation.

Model ‘A" all inclusive price £85.10 subject to availability.
Model ‘B’ all inclusive price £97.75 subject to availability.

DON'T DELAY - PLACE YOUR ORDER TODAY!

Also available on special offer — Brand New Time Date Generators at the amazing price of
£132 inclusive. Normal price £477. These generators are mains driven and accept normal
composite video in. They produce video out with time/date/day/month/and year added to
the signal, and with the option of normal or inverse video of the added data. The position on
the screen of the added data is adjustable. Switchable character size is also provided for, on
an internal DIL switch. A REAL MUST FOR SECURITY APPLICATIONS WHEN RECORDING.
There are only a limited number of these, so hurry to avoid disappointment. Orders will be
dealt with on & strictly first come first served basis.

We also have for disposal a whole host of used items such as cooling fans, power supplies
etc - s0 please ask for list. Qur complete range of products include plugs, sockets and
cables, TV aenal accessonies, monitors, computer products, security telephones and door
entry/alarm equipment, and surveillance and counter surveillance equipment. If you would
like all our cats please send a 40p SAE.

MOST MAJOR CREDIT CARDS ACCEPTED

CROFTON ELECTRONICS 2 05448 557

‘KINGSHILL, NEXTEND, LYONSHALL, HEREFORDSHIRE HR5 3HZ

TANDARDS FIRST

CHROMAVAC LTD., PUMP STREET,
HOLLINWOOD, OLDHAM OL9 7LR

Ask for Mr Butterworth ON: 061-681 2959

234

TO PROFIT!

3,000 TV’s and Video's in stock—
Teletext from £50
Thorn 9-6 from £25 working

Working Mechanical Videos RSl ga4
from £70. RANGE OF
Non-working Mechanical B[\ AL 4
Videos from £30. VIDEOS
Electronic Videos from £70.

GRADED WHITE GOODS
GAS and ELECTRIC
Built In and Free Standing
COOKERS, MICROWAVES

REFRIGERATION, LAUNDRY
and FIRES

SWITCH ON 4

All with manufacturers
GUARANTEE

s 4 — - u
Incarporating MONITEC NEW 16,000 sq.ft

e WAREHOUSE L
, EN ST INDUSTRIAL ESTATE
GREEN ST, KIDDERMINSTER DY10 1HN

Telephane (0562) 755526 or 741666
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£1 BAKERS DOZEN PACKS
Price per pack is £1.00.* Order 12
you may choose another free.

ltems marked (sh) are not new

but guaranteed ok.

1. 5-13 amp ring main junction boxes

2. 5-13 amp ring main spur boxes

4. 5- surface mounting light switches

5. 3- electrical switches intermediate type, will also replace 1 or 2 way
switches, white flush mounting

7 - in flex line switches with neons

9. 2 mains transformers with 6V 1A secondaries

10. 2 -mains ¢ with 12v 12A ies

11, 1- extension speaker cabinet for 6% speaker

13. 12 - glass reed switches

17. 2 - ultrasonic transmitters and 2 receivers with circuit

19. 2 - light dependent resistors

25. 4 - wafer switches — 6p 2 way, 4p 3 way, 2p 6 way, 2r Sway, 1p12
way small one hold fixing and good length va spindle your choice

28. 1 -6 digit counter mains voltage

30, 2- Nicad battery chargers

31, 1 - key switch with ke{

33. 2- aerosol cans of ICf Dry Lubricant

34, 48-2 metre lengths colour-coded connecting wire

39, 1 - IonE and medium wave tuner kit

41, 8- rocker switch 10 amp mains SPST

45, 1 ~ 24 hour time switch mains operated

49. 10 - neon vaives — make good night lights

50. 2-12V DC or 24V AC, 3 CO relays

51, 1-12V 2 CO miniature relay very sensitive

52. 1-12V 4 CO miniature relay

54. 10 - rows of 32 gold plated IC sockets {total 320 sockets)

55. 1 - locking mechanism with 2 keys

56. 1 - miniature uniselector with circuit for electric jigsaw puzzle

60. 5-ferrite rods 4” x 5/16” diameter aerials

61. 1 - Mullard thyristor trigger module

66. 1 - magnetic brake - staps rotation instantly

67. 1-low pressure 3 level switch can be mouth operated

69. 2 - 25 watt pots 8 ohm

70. 2-25 watt pots 1000 ohm

71. 4 - wire wound pots - 18, 33, 50 and 100 ohm your choice

77. 1 -time reminder adluslable 1-60 mins clockwork

85. 1 -mains shaped pole motor 34" stack - "4 shaft

89. 1-mains motor with gear box 1 rev per 24 hours

91. 2~ mains motors with gear box 16 rpm

96. 1 - thermostat for fridge

98. 1 - motorised stud switch (s.h.)

101. 1-2'% hours delay switch

102. mains PSU 9V

103. 1 - mains power supply unit - 6V DC

104. 1- mains power supply unit — 414V DC

107. 1- 5" speaker size radio cabinet with handle

111. 2 - musical boxes (less keys)

112. 1 - heating pad 200 watts mains

114, 1~ W amplifier Mullard 1172

115. 1- wall mounting thermostat 24V

118. 1 - teak effect extension 5" speaker cabinet

120. 2 - p.c. boards with 2 amp full wave and 17 other recs

121. 4 - push push switches for table lamps etc.

122. 10 - mtrs twin screened fiex white p.v.c. outer

124. 25 - clear plastic lenses 1¥4 diameter

127. 4 - pilot bulb |amr metal clip on type

128. 10 - very fine drills for pcbs etc.

129. 4 - extra thin screw drivers for instruments

132. 2 - plastic boxes with windows, ideal for interrupted beam switch

134. 10 - model aircraft motor — require no onvoff switch, just spin to start

142, 10 - 4BA spanners 1 end open, other end closed

145. 2 — 4 reed relay kits 3V coil normally open or c/o if magnets added

146. 20 - pilot bulbs 6.5V 3A Philips

154. 1 - 12V drip proof relay - ideal for car jobs

155. 3 - varicap push button tuners with knabs

169. 4 - short wave air spaced trimmers 2-30t

172. 10 - 12V 6W bulbs Philips m.e.s.

178. 3 - ablong amber indicators with liliputs 12V

180. 6 - round amber indicators with neons 240V

181. 100 - p.v.c. grommets ¥ hole size

182. 1 - short wave tuning condenser 50 pf with V4" spindle

184. 1 - three gang tuning condenser each section 500 pf with trimmers
and good length 4" spindle

188. 1 5— plastic box sloping metal front, 16 x 95mm average depth

mm

193. 6- 5 amp 3 pin flush sockets brown

195. 5-B.C. lampholders brown bakelite threaded entry

196. 1 - in flex simmerstat for electric blanket soldering iron etc.

197. 2 - thermostats, spindle setting — ad]ustable range for ovens efc.
199. 1 - mains operated solenoid with plunger 1" travel

200. 1 - 10 digit switch pad for telephones etc.

201. 8 - computer keyboard switches with knabs, pcb or vere mounting
211. 1 - electric clock mains driven, always right time - not cased
216. 1 - stereo pre-amp Mullard EP3001

232. 2- 12V solenoids, small with plunger

236. 1 - mains 9V 1am dary C core i
241, 1 - car door speaker (very flat) 6% 15 ohm made for Radiomobiie
241, 2 - speakers 6” x 4" 4 ohm 5 watt made for Radlomobﬂe

243. 2 - speakers 6" x 4" 16 ohm 5 watt made for R bile

MULLARD UNILEX AMPLIFIERS
We are probably the only firm in the country with these now in stock.
Although only four watts per channel, these give superb regroduction.
We now offer the 4 Mullard modules - i.e. Mains power unit {EP9002)
Pre amp module (EP900T) and two amplifier modules (EP9000) all for
ooggs £2£ostage. Far prices of modules bought separately see
UNDERS.

CAR STARTER/CHARGER KIT

Flat Battery! Don't worry you will start your car in a few minutes with
this unit — 250 wait transformer 20 amp rectifiers, all parts with data £15

case £4 p&p £2
VENNER TIME
SWITCH

Mains operated with 20 amp swiich. One on
and one off per 24 hrs. repeats Jaily
automatically correcting for the |

but you can have it for only £2.95 without
case, metal case - £2.95, r kit to
convert this into a normal 24hr. fime switch
but with the added advantage of up to 12
onvoffs per 24hrs. This makes an ideal
Ex-Electricity Board. controlier for the immersion heater. Price of
Guaranteed 12 months. adaplor kit is £2.30.

SOUND TO LI\GHT UNIT

Complete kit of parts of a three channel sound to light unit mvolllng
over 2000 walts of lighting. Use this at home if you wish but it is plenty
rugged enough for disco work. The unit is housed in an attractive two
tone metal case and has controis for each channel, and a master onvoff.

The audio input and output are by /4" sockets and three panel mounting

fuse provide thyristor protection. A four pin ug and socket
facilitate ease of connecting lamps. Special price is £14.95 in kit form.

12 volt MOTCR BY SMITHS

Made for use in cars, etc. these are very
powerful and easily reversible. Size 3‘@"
by:!\;dta They have a gaod length of /4"

spil
1/10 hp £3.45
1/8 hp £5.75. 1/6 hp £7.50

25A ELECTRICAL
PROGRAMMER /

Leam in rour sleep. Have radio playm%

kettle boiling as you wake — switch on lights to ward
off mtmders have a wam house to come

home to. You can do all these and more. By a
famous maker with 25 amp onvolf switch. A
beautiful unit at £2.50

——THIS MONTH’S SNIP——

400 Watt Mains Isolation Transformer 230 votts in
230 volts out. Supplementary 10 volt winding for
voltage adjustments. Torroidal construction makes
it most compact. Regular price £40. Our price only

ng
or shortening day. An expensive time switch

£10.00 + £2 post.

MAKING SUNBEDS?

CHOKE AND STARTER for 6’ 100uva tube £2, post £1 for 1 or 50p

each mH%uanm‘
TUBE SCanopytypespnng loaded, 4 pairs for £1, 100 pairs
£20, 1,000 pairs £150, post p:

TANGENTIAL HEATERS
e ain have very good stocks of these quiet running instant heat
require only a simply case, or could fitted nto the
b(momolalalchenum o1 book case etc. At present we have stocks of
1.2%w, 2kw, 2.5kw, and 3kw, Prices are £5 each for the first 3, and
£6.95 for the 3k. Add post £1.50 per heater if notcollecllﬁm
CONTROL SWITCH enabling full heat, half heat or cold with

connection diagram, 50p for , 75p for 3kw.
FANS & BLOWERS
Woods extractors

5" €5 + £1.25 post. 6" £6 + £1.50 post

4" x 4" Muffin equipment cooling fan 115V £2.00

4" x 4" Muffin equipment cooling fan 230/240V £5

5” Plannair extractor £5.50

9 Exlraclor or blower 115V supplied with 230 to 115V adaptor £9.50 +

All above are ex eom&we-s but guaranteed 12 months.

107 x 3" mr. New. Very quiet — supplied with 230 to
115Vadamovonuse|womsenestogwelongbiow22.00+ £1.50 post
or £4.00 + £2.00 post for two.

IONISER KIT

Retresh your home, office, , work room with a

nsganve ION generator. Makes you feol bt-mer and work
harder ~ a p mains kit, case included

£11.95 plus £2.00 post.

TELEPHONE BITS
Master sockets (has surge arrestor — ringing condenser eic; and takes
g; plug . ..£3.95
Dual lors (2 trom one socket)

Cord terminating with B.T. plug 3 metres £2
Kit for converting oid terminal box to new B.T. master socket,

244, 1 - mains motor with gear-box very small, toothed output 1 rpm

245. 4 - standard size pots, 2 meg with dp switch

249. 1 - 13A switched socket on double plate with fused spur for water
heater elc. .

266. 21—5 \r/nains transformers 9V V%A secondary split primary so ok also for

267. 1 - mains tr 15V 1A y p.c.b
291, 1-ten tums 3 watt pot V4 spindie 100 ohm
296. 3- car cigar lighter socket plugs

298. 2- 15 amp round pin plu?s brown bakelite
300. 1-mains solencid with plunger compact type
301, 10 - ceramic magnets Mullard 17 x 3/8 x 5/16
303. 1-12 pole 3 wa(N ramic wave charge switch
304. 1- stereo amp 2W per channel

305. 1 - tubular dynamic microphone with desk rest
308. 1-T.V. turret tune (black & white T.V.)

310. 2 - oven thermostats

313. 5- sub minjature micro switches

316. 1- round pin kettle plug with moulded on lead

with 4 core cable, cable clips and 2 BT extension
(SOCHE 15 e e e £11.50

MlNl MONO AMP on p.c.b. size 4" x 2" (app.)
itted volume control and a hole for a tone
comrol should you require it. The amplifier
has three transistors and we
estimate the output to be 3W rms.
More technical data will be included
with the amp. Brand new,
rfect condition, offered at the very
pﬂceolmsouch or 13 for £12.00

J & N BULL ELECTRICAL (T)
250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BH3 5Q1

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Ordevsunder
£20 add £t semeecharge Monthly account orders accepted from
& B/card orders accepted.

schoots and pubjic nies. Acces
Brighton 0273 734648 Ik orders: write for quate.

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There is & total of over 400 packs in our Baker’s
dozen range and you become entitied to a large free
gift with each dozen pounds you spend on these
packs. A dlassified list of these packs and our latest
“News Letter” will be enclosed with your goods, and
you will automatically receive our next news letter.

£2 POUNDERS*
2P2-  wall
and thermometer

. high pt

with mercury switch

2P3 - Variable ard reversible 8-12V psu for model col

2P4 ~ EJ:Q vl?g {su with separate channels for stereo made for Mullard

2P6-~ 100W mains to 115V auto-transformer with voitage tappings

2P8 - Mains motor with gear box and variable speed selector Series
wound so suitable for further speed control

2P9 - Time and set switch. Boxed, glass fronted and with knobs.

Controls up to 15 amps. Ideal to program electric heaters

2P10 - 12 voit 5 amp mains transformer — low volt winding on
maram bobbin and easy to remove to converl to lower

for higher currents

P12 - Dusc or Tape precision motor — has balanced rotor and I1s
reversible 230V mains operator 1500 pm

2P14 - Mug Stop kit - when thrown emits piercing swawk

2P15 - Interrupted Beam kit for burglar alarms, counters, elc.

2P17 — 2 rev pr minute mains driven motor with gear box, ideal to

operate mirror ball
2P18 — Liquid/gas shut off valve mains solenoid operated

2P19 - Disco switch-motor dnives 6 or more 10 amp change over

micro switches supplied ready for mains operation

2P20 - 20 metres extension lead, 2 core — ideal most Black and
Decker garden tools etc.

2P21 — 10 watt amplifier, Mullard module reference 1173

2P22 — Motor driven switch 20 secs on or off after push

2P24 - Clockwork operated 12 hour switch 15A 250V with clutch

2P26 — Counter resetiable mains operated 3 digit

2P27 — Goodmans aker 6 inch round 8 ohm 12 watt

2P28 — Drill Pump — always usetul couples 1o any make portable drill

2P31 — 4 metres 98 way interconnecting wire easy to strip

2P32 - Hot Wire amp meter — 412 round surface mounting 0-10A —
but working and definitely a bit of history

2P34 — Solenoid Air Valve mains operated

2P38 - 200 R.P.M. Geared Mains Motor 1” stack quite powertul,

old

definitely large enough to drive a rotating aerial or a tumbler for

polishing stones etc.
2P43 - Small type blower or extractor fan, motor inset so very
230V

compaci,
2P46 — Our famous drill contro! kit complete and with prepared case

2P47 - Telephane ringing
frequency from 50 hz to 25 hz to give right ringing tone

2P49 - Fire Alarm break glass swilch in heavy cast case

2P51 - Siterec Headphone amplifier, with pre-amj

unit reduces mains to 50 volts and changes

P
2P55 - Mams‘e motor, extra powerful has 172" stack and good length of
ind|

Spi
1 pair Goodmans 15 ohm speakers for Unilox
2P64 — 1 five bladed fan 612" with mains motor

2P66 — 1 2kw tangential heater 115v easily convertible for 230V
2P67 — 1 12v-0-12v 2 amp mains transformer

2P68 — 1 15v-0 15v 2 amp mains transformer

2P69 - 1 2 025W60mA&63v5Ammns(ran§mer + £1 post
2P70— 1 E.M.I. tape motor two speed and reversible

2P72 - 1 115v Muffin fan 4" x 4° aﬁmx ex computer

2P75- 12 hotr timer, plugs into 1

2P82 - 9v-0-9v 2 amp mains transformer

2P84 - Modem board with press keys for telephone redialler
2PB5 - 20v-0-20v 2A Mains transformer

2P88 - Sangamo 24 hr time switch 20 amp S.H.

2P89 — 120 min. time switch with knob

2P90 - 90 min. time switch with lewise engraved controlter
2P95 — 13A socket on satin chrome plate very superior G.E.C.
2P97 — mains tansformer 24v 2A upright mounting

2P98 — 20m 4 core telephone cable, white outer

2P39 - 500 hardened pin type staples for lelephone cable
2P101 —mains transformer t5v 4A upright mounti

ng
2P105 - capillary type thermostat adjustable for air temperatures with
10A c/o switch

2P107 --membrane keyboard, telephone type superior plug m type

2P108 - mains motor with gear box giving 110mm

2P109 - 5" wide black adhesive pvc tape 33m, add £1 post if not
collecting

2P111 -(TT line output unit

2P112 - 6 voit 200MA Voltage regulated PSU for 13 amp socket

2P113 -9 volt 200MA Voitage regulated PSU for 13 amp socket

2P114 - 12 voit 200MA Voliage regulated PSU for 13 amp socket

2P116 —FM from end with tuning capaalor and F.M. circuitry

2P118 - 30rpm mains motor with ?ea

2P 119 - Under carpet switch mat for burglar alarm etc.

LIGHT CHASER KIT motor ariven switch
bank with connection diagram, used in connection with 4
sets of X-mas lights makes a very eye catching display for
home, shop or disco, only £5 ref 5P56.

g‘.‘S POUNDERS*

12 voit submersible pump complete with a tap which when

brought over the basin switches on the pump and when pushed

back switches off, an ideal caravan unit.

5P2  Sound to fight kit complete in case suitable for up to 750 watts.
5P3  Silent servinel ultra sonic transmitter and receive kit, compiete
5P5 250 watt isolating transformer to make your service bench safe,

has voltage ad). laps, also as it has a 115v tapping it can be
operate American or other 115v equipment which
1s often only nsulated to 115V. Please add £3 postage if you

can't collect as this is a heavy item.
5P6 12V alarm beft with heavy 6" Sorg suitable for outside if
protected from direct ramiall
uaranteed.

5P15 Uniselector 5 pole 25 way 50 voit coil

PO but in perfect order and

5P18 motor driven water pump as fitted to many washin% machines

5P20 2 kits,
5P23 miniature {appr. 2'/2’ wloe) tangential blow hea|er 1.2kw
5P24 1/4hp motor, ex , 230v, mains op
lect add £3 pos
5P25 special effects ng
on or off for varying time
5P27 cartridge player 12v, has quahty sterec ampiifier
5P28 gear pump, mains motor dnven with inlet and outiet pipe
nnects

M receiver

1450rpm. if not
switch Up to 6 channels of lamps can be

col ors
5P32 large mains operated push or pull solenoid. Heavy so add £1.50

5P34 24v 5A toroidal mains transf

jlormer
5P35 modem board from telephone auto dialler, complete with keypad

and all ICs

5P37 24 hour time switch, 2 onvoffs and clockwork reserve, ex. Elec.

Board loading up to 50A. Add £1 post
5P41 5" extractor fan, very quiet runner sh, gntd 12 mths.
SP45 pack of 6 cooker clock switches
5P48 telephone extension bell in black case, e

ex-GPO
5P50 box of 20 infra red quartz glass enclosed 360w heating elements

5P51 200w auto transformer 230v to 115v toroidal
5P52 mains tramsformer 26v 10A up:?m mounnng add £2 post
5P54 mains mator with gear box, fin 5pm
5P58 AmstradstereotunerFMandLMandS AM
5P60 DC Muifir type fan 18w to 27v, only 3w
5P61 drill pump mounted on frame, lad to mains motor
2 21/2kw tangential blow heater, add £1.50 post if not collecti
FP69 Fluorescent light box for viewing PCB's or can be used for sl
window sign
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1987 CATALOGUE available — range of components greatly increased — over 136 pages fully illustrated. Price £1.00
over £15). Includes 50p Credit Note, Special Offer Sheets, Order Form and Pre-Paid Envelope.

FEBRUARY SPECIAL

FLUORESCENT
LAMP

DOUBLE

12" TUBE

Aftractive

white fitting

ribbed perspex

diffuser. On/off switch, 3ft

cable. Transistorised circuitry.

Keyhole fixing. 12V dc, 8W
tube 360 x 62 x 37mm.

INTEGBATED CIRCUITS. (f)

708C 0.35 ( TDAZ2140
741 0.25
AN2140 3.80
AN240P 3.42
1.98
0.80
0.66
y.20
2.10
1.00
0.65
0.35
1.58

UPC2002H

Price (£]
0.28
0.30
0.34
0.58
0.38
056
0.38
0.45
0.45
0.57

Type
AC127
AC128
AC128K
AC141
AC141K
AC142
AC142K
AC151
AC152
AC153

320
4.90
0.45
1.15
1.80
3.00
175

[ CMOS |
- 4000
SERIES

FULL RANGE

LM380N14-P
LM1011N
LM1458N

FULL RANGE OF
SPARES FOR
AMSTRAD
FERGUSON
SANYO
SHARP
SONY

Send large S.A.E. for
complete lists which will be
available as from 1/1/1987.
Please bear with us over
delay.

LM3900N
M51513L
MS51515L
MC1307P
MC1327P
MC1330P

0.85
1.0
298
199
150
1.60

OF CMOS IN
STOCK -
SEE OUR
CATALOGUE

AC153K
AC176
AC176K
AC187
AC187K
AC188
AC188K
ACY22
AD142
AD143
AD149
AD161/162
AD162

0.46
0.30
0.38
0.28
0.38
0.28
0.38
1.50
0.88
1.10

ML2328
ML2378
NES555
SAA1025
SN76226DN
SN76227N
SN76533N

210
230
025
6.00
2.30
110
170
620
13.00

DEVICES IN
STOCK -
AGAIN SEE
OUR
CATALOGUE

FULL RANGE OF
18LS

AF114
AF115
AF116
AF121
AF124
AF125
AF126
AF127
AF139
AF178
AF239
AF279S
AL100

3

TA7205AP
TA7222P
TAAS50
TAAG1TA12

VOLTAGE
REGULATORS

ORYX PORTASOL
PORTABLE
GAS SOLDERING IRON
Powered by ordinary
lighter fuel. 60 mins. cont.
use, adj. temp.
10/60W

} SPARE TIPS
2.4mm, 3.2mm, 4.8mm

Price £16.00
£450

TAAG21AX1
TAD100
TDAT20A
AS/S/SBTIU
TDA1208
SA/SQ/UQ
T8A520
TBA530
TBA540
TDA560C
TBAB10S
TBAS50/2A

DRILLS

Reliant 12v

Titan 12v

Saturn-Mains

Full range of high speed twist
drifls for metal and drill bits.

7.25
11.20
12.25

TCA270SA
TDA1003A
TDAT006A
TDA10355
TDA1170S
TDA1352A
TDA2002
TDA2020
TDA2030

AL102
ASY80
ASZ17
AU11D
AY102
B40C200
BA110
BA115
BA121
BA129
BA148
BA155
BA157
881058
8B105G
88110B
BC107
AorB
BC108
ABorcC
BC109
ABorC
8C115
BC116
B8C117

0000000000000 00 O ENNNANSONCOOOO NN
NRR2oRanaR85R8388228833088238N8

TRANSISTORS + DIODES
Type
BC118
8C119
BC125
BC140
BC141
BC142
BC143
BC147
BC147B
BC148
BC148B
BC149
BC149C
BC157
BC158
8C159
B/C
BC160
BC161
BC168B
BC169C
BC170/A/B/C
BC171/AB
BC172/B/C
BC177/A/B/C
BC182/A/B/C
BC182L
LALDLC
BC18YVA/B/C
BC183L
LALBLC

BC184
ABCLLCLB
BC207
BC212/A/B/C
BC2121

LA LB
BC21VA/B/C
BC213L

LALB LC
BC237

8C238
BC251/A/B
BC262

AB
BC301
BC302
BC303
8C307A
BC317A
BC323
BC327
BC328
8C337
BC338

Type
BC516
BC547
AorB
8C548
ABorC
BC549
AorB
BCS50
AorB
BC557
BC558A
BCY70
BCZ10
BCZ11
BD124P

Price (£}
0.16

o

BPWoON— 00D 0 awww =5
oSoranRNOndN o8 8BIARD

N
-

D OO 00000000000RoRO00000000D00eDeORa:s

Price (£}
48

0.

0.12
0.10
0.12
0.10
0.10
0.10
010
0.10
0.10
010
0.16
321
2.60
0.70
0.90
0.68

D00 0000000044001 20000000000000000:
RREEIZBRBIRESZRIR2REY

Type
BF178
BF180
BF181
BFt82
BF183
BF184
BF185
BF194A
BF195
BF224J
BF240
8F241
BF244A
BF257
BF258
BF259
BF262
BF263

BT106
BT116
8Tung

BU104
8U105
BU108

BT 100A/02
BT101/300
BT101/500
BT102/300

BT138/600
BT151/560R
BTY79/400R

BU124AE

Price (£}
0.26

0.27
0.27
0.32
0.32
0.30
0.28
0.15
0.12
0.20
0.30

coooooo:
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EAST CORNWALL COMPONENTS

per copy (free upon request with orders
Order your copy now — will be sent within 7 days.

Price (£)
1.40
1.90
130
130
150
1.40
175
1.10
3.70
2.75
260
1.98
0.80
050
0.60
.10
0.08
0.06
0.35
045
0.56
0.80
0.38
0.65

Type
ORP12
R20088
R2010B
R2540
TIP30A
TIP31C
TIP32
TIP33A
TIP34A
TIPA1C
TIPa2
TIP4a7
TIP121
TIP2955
TIP3055
TiS88
1S90
Y728
Y969
IN4001
IN4003
IN4004
IN40Q08/7
IN4148
INS400
INS402
IN5405
IN5406
IN5408
2N2122A
2N2222
2N2904A
2N2926G
2N3053
2N3054
2N3055
2N3703
2N3773
288337
25C1098
25Cn72y
28C1173Y
25C1279
25C1306
28C1413A
2AC1449
25C1507
2581678
25C1758
25C1909
25C1923
25C21953
25C1957
25C1969
25C2028
25C2029
28C2078
25C2091
25C2098

Type
BU126
BU133
BU204
BU205
8U206
BU208A
BU326S
BU407
BUX80
BUY20
BUYB9A
BUY69B
BY100
BY103
BY122
BY126
BY127
BY133
BY135
BY164
BY179

Price (£}
0.95
120
1.20
2n
0.32
0.39
0.35
055
0.70
0.42
0.44
0.42
0.63
0.70
0.58
050
027

BY210/400
BY210/600
BY210/800
BY227
BY228
BY238
BYX10
BYX36/150
BYX36/600
BYX48/300
BY X55/600
BY X71/600
C106D (400V)
E1222

283B8STENBRYNFERRS
=3
33

o-ooo000000co00m o

E5024
MCR106/6
ME0413
ME6002

OO0 DONOOO O aNDOo00eD¢
co3RNoexS

238kBR223882LE

0.07 | 25C2335

Enquiries are wel-
comed for any other
valve not listed here.

Type Price (f)

@ o
2o

BEHeaNahaBB8RIBLSRERLRRRASS

SFda

SWO SO AN 2O 4O MU W=D 202000 NON=sOINNOONNG s &
@NNN

2588838

ON-ONNOas
eaxzzaesEt

GZ32
KTE6(G.E C)
KT77
KT83(GE.C)
PCa8

~2lBa~onnoD

53238838858

EAST CORNWALL COMPONENTS

DATA VOLUME 1 - Trans. data &
drawings A-BUY £9.95
DATA VOLUME 2 - as above
cZ £10.50
DATA VOLUME 3 - 2N-2N6735 £9.98
DATA VOLUME 4 - 2SA & on £12.50
DIODES VOLUME 1 £10.55
DIODES VOLUME 2 £10.45
Both Volumes £20.50
1.C. CMOS £8.25
1LC. TTL £7.95
L.C. LIN VOLUME 1 £6.75
1.C. LIN VOLUME 2 £6.80
Both volumes £12.75

TOOLS

TWEEZERS
Blunt
Pointed
Spring Loaded 1.90
inspection Mirror 3.75
Screwdrivers — Various
Spanners — Various
Pliers — Various

0.85
0.95

Cable Strippers — Various

CHART RECORDER
SPECIAL

Brand new 3 channel

pen recorders complete
with charts. Full spec.
upon request. Price £40 +
£10 p&p + VAT,

ELECTRICAL

13A 3p Fused Plugs
As above - Rubber

2 way 13A 3p ext. socket
3 way 13A 3p ext. socket
4 way front fused

4W front fused + 3m lead
2W adaptor, fused 13A
3W adaptor, fused 13A

REPLACEMENT TV MAINS DROPPERS

GEC2010
GEC 2018
Philips G8
Philips 70
Philips 300
RRI A640
RRI AB16
Thorn 1500

8R + 15R + 17R + 70R + 63R + 188R
10R + 15R + 19R + 70R
22R + 68 R

6R + 124R + 84R

118R + 148R {with link)
250R + 14R + 156R S0W
302R + 70R + 6.2R

350R + 20R + 148R + 1.5K

0.95
115
0380
0.68
0.85

317R

Thorn 3000/3500 6R + 1R + 100R Fused

Thorn 8000
Thorn 8500

56R + 1K + 47R + 12R
1K5 + 40R + 50R
Plus Many More. Please enquire.

THYRISTORS A to Z £10.25
TRANSISTORS Ato 2 £5.25
TRANSISTORS 2N-3N £5.35

Both volumes £10.00

UNIVERSAL
BATTERY CHARGER

To charge AA, C, D and PP3 Ni-Cads
Price £4.50
Rechargeable Batteries

CAR AERIAL Conn.
Plastic Pl
Liggl oci?eq
Chassis Socket

CO-AX ACCESSORIES

Plug — Metal

Plug - Plastic

Ch/Socket

Line/Socket

Line Conn
Surface/M/Socket

Socket Splitter/comb.
Socket Splitter/comb. Sw.
In-line Splitter

Single FI/M. Outlet
Double Fi/M. Outlet
Muitiway Splitters 3-way
Muitiway Splitters 4-way

0.20
0.12
0.15
0.25
0.12

0.18/10
0.10/10
0.12/10
0.22/10
0.10/10
0.60
1.15
125
0.98
0.95
1.20

SOLDERING

SECTION

Soldering Station complete
i or 40W Iron (state

with 30
which}

XS25 W Iron ki‘complete witl
steel & plug attached
CS 18W, as above
Antex 15W iron
Antex 18W iron
Antex 25W iron
Antex elements

Antex bits

Antex stands

Soldersucker

Spare nozzles for

Soldersucker

12v
RECHARGEABLE
UNIT

A bank of 10 D type Ni-Cads
encapsulated in a black plastic
box complete with inlet and
autlel sockets (XLR type) and
fuse holder Trs giving 12V
from a very neat and tidy umit
Approx Z}Sx]sx?ﬁmm

+ £1.85 P&P
e + 15% VAT

CERAMIC KIT 50 VOLT
125 CAPACITORS
5 EACH VALUE
£4.75

74.95
h
11.00
10 90
5.75
5.95
6.20
3.20
0.99
220
450

0.65

1.80
228

AA (HP7)
C {HP11)
D {HP2)
PP3

£2.14 10/£1.98 each
£2.30 10/£2.10 each
£3.75 10/£3.65 each

95p 10/ 85p each

Extension
Car Cigar Plug

In-line Plug Adapt.
ead

'SNL:'NN'-
anSon

SERVICE AIDS

50 Full range of Battery Holders

BT App Telephone Plug + 3m Lead
£1.25
BT App Master Socket inc Wiring
instrns £2.85
BT App Secondary Socket £1.95
4-way plug 30p each
BT 4-Core Cable per metre  15p/m
£12.00/100m
100/75p

Cable clips for above

Switch Cleaner
Circuit Freezer
Foam Cleanser
Aero Klene
Plastic Seal
Excel Polish
Antistat Spray
Aero Duster

Super 40
Vid%o Head Cleaner
Fire Extinguisher

Reel 10m 0.12m

MULTISECTION ELECTROLYTICS

1004300+ 100+ 16/300V
00 150+ 100+ 100+ 100+ 150/320V

THORN 850
141

1500 150 + 150+ 100/300V

@
-

ZENER DIODES

400mW Plastic
™

13W Plastic 3V-200V
15W Flange 4747V
25W Plastc 15 75V
7575V

20W Siud

ZENER DIODE
KT
400 M/W
55 ZENER DIDOES
5 EACH VALUE
£3.50

3
8p each. 10/75p
15p cach 10/£140
£126 each*

64p each*

£1.35 each*

“Only available while stocks last

rease Hero 1.50

SoldaMop Industria!

3000 1000/63V
3500 175/400V + 100+ 100/350V
50V

8000
8000/8500 2500+2500/63V
8000 700/250V
1000/70V
9000 400/400V
Timer Amp  4700/25V
DECCA 10/30  400+400/350V
1700 200+ 200 + 400/350V
2047 2048 2083 2084 2104
200+200+ 150+ 50/300V
0V

600725
200+ 200+ 75+ 25/350V
2201100V
PHILIPS  G8 600/300V
G8 G9

G9 600/300V
G11 4707250V

B3REVILNEN

GEC

ITT/KB

] Prices per 10

119 HIGH STREET

WEM

SHROPSHIRE SY4 5TT TeL: 0939 32689

TELEX: 35565

20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630,
800mA, 1,1.25, 1.6, 2, 25, 3.15, 4, 5, 6.3A. 45p. 20mm Time Delay.
100, 125, 160, 200mA, 250, 315, 400, 500, 630, 800mA. 90gp. 1, 1.25,
16,2, 25,315 4, 5 6.3A 70p. 1" Mains. 2, 3,5, 7, 10, 13A %p.

G9
EKCO TI48 1254200+ 100+ 32275V

691 Series 200+300/350V
600/300Y

300+ 300/300V

A823 2500+ 2500/30V
220/400V
600/300Y

RANK

WOWONSRNONN
3887838283

RESISTORS — CARBON FILM 5%

1/4W 1RO 10 10M {E12 Range}
12W 2R2 1o 10M (E24 Range}
1W 10R to 2M2 {E12 Range)
2W 10R to 2M2 (E6 Range)

2p each. 15p/10. 75p/100
2p each 15p/10. 75p/100
7p each. 65p/10. 6.00/100
8p each. 70p/10. 6.007100

RESISTORKITS — each value individually packed

1/8W pack 10 each vatue E12
1/4W pack 5 each value E12
12W pack 10 each vatue E12 - 2R2 to 2M2 730 pleces
172W pack § each value E12 - 2R2 to 2M2 365 pieces
1W pack 5 each value E12 -~ 2R2 to 1M 353 pieces
2W pack § each value £6

10R to 1M 610 pieces 575
10R to 1M 305 pieces 335
795
475
15.25

10R to 2M2 317 pieces 18.50

4W — 1RO to

RESISTORS ~ WIREWOUND. Generally 5%

2.5W -~ 0.22 to 270R — Availabie in preferred values

10K — Available in preferred values

7W — 0.47R to 22K - Available in preferred values
1IW - 1RO to 22K - Available in preferred values
17W —1R0 to 22K — Available in preferred values

ORDERING: All components are brand new and to full specification. Please

add 65p postage/packing {untess otherwise specitied) to all orders
and then add 15% VAT to the total. Minimum order £5.00. Either send
chegue/cash/postal order or send/telephone your Access or Visa
number. Ofticial orders trom schools, universities, colleges etc most
welcome. {Do not forget to send for our 1986 catalogue — only £1.00
per copy). Delivery by return on ex-stock items. All prices subject to
change without notice. RETAIL shop open Mon-Fri 9.00-5.00. Sat 9-12.00.
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Our congratulations to British Satellite Broadcasting (BSB) on being awarded the UK
direct broadcasting by satellite (DBS) franchise. Five groups put in applications for the
fifteen-year franchise and the competition was strong. It was apparently not an easy

decision for the IBA and one gathers that it was touch and go until the last. Therc was
certainly an odd little charade about the way in which the decision was communicated to
the applicants. Representatives of all five were called to the IBA's Brompton Road
EDITOR headquarters and were sat in separate rooms where they were personally handed

. individual letters by the IBA’s chairman Lord Thomson. One wonders why a single
John A. Reddihough phone call or an invitation to the winner would not have been a simpler way of going
about it, but it seems that the IBA was intent on being seen to be scrupulously fair in its
Please note that the telephone numbers below dealings with the applicants. When one thinks of the unpleasant possibilities of
are for contact with the advertisement depart- subsequent complaints this was perhaps a reasonable way of going about it. There has
ments only. Editorial enquiries should be sent to  certainly so far been a total lack of any complaints from the losers.

the editor at the address given on page 225.

In reaching its decision it seems that the IBA was impressed by the expertise offered
by the various members of the BSB consortium (Granada and Anglia TV, the Pearson

ADVERTISEMENT ﬁroup, Virgin and Amstrad Consumer Electronics). Between them these groups already
MANAGER ave considerable interests in broadcasting along with publishing, banking, music
recording and retailing, video production and distribution, film distribution and con-
David W.B. Tilleard sumer electronics manufacturing and distribution interests. In its application for the
01-261 6671 franchise BSB emphasised that DBS had to be *‘programme-led” rather than relying on
the novelty of a new way of going about programme transmission. It has also stressed
the need for the programming to be complementary to that offered by the existin
SECRETARY terrestrial networkl:s) s§ that viegwers will bepoffered aywider range of cho);cc. Not ()nl%

Janet Reeve
01-261 6671

that, but BSB's three channels, carrying four services (one news based, one general
entertainment, a family programme and a premium film service) are to be scparately
targeted rather than being in competition. These are praiseworthy intentions that are not
going to be easy to implement — there is, after all, a limit to what can be screened and

CLASSIFIED the present terrestrial services already offer a fairly wide choice (except when they all go
ADVERTISEMENTS sports mad at the same time . . .).
Pat B BSB also explicitly recognised that the financial commitment (the cost of getting the
ol [SUEe service started is put at over £500m) represents a considerable risk, but felt that “the
01-261 5942 chances are now good enough, and the prospective rewards great enough, to justify an
adventure on the grand scale™. BSB will in particular be up against the ingrained habits
ADVERTISEMENT of the viewing public — many a set is switched on early in the day and left on regardless
COPY AND MAKE-UP of what comes up on the screen. BSB has not only the problem of getting its services
- known and persuading viewers to switch over, it also has the problem of persuading
Ron Scorey potential viewers to buy the necessary equipment. This is not simply a matter of shoving
01-261 6035 up an extra relatively inexpensive aerial, as when ITV started: a whole new recciving

COVER PHOTO

package is required. Not only that, but BSB have to provide the satellite — the 1TV
companies rely on the IBA to provide, for a fee, the means of transmission. BSB has
certainly taken a lot upon itself and one admires its courage.

BSB has exEressed the hope that some 400,000 homes will equip themselves for DBS
reception in the first year of the service (1990, all being well) and that over half the
houses in the UK will be so equipped after eight-ten years. That would be quite a rapid
take-off in comparison to previous advances in domestic TV/video services (ITV, colour,
the VCR). It hopes to break even in the third or fourth year of the franchise, with rapid
profits growth (from advertising and subscription revenue for the film channel)
thereafter. One recalls that ITV had a distinctly shaky start, but after the first couple of
years or so came the famed “licence to print money’”. BSB will have a harder task than
the original 1TV companies not only because of the need to persaude the public to
purchase the receiving equipment required but also because of the much greater
competition it faces — from the BBC, the ITV companies, video and the cable services,
also from other prospective DBS services.

This last point is one of the most intriguing aspects of the unfolding story of satellite
broadcasting. By 1990 the German, French, Irish and Luxembourg satellites are likely to
be in orbit, providing competition within the DBS field. It's likely that the French/
German satellites will carry at least some English language programming — French
channels have already been offered to prospective UK broadcasters. The Irish satellite
will carry mainly English-language programming and indeed some of the consortia that
failed to gain the UK DBS franchise may take channels on this one — or the Luxembourg
satellite Astra. While Astra will not be a full-power DBS satellite it will nevertheless be
receivable on a modestly sized dish, and of course the technology of reception is
advancing all the time (noise rather than signal strength is the problem). The footprints
of all these — and possibly other, e.g. Scandinavian — satellites will cover much of the

This month's cover photo shows Alan UK. We shall certainly not be starved of channels, and to be successful BSB will have to
Willcox's c.r.t. tester-booster in action 2ty € 8 OGS ey ST

L : So the nineties will see far more competition in the field of TV broadcasting than
See article on page 244. The Ampmace  ye've been used to. One has to ask the awkward question: will it all be financially
transformer specified in the article is  viable? In the USA, where competition in TV broadcasting has always been much
available from Satellite TV and Video, 1 greater than in Europe, TV stations have come and gone, only the big networks and a
Albany Road, Roath, Cardiff at £5 plus few strong locals getting a firm hold. The rewards for successful DBS broadcasting in the
VAT, including post and packing. UK could be considerable, but the risks are also great.
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Long-distance
Television

Roger Bunney

For the most part reception of DX-TV signals in the UK
during November matched the weather — dismal! Daily
reception of sorts was possible via meteor-scatter propaga-
tion, though the Leonids meteor shower failed to produce
the excitement it has done in previous years. Sporadic E
reception was noted on several days as follows:

7/11/86 CST (Czechoslovakia) ch. R2.

8/11/86 RALI (Italy) chs. IA, IB.

11/11/86 CST R1.

12/11/86 TSS (USSR) R1; JRT (Yugoslavia) E3, 4.
15/11/86 RAI IA; +PTT (Switzerland) E2.
18/11/86 TVP (Poland) R2; SR (Sweden) E4.

lain Menzies in Aberdeen logged several auroral events
during the evenings: NRK (Norway) was received on the
11th, RUV (Iceland) on the 12th, while the 15th produced
signals from both NRK and RUV - all these signals were
in Band I. He noted intense auroral activity on the 24-
25th. During the first phase on the 24th, from 1600-1930,
signals were received from NRK and there was “mush”
type interference. Excellent RUV signals were received
on the 25th, with mush throughout Band I.

There was an extremely intense tropospheric opening
on the 28-30th, during a period of heavy fog associated
with high pressure. Signals from France and the Benelux
countries were received on the 28th. Reception distances
increased on the 29th, with signals from W. Germany in
Band III and at u.h.f. The opening peaked on the 30th,
when E. German signals in Band III and at u.h.f. were
received as far west as the Welsh coast. Extensive recep-
tion from TDF (France) was noted along the south and
cast coasts and well inland, the farthest distance being
reception of Band III signals from Denmark in west
Wales. Simon Hamer in Powys even noted a Dutch ATV
station, PEIDWL, with P5 (noise free) signals at mid-day
on the 30th — together with ch. E11 and 12 signals from E.
Germany. A rewarding end to an otherwise gloomy
month.

Whilst we in Europe approach the winter reception low
things are picking up in Australia. Their SpE season is
now in full swing. Robert Copeman in Melbourne reports
extensive reception of New Zealand and W. Australian
Band I signals during November. For Anthony Mann in
Perth the season opened with a bang: he received a ch.
A2 signal from the Philippines (vision only) on October
11th at 1400-1600 local time, a distance of 3,500 miles.
There were also unidentified ch. E2, E3 and C1 signals.

Hugh Cocks writes from the Algarve, Portugal that
during mid-November ZTV (Zimbabwe) ch. E2 was
received almost daily at 1400-1630 via F2 propagation.
The signals were very strong at times, though normally
only the vision at 48-25MHz was received. Tropospheric
reception has given him signals from the Canary Islands
on chs. E30, E32, E40 (TVE-1) and E35 (TVE-2), also
RTP Madeira ch. E5. Late October SpE signals seen by
Hugh included BRT Antwerp ch. E2 at 100W on October
29/30th.
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1987 Meteor Shower Dates

Our thanks to the Meteor Section of the British As-
tronomical Association for providing the following in-
formation on meteor showers during 1987. Note that the
Leonids shower can in some years be very intense and is
thus especially worth DX-TV attention. The 1987 Taurids
shower will be weak with a long, flat maximum period.
Lyrids April 19-25th, peaking on the 22nd.
May Aquarids May I-10th, peaking over the 5-6th.
Delta Aquarids July 15th-August 20th, peaking on July

29th.

Perseids July 25th-August 20th, peaking over Au-
gust 12-13th.

Orionids October 16-27th, peaking over the 20-
22nd.

Taurids October 20th-November 30th, peaking
over November 1-10th.

Leonids November 15-20th, peaking over the 17-

- 18th.

Geminids December 7-15th, peaking over the 13-
14th.

Ursids December 17-25th, peaking on the 23rd.

Meteor-scatter Reception

Meteor-scatter propagation can give reception of distant
Band I signals on most days of the year. The signals are
for the most part of brief duration, ranging in strength
from weak to very strong. Typical MS signals appear
rapidly, with perhaps a longer decay to noise level — over
several seconds for a normal ping though super pings can
last for upwards of twenty seconds. Daily MS is random in
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nature, though the early morning period produces more
intense pings (unfortunately few Band I transmitters are in
operation in W. Europe during the early morning period).
The cause of MS propagation is signal reflection from
space debris that pass through the ionospheric layers,
usually burning up at E layer height (around 70-90 miles).
Reflection is from the ionised trails produced when the
debris burn up, and occurs at Band I frequencies upwards
- really intense trails will produce reflection in Band III.
The brief, fleeting nature of the signals means that the
receiver must be accurately tuned and the hold controls
set for instant synchronisation.

Random MS propagation should not be confused with
that provided by the major and predictable meteor show-
ers mentioned above. These showers often produce long
periods of reception, with characteristic fluctuating signal
strengths, if you are lucky enough to be tuned in at the
peak period.

An aerial used for SpE reception in Band I will provide
MS signals — a wideband type makes reception easier. MS
reception distances are similar to those of summertime
single-hop SpE reception, i.e. around 500-1,200 miles.

News ltems

Norway: The first local TV stations are now in operation
at Bergen (ch. E45, 50W), Smoras (E48, 10W) and
Geitanuken (ES1, 10W).

Holland: A third network is expected to be in operation
by the end of the year, financed by advertising which will
be included in blocks between programmes. The latter
will be provided by the present broadcasting
organisations. The Europa satellite TV channel has ceased
operations. .

Italy: The Benelux DX Club reports that two more
private TV stations are in operation transmitting on ch.
IA. These are Vigevano “Telelomellina” and Novara
“Tekeaktautakua” (or “TAI"). The latter has been re-
ceived in Holland.

W. German Local TV

Technical specifications for W. German local TV ser-
vices have now been agreed by the Deutches Bundespost.
Although the powers to be used are much lower than with
the main networks it’s common for the low-power UK
Forces TV network stations in W. Germany to be re-
ceived in the UK during good tropospheric openings, so
we can expect reception of the higher-powered “lokalen
Fernseh™ at such times. Table 1 lists proposed stations
grouped in areas. See also the accompanying map. Our
thanks to the Benelux DX Club for providing this
information.

Interference produced by Computers

A major part of the BBC programme “Micro Live™ on
November 14th was devoted to radiation from
microcomputers and the ways in which such radiation can
be resolved using both sophisticated and simple TV
receiving equipment. It was shown that signals from a
supposedly secure microcomputer system could be re-
ceived at 100 yards using a hand-held fan dipole assembly,
with information clearly resolved on a TV receiver’s screen
at closer distances. The Yoko v.h.f/u.h.f. monochrome
portable advertised in these pages recently by Aerial
Techniques was used in these experiments, the only
(though extensive) modification being to provide an exter-
nal line timebase speed/sync control. This was added
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[SISALORA

MULTI-STANDARD
PAL/SECAM COLOUR
TELEVISION

£339.00

Salora Technology from Scandinavia introduces the very latest in design and
technology for their new compact portable Multi-standard TV. This receiver
incorporates virtually all the facilities YOU need to suit your European/World-
wide travels — or for TV-DXing. The SALORA 15130 is a 15" low consumption (35w)
full square tube (FST) high definition colour TV with SCART socket for Video/
Audio input & output, fully infra-red remote control with a 30 channel memory,
full coverage tuner (VHF, UHF + in between cable channels).

The basic 15L30 is offered with System | (for UK), System B/G (for Europe) and
System L (for France & Luxembouig) plus automatic PAUSECAM switching,
together with automatic sound switching between the various systems.

Extra facilities can include Video/Teletext; NTSC; 12/24DC volt operational
package. (SAE for detailed leaflet.)

As appointed Salora agents speciafising in Multi-standard TV/Video systems,
Aerial Techniques offer professional service with the backing of 20 years
experience in foreign TV reception. A wide and varied selection of Aerials,
Amplifiers, Filters, Rotators, hardware and associated accessories are all shown
in our comprehensive Catalogue at 65p.

SALORA 15038 15" screen PAL/SECAM Multi-standard colour TV covering Sys-
tems B/G/I/L with infra-red remote cORrol unit ... .00
Teletext option package ... cowe coeoecurneces ... £69.95
12/24 volt GC portable/maobile option package . ... £39.95
NTSC video input module option package £32.00
NB All options fit internally and either are automatic or remote control unit switching.
The above prices are inclusive of VAT, Carriage (fully insured) is £8.75 for
delivery to any mainland UK address, other areas and Eire p.o.a.

AERIAL TECHMIQUES provide a complete and comprehensive consultancy
service for ALL TV/FM queries and problems, for domestic, fringe and
DXing. (SAE with all enquiries please.)

ACCESS & WISA orders welcome.

ecses AERIAL TECHMIQUES (T)

11, Kent Road, Parkstone,
Poole, Dorset, BH12 2EH. Tel: 0202 738232.
because many microcomputers run at speeds other than
the usual 625 lines. The programme also showed that with
mobile operation a 27MHz CB whip aerial mounted on
the roof of a van produced from banks/offices etc. signals
that could be clearly resolved by the roadside.

Microcomputer manufacturers are not happy to discuss
this situation. One unit showed in the programme incor-
porated a system to scramble the radiation so that it could
not be picked up by unauthorised operators. The real
answer however is to reduce the problem at source by use
of screening, earthing and good design.

I've had plenty of experience of computer/VDU radi-
ation problems that are extremely difficult to remove at
the domestic receiving site. The Sinclair Spectrum is noted
for its high-level output in Bands I and II, and several
other domestic microcomputers are reported to be receiv-
able at a distance. Stopping this nuisance is now very
difficult since there is no backing from the DTI. It may be
possible to reduce radiation from a domestic micro by
repositioning it. With commercial installations however
you can often find that the operators are unwilling to
screen/reposition offending VDUs. The legal process of
trying to prove a public nuisance is unlikely to be success-
ful. A more effective approach is to be able to prove that
you can resolve the signals, thus making the operator
aware of the lack of security. Liaison with the equipment
manufacturer may help, especially when the equipment is
produced by one of the larger manufacturers — smaller
manufacturers tend to show less concern, as I found when
experiencing trouble from a nearby word processor.

We'd be interested in hearing from any enthusiasts who
have experienced these problems and may have worked
out solutions.

Delivery approx. 7-10 days
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Weston Developments’ Aerials

Please note that Weston Developments, Romsey, has
ceased to manufacture and sell wideband aerials for DX
use. Requests for catalogues and orders for equipment
will only result in disappointment.

405-line Corner

It’s evident that there are many collections of 405-line
equipment up and down the country and it seems that
interest has increased since system A transmissions
ceased. If anyone is thinking of starting a collection or is
in need of spares, valves or circuit information an ap-
proach to Jack Millar of 107 King Street, Ramsgate, Kent
may well be worthwhile. He has some 100 TV sets for

disposal, none less than 25 years old, also a few radio
receivers, tape recorders and v.h.f. booster amplifiers plus
approximately 5,000 valves and 1,000 service manuals,
service updates, etc. Jack can provide a photostat list for
£1 including postage in the UK. Write to him directly,
with a stamped s.a.e. for any specific requests — no
random callers, please. .

The dual-standard Bemex pattern generator mentioned
in the December column went extremely quickly. At least
one other enthusiast is seeking a 405-line Bemex or similar
source of patterns. Let us know if you have anything
suitable lurking unwanted in the back of the workshop —
our correspondent (in Walsall) says he will pay a reason-
able sum for such a beast. Please don’t chuck away 405-
line equipment: someone, somewhere is likely to want it!

Table 1: W. German local TV stations

Station Channel(s) ERP Station Channel(s) ERP

BAYERN
Augsburg E38 330w Landshut E47 63W
Amberg E50 40w Munchen E59 Tkw
Ansbach E49 50W Nurnberg E40 760W
Aschaffenburg E44 87W Passau E36/47 44w
Bamberg E45 105W Regensburg E36 130W
Bayreuth E46 83w Rosenheim E45 100W
Coburg E38/47 48wW Schweinfurt E22 68W
Erlangen E50 100W Straubing E35 50W
Hof E51 33w Weiden E48 45w
Inglostadt ES7 100w Wurzburg E21/38 140W
Kaufbeuren E51 70W

BADEN-WURTTEMBERG

Freiburg E38 130W Pforzheim E23 105W
Uim E36 146W

BREMEN
Bremen E29 680W Bremerhaven E5 140W

HAMBURG

Hamburg E36 or 48 1.4kW

HESSEN
Kassel E35 200W Wiesbaden E38 100W

NIEDERSACHSEN
Braunschweig E60 250W Hildesheim E38 110W
Cuxhaven E21 50W Oldenburg E35 130W
Gottingen E39 110W Salzgitter E30/51 100w
Hannover E40 770W Wolfsburg E38 120W
NORDRHEIN-WESTFALEN
Aachen E26 260W Hamm E57 160W
Berg. Gladbach E46 70W Koln E27/52 470W
Bielefeld E38 430w Krefeld E33 520W
Bochum E33 360W Leverkusen E53 130W
Bonn E5/36 _270W Monchengladbach E26/46 200w
Bottrop E56 180W Mulheim/Ruhr E6 170W
Dortmund E43/58 500W Munster E51 270w
Dusseldorf E36 560W Neuss E44 140W
Duisburg E43 520W Paderborn E54 120W
Essen E12 600W Recklinghausen E28 210W
Gelsenkirchen E51 670W
RHEINLAND-PFALZ
Kaiserslautern E50 sow Mainz E36 270w
Koblenz E57 240W
SAARLAND
Saarbrucken E29/35/56 170W
SCHLESWIG-HOLSTEIN

Flensburg E24 100W Lubek ES59 or 60 88w
Kiel E24 320w
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VCR Fault Analysis

Steve Beeching, T.Eng.

Fisher FVH615 Function Fault

Once put into play the machine wouldn’t respond to stop.
Eject gave pause. Forward picture search was o.k. but
reverse search was ignored. Obviously brain failure, but
where?

The starting point here is to eliminate the main
microcomputer chip and check around the various input
paths to it for errors. As play could be selected — the
micro followed the play routine and playback was ob-
served — it was a fair bet that the micro was all right,
though we left open the possibility that it was defective
(say a 90 per cent chance that it was o.k., a 10 per cent
chance that it wasn’t).

The input data comes via a comparator system and the
basic operation is simple once explained. When a function
key is pressed an input voltage from a resistive ladder
network is applied to one input of an operational amplifier
that acts as a comparator. See Fig. 1. The other input,
applied to the non-inverting (+) input of the comparator,
consists of a staircase waveform. This is obtained from the
microcomputer chip’s four-bit keyscan data output lines
(D0-D3) via a digital-to-analogue converter — the latter
simply adds the four-bit data pulses to provide the stair-
case waveform. When the staircase voltage waveform at
one input of the comparator equals or exceeds the voltage
at the other input the comparator’s output changes state.
The microcomputer notes this change and checks the state
of its DO-D3 outputs at this point. It compares the D0-D3
conditions with a value stored in its memory and this tells
it what function has been selected. The micro then takes
the appropriate action.

In the case of play the ladder network applies 3-8V to
the comparator’s inverting input (—) pin. The appropriate
conditions on the D3-D0 (note order) lines are (0001.
Table 1 shows the conditions for various functions. So
play is selected when the ladder network produces 3-8V

pc
1501

Ladder
network = & 00

9]

02

03

mL_’ Key scan

data lines

Fig. 1: Block diagram of the electronic function control
system used in the Fisher FVH615. The arrangement is
widely used in “electronic” VCRs.
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and the D3-D0 lines are at 0001: for pause the conditions
are 11mV and 1110 and for eject about 300mV and 1101.
Thus if eject operates pause either the voltage value is
wrong, the state of the D3-D0 lines is incorrect or the
comparator chip is faulty. The voltages produced by the
ladder network and the function keys checked out fine,
which isclated the fault to the other side of the circuit.

One problem in practice is that the staircase waveform
is not the linear affair one theoretically expects. So don’t
blame the microcomputer chip for nonlinearity. On the
oscilloscope the microcomputer’s outputs look like ran-
dom pulse trains of various highs and lows.

A test routine is possible if a double-beam scope is
available. Check the comparator output at pin 6 of the
comparator/DA converter chip against one of the data
inputs to locate a point in the data waveform of seemingly
random marks and spaces where a change of output takes
place. By locking the scope to that data line the other
three can be checked against it and the digital conditions
at the marked point where the comparator output alters
can be established. In our case the comparator’s output
changed with different command inputs despite the data
lines being in the same condition, i.e. the comparator was
unable to differentiate between two different inputs.

Table 1: Function select conditions.

Function Key voltage D3 Dz D1 Do
Playback 3-8V 0 0 0 1
Record 3-49V 0 0 1 0
Fast forward 1-43V 1 0 0 1
Rewind 1-15V 1 0 1 0
Stop 863mV 1 0 1 1
Eject 296mV 1 1 0 1
Pause 11mV 1 1 1 0

Book Review

“A First Class Job!” - the biography of Frank Murphy,
by Joan Long. Available at £5-95 per copy including post
and packing from Mrs. Joan Long, Sc Weybourne Road,
Sheringham, Norfolk, NR26 8HF.

Television readers who have long memories will be parti-
cularly interested in reading Joan Long’s arresting memoir
of her father, who founded Murphy Radio Ltd. in the
early thirties. It will also appeal to those who take an
interest in the history of radio generally, from the
viewpoints of the customer, the dealer and those who
work in the industry.

Frank Murphy was guided in business by the principle
of giving value for money, and he used the firm he
founded to practice what he preached. We learn with
astonishment from Joan Long’s book that his active
involvement with the firm lasted for little more than six
years, but in that short time he contrived to take the
industry by the scruff of the neck and shake it from top to
bottom. Not only were his radio sets of highly distinctive
style, they were sold by dealers who had an unprec-
edented relationship with the factory and made by
workers who in the mid-thirties had probably the best
conditions in the industry. How Frank Murphy achieved
all this makes fascinating reading, and Mrs. Long is to be
congratulated on having produced a book that holds the
reader’s interest from start to finish — itself a first class job!

C.E.M.
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Versatile Tube Tester-Booster

Although designed as a portable, battery-powered unit
this tube tester-reactivator could as well be constructed as
a workshop instrument operated from the bench power
supply. It could also be built as a mains-powered unit,
with the advantage that it requires only a low-voltage
mains transformer instead of one with a high-voltage
secondary winding and various heater tappings. A suitable
transformer in this case would be one with a 9V, 1A
secondary winding,.

The heater supply provided by the unit is continuously
variable between OV and 12V. The boost voltage available
is in the region of 450V. Use of a rechargeable 12V lead-
acid battery to power the unit gives a maximum heater
supply of 12V, which is useful for testing and boosting the
tubes used in monochrome portables.

Circuit Description

Fig. 1 shows the circuit of the unit. We'll consider first
the heater supply part of the circuit. A switch-mode
system is used so that no power is wasted and no heat is
created: transistor Trl is switched on and off by the
variable pulse width input applied to its base. The 555
timer i.c. (IC1) is connected in the astable mode, the
variable mark-space ratio of its output being set by VRI.
Timing capacitor C1 is charged and discharged from
output pin 3: charging is via D2 and discharge via D1, the
ratio between the two being set by the position of VRI.
When low, output pin 3 provides forward bias for Trl. So
the transistor’s duty cycle and hence the average output
voltage is proportional to VR1’s position.

The high-voltage supply for tube boosting uses a similar
arrangement, with the 555 timer chip I1C2 driving Tr2. 1C2
is again used in the astable mode but this time the mark-
space ratio of the output is fixed at approximately 3:1.
Tr2's collector current passes through the 0-12V windings
of a small mains transformer. The phasing is arranged so
that when Tr2 is switched off the collapsing field induces a
high-voltage positive pulse in the 0-120V windings. This
pulse is rectified by D3 with C3 and C4 as the reservoir

Alan Willcox

capacitors, making sufficient current available for the
boost process. Neon N1 serves as an indicator that this
part of the circuit is working normally.

The voltage induced in T1's secondary winding is not
simply a function of the turns ratio. This would be so only
with a sinusoidal input, which would produce an output of
about 120V. With a pulse input the output obtained is also
a function of the duty cycle and frequency. Note that this
circuit provides a high-impedance, low-current source.
The current available for boosting is only that which has
been stored relatively slowly in C3/4. Any attempt to draw
a continuous current will simply reduce the voltage.

Meter M2 provides an indication of emission by
measuring the control grid current when a 12V positive
bias is applied. It's not claimed that this method is
particularly accurate, but it does give a meaningful indica-
tion of emission and shows whether the boost process is
providing any improvement. This method of estimating
the emission was chosen because it requires only a three-
wire connection to the tube, resulting in a considerable
simplification in the wiring. Diode D4 isolates M2 when
the boost voltage is applied.

Construction

The problem of different tube types and bases is an
awkward one with home-constructed testers. It can mean
the use of multicore cables and complicated switching.
The approach adopted here is to use a three-wire cable
with the beam switching appropriate to each tube type
being carried out in a dedicated base box. Although a gun
switch is required in each box this arrangement seems to
be preferable in view of its simplicity and flexibility.

The minimum size case that will house the unit is about
200 x 125 X 75mm. A d.p.d.t. switch would enable a
single meter movement to be used instead of two. If a
more sensitive meter is used in the M2 position it’s best to
shunt it to read SmA f.s.d. and stick to the value shown
for R6. The heater supply meter M1 also enables the
battery voltage to be monitored — at the maximum sctting

M2
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Fig. 1: Circuit diagram of the tube tester-booster.
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Fig. 3: PCB track pattern used in the prototype.

of VRI the heater voltage equals the battery voltage.
Since both transistors are cool in normal use neither

requires a heatsink. The frequency and duty cycle of the

boost drive were chosen to suit the transformer specified:

Components list

Resistors: Semiconductor devices:
R1 100Q2, "W D1,2 1N4148 or equivalent
R2 18k, 0-6W D3 BY299
R3 6-8k, 0-5W D4 BY298 or h.t. rectifier
R4 1000, 1W type
R5 1M, 0-6W Tr1 BD204
R6 1.5k, 0-5W Tr2 8D203
R7 1k, 5W W.W. IC1,2 555
R8 820k, 0-5W
R9 1000}, 0-5W Miscellaneous:
R10 See below M1 1TmA (R10 12k) or
VR1 47k lin.* 100uA (R10 120k)
*With switch M2 5mA
N1 Mains neon
F1 1A
. . T1 Ampmace Ltd. miniature
g?%a?gg::'mm 63V 12V, 6VA transformer
C3.4 33uF, 450V Battery Yuasa 12V 1-9An
! ! (Maplin XG74R}

Photo shaowing the internal construction.
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if an alternative is used it might be necessary to experi-
ment with the values of R2 and R3. If the boost voltage
obtained is very low, reverse the connections to one of the
windings. Rectifier D3 must be a BY299 — a BY298 will
break down and limit the boost voltage though it will not
be destroyed. Two BY298s in series seem to work o.k. As

far as the boost switch is concerned, if like me you’re lazy
and don’t bother to discharge the e.h.t. on a tube before
testing I recommend a flick type switch with a long lever!
Quarter inch jack plugs and sockets were used for the
interconnections between the unit and the various bases.

C.R.T. base panels taken from scrapped sets were used
to construct the bases. They were cut to size for use as the
lid of a suitable box. For unusual tube types a lead with
small spring clips to attach directly to the c.r.t. pins was
made up. If you do this make sure you don't short the
heater connections since Trl will overheat in this
situation.

A faint whistle should be heard from T1 when the unit
is first switched on. This whistle varies somewhat as C3/4
charge. It takes a few seconds for the boost supply to
reach about 400V — with a fully charged battery it should
finally settle at around 450V. As previously mentioned the
heater voltage should be continuously variable over the
range (-12V, the upper limit being the battery voltage.

Use

For tube boosting best results are obtained when the
heater supply is increased by some fifty per cent before
the application of boost. The value of R7, which sets the
discharge time of C3/4 when boost is applied, was experi-
mented with on tubes in different conditions. Quite a low
value was used first but best results were obtained with R7
about 1k(). The battery can be charged from a 13-8V
power supply or from a car battery: a car battery charger
should not be used.

The Computer as an Aid to Servicing

Vivian Capel’s article on word processors (December
1986) gave a valuable insight into this extremely useful
piece of equipment. If you have to do a lot of office work
that involves letter writing the word processor offers
enormous advantages — it could be said that its superiority
over a conventional typewriter is on a par with that of the
latter over a quill pen! Once you've used one for a time
and have mastered the techniques involved you’ll wonder
how on earth you managed before. It really is that good.
As a matter of interest this article was composed using a
word processing program that enabled me to select in
advance the spacing of the lines on the finished document
and to centre the titles simply by pressing the appropriate
keys. After that, if I wish to make any changes, correct
errors, etc. as I go along, or even after I've completed the
first draft, I can do so simply by pressing other keys and
typing in the new bits or moving other bits around.
Before you rush out and buy a word processor however
it will pay you to consider whether you want to do more
than that one type of job in your office. A dedicated
processor will do only that, hence the adjective. A
personal computer on the other hand can tackle word
processing as just one of many tasks, some of which can
be of equal if not greater use to the service engineer.
One of the chores that anyone concerned with repairs
has to perform is to file wads of servicing information that
usually takes up a great deal of shelf space and becomes
ever increasingly difficult to sort through when a parti-
cular document is required. One can obviously make a
rough and ready index by simply using a notebook with
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alphabetical markings, and I'd be the first to agree that if
you don’t have to consult many different manuals this is
sufficient and cheap. On the other hand when you have to
refer to all sorts of information frequently and in depth
the notebook system is tedious and time consuming. You
can even end up with a number of notebooks that
themselves need to be indexed! In this case a computer
data system is of tremendous assistance. One microdisc
will hold vast amounts of information that would require
rows of notebooks: moreover any item required can be
selected and displayed within seconds.

One of the best-known data recording programs is
dBase II. It will enable you to file information on all your
service sheets in an extremely useful form and is available
from software specialists for a wide range of personal
computers. As with any program, it’s worth studying the
operating system in detail if maximum benefit is to be
obtained, but here’s a general guide to how dBase II
works.

When you enter the program you'll receive a prompt
sign on the screen. This is simply a full stop, so watch out!
If you want to create a file you now type in *“‘create”. The
computer will then ask you for a file name, which must
not exceed eight characters. You could decide on some-
thing like “TVDATA" or “TVSHEETS”. If you have a
dual-drive computer it’s best to have the file on a separate
disc in the B drive - so that the program disc doesn’t get
cluttered up with information. In this case the full file
name would be “B:TVDATA”. You are next asked to
decide on the way in which the information is to be stored
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— the program refers to this as its record structure. Each
record is made up of a number of “fields”: there may be
up to 32 fields for any one record, but in practice you
probably won't need to use anywhere near this number.

Each field has its own number and is made up from
four pieces of information called NAME, TYPE, WIDTH
and DECIMAL PLACES. NAME is easy enough to
understand, but the others require some explanation. We
are restricted to ten characters for all field names, but this
will be ample for most purposes. An obvious choice for
the first field would be the name of a receiver manufac-
turer. So NAME would be entered as MAKER. TYPE
refers to whether the NAME is made up of just numbers
or a mixture of numbers and letters. If the first (unlikely
in this case) one enters “n”, if the second *‘c”.

WIDTH means how many characters will be required
to list the information. For this we need to know the
longest manufacturer’s name. Mitsubishi for example has
ten characters: to be on the safe side we might opt for a
length of fifteen characters, which ought to be sufficient
for any setmaker’s name. DECIMAL PLACES is. mainly
required when prices are to be included in the record.
Since they won’t exceed two (e.g. £155.95) this is the
number to enter. If no decimal places are required you
simply cancel them by making a carriage return or enter
after WIDTH.

For the second field we would probably choose a
receiver model number or chassis type number. So we
would enter NAME as MODEL. If all model numbers
consisted of numbers only we would use *n” for TYPE,
but since in a lot of cases therc are numbers and letters
(e.g. G8) we enter “c”. Few model numbers arc very long
so we might restrict the width to perhaps eight or ten
characters.

The third field would contain whatever is the next most
important piece of information for the user. It might for
example be the location of the service manual. In this casc
NAME would be LOCATION. Where do you keep your
manuals? If you have several box files you might des-
ignate these A, B, C etc. The same could be applicd to
individual shelves of a book case. Thus TYPE would be
“c”. Had you decided to number the files or shelves
TYPE would be “n”. Unless you have an extraordinarily
large private library WIDTH won’t have to be more than
three.

As already mentioned we can go on adding fields up to
the maximum of 32, but let’s assume that the three just
given are sufficient for our needs. The full procedure in
commencing the file would, after receiving prompt, be as
follows:

.create

ENTER FILENAME: b:TVDATA
ENTER RECORD STRUCTURE AS FOLLOWS:
FIELD NAME, TYPE, WIDTH, DECIMAL PLACES

001 Maker,c,15 (CR)
002 Model,¢,10 (CR)
003 Location,c, (CR)
004 (CR)

As a working example of a record let’s assume that we
are entering details of a good oldie, the Philips G8 chassis,
kept in box file B:

001 Philips (CR)
002 G8 (CR)
003 B (CR)
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And that’s all there is to it! The data is recorded and the
screen clears ready for the next entry. You can continue to
file information for a long time since the individual
records absorb only 29 characters (no not 28: an extra one
is used for storage purposes) and the disc might be
capable of handling about 360,000. Not all of these wilt be
available for records, especially if you are going to include
indexing facilities, but the potential is still huge.

How indexing is carried out will have to await a further
article, but we can give a general idea. Briefly, indexes
can be created for any or all the fields, that is in our
example setmakers, models and locations. Thus in seeking
the Philips G8 we could ask for Philips models to be
displayed and could have them all shown on the screen,
after which we could select the one we want and from the
record ascertain where data for it is to be found. Gen-
erally however we can go straight to the model index.

So far we've gone to some length to achieve what might
have been done using a notebook, but we have scratched
only the surface of what can be achieved with dBase II.
We could for example ask to be shown all the service
manuals kept in file B, which is almost impossible with the
notebook method. And a little thought will show that we
can extend the range of the records to include a lot of
useful information that will in many cases save us actually
having to refer to the manual. For example we might want
to make a note of line output transistor and tripler types,
the value of the surge limiting/h.t. smoothing resistor and
so on. We can have instant access to this information by
creating fields called Loptrans,c,6, Tripler,c,12 and
Surgelim,c,20. These might be entered as follows:

004 2 x BU10S
005 218 27109
006 2R2 + 6R

Clearly the records could be expanded to include all we
need to know without our having to look at the circuit
diagram, thus saving a great deal of time.

If we set up another file to control stock-keeping it
becomes possible to check instantly whether the required
component is in stock. Since we can use the setmaker’s
actual part numbers in the records ordering spares is
greatly simplified. The cost can be put on record too.

We've now come a long way from the notebook stage,
but there’s more to it yet. Because we can use any of the
fields as the basis for an index we could for example ask
for a display of all the models using a particular tripler or
transistor. This sort of thing could be of great help if we
need to rob another set for an obsolete part: anyone
running an operation that to any extent calls for
cannibalisation is clearly going to find this facility very
useful. Another of the items that suggests itself for
indexing is the c.r.t. type.

Anyone wishing to keep customer records will find
dBase II ideal. Fields covering the customer’s name, type
of set, date bought/hired and servicing record can be set
up with ease. (Ike Hodge would probably include such
invaluable data as the customer’s likely bank balance and
daughter’s vital statistics, but not a word to my wife about
that!) Expiry dates for rental agreements and so on are
other candidates for records. And we’re still only scratch-
ing the surface!

In a following article we’ll take a closer look at how
indexing is accomplished. We'll also examine some other
software that will make life easier for the TV service
engineer.
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Teletopics

DBS FRANCHISE AWARDED

The IBA has awarded the UK satellite TV broadcasting
franchise to British Satellite Broadcasting, a consortium
consisting of the Granada and Anglia Television groups,
Pearson plc (a holding company whose interests range
from information and entertainment, including the Finan-
cial Times, Penguin Books, Goldcrest Films and York-
shire Television, to oil, china and investment banking),
Amstrad Consumer Electronics and the Virgin Group.
BSB plans to provide four programme services, Now,
Screen, Disney and Galaxy, on the three satellite channels
available. Now will be an advertisement supported news
channel, featuring extensive live coverage, transmitted for
eight-ten hours a day. Screen is to be a subscription
service devoted entirely to feature films: BSB plans to
stimulate the production of at least twelve new feature
films a year. Disney will have some advertising and will
provide a family service for those at home during the day,
while Galaxy will be an advertisement supported channel
consisting of pure entertainment.

BSB intends to raise between £500m and £600m to get
the services started and hopes to commence broadcasting
in late 1990 — the franchise lasts for fifteen years. It
expects to reach some 400,000 viewers during the first
year of operation, eventually extending to half the homes
in the UK, but does not expect to break even until three-
four years into the service. If BSB succeeds in gaining an
audience of this size in the time scale envisaged the take-
off will be much faster than with colour in the early
seventies and VCRs in the late seventies. One key to
achieving an audience of this magnitude will be the
provision of receiving equipment at a moderate cost:
Amstrad will play a key role here and expects to have
equipment on sale at less than £200 including VAT.

The BSB group has so far committed £80m to the
project and has underwritten a further £120m. It hopes to
attract other investors in raising the additional £300 or so
required. £100m will be spent on programmes during the
first year of operation. It’s conceded that the risks are
high, but rapid growth of profits is expected after the first
three-four years of operation. The IBA estimates that the
project could create up to 25,000 jobs over the next five
years.

The charge for the subscription film service is expected
to be about £2-50 a month. This service will share the
same channel as the Disney family programme.

OTHER DBS DEVELOPMENTS

The UK's largest independent television company,
Thames Television, intends to take a five per cent equity
stake, with an option for a further five per cent, in SES,
the Luxembourg company which plans to launch a me-
dium-power, sixteen channel TV satellite (Astra) whose
service area will cover most of Western Europe. The five
per cent stake will cost Thames £3-7m. Astra is expected
to be launched in 1988 and SES will be leasing out the
channels, at least five of which are expected to carry
English-language programming. Thames is considering
taking one of the channels and it’s understood that Robert
Maxwell’s Mirror Group has put forward a proposal to
lease three channels. Reception of Astra should be possi-
ble using an 85cm dish. SES is funded mainly by Luxem-
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bourg, Belgian and W. German banks: £65m has so far
been committed to the project, which is expected to cost
around £125m.

Thames Television has withdrawn from the £40m Super
Channel project which is intended to provide a UK
originated service for W. European cable TV operators
via satellite transmission.

The legal aspects of satellite TV broadcasting in W.
Europe were considered by ministers from the 21 nations
of the Council of Europe at a recent meeting in Vienna. A
convention covering trans-frontier broadcasting was ap-
proved and is to be put to individual governments for
ratification. This process is likely to take a couple of years.
The Council of Europe was set up in 1949: moves to use it
to provide a framework for European satellite broadcast-
ing are seen as an alternative to EEC efforts to control
European broadcasting.

The Irish government has awarded a licence to Atlantic
Satellite, which is eighty per cent owned by the US
concern Hughes Communications, to provide an Irish
satellite TV service. Launch of a satellite is expected to be
in 1990 and the footprint would cover the UK.

The Europa satellite/cable TV channel, which provided
a mixture of news, sport and general programmes as a
public service, has been closed down. Facilities for broad-
casting were provided by the Dutch broadcasting
organisation NOS which claims it was owed some £20m.
Europa was run by a five country consortium (Ireland, W.
Germany, Italy, Holland and Portugal) and had been in
operation since October 1985.

SATELLITE TV RECEIVING EQUIPMENT

A new range of satellite receiver units aimed at the
domestic market has been introduced by Megasat Ltd. (5,
St. Pancras Commercial Centre, Pratt Street, London
NWI1 0BY. The XX3R is described as a budget system
which nevertheless uses a low-noise LNB and a low-
threshold receiver. It’s unmotorised in its standard form
but a motor package in matching case is available as an
optional extra. The XX3RI is motorised and features
remote control of all functions. The XX3G is the most
sophisticated unit, offering extra features such as auto-
matic de-emphasis selection, automatic skew adjustment,
and narrow-band stereo sound selection with dynamic
noise reduction.

NEC’s latest satellite TV receiver unit, Model 2022, is
understood tc be able to handle MAC encoded signals.
It’s sold with a motorised 1-5m dish for £1,565 including
VAT but not installation. An alternative 1-8m petal dish
brings the price to £1,653. Further details can be obtained
from NEC Home Electronics Division, Oval Road, Lon-
don NW1 7EA.

TV DEVELOPMENTS

Several receivers now on the market incorporate colour
transient improvement (CTI). The technique makes use
of the Mullard TDA4560 chip which was described in our
May 1985 issue (page 390). Basically, differentiation and
integration are used to sharpen the slope of the demodu-
lated colour-difference signals. This introduces a signal
delay, so the the luminance signal has to be ‘delayed to a
corresponding extent — the chip incorporates a gyrator
delay line that’s used for this purpose. The net result of
this extra signal processing is to improve the fit of the
luminance and chrominance signals. Six models in the
current Grundig range incorporate this feature. Amongst
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other sets using CTI are ITT’s 20in. Model CT3327 and
14in. Model CP3126.

A project costing £3-5m has been started in the UK to
develop a large-screen liquid-crystal display for TV use,
initially in a monochrome version. It’s expected to last
three years and is being run by STC Technology in
conjunction with Thorn-EMI, BDH Chemicals, Hull
University and the Royal Signals and Radar Establish-
ment. The display will make use of a faster-operating type
of liquid crystal and is being partially funded by govern-
ment money. A colour version is said to pose no great
problems.

Seiko Epson in Japan is understood to be working on a
projection TV system that uses three LCDs as light
valves. The light source is a specially developed 300W
halogen bulb and a special optical system has been
developed for the projector.

CD SEMINAR

The Society of Electronic and Radio Technicians is to
hold a one-day seminar on compact disc systems at the
Royal Institution, London on March 18th. Details can be
obtained from the Society at 57/61 Newington Causeway,
London SE1 6BL (01-403 2351).

TV SPARES

Wizard Distributors of Empress Street Works, Empress
Street, Manchester M16 9EW (061 872 5438), who have
been an appointed Spares Distributor for Fidelity for two
years, will continue to stock and distribute their parts
following the recent reorganisation of Fidelity’s Spares
Department. The full range of parts is available along with
components for a wide range of other UK and Japanese
brands - catalogues showing the full range, plus many
other items, are available on request. SEME Ltd. of Units
2E and 2F, Saxby Road Industrial Estate, Melton
Mowbray, Leicestershire LE13 1BS (066 465 392) have
also been appointed official spares stockists for Fidelity.

An interesting article in a recent issue of Electrical and
Radio Trader, describing work undertaken by Tech
Semco, threw light on some current problems in the
servicing industry — problems that seem likely to get
worse. In the past Tech Semco has mainly provided a
servicing back-up operation for importers. Tech Semco’s
chairman Lee Marks commented that this work is
decreasing as importers are being cut out and more and
more retail organisations are importing equipment di-
rectly. His firm is increasingly dealing with such retailers
and with foreign manufacturers who have only a sales
office in the UK. He warns that in many cases he’s come
across provision for spares and servicing is being cut back
to unacceptable levels. It seems that we are going to
encounter ever more of those obscure sets of uncertain
origin for which spares sources don’t seem to exist.

Mastercare has recently invested £3m on a
modernisation programme and is to open several new
branches around the country. The spares operation is
being computerised and a new purpose-built head office is
being built at Hemel Hempstead.

THORN TX10 CHASSIS TIP

The latest issue of Ferguson Feedback contains a helpful
piece of advice for those experiencing problems with the
TX10 chassis. It seems that R813 (121k€}) is inclined to
chiange value. This resistor is in a crucial position, provid-
ing the feedback between the h.t. supply and the chopper
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control circuit. Symptoms attributable to R813 include
line tearing (may be intermittent), field roll, tripping, an
arcing noise, high h.t., low h.t. (yes, both!) and destruc-
tion of the chopper transistor TR701. Feedback comments
“when in doubt, check R813”!

AIDS

The Department of Employment and the Health and
Safety Executive have issued a booklet, entitled “AIDS
and Employment”, giving guidance on AIDS as it affects
the normal work environment. Copies are available from
AIDS and Employment, The Mailing House, Leeland
Road, London W13 9HL. It’s emphasized that all those
responsible for employing others should be familiar with
the facts.

CORDLESS PHONES

DXers and others have long complained about the prob-
lems caused by cordless phones that operate over exces-
sive distances. At last the Department of Trade and
Industry is to take action. An order has been laid before
the Commons making it a criminal offence to import,
manufacture, sell or use cordless phones with a range of
greater than 100 yards. Action has apparently been
prompted by the fact that such phones have interfered
with emergency services and marine telecommunications.
The problem remains that large quantities of these phones
have been sold (it has previously been an offence to use
but not to sell such equipment), but at least it’s a step in
the right direction. Why did it take so long?

VIDEO NEWS

Two additions have been made to the Ferguson Videostar
range of VCRs. Both incorporate the HQ system of
enhanced picture quality and have been designed to
provide remote control of the VCR and TV receiver from
the same handset (the TV section of these remote control
units is designed for use with Ferguson TV sets to be
released later this year). The 3V57 supersedes the 3V54
and has a suggested price of £380; the 3V58 at a suggested
price of £550 incorporates extra features including hi-fi
stereo sound and a “go-to” facility to locate any point on
the tape quickly. Ferguson point out that all their VCRs
now incorporate HQ circuitry.

Thorn has announced that its associated company J2T,
a joint venture with JVC and Thomson of France, is to
acquire the VCR deck making Thomson subsidiary Steli
which is located at Tonnerre, France. This will for the first
time give J2T the facility to manufacture decks as well as
the other sections of their VCR products. J2T will now
have plants at Newhaven, Berlin and Tonnerre.

Two new VCRs have been released by JVC, the
HRD370 at £600 and the HRD755 at £850. The later is, as
its price suggests, a full-feature machine and is said to
have “improved HQ circuitry”.

Models featuring HQ circuitry have recently been
added to the Fisher, ITT and Sharp ranges.

IN BRIEF

Channel 4 is planning to start a breakfast TV programme
in Octcber 1988. The two-hour programme will con-
centrate on business and international news . . . Philips
has announced that the United States Philips Trust has
been terminated, the assets reverting to N.V. Philips’
ownership. The trust was originally established in 1939 to
protect Philips’ US assets from seizure. . . . The second
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Broadcast trade fair is to be held at Frankfurt on October
14-17th. It’s planned to hold the fair, which caters for
professionals in the film/radio/TV/video fields, biennially
in future . . . The South Korean videotape manufacturer
Saehan Media is to establish production facilities in Sligo,
Ireland. The plant will employ 800 people within two
years and will supply markets in Europe, Africa and the
middle east . .. Standard Elektrik Lorenz (SEL) of W.

Germany is to establish a joint venture with Skala-Co-op
in Hungary to produce ITT colour TV sets and VCRs for
the E. European market . . . Philips is to establish a joint-
venture operation in the People’s Republic of China to
produce colour tubes — production is expected to exceed
half a million tubes a year. Further agreements covering
the production of TV sets, VCRs and components are
expected to follow.

VCR Clinic

Philips VHS Machines

We are at present handling large numbers of Philips VHS
machines that appear under various guises, €.g. the Philips
VR6462, Pye DV464, Finlux VRI1010 and Tatung
VR8490. These are all basically the same VCR with minor
differences such as remote control as standard or optional,
reverse play or slow motion, etc. Several common faults
have come to light.

The first may be described as no rewind, or no fast
forward, or tape tangling, or intermittent play or jams.
The cause is the brake solenoid sticking. A spot of oil may
provide a temporary cure but replacement is required. If
you are uncertain as to whether the solenoid is the cause
of the problem, select rewind then fast forward without a
tape in the machine. Repeat several times. During the
change from one direction to the other a distinct click
should be heard as the brakes operate. If you don’t hear it
the solenoid is at fault.

Another fault that can give rise to similar complaints is
the idler wheel slipping. In this case the clicking will be
heard during direction change. Cleaning the idler wheel
doesn’t seem to be too successful and replacement is
recommended.

We have had three cases of clock failure with the
display showing such things as 80.00 hours. In each case
the TMS3763-28 clock chip was responsible.

If you ever need to remove a head from one of these
machines don’t do so unless you have a new head in stock
— the replacement heads come with a couple of mica
spacers that are needed to set the air gap between the
head and the lower drum assembly when refitting the
head. Luckily these spacers can be reused.

I've previously mentioned the no eject fault where a
lever falls apart (see page 382, April 1986). It has since
become apparent that replacement of the lever is nec-
essary for a reliable repair. Whilst considering this area,
we've had a couple of cases where the other lever
operated from this cam has come adrift. Nothing breaks,
it just comes out of the groove in the cam. The symptom
in this event is that the pinch roller doesn’t operate
correctly. Refitting and a spot of graphite grease cures the
problem.

We've had several cases of the cassette flap breaking at
the hinge or the lever that operates it breaking. The cause
is as yet unknown but replacing the damaged part seems
to provide a lasting cure.

Finally I had an interesting fault that led me a merry
dance on one of these machines. The problem was that
half the front controls wouldn’t operate, including the
number pad. As the job was urgent the front panel, which
appeared to be responsible, was replaced with a stock one
and put aside for later attention. A few days later I
investigated the fault more thoroughly. The faulty buttons
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were all connected to the same two data lines, and a scope
check showed that whenever a button connected to these
lines was pressed the same waveform appeared on both
lines. Easy — a short between the two lines. But a bench
check on the panel revealed no measurable short. Much
time was then spent checking every component on the
board, to no avail. Other pressing matters then had to be
seen to and a colleague took over. About half an hour
later he had found the cause of the problem. My original
diagnosis had been correct: there was a short between the
two data lines. What I hadn’t realised was that when I
originally swapped the front panel over I’d unplugged one
of the leads at the main board end, but when checking the
panel on the bench I had unplugged it at the panel end,
thus failing to check the lead from the faulty machine. The
cause of the trouble turned out to be a short-circuit
between two adjacent pins in one of the plugs. The
strange thing was that the machine worked perfectly for
two months before the fault showed up. D.S.

JVC HRD120/Ferguson 3V35

The complaint with this machine was no functions and
inability to set the clock. The “all 9V” supply was present
at the input to the mechacon board: it feeds regulator
circuit Q205/D205 which produces the 5V supply for the
microcomputer chip. The 9V supply was not present at
the regulator however — because fusible link CP2 was
open-circuit. This link, which looks like a two-legged
transistor, is not shown on the circuit diagram. L.G.

Philips VR6460

Before replacing the aerial amplifier/r.f. modulator mod-
ule when the complaint is snowy EE and off-air TV
pictures check that the 12V supply to the unit is present
and correct. In one case we found that the 12V regulator
chip IC7002 was faulty. L.G.

Sharp VC9700

When changing the clock chip 15002 in this machine it’s
wise to remove the back-up supply capacitor C5007 as
well as taking the usual static precautions to prevent
damaging the new i.c. For a too bright clock display check
whether D6603 is short-circuit.

Finlux VR1010/Philips VR6462

If you encounter one of these machines with the head
drum spinning way too fast check the waveform at 3D14.
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It will probably be missing. If so check the voltages at the
spindle side of the head drum optocoupler — you should
find 4V and 2-5V here. If the readings are 12V and 0V the
LED is open-circuit. If there’s 12V on both pins the
cassette LED is open-circuit — the two LEDs are con-
nected in series. P.B.

Panasonic Aerial Ampilifiers

Like many dealers we see quite a few of the earlier
Panasonic machines with low-gain aerial amplifiers. As
long as EE operation is o.k., replacing Q3 usually does
the trick. P.B.

Sony SLC9

We've now had three of these machines with no off-air
signals and no lights in the fluorescent display panels. In
each case the cause of the trouble was failure of the d.c.-
d.c. convertor (type CD-09) on power supply unit board
D. This supplies the filament and operating voltages for the
display panel and a 38-5V output which is the source of
the varicap tuning voltage. Although the manual gives the
circuit diagram the soldered sardine-can construction of
this little module defied my efforts to get inside to repair
it. The replacement (part no. 1-608-212-11) is expensive
but the type supplied looks different — it has probably
been modified to provide greater reliability.

We are now experiencing an epidemic of cracked
loading gear pulleys on these machines. This causes very
noisy lacing and unlacing. E.T.

Hitachi VT163/4/5

It seems that certain production runs of these machines
incorporated a batch of contaminated tape-end sensor
transistors. Because this VCR design features an unusual
tie-up between the end-sensors and the loading mecha-
nism, via the syscon, misleading symptoms arise when the
phototransistors leak — as they commonly do. The symp-
toms vary from immediate ejection of the proffered tape
to what appears to be a mechanical jamming effect of the
front-loading mechanism. It’s easily checked (once you
know!) by measuring the voltages at pins 6 and 7 of
PG904 with no tape in the machine. If the voltage at
either pin reads less than 9-5V replace both sensors. They
have different part numbers: one 5381681 and one
5381682 make a pair. E.T.

Hitachi VT39EM

The problem with this machine was low recorded and E-E
sound. Playback was o.k. It seemed likely that the fault
was in the i.f. strip. We were lucky since this machine has
a dual i.f. strip, for use with 5-5MHz sound. Comparing
the voltages in the two units revealed that output pin 5 of
1C803 (AA313) in the faulty strip was low at 6V instead of
10-3V. Replacing this chip put matters right. M.D.

Sharp VC387

Only the clock worked on this machine. We soon found
that there was no 9V supply to the microcomputer chip
because the little black fuse in the supply line had gone
open-circuit. Replacing this brought some life back to the
machine but there was no drum rotation. This time the
little fuse in the 14V supply was found to be open-circuit.
Much confusion was caused by the fact that these fuses
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aren’t shown in the circuit. We had to trace the printed
tracks across several panels. M.D.

Ferguson 3V30

Every now and again this machine would die, leaving just
snow on the screen. A gentle tap anywhere on the top
would restore operation. The problem was caused by dry-
joints on the regulator transistor Q101. M.D.

Sony SLC9

No clock display on this machine was caused by the d.c.-
d.c. converter module in the power supply — it provides
—26V and 3-5V a.c. supplies for the filament in the
display. M.D.

Ferguson 3V22

Inability to set the drum speed in one of these machines
was traced to a break in the print to the wiper of the drum
discriminator control. In another machine a varying cap-
stan speed effect was caused by the plastic flywheel
support rising up the capstan slightly. N.B.

Sanyo VTC5000

Tape looping with these machines can be caused by a
faulty reel motor or belt, but this problem occurs on
loading or unloading. When the looping occurs on cassette
ejection check the back spacing. If there’s over rotation,
suspect the rubber brakes. Cleaning and resetting should
cure the problem. - J.C.

Sharp VC9300

This machine wouldn’t.accept a cassette. It was a simple
fault: the cassette-in switch was broken in half. This can
be seen and removal of the cassette housing will soon put
matters right. J.C.

Ferguson 3V45/JVC HRD140/Toshiba V65

In the event of no “on” or drum rotation, with the
standby light on, check whether the switched 5V line is
missing due to safety component CP4 being open-
circuit. J.C.

Sanyo VTC5150

The problem with this machine was a faint vertical line
down the screen. It was cured by repositioning the grey
lead (JW18) between the two delay lines. J.C.

Sony SLC5/7

If the sound is o.k. with a prerecorded tape but there’s no
E-E or recorded sound check the voltages around the
TDA120UB sound i.f. chip. If there’s no voltage at pin 14
the chip is faulty — pin 14 gets its voltage via an internal
resistor. W.G.L.

Sony SLC6

In the event of no capstan motor rotation check the drive
from transistor Q022. If necessary check the capstan servo
i.c. (CX143A) on the system control panel. If the 12V
supply is high check regulator IC001 (STKS5314) on panel
TP16. W.G.L.
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Sony KV1810 GCS Conversion

Our local sadist offered me a pair of Sony KV1810UB
colour receivers. Not being a faint hearted fellow, and
feeling in need of a challenge, I parted up with a few
readies and took delivery of the twins. I couldn’t help
noticing how happy my benefactor looked as he drove
smartly away.

The two sets were in pristine condition extemally but
when the cases were opened I was in both sets confronted
by atomised 2-5A mains fuses (F601). This suggested that
my worst fears were about to be confirmed. A quick
check with an Avo proved that as expected the chopper
and line output gate-controlled switches were short-cir-
cuit. These sets really do live up to their reputation!

Now the cost of these devices is very high, and there’s
every likelihood that they will blow again at switch on or
shortly afterwards ~ especially if there are other faults. A
cheaper and more reliable solution is to modify the set to
use transistors in both the chopper and line output stages.
I claim no originality for this idea — in fact there was a
detailed article on he subject in the December 1984 issue
of this magazine, and it provided me with some ideas on
the subject. I've made some improvements however: with
the modifications to be described the chopper driver
transformer doesn’t have to be replaced and use is made
of a low-cost, home-made driver transformer in the line
timebase. Following these modifications the two sets have
been in use for many months and have behaved
impeccably.

It goes without saying that before undertaking any work
the c.r.t. should be tested. It’s also essential to have access
to a variac, a 19V d.c. power supply and an oscilloscope.
It’s wise to use an isolating transformer to supply the set
being worked on: if one is not available be very, very
careful.

Getting Under Way

The first job is to remove the two faulty GCSs, the line
driver transistor and transformer and the various small
components not required (see Figs. 1, 3 and 4).

Remove the chopper heatsink from board PR and the
large aluminium panel attached to board VH. *Take the
chopper driver transformer from the board and fit to it the
copper heatsink attached to the line driver transformer: it
will be necessary to bend down the tallest limb to avoid it
fouling on the capacitors mounted below the high-voltage
module on the main chassis.

The chopper heatsink should be redrilled, using a TO3
washer as a template, to accept a BUS526A transistor. It’s
advisable to beef up the heatsink with an extra piece of
aluminium. Drill holes in the PCB to provide clearance
for the transistor connections. Drill the large panel from
board VH to take another TO3 transistor (BU208A): the
chosen site for this is directly adjacent to the legend
“horiz. out”, above the site of the original GCS.

Modified Chopper Circuit

The modified chopper circuit is shown in Fig. 2. Diodes
D1001-3 and resistor R1001 can be mounted on the board
using holes vacated by unwanted components. Mount
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R1000 between the existing resistors R607 and R610.
There are two pins that are ideal for this on the print side
of the board - note that it’s necessary to cut the track that
joins these pins. It’s most important to disconnect C606’s
positive lead from R610 and reconnect it to the junction of
R607/R1000. If this is not done and the crowbar circuit
suggested later is incorporated there’s nothing to limit the
instantaneous current that could flow through the crowbar
thyristor. Disconnect R608 from the input side of R6(7
and reconnect it to the junction of R610/R1000. This
ensures that the start-up circuit is protected in the event of
R607 or R1000 going open-circuit.

Modified Line Drive Circuit

The modified line drive circuit is shown in Fig. 5. Apart
from the mechanical modifications the most difficult item
in the line timebase is the new driver transformer. This is
wound on a Mullard FX2242 pot core, though a ready-
made component can be used if preferred. For the home-
brew transformer, first wind on 17 turns of 19 gauge
enamelled copper wire, followed by a turn of insulation,
then wind on 66 turns of 24 gauge wire and finish off with
another turn of insulation. This transformer can be
mounted on the large aluminium panel above the site of

Q603 % L60Y
270ve LY 130V

Chopper choke

* Remove these
components

From mains
bridge R1000 *
rectifier 280V

R610 z===== | 130V
oW W44

2621

33 D1001~3%

o 3% IN1001

L602
Drive from Q805

D606

‘Components added

Fig. 2: Modified chopper circuit.
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Fig. 3: Line output GCS drive circuit used in the Mk. |
version of the Sony KV1810UB.
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»
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Fig. 4: Line output GCS drive circuit used in the Mk. I
version of the Sony KV1810UB.

€2000 * LOPT
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]
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BU208A

CS52 0517

I
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drive Q2509% €R575
BD131
iy (0550

Fig. 5: Line output transistor drive circuit for the Sony
KV1810UB. Leave L508 in circuit in the Mk. | version.

Mark-space
ratio varies
_—

Amplitude rises
as input
is increased

1 ]

e 6lus !

(a) {b)
Fig. 6: (a) Chopper output waveform as the input from the
variac is increased. (b) Chopper output waveform at full h.t.

the original driver transformer. The new components
required in the line drive circuit are mounted in suitable
holes from which original components have been removed
on board VH. Note that the new line driver transistor
(Q2509) must be fitted with a small heatsink of approxi-
mately 1-5 sq. in. area.

If you don’t want to wind your own line driver trans-
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Fig. 7 (left): Line output transistor base drive waveform.

Fig. 8 (right): Line output transistor collector waveform.

former the transformer from the Fidelity Model F14 can
be used instead (part no. 73163), but in this case C2000
and C2001 should both be 1uF.

Setting Up

It's vital to make a number of checks to ensure
satisfactory performance before the set is switched on.
This is where the variac, the 19V supply and the scope are
required.

First check the chopper circuit. Connect the set to the
mains supply via the variac, first ensuring that this is set at
zero. An isolation transformer should be used. If you
don’t have one, make sure that the scope and 19V power
supply are not earthed, and be very careful how you
handle everything. Disconnect the leads from pins 19, 21
and 22 on board PR. Disconnect one end of D605,
Connect the 19V supply to pin 17 via a 1N4001 diode,
with the negative power supply lead to pins 15/16. Con-
nect the scope probe (»10) to the emitter of Q1603,
earthy lead again to pins 15/16. Wire a 100W bulb
between pin 19 and pins 15/16. Connect an Avo across the
bulb, set to the 250V range.

Switch on the 19V pawer supply. A very faint line-
frequency whistle should be heard. Advance the variac
slowly, observing the scope, bulb and Avo. The voltage
indication should start to rise, causing the bulb to glow. A
square waveform should be visible on the scope — shape as
shown in Fig. 6(a), rising in amplitude as the a.c. input is
increased. At approximately 100V a.c. input the d.c.
output should be 70V.

If all is well continue to increase the input from the
variac until a point is reached where the output remains
constant despite further increases in the input. When this
point is reached the output should be about 130V d.c.
This steady state should be reached when the input is
200V a.c. If the output is not 130V, adjust VR601 until it
is correct. Also check that the waveform frequency is
correct; the leading edges of the waveform should be
64usec apart. If this is wrong adjust VR504. VR601 will
then have to be reset.

Once the correct power supply conditions have been
obtained disconnect the lamp load, the Avo and the
scope.

Now to the line output stage. Turn the variac to zero
and reconnect the leads to pins 19, 21 and 22 of board PR.
Leave the 19V supply connected and apply the scope
probe to the base of Q2510. The waveform seen should be
similar to that shown in Fig. 7, though it will be identical
only when the full h.t. is applied. The change in waveform
shape will be seen when the h.t. is increased. With the
variac still at zero, move the scope probe to the collector
of Q2510. Just an indication of 64usec line flyback pulses
should be visible. Increase the variac setting slowly,
watching the pulses increase in amplitude as the h.t. rises.

Check the 200V rail (cathode of D516) when the input
has been increased to 100V: the reading should be about
150V. Study the line flyback waveform carefully, parti-
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thyristor

33
25V
Connect to negative T

side of C606 )

Fig. 9: Suggested crowbar over-voltage protection circuit.

cularly the knee of the curve, i.e. the “turn-on” area — see
Fig. 8. Provided the amplitude rises to over 100V in less
than 4usec all is well and the variac can be wound up to
give an input of 200V. At this point the 200V rail should
read 200V, while with full input and the correct h.t. the
amplitude of the line flyback pulses should be 1kV —so be
wary of handling the probe.

Switch off the TV set and all the equipment. Dis-
connect the test gear and reconnect D605 on board PR.
Reconnect the set directly to the mains supply (use the

isolation transformer if you have one). Switch the set on
and it should burst into life. If it doesn’t, there’s a fault in
the kick-start circuit (C605, R602, D608) or in R608,
Q602, D605 or the associated drive circuits.

Assuming that the set starts up, a thorough check of all
functions can be carried out in the safe knowledge that the
chopper and line output stage circuits are unlikely to
commit hara-kiri at any moment. In general very few
faults other than with the GCSs will be found in these
sets.

Crowbar Circuit

The protection circuit fitted in these sets is pretty
useless. It's a good idea to fit a crowbar circuit to
safeguard components in the event of an abnormally high
h.t. voltage (now that you've converted the chopper to a
transistor this is not very likely — but it can and does
happen!). A suitable circuit is shown in Fig. 9. The
components can be mounted on a small piece of
Veroboard or something similar and mounted anywhere
convenient, e.g. the edge of the PR board’s metal frame.
Remove the original protection circuit transistor Q610 as
it’s no longer required.

Test Report: Orion Pattern Generator

Things have moved on in the consumer TV equipment
ficld over the years: the video *‘general practitioner”
nowadays has much more on his plate than ordinary TV
receivers. VCRs are now part of the staple diet, and
requests to service computers and monitors, and to con-
vert sets to and from other world standards, are becoming
common. When I heard of a relatively inexpensive pattern
generator designed with these things in mind I welcomed
the opportunity of testing and reporting on it.

Description

The Orion TV/video pattern generator is designed and
manufactured in the UK by Black Star Ltd. It operates
from mains power and generates a range of colour and
monochrome test patterns — the main ones are primary
colour bars, blank rasters in white and primary/com-
plementary colours, a crosshatch grating, a dot matrix,
and finally vertical and horizontal line patterns. The video
output is available in CVBS form at the front panel and in
switchable (1V or TTL) RGB form from rear-mounted
BNC and DIN sockets. The video signal can also be
modulated in positive or negative form on to a v.h.f.
carrier whose third harmonic provides a u.h.f. output for
direct connection to a Band IV/V TV or VCR aerial
socket. An external video input can also be applied to the
r.f. modulator. The r.f. carrier can be simultaneously
modulated by an internal 1kHz tone or an external audio
source: the sound modulator is very versatile, with carrier
spacings of 5-5, 6 or 6:5MHz and a choice of f.m. or a.m.
These switched facilities enable the instrument to provide
outputs that correspond with the PAL system B, C, D, G,
H, I, K, K’ and L specifications.

The internally generated patterns are available in PAL
colour (i.e. with swinging burst), in NTSC/4-43 (killer
switch activated) or in true monochrome form with no
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subcarrier signal. In addition R, G and B can each be
switched off. This gives a total of more than fifty pattern
combinations. Other facilities include the provision of line
and field frequency trigger pulses at a front panel socket,
a mixed sync feed that’s available on its own or
superimposed on the 1V G output, and provision for
operation from a 110V mains supply. The instrument is
housed in an attractive grey ABS moulded case with tilt
stand/carrying handle. The main controls and connections
are on the recessed front panel with the secondary ones
rear mounted. For a fuller specification see Table 1.

Test

Our test pattern generator spent most of its trial period
on a TV/video servicing bench in the workshop. The
u.h.f. output level (third harmonic, 570MHz, ch. 33) was
found to be about 3mV (from about 12mV at 19O0MHz). 1
was a little disappointed with the modulator which gen-
erated some spurious outputs and was microphonic — it
moved several u.h.f. channels up band at a touch of the
rear casing or switches. In spite of the manual’s claim that
a.g.c. systems can be tested, the r.f. output is not level
adjustable. The wide range of frequency adjustment (rear
panel trimmer) was appreciated however when we tried
piping the signal around our u.h.f. distribution system.

The patterns provided are appropriate for setting-up
and evaluating TV sets and monitors and there was a
welcome absence of crosstalk between the sound and
vision. The “focus” pattern consists of a screenful of
vertical bars at 1MHz rate: I found it easier and more
accurate to set up the focus using the finer crosshatch or
dot patterns. The raster settings give good strong colour
fields (95 per cent saturation) in six colours and white.
The colour phases for these and the colour bars were
found to be well within tolerance when checked with the
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The Orion pattern generator.

vectorscope. While the white raster was clear and free
from spurious patterns I was unable, at any setting of the
buttons, to get a clean screen at black level. The colour
bar pattern is unusual in having a peak-white bar at the
extreme right — as a reference. 1t makes an unusual sight
on the TV screen and on the scope but I found no use for
it — indeed I would have cheerfully traded both it and the
IMHz focus pattern for a set of border castellations to
enable a check of line sync phasing and picture centring to
be made.

In selecting the patterns 1 was unlucky with the
pushbuttons. The mono/colour one tended to jam in the
in position and the killer button wouldn’t latch, problems
which I'm sure are confined to the particular unit sent for
review. The layout of the recessed front panel is good and
logical and offers physical protection for the controls. The
video level control enables up to 2.3V peak-peak of
CVBS signal to be obtained from the adjacent socket.

When checking the level I noticed that while the video/
sync ratio is correct at 7:3 the burst amplitude is somewhat
low — 70 per cent of sync height in fact. Later production
models will I hope be more accurately set up internally. In
such respects as the sync and blanking periods, burst
positioning, line and subcarrier frequencies 1 found the
instrument to be beyond reproach. The sync is not
interlaced however and a single broad pulse serves for
field sync — this is due to the “‘multi-chip” design of the
pulse generator circuit. These limitations and the lack of a
circle for linearity checks are what keeps the overall price
down, which is fair enough.

On the credit side the versatile RGB facilities and
system switching arrangements are very useful for servic-
ing and checking all types of monitor. They open the way
to a lucrative trade in TV and VCR system conversions
for intending emigrants and jet-set itinerants. The instruc-
tion manual contains a useful list of TV systems by
countries and specifies the switch settings for each. With
this and its 110V mains capability the Orion machine
could accompany the roving engineer from New Zealand
to the Netherlands or from Spain to the Seychelles (how I
wish I was one) . . .

But back from such flights of fancy to the workbench,
where | dismantled the machine for internal investigation.
There are three double-sided fibreglass PCBs which house
a mixed bag of i.c.s and discrete components. The internal
construction is of good quality and should last well,
especially since the mains transformer runs very cool —
even after many hours’ use.

Conclusions

There seem to be more pros and cons in this review
than in most. The shortcomings noted were mainly due to
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production sillies that are unlikely to affect later models,
especially if quality control is tightened up a bit. Is it
worth £199 plus VAT? If you need the extra facilities
offered by this generator, in terms of inputs, outputs and
operating modes, I'm sure it is. If not and your activities
are confined to run-of-the-mill TV and video work I'm
not so sure — simpler patiern generators, most with the
same degree of signal integrity, are available at consider-
ably lower prices (e.g. Labgear, Manor Supplies,
Sadelta). Who could however be sure that he would never
need any of the “specials” of which this instrument is
capable?

The Orion pattern generator is marketed by SEME
Ltd., Units 2E and 2F, Saxby Road Trading Estate,
Melton Mowbray, Leics. LE13 1BS (telephone 066 465
392).

Table 1: Orion pattern generator specifications.

Systems: PALB,C,D, G, H, |, K, K’, L.

Test Signals: (1) Colour bars with white reference. (2) Purity
patterns — RGB plus three complementary colours. (3) 100
per cent white raster. (4) Grey-scale with white reference
(derived from colour bars). (5) Crosshatch. (6) Vertical lines.
(7) Horizontal lines. (8) Dots. (9) Focus — 1TMHz vertical lines.
These can all have the burst signal switched on or off via a
front-panel switch.

Vision carrier: V.H.F. (fundamental) 190MHz with approxi-
mate tuning range 165-290MHz. U.H.F. (third harmonic)
570MHz with approximate tuning range 495-870MHz.

R.F. output: Front panel socket at 75Q. Level >10mV (fun-
damental). Modulation a.m., positive- or negative-going.
Video input: Front panel, BNC connector, 1V p-p, 75Q,
positive-going.

Video outputs: Front panel output at 75Q via BNC connec-
tor, with level control. Rear panel outputs comprise 6-pin
socket for RGB plus sync, individual BNC connectors for
RGB, sync, red, blue (at 1V p-p or TTL) and green (at 1V,
TTL or 1V plus 0-3V syncs). All TTL and RGB outputs
positive-going. Note: (1) 1V non-composite outputs nomi-
nally 1V p-p at 75Q; (2) 1V+sync output nominally 1V video
plus 0-3V sync pulses at 75Q.

Sound carrier: 55, 6 and 6-5MHz selected by rear panel
switch. Sound/vision carrier ratio nominally 12-5dB.
Internal sound modulation: A.M. or f.m. switchable. Modu-
lating signal 1kHz sinewave. Output from rear panel via 5-
pin DIN socket, 5V p-p.

External sound modulation: Input via 5-pin DIN socket, 5V
p-p maximum.

Chroma signal characteristics: PAL with crystal controiled
4-433MHz carrier. Swinging burst blanked during field
blanking period. Burst amplitude nominally 0-3V p-p.
Chroma amplitude nominally 75% or 95% bars selected by
PCB link — factory set to 95%.

Line frequency: 15-625kHz crystal controlled.

Sync system: Non-interlaced.

Field rate: 50Hz.

Frame sync: Single broad pulse for vertical synchronisation
and blanking.

Front panel sync pulse outputs: Line or field, nominally 12V
at 10kQ.

Rear panel sync output: 1V at 75Q or TTL/TTL mixed sync.
Power requirements: 110/120V a.c. or 220/240V a.c. at
12VA.

Operating temperature: 0-40°C (10-80% non-condensing).
Case: Custom-moulded, sturdy lightweight ABS with tilt
stand.

Weight and size: 219 X 240 X 98mm, 2-5kg product only;
321 x 352 x 174mm, 3-2kg packed.

Accessories supplied: Mains lead, instruction manual and
spare fuse.

Optional accessories: BNC cable assemblies, service manual.
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The Problem of Tape Damage

There’s nothing quite so frustrating as a really intermittent
fault. Not just the type that shows up only after a matter
of minutes or hours but;one that decides to rear its ugly
head at intervals you can"count in months. The example |
have in mind concerns a JVC HR7700 video recorder that
would very infrequently damage tapes. Now the average
customer might be prepared to put up with say occasional
momentary loss of colour or something like that but a
damaged tape is a different matter. The problem was
compounded by the fact that the machine in question was
launched in 1981 as the most advanced home VCR of its
time, a veritable “Rolls Royce of the video world” (to
quote a salesman’s patter that sticks in my mind). In those
far off days when multi-head and HQ VCRs were no
more than a twinkle in a Japanese engineer’s eye the
HR7700 was a truly impressive machine, with its row of
touch controls, a complement of trick facilities and a tape
loading mechanism that silently sucked the cassette from
the user’s hand, all in an elegantly styled package that said
“class”. Oh yes, and with a price tag to match.

Dealing with Owners

It’s this last point that has led to HR7700 owners
tending to be a rather disgruntled lot. To purchase such a
unit they would tend to be *‘video buffs” (such people
used to exist in those days) so you can imagine their
chagrin when, before their h.p. payments were even half
cleared, they were reading about new models with supe-

" rior performance at a cheaper price. Such was the pace of

development. Some owners traded in their machines,
normally at some financial loss, but most appear to have
remained loyal to their “Rolls Royces” and just stopped
buying the video magazines. That’s why in my experience

you have to be very careful when dealing with the owners.

of HR7700s or the Ferguson equivalent 3V23: they always
seem to welcome reassurance about the quality of their
purchase. As you hand the machine back after a service,
point out the weight of the machine and say “they don’t
make them like that any more”. You’ll make a friend for
life.

Damage Every 3-4 Months

What this is leading to is the double-edged problem we
had with one of these machines. Over a two year period
the owner had called in at maybe three or four monthly
intervals and almost apologetically informed me that it
had damaged another tape. 1 would ask to see the
damaged tape in case it offered any clues as to the cause
of the problem but no tape was ever forthcoming. Now
this usually means that he’s watching the sort of tapes he
doesn’t want you to know he watches, if you know what I
mean, although 1 found this impossible to believe in the
case of this particular gentleman and his good lady wife.
Well, improbable anyway. So each time I would take in
the machine, remove the top covers and put it on the test
bench. There were never any signs of fragments of
damaged tape in the machine, and it always performed
perfectly on test. When the owner called to collect it I
would report this to him, tell him what a great VCR it
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was, and ask him to bring it in with the damaged tape if it
misbehaved again and to tell me the exact circumstances
in which the damage occurred, something about which he
was never certain.

Common Causes

Now 1 suppose 1 should mention the common ways in
which VHS machines can destroy tapes. The big favourite
in the days of the old-style mechanical videos was for the
tape to stop playing after about an hour or so as the main
solenoid fired. When the cassette was ejected a loop of
tape with a distinctly crunched-up appearance would be
left hanging from the cassette flap cover. This problem is
caused by a lack of take-up torque, which means that
while the pinch roller and capstan shaft are still drawing
tape past the heads the tape is no longer being spooled
into the cassette. By the time the reel detector reacts and
tells the machine to close down there’s a length of tape
around the pinch solenoid. This inevitably catches on
something when an attempt is made to eject the cassette.
The cure is to replace the take-up clutch. If you haven’t
come across this one you don’t fix videos for a living!
Similar damage can be caused by lack of unloading
torque: on selecting the stop mode the rewind spool
doesn’t draw the tape back from the heads and again tape
damage occurs when the cassette is ejected. This tends to
occur with models that use a reel motor to perform
unloading, and is normally due to failure of a component
in the circuit that drives the motor in the required
direction.

Another favourite is a tendency for a machine to take a
thin slice off the bottom edge of the tape. Often this has
no effect other than to leave thin slivers of tape deposited
around the capstan flywheel shaft and pinch roller, but in
bad cases it can destroy the section of tape that contains
the control pulses, rendering the tape useless. This prob-
lem is caused by the lower edge of the tape lapping over
the bottom of the take-up guide pole and becoming sliced
or serrated by the guide pole itself or, more commonly,
the bottom edge of the cassette body. The fault normally
shows up at the beginning of E180 tapes and is due to one
of the following: the pinch roller coming down crooked on
to the capstan flywheel shaft, which obviously makes the
tape creep down; excessive take-up torque, where the
take-up spool trics to pull the tape back into the cassette
housing faster than the pinch roller can supply it; or a
faulty roller within the body of the cassctte — a roller that’s
not perpendicular to the path of tape travel. Any VCR
will of course damage the tape if the cassette is faulty,
while the problem of crooked pinch rollers is largely
confined to early mechanical models. Excessive take-up
torque occurs mainly with later electronic VCRs that use a
reel motor, where a preset is often provided to adjust the
torque. The JVC portable HR2200 (Ferguson 3V24)
suffered from this to some extent when it first came out.

Condensation

One last problem that manages to catch me out on the
first cold day of every autumn occurs when a VCR comes
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in for repair and I innocently load a test tape to see what’s
wrong only to hear a sickening crunching sound. Con-
densation of course. The VCR has travelled for a few
miles in the boot of a car and has then been brought into
the warm workshop environment (can I really describe
our workshops like that?). Condensation then forms on
the head drum and as soon as the tape is loaded it sticks to
the drum body. Before you can react six to eight feet of
tape have been wound round the heads, large pieces of
magnetic oxide being firmly stuck to the drum. Every year
the first cold spell of winter catches me out, whereupon 1
try to remember to warn every customer collecting a unit
to leave it at room temperature for an hour or so before
switching it on after their return home.

Back to the HR7700

Back to our HR7700. 1 wasn’t certain how the tapes
were being damaged, but I could discount the condensa-
tion theory since there was never any tape stuck to the
open drum and the heads themselves never required
cleaning. Also this is a winter problem and the fault had
been reported in Junc, though when you consider some of
the summers we've had recently maybe I shouldn’t have
been so certain. I could also dismiss the fault of bottom
edge tape slicing since the giveaway slivers of tape were
absent. My own suspicion was that the tape was not
unloading from the heads when the stop function was
returned, though this never occurred on the bench: there
was plenty of unloading torque and the brakes weren’t
fouling the rewind spool.

At this stage 1 should mention a problem that appears
to be inherent in the design of this model. If a tape is fully
rewound and then stopped the rewind spool can stop
suddenly, before the supply spool has been braked,
resulting in a small loop of tape not being rewound into
the cassette. If the tape is then ejected a small portion of it
can get caught in the cassette flap. The damage is
normally very slight and doesn’t affect the tape too badly,
but I've yet to come across an effective cure or modifica-
tion. All subsequent front-loading JVC models have over-
come the problem by going into rewind for a second
whenever the eject button is pressed. I'd been trying to
break this gently to the machine’s owner, but since Rolls
Royce’s don’t have inherent faults I had to be careful how
[ did it.

Clues at Last

When the machine arrived again some four months
after its last visit it was accompanied by a faulty cassette.
Since there was a loop consisting of about a foot of tape
hanging from the cassette body I felt that my initial
suspicions were correct. But 1 was wrong: the loop
consisted of the first foot of tape. When the cassette was
played we found that the introduction to “Dallas” had
been ruined — what good taste JVC engineer into their
machines — while interrogating the owner elicited the
information that it happened when the machine was used
for the first time in a couple of days. It had played for a
few seconds and then stopped: when the cassette was
ejected the result was this loop of tape.

We were now getting somewhere, so the top cover was
removed and a tape was loaded. Perfect, as were the
following half dozen attempts. The same procedure was
tricd frequently over the next few days before the fault
put in an appearance for us. We pressed play and the tape
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loaded to the heads but there was no take-up reel
movement. Since there were no reel pulses the machine
cut out a few seconds later, leaving a length of tape
around the pinch roller. Had eject been pressed the result
would have been tape damage, so rewind was selected
and the tape wound harmlessly back into the cassette.

A bit of thought was now needed. The fault could have
been either mechanical or electronic, so a voltmeter was
connected across the reel motor, at pins 111 and 112 on
the mechacon panel. The front was taken off to give
access to the cassette housing and after this had been
removed the cassette lamp was covered and the tape
loading switch was disabled. A decent view of what was
happening could then be obtained. Needless to say every-
thing worked properly.

Previous Attempts

I had tried a few things during previous unsuccessful
attempts at repair. Preset R1 on the mechacon panel had
been adjusted to increase the take-up torque towards the
upper end of its 60-140 gm/cm tolerance, though 1
wouldn’t recommend this since it could lead to the control
track being sliced off the tape. So the torque was restored
to about 100 gm/cm, which might also make the fault
occur with a bit more regularity. I had also covered what |
felt were possible electronic faults when I had initially
suspected intermittent unloading, and this is of course the
same circuit that drives the reel motor during play. Four
relevant 2SC2655 transistors, X18, 722, X24 and X25,
had been changed since I've had trouble with this type of
transistor before. I'd also connected direct wire links from
the emitters of X23 and X25 to the reel motor plug
connections (111 and 112) since the PCB tracks follow a
rather tortuous route on both sides of the board — while
this panel is not prone to dry-joints, I'd been getting a bit
desperate.

The Solution

And there the machine sat for two days, meter by its
side, performing perfectly each time it was put into play.
The best part of a can of freezer was sacrificed to the
beast to no avail, and I’d almost given up hope when it at
last happened. After pressing play the arms loaded to the
head, the pinch roller pulled in, the meter read 2V d.c.
but the take-up spool was stationary. A fingertip applied
to the reel motor pulley proved that it wasn’t turning
while the meter said that it should have been. Surely not
an intermittent reel motor?

Remembering a tip an ingenious colleague had once
passed on to me I took out the reel motor and connected
it up to a 12V power supply via an ammeter. This is a
good check when you suspect either a drum or capstan
motor in one of the old piano-key models, and is parti-
cularly useful when preparing estimates. In such a sct-up a
good motor should draw 20mA or less: any more and a
replacement is required. I agree that this is not a 100 per
cent scientific test, but it's not let me down yet. And how
did our suspect reel motor behave? On initially applying
power the motor turned but required 75mA to do so. This
rapidly dropped to 35mA, but never went below this. The
loan of two new reel motors was obtained from a trusting
source and experiments with these showed that the cur-
rent never rose above 25mA with one and 30mA with the
other. Got it!

Just to be sure, and by way of a belt and braces job, I
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noted that the reel idler in the HR7700 appeared to be the
same as that in the HR7200 (3V29) series, and since I had
some of these one of them went in along with the new
motor. Set up the take-up torque, make several checks
over the next few days and it was time for reassembly.
Naturally the machine wouldn’t work at all when it was all
back together again, but the panic soon subsided when 1
realised what I’d done — I'd fitted the front facia in such a
way that the stop button was permanently engaged. This

seems to happen whenever I put the front back on one of
these machines these days, something I don’t recall hap-
pening when they were new. Slackening the six retaining
screws and jiggling the front soon cured that, and when
the owner called for his video a few days later I was able
to report with all confidence that his problems were now
over. For once I would appear to have been right, since
I’ve not seen this particular HR7700 or its owner for over
a year.

Servicing Notes: Sanyo 5000 Series VCRs

The following notes relate to the Sanyo Models VTCS5000,
VTCS5300 and VTC5400 which were sold during the
period 1982-3.

Model VTC5000

(1) No results: Check the mains fuse F5201 (315mAT).
The cause of it being open-circuit may be a “spikey”
mains supply. If this is suspected, change the mains filter
capacitor C5201 from 0-1uF to 0-0047uF (350V a.c.). If a
replacement fuse blows check C5201 and the mains bridge
rectifier diodes D5201-4 (type DSA17C) for shorts. The
STK7216 regulator chip IC5101 can also cause fuse
blowing — check by substition. If there is no input to
IC5101 (there should be 27V at pin 13) check whether
C5102 (220uF) is short-circuit.

If there is 27V at pin 13 of 1C5101, check whether 12V
is present at pins 12 and 5 and 9V at pin 2. Check whether
zener diode D5102 (BZ150) is short-circuit if the 12V
supply is missing. If the 9V supply is missing check zener
diode D5101 (BZ110) for being short-circuit. If still no
12V and 9V outputs replace 1C5101.

You may find that IC5101 is type STK7216A. An
STK7216 is supplied for replacement purposes. If one of
these is used to replace an STK7216A, remove the 1kQ,
2W metal-glaze resistor between pins 15 and 13. Failure to
do this will result in ruination of the STK7216 chip.

(2) No results with the capstan motor running very fast:
Check for 5V at pin 41 of the LM6402A095
microcomputer chip IC3001. If this voltage is absent check
the 5V regulator transistor Q3001 (2SC2274E, F) by
replacement. 1C3001 could be the cause of the fault.

(3) No rewind/forward drive: This is usually due to a faulty
rewind/fast forward reel drive assembly. As a temporary
measure and to prove the point cleaning may restore
normal operation. The assembly should be replaced
however.

(4) Improved reel motor drive: This modification helps to
overcome increased torque on the reel motor during
playback or unloading. Fit a 3-3V zener diode (type
GZA3-3Z or BZY88C3V3) in position D3006 and
change R3049 (2-2Q2) on board SY1 to 1€}, 0-5W (metal
film).

(5) Tape problems: Tape creasing is quite a common
problem. The most likely cause is the reel belt. Also check
the reel drive assembly and the reel motor. It may be
necessary to replace all these items to prevent further
trouble in the future. See also note at end.

We had a problem with tape folding on one of these
machines. It occurred very intermittently and was even-
tually traced to a faulty pinch roller.
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No supply to the reel motor will ruin the tape. The
cause can be IC3006 (BA6209) on the system control
panel SY1.

(6) Flashing lines on screen or picture break-up: Make sure
that the earth connections are made between the r.f.
booster and the metal frame, also to the video
preamplifier. All earthing straps in position will give
correct operation.

(7) Snowy picture from one head: If the head is not dirty
or faulty check 1C1501 (LA7027) by replacement.

(8) Poor definition: There’s a modification for this fault.
Change C1048 on PCB VDI from 150pF to 56pF or 68pF.

This modification also applies to Model VTC6500
where the capacitor is C1046 and to Model VTC5400
where the capacitor is C1044.

(9) Noise bar on screen, sound not affected: The cause is a
drum servo fault. Check that the PG pulses are being
generated correctly and amplified by 1C4001 (BA848A)
which should if necessary be checked by replacement.
Then suspect 1C4012 (HA11713). Again check by
replacement.

(10) Noise bars with sound flutter: The cause is sometimes
a faulty capstan motor. Also suspect loss of the FG pulses
which are amplified in 1C4013 (HA11713). It may be
necessary to check this chip by replacement. Ensure that
all plugs and sockets are making good connection.

(11) Loss of servo lock in the record mode: This can
happen when there’s a sudden change of picture content.
Make the following modifications. Add a 1,000pF capaci-
tor between pins 2 and 28 of IC1002 on board VD1 and a
56k} resistor between pins 13 and 14 of IC4001 on board
SV1. Where very bad interference is experienced fit a
noise-masking sub-board on servo PCB SV1 - it fits on
the print side, behind 1C4001. When this is done add a

Reduce edge
with file ™ Pinch roller
Loading ring
{in loaded
position}

Fig. 1: Loading ring modification for the VTC5300/5400.

=*——————Cut corner with fite

TELEVISION FEBRUARY 1987



UPDATING COURSES

HIGH PERCENTAGE OF PRACTICAL WORK INTENDED FOR
QUALIFIED SERVICE ENGINEERS.

VCR SERVICING

(3 WEEKS FULL TIME)
NEXT COURSES START ON JAN. 26th & MAR. 16th 1987 — TUITION FEE £575

MICROCOMPUTER SERVICING

(ONE WEEK FULL TIME)
NEXT COURSES START ON FEB. 16th, APR. 6th & APR. 13th. — TUITION FEE £250

(MSC grants available on JTS/ATS training schemes, subject to approval. If

you are unemployed, or are currently employed and require retraining, or

updating, you or your employer may be eligible for financial assistance
under one of the above schemes.)

Further details from:

LONDON ELECTRONICS COLLEGE (VC Dept.)
20 Penywern Road, Earls Court, London SW5 9SU
Tel: 01-373 8721

1,000pF capacitor (not a 56k{} resistor) between pins 13
and 14 of 1C4001, remove C4008 and change R4(09 and
R4010 to 4-7kQ}.

(12) Will not playback own recordings: If you find it
necessary to reset the tracking control after making a
recording check 1C4501 (NJM2904S) bys replacement.
Check C4505 (1uF) which could be open-circuit.

(13) No E-E sound: Check for 12V at pin 5 of Q6006
(LA1365). If the voltage is high the power supply regula-
tor chip could be defective. If the 12V supply is missing
check whether R6032 is open-circuit. If R6032 overheats
when replaced fit another LA 1365 chip in position Q6006.
(14) Clock problems: For no clock display check that 9V is
present at pin 1 of connector S5203 on PCB PW2. If the
voltage is 7V or less check whether regulator transistor
Q5202 (2SD313D, E or F) is open-circuit. If the clock
intermittently flashes 8888 check for dry-joints on Q5202.

Models VTC5300 and VTC5400

The mains fuse/filter capacitor note mentioned under
(1) above also applies to these models, i.e. for mains fuse
blowing when no fault can be found in the machine
change the filter capacitor to 0-0047uF. The advice on
flashing lines/picture break-up under (6) above also ap-
plies. For poor definition with Model VTCS54(00 see note
(8) above. For loss of servo lock in the record mode with
Model VTC5300 — see note (11) above — the appropriate
modifications are as follows: change R1009 on board VD1
from 390k} to 150k(); on board VD2 add a 10k} resistor
across C1308 and a 47uF, 16V electrolytic across R1344,
with the negative side connected to the emitter of Q1238.

Vivid white horizontal bands of interference across the
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screen with the VTC5400 occur when the power trans-
former’s insulating washer which fits between the heatsink
and chassis is left off.

A case of wow on sound with the VTCS5400 (capstan
speed varying) was cured by replacing C4040 (0-47uF).

Interference on playback (white spots) can be caused by
a faulty reel motor (see below). Ensure that a static brush
is fitted to the drum spindle and that the power supply
module fixing screws are not loose.

The main problem with these two machines relates to
loading/unloading. No loading, sticking or intermittent
loading occurs when the loading torque is not enough.
One step to take is to remove the sharp edges of the cams
on the loading ring for the load-end rollers — see Fig. 1.
Then fit a modified loading belt (part no. 143-2-564T-
02303). Unfortunately the problem may well have
damaged the loading/reel motor which often has to be
replaced. A damaged motor can cause white spots on the
screen since it produces interference which is picked up by
the video preamplifiers. If the loading ring sticks in the
half loaded position check the loading belt and ensure that
a modified one (with yellow band) is fitted. When the ring
is stuck half way the drum motor will make a loud howling
noise.

General

If the tape loops when a cassette is ejected check the
supply spool back spacing. If the spool rotates too far
remove the spools and clean the brakes with methyl
alcohol. Replace the spools if they are badly worn. The
tape should then be wound back into the cassette
correctly.
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16436 0.98 | 258185 1.3 | 25681 440 | AN155 189 | BAV2D 031 | BC880 031 | BR1Z3 0.1 | BRO3 126 | C106D 0.46
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17523 132 | 25856 2.80 | 2sC783 398 | AN233 6.95 [ BC108 0.15 | BD131 054 | BF167 0.38 | BRX49 053 | CD4001 038
17528 132 | 25B618A 222 | 25C790Y 1564 | AN240P 152 | BC108B 0.15 | BD132 042 | BFI73 034 | BRY3S 0.69 | CD4002 027
1N2001 0.06 | 258631 325 | 25Ca28 028 | AN241 17 | BC109 012 | BDI33 053 | BFIT7 035 | BSS38 0.87 | CD4008 135
1N4002 0.06 | 25B643 0.61 | 25C867A 305 | AN245 449 [ BC1098 0.15 | BD135 0.36 | BF178 040 | BSTBD140G 525 | CD4011 023
1N4003 0.06 | 258669 367 | 25C876 0.96 | AN253 297 | BCI0SC 012 | BD136 0.26 | BF179 0.36 | BSTC0246 125 | CDao12 024
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IN5403 016 | 25C1108 398 | 25D152K 264 | AN305 9.47 | BC140 0.45 | BD163 071 { BF1% 0.7 | BSY?9 051 | CD40408 085
IN5404 0.5 | 25C1106 454 | 250198 387 [ AN315 246 | BC141 0.34 | BD165 062 | BF197 0.18 | BT100A 161 | CD4047 106
IN5498 0.35 | 25C1114 6.75 | 250234 049 | AN316 553 | BC142 0.34 | BD166 0.42 | BF1%8 0.17 | BTi06 155 | CD4049 046
IN914 0.08 | 25C1116 495 | 250235 0.60 | AN318 627 | BC143 0.33 | BD168 0.73 | BF199 0.17 | BT108 1.45 | CD4052 0.75
IR3403 5.00 | 25C1124 1.26 | 2502 229 | AN320 547 [ BC147 0.08 | BD175 0.60 | BF200 0.37 | BT119 176 | CD4066 038
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IN2219A 0.40 | 25C1195 3.26 | 25D350 5.20 | AN355 598 | BC153 014 | BD187 053 | BF245 050 | BTT6018 242 | CD4528 204
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2N2508 0.36 | 25C1226 1.46 | 25D389 241 | ANSO10 570 | BCI60 0.40 | BD201 053 | BF246A 252 | BU10S 150 | CVI2E 307
IN2905 043 | 25C1293 0.90 | 250401 255 | ANSI 292 | BC161 0.28 | BD202 0.60 | BF255 020 | BU109 2.65 | CX095D 314
IN2906 0.38 | 25C1306 198 | 25D414 1.98 | AN5120N 450 | BC168 036 | BD203 050 | BF256 0.28 | BUT10 569 | CX108 964
INZ9Z% 0.15 | 25C1316 410 | 250471 213 | AN5132 439 [ BC169C 0.16 | BD204 061 | BF256LB 0.42 | BUITY 416 | CX108 10.50
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IN3882 156 | 25C1391 2.45 | 2SD601R 0.65 | AN5612 425 { BCIT28 027 | BD225 0.49 | BF259 0.34 | BU20S 108 | CX136 1149
IN3702 0.14 | 25C1398 0.4 | 250613 1.03 | AN5613 463 | BCI3 0.17 | BD228 063 | BF262 057 | BU206 127 | €X139 1183
IN3703 0.14 | 25C1413A 3.05 | 25621 1285 | AN5630 395 [ BC174B 027 | BD229 1.05 | BF263 057 | BU207 165 | CX157 484
IN3T05 0.16 | 25C1445 125 | 250636 055 | ANS70IN 166 | BC177 020 | BDZ232 050 | BF271 034 112 | CX158 410
IN3706 014 | 25C1447 207 | 2SD639-R 0.85 | AN6250 295 | BCI178 026 | BD234 0.42 | BF273 020 | BU208/02 197 | X1z 675
N3707 0.16 | 25C1475 0.37 | 250655 0.38 | ANG300 700 | BC179 0.26 | BD237 047 | BF27 020 | BU208A 112 | Cx187 526
N3N 0.11 | 25C1505 1.00 | 250657 325 | ANB310 874  BC182 0.09 | BDZ38 0.39 | BF32s 035 | BU208D 195 | CX755 295
INITTH 204 | 25C1514 141 | 2SD661A 0.80 | AN6320N 428 | BC1g2L 0.10 | BD239 0.45 | BF336 033 | BU209 193 | CXB85A 685
N2 171 | 25C15730 125 | 250731 2.45 { AN634D 11.00 | BC182LB 0.14 | BD240 0.37 | BF337 0.40 | BU226 295 | DECY 220
IN3T3 279 | 25C1578 8.4 | 250773 0.3 | AN6341 538 | BC183L 0.1 | BD2a1 0.39 | BF338 0.44 | BU26 200 | DEC2 220
IN3819 0.4z | 25C1583 1.17 | 25D811 54 | ANG342 161 | BC183LB 0.26 | BD242 0.39 | BF355 0.49 | BU326A 220 | DS3486N 43
IN3823 117 | 25C1617 389 | 250823 1.98 | AN6363 16,00 | BC184 0.13 | BD243A 037 | BF362 0.66 | BU326S 2.20 | DS3487N 43
IN3904 02 | 25C675 1.41 | 250837 156 | AN6371 924 | BC184L 0.14 | BD243C 0.79 | BF363 0.60 | BUADG 149 | E1222 0.40
7N3908 0.62 | 25C1678 198 | 250841 365 | AN6387 7.95 | BC184LB 026 | BD244 051 | BF371 0.50 | BU406D 1.19 | E502¢ 028
INaTOY 173 | 25C17a1 125 | 250856 225 | ANB531 195 | BC185 0.27 | BD244c 0.79 | BF391 0.25 | BU407 0.82 | E5386 05
INa24D 330 | 25C1810 170 | 25D857Q 184 | ANG55] 135 | BC187 0.28 | BD245C 0.99 | BF217 0.84 | BU407D 1.09 | £9003 0.46
INaa4a 173 | 25C1815 0.66 | 250882 150 | ANG552 068 | BC204 0.16 | BD246C 125 | BF418 1.7 | BUAL2 9.15 | £9005 050
IN5293 050 | 25C1826 0.65 | 250894 150 | ANG610 240 | BC207 0.14 | BD253 105 | BF422 0.29 | BU426A 167 | ESM310BP 415
IN5294 0.50 | 25C1829 3.34 | 250898 545 | ANG677 8.5 | BC212 0.1 | BDZ78A 0.80 | BF423 052 | BUS0O 195 | FND500 578
IN5296 0.49 | 25C1875 85 | 25K105H 215 | ANTITI 145 | BC2128 0.26 | BD317 260 | BFa50 0.35 | BUS08A 175 | GC374 165
IN5297 050 | 2SC1881K 298 | 25K152 295 | ANT1U4E 5394 | BC213L 0.10 | BD318 2.85 | BF451 029 | BU536 580 | GD243 495
IN5298 061 | 25C1893 02 | 25K34 076 | AN7115 255 | BC213LB 0.15 | BD375 0.42 | BF457 0.41 | BUSS 265 | GF758 0.84
INSTTY 1.18 | 25C1906 0.98 | 25Ka1 107 | AN7120 465 | BC214 0.10 | BD380 0.76 | BF58 0.39 | BUT05 407 | GHaF 182
2N6109 1558 | 251921 1.37 | 25K79 298 | AN7145 280 | BC214LB 0.26 | BD410 052 | BF459 0.52 | BUSOE 1.79 | HAT1215 450
2N6130 072 | 25C1923 107 050 | AN7146 435 | BC225 0.40 | BD433 0.47 | BF460 156 | BUSO7 0.80 | HA1I211 253
IN6133 125 | 25C1929 4059 153 | AN7151 226 | BC237 0.10 | BD434 0.49 | BF469 031 | BUB26A 215 | HAI1225 43
IN6180 0,95 | 25C1992 4.20 | 40636 143 | AN7156 285 | BC23780 0.12 | BD435 0.49 | BF470 0.5 | BUWS4 139 | HANIZ226 87
IN6292 165 | 25C1945 799 | 4EX581 0.80 | AN7158 6.75 | BC238 0.10 | BD436 0.60 | BF471 0.31 | BUX84 100 | HA11229 288
NG9 0.43 | 25C1959 045 | 741 0.30 | AN7218 164 | BC238A 0.13 | BD437 0.49 | BF472 0.3 | BUX85 110 | HA11235 248
ING98 043 | 25C1957 1.09 | 7805-T022 0.63 | AN7223 425 | BC238B 0.13 | BD438 0.40 { BF479 051 | BUYBIA 204 [ HA1I128 525
25A1006 150 | 25C1953 193 | 7806 0.73 | AUID7 350 | BC239 0.12 | BD441 142 | BF480 1.38 | BY126 0.13 | HA11244 282
25A101 1565 | 25C1962 193 | 7808 0.85 | AUI10 225  BC2398 0.25 | BD442 141 | BFa91 199 | BY127 0.13 | HAT11251 Y]
2SA1015 0.49 | 25C1969 310 | 7812-T022 1.16 | AU I3 525 [ BC251A 031 | BD509 142 | BF495 0.64 | BY133 0.11 | HANZS 42
25A1012 125 | 25C1983 835 | 7815 0.64 | AY105K 2.08 | BC234 050 | BD510 107 | BF506 043 | BY164 0.47 | HANITW 287
25A1020Y 0.86 | 25C1985 155 | 7818 0.92 | AY106 1.09 | BC300 0.35 | BD519 150 | BF509 0.41 | BY176 052 | HAN38 503
25A1027R 0.45 | 25C2009 034 | 782 064 | BAS24 821 | BC3D) 045 | BD529 132 | BF523 024 | BY179 052 | HAT1414 565
25A473 0.75 | 25C2029 233 | 7905 0.80 | B250 265 | BC302 053 | BDS30 1.18 | BF532 0.45 | BY182 1.05 | HAT144 781
25A766S 495 | 25C2028 211 | 9368 10.70 | B4D 155 | BC303 1.04 | BD533 0.67 | BF5% 0.18 | BY184 0.47 | HA1156 116
2SC1173Y 125 | 25C2063 0.99 | AA133 012 | BAI30 014 | BC307 0.18 | BD534 053 | BF597 027 | BYI87 0.7 | HA1160 s
2501474 125 | 25C2078 0.95 | AC133 0.12 [ BAI310 198 | BC307A 0.14 | BD535 0.79 | BF634 022 | BYI89 1.79 | HA1166 525
251509 135 | 25C2073 154 | AC123K 0.43 | BA1320 138 | BC308 0.18 | BD536 061 | BF757 059 | BY198 1562 | HA1166X 536
2SD1391RL 395 | 25C2085-Q 140 | ACI127 027 | BA1322 395 | BC308A 0.1 | BD537 0.74 | BF759 0.47 | BY2012 150 | HA1167 536
25A1095 410 | 252091 1.30 | AC128 0.34 | BA1330 275 | BC 0.17 | BD538 1.45 | BF761 1.05 | BY203/20 059 | HA11706 350
25A1103 655 | 25C2141 186 | AC138 024 | BA1SS 0.19 | BC317A 0.13 | BD544B 0.83 | BF762 0